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® ANEXOS

Comprobante de pago de la tasa.

Poderes, si fuere el caso.

Pruebas de los fundamentos de la oposicion.

Documentos que acrediten el lagitimo interés, si fuere el caso.

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

B OBEE

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.




- Derecho de la Competencia, Propiedad
t|mum ' Industrial y Comercio Exterior

Sefior Director,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. 8. D.

Referencia s Expediente N° 10 037834 /

Asunto : Oposicidn a la solicitud de patente de Invencion titulada
“METODO PARA PRODUCIR 2 -DESOXES5.
AZACITIDINA”

Solicitante : CILAG AG

Opositora : LABORATORIOS SYNTHESIS S.A.S.

Publicada en la Gaceta de la Propiedad matymral o

WNe 627 d lOdeab’iae?'O”-

Yo, ELTANA I ‘7AeJRA‘1 MORE1V0 BOHORQUEFZ, abogada en ejerw:\(,, ;dcnt ficada

como apar}(e a]. ple dé su firma, con tarjeta profesional No. 83823 del Consejo

bupei}of ‘de la judicatura, en mi condicién de &DOdt‘Hda de la sociedad

LAHORAlOﬁLOS SYNTHESIS §.A.S. conformada bajo las le ‘7780 de ia Republica de

/ Loiombka y domiciliada en la ciuded de Bogots, Colombia, eﬁe ntammente manifiesto

que’estando dentro del término de ley v por ctden expresa ‘de mi representada
' S prvesento oposicion a la concesion del registro de la Patente | de 1’m?9.(n titulada

“METODO PARA PRODUCIR 2"-DESOXL5-AZA C}’TIJLW & cuyo titular es

CILAG AG, y pido a Usted declarar fundada esta oposicion v en | consecuencia negar el

registro de la patente solicitada.

I. INTERES PARA ACTUAR . ¢

3

CAN,. estando dentro del érmind es npu'ad o por la ley, manifiesto el legitimo interés

de nuestra representada para oponerse al registro de [z patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en ia

ley como se analizard més adelante v de ser concedida afectaria directamente la

Carrera 13 Ne 11895, Of. 104 Tel. (§71)2 13 12 13- 6 2050 21 - Fax. (57161219 79
E-mail: negocios@optimum-co.com - www.oprimunico.com
Bogota Colombia



| Derecho de la Competencia, Propiedad
m Industrial y ComerciegExterior
comerp h‘alaon &el algyAos p10ductos de mi i

representada, que contiénen, en
particular DECITABINA. Por Io tanto, solicito respetuosamente a ese Despacho se
sirva tener en cuenta la presente oposicion dentro del tramite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.La solicitud objeto de la presente fue presentada el 5 de sbril de 2010,
reivindicando prioridad bajo la solicitud EP20070019826 del 2007-10-10; y fue
publicada en Colombia, en Ia Gaceta de I3 Propiedad Industrial N° 627 del 20 de

. abril de 2011, cuya publicacion internacional corresponde a la WO 2009047313
del 2009-04-16. e

2.2.La solicitud colombiana 10 037834 oblpto de ]a prebeme oposicion, se reﬁere a un

Z desox1—5—azac1t1dma ( 1r)ec1tabma) al proporcionar

método para la producmon ’
un compuesto defformula \I) en donde R es un %ubtltuyente ehmmable conocido
per se; y. R1es un- susutwente eliminable; proporcionando también una base
s1hlada de formulq (I}, en donde R2 es un grupo protector preferlble'nente un
/reslduo dé mmetﬂsﬂllo TMS); haciendo reaccionar juntos el compuesto de formula
e (I)’;y el compuesto de férmula (II) en un disolvente anhidro adecuado y en
P presencia de un catalizador adecuado; y eliminando los susﬁtuyentes R del
‘ L compuesto obtenido para obtener el compuestc 2 desoxx—“«-zamﬂdum (Decitabina), |
caracterizado porque dicho catalizador se selecciona del grupo que comprende una

sal de un écido sulfénico alifatico o una sal de un 4cido i xnoroa'uco fuerte.
2.3.Ahora bien, con base en el articulo 14 de la Decision 486 de la UAN consaora lo
siguiente: “Los paises miembros otorgardn patentes para las invenciones, Asea"n,de producto o

-

procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
e

inventivo y sean susceptibles de aplicacion industrial”. Asi"'as“éosas, las invenciones

Lt L

\
‘ ob]eto de patente deben ser nuevas y tener nzvel m«umvo Bien, pues antes de Ia

o f%ha de prlonddd de esta- sohutud seencuentran los siguientes documentos que

o

afecta Ia mrﬁnrﬂblhdad de la pneaenfe solicitud:

e D1: US 4082911 publicada el 4 de ABRIL de 1978.
¢ D2: US 4209613 publicada el 24 de JUMID de 1980,

Carrera 13 N° 11995, Of, 104 Tel. (571)2 131213 -82050 21 - Fax. (5716 12 19 79
E-mail: negocios@oprimum-co.com - www. optimura-ce.com
Bogora Colombia
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

2.4.Ahora bien, el documernto Di se refiere a processs convencionales basicos de

reaccionar cataliticamente una base de nuclecsidos silifado con un derivado

protegido de un azdacar nucledsido enmascarado mediante ¢l empleo tipico de

acido de Lewis o catalizadores de Friedel-Crafts, como SrCl4, TiCl4, atil para |
preparacion de decitabina vy para sustituir estos camalizadores con ésteres de

trialquilsililo de 4cidos minerales tales como scido perclorico o dcido

fluorosulfonico, o de acidos organicos fuertes, por ejempic alquilo perfluorados

sulfonatos tales como 4cido trifluorometanosulfénico. De acuerdo con D1, estos
catalizadores proporcionan mayor proporcién de los Nlnucledsidos de SaCl4 o
. TiCl4 deseados, lo que aurnenta los rendimientos por encima del 65% (ver

ejemplos en D1). Adernds, la formacién de emulsiones y coloides se definen en esta

o

¥

anterioridad asi como el produ ucto obten o ‘principa imente a partir de un B-

et

anomero glucssido.

.Ahora bien, por su Dar esta primera anterioridad se wmejora con la segunda

(S
(Va1

anterioridad DZ combmaﬁdo un solo paso de persililacidn de las bases de los
P ;. ~

Ks

nuclebsidos y1a posterior sintesis de andlogos de nuclessidos con los derivados del
3 ﬁcar prbtegidos con cantidades adecuadas de sililacidén reactivo. hn consecuencia

la anterioridad D2, se puede evidenciar zon ani:erioridad que los

. _catalizadores de ésteres de 4cidos minerales u Organicos de trialquilsililo s

o

r~.
l¢2

. K producen in situ a partir de los 4cidos libres y/0 sales de los mismos, especialmen
las sales de metales alcalinos {sodio y potasic preferibiememe, el emplec de un
exceso del agente sililante utilizado en la sililacion del mdéésido base. Esto se
ilustra en el ejernplo 10 de D2, donde la citosina sin proteccion es la que se hace
reaccionar con un 4rea protegida 2,3,5»Ui—‘(f)‘benzc.ii—1—O—acetil—rz‘bé/furanosa en

presencia de una sal de potasio de 4cido per ”uo obuténesulfonico y

. hexametildisilazano y trimetiiclorosilano en aceto

a2 3,5

tti‘bksn‘zc')ate Etei. A.hor.a bien a partit de derivados de uracilo, los
rendimientos por encima del 65% pueden obtenerse. Como se indica en la

columna 5 de D2, tltimo parrafo, los rendimienzos de esta sintesis de ans dlogos de

'IQ

nucledsidos de una etapa, en la que los Banomeros se forman principalmente y/o

Carrera 13 No 719 05, 0£ 104 Tel. (571)2 131213 - 62050 21 - Fax, (571)6 12 1% 79
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exclusivamente, son mayores que los de los procesos convencionales. Asi las cosas, a
partir del documento D1, es posible llegar a procesos de reaccionar cataliticamente
una base de nucledsidos sililado y la posterior sintesis de analogos de nuclessidos
con base en lo que se indica en D2, sobre lo cual cualquier persona versada en la
materia puede llegar 2 la misma materia sobre Ia cual busca proteccién en la
presente.
2.6.Por lo tanto, este documento objeto de oposicién a la luz del documento D1 en
combinacién con la materia expuesta en el documento D2, la presente carece
evidente de ALTURA INVENTIVA.
2.7.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 10 037834 no puede pretender un monopolio por patente toda vez
. que lo que pretende no cumple con uno de los tres requisitos necesarios para su

proteccién. e

2.8.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1. CARENCIA DE ALTURA INVENTIVA. Segtin la Décisién 486 de Ia

/Comumdad Andina de Naciones, Articulo 18.- “Se Louszderam que una invencién

p P tlene/nwel inventivo, si para una persorna del oficio nor wumenre vérsada en la materia

% ;s te/'cnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de p;:io:ridad, 10 de octubre
‘ i de 2007, a partir del documento DI en combinacién cén;DZ puede llegar de
'. manera evidente a un método para la produccion de 2 desom—}-azacmdma
(Decitabina) al proporcionar un compuesto de férmula (I) en donde R es un

sustituyente eliminable conocido per se; y R1 es un sustituyente; eliminable;

proporcionando también una base sililada de férmula (1), en d&nde R2 es un

grupo protector, preferiblemente un residuo de trimeti}’s,iii’{g,TMS, sobre el cual

\ busca proteccion en el capitulo reivindicatorio. .~

: objeto de pa*entabl 1dad pues es contrario a lo que dicta la Decision 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn
patentes para las invencicnes, sean de producto o de procedimiento, 2n todos los campos de la

tecnologia, siempre que sean nuevas, tengan nivel inventivo v sean susceptibles de aplicacion

Carrera 13 N° 11995, Of. 104 Tel. (571)2 13 12 13 - 6 20 50 21 - Fax. (57161219 79
E-mail: negocios@optimum-co.com - www.optim
Bogota Colombia
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Derecho de la Competencia, Propiedad

Industrial y Comercio Exterjor
¢ pretendida no cumple con uno de los tres requisitos de

dptlmum

ustriel.”. La solicitud

patentabilidad.

2.30. Por todo lo anterior, atentamente solicito a usted i que se sirva declarar fundada

“METODO PARA FRODUCIR 2 -DESOX E5AZACITIDINAY, cuy 1]

uys iar e

owr

ILAG AG, solicitud Colombiana que aparecié publicada en la Gaceta de la

Propiedad Industrial N° 627 del 20 de abzil de 2011,

De conforraidad corn lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

&

j 4 de ABRIL de 1978,

@

4 de JUNIO de 1980,

/ 4. FUNDAMENTO DE DEREC
s <
7
/ /
i g ] .
/0 damento esta observacion en las normas legales siguiente
//!
' 4.3 Numeral 1 del articulo 386 del Cadigo de Comercio.
4.2. Articulo 42 de la Decisién 486 de 1 Comision del Acuerdo de Cartagena.
s
. 4.3.  En las demss normas concordantes. T
N O,{ /
, P
N
N -
N -~
™.
N .
~ )
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5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

Q]
.

Poder para actuar en el presente.

Documento que acredita al representante legal de LABORATORIOS
SYNTHESIS S.A.S.

Recibo de caja del respectivo pago de tasa.

Copias de los documentos:

D1: US 4082911 publicada el 4 de ABRIL de 1978.
DZ: US 4209613 publicada el 24 de JUNIO-de 1950.

Carrera 13 N° 11995, Of. 104 Tel. (571)2 13 12 13 - 6 70 50 21 - Fax. 57161219 79
E-maii: negocios@optimum-co.com - WwWW.optimum-co.com
Bogota Colombia



Derecho de la Competencia, Propiedad

Opti mum Industrial y Comercio Exterior

6, NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
E t

Y]

..
L

01 de 1984 debe hacer su Despacho, informo que mi representada y la susc

(%]

recibiremos notificaciones en Ia Secretaria de su Despacho o en mis oficinas situada

en la Carrera 13 N° 11995, Of. 104 de esta ciudad de Bogots.
Senior Superintendente,

‘ ELIANA ISAURA MORENO BOEORQUEZ
C.C. 51°975.664 de Bogota e

T.P.A.83823deiCS. delal. VR o

Carrera 1IN 11995 Of 104 Tel. (5712 13 12 13 - 6 2050 21 ~ Fax. (37106 12 18 79
E-mail: negocios@cprimurn-co.com - www.optinui-co.com

Bogota Colombia
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/ I?DER ESPECIAL

Yo, LUIS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de Boggota
(Colombia), identificado como aparece al pie de mi firma, quien en el presente do;zﬁfnto
actua en calidad de Repfesentante Legal de la sociedad LABORATORIOS SYNTHESIS
S.A.S. sociedad leggaéfte constituida y domiciliada en la ciudad de Bogota (Colombia),
por el presente Hocumento otorgo a la doctorp” ELIANA ISAURA MORENO
BOHORQUEZ, abogada en ejercicio, identificadg/Como aparece al pie de su firma, con _
tarjeta profesional No. 83823 del C.S. de la J., poder especial, amplio y suficiente‘;f?a'a/ :
formular oposiciones u observaciones a la solicitud de patente No. 10 037.834, titdlada
“METODOS PARA PRODUCIR 2'-DESOXI-5-AZACITIDINA (DECITABINA)”,
cuyo titular CILAG AG publicada en la gaceta No. 627 del 20 de abril de 2011.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el tramite de la oposicion, incluyendo, sin limitacion,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para impugnar
administrativa todo lo que fuere resuelto en el expediente a que se hace expresa referencia
en el presente poder, con todas las facultades generales y especificas que fuera requerido
para ella.

De la misma manera, ademas de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir el
presente poder, incoar acciones, interponer recursos y demés facultades conferidas por la
ley. '

Dado y Firmado en Bbgota (Q6lombia) a los 7 dias del mes dé julio de 2011.

/

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S. dela].
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

NIT : 800.176.089-2
.-

4 RECIBO DE CAJA

No. 11 - 0065668

Industria y Comercio
SUPERINTENDENCIHA

Bogota D.C., Julio 07 de 2011 - 09:49:43

RECIBIDO DE : LABORATORIOS SYNTHESIS S.A.S.

NI 860.000.760

*** Soporte del Pago ***
TIPO PAGO BANCO CUENTA No PAGO

FECHA PAGO VR PAGQO

CONSIGNACION BANCO DE BOGOTA 062754387 420390541

06/07/2011 2.432.000.00

*** Conceptos Pagados ***

Ve.UNDITARIO  vr CONQEP?({

CANT __RENTISTICQ CONCEPTO
1 50005-01-04 PRESENTACION DE OBSERVACIONES “12 MARCAS Y LEMAS COMERCIALES

304.000.00 304.000.00

A SOLICITUDES

$304.000.00

SON: **TRESCIENTOS CUATRO MIL PESOS MONEDA CORRIENTE***

%esponsable:

Recibo de Caja Aplicado allExpediente No.

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

AR AR NARUTRAA

4- -00006-0

Fecha: 2011 07 19 09 32 14 Dep. 2020 DIR NUEVASCR

Tra. 11 PATENTEIYN

Eve: 378 FASENACIONALI

Act. 400 OPOSIOBSERVTER Folios: 30

S es m rmame——— T

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

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

. Julio 7 de 2011 - 09:49:44

910165 Call Center: (571) 6513240
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O INSCRIPCION DE
DOCUMENTOS ,
LA CAMARA DE COMERCIO DE BOGOTA, CON FUNDAMENTO EN LAS MATRICULAS E
INSCRIPCIONES DEL_ /REGISTRO MERCANTIL
CERTIFICZ:
NOMBRE : LABORATORIOS SYNTHESIS S A S
N.I.T. : 860000760-1
DOMICILIO : BOGOTA D.C.
CERTIFICA:
MATRICULA NO: 00008059 DEL 23 DE MARZO DE 1972
CERTIFICA:
DIRECCION DE NOTIFICACION JUDICIAL : CRA 44 NO 20C 73
MUNICIPIO : BOGOTA D.C.
EMAIL DE NOTIFICACION JUDICIAL : synthe@synthesis.com.co
DIRECCION COMERCIAL : CRA 44 NO 20C 73
MUNICIPIO : BOGOTA D.C.
EMAIL COMERCIAL : synthe@synthesis.com.co
CERTIFICA:
CONSTITUCION: ESCRITURA PUBLICA NO.2078, NOTARIA 8 BOGOTA, DEL
27 DE JULIO DE 1.950;, INSCRITA EL 10 DE AGOSTO DE 1.950, BAJO EL
NO. 21.766 DEL LIBRO RESPECTIVO ACLARADA POR ESCRITURA NO. 3608
DEL 8 DE OCTUBRE DE:1.956 NOTARIA 8 DE BOGOTA INSCRITA EN ESTA -
CAMARA DE COMERCIO EL 19 DE OCTUBRE DE 1.956 BAJO EL NO. 35.547
DEL LIBRO RESPECTIVO, SE CONSTITUYO LA SOCIEDAD DENOMINADA: "LA-
BORATORIOS BALBAG". '
CERTIFICA:
QUE POR ESCRITURA PUBLICA NUMERO 3997 OTORGADA EN LA NOTARIA 8 DE
BOGOTA EL 24 DE NOVIEMBRE DE 1.952, INSCRITA EN ESTA CAMARA DE CO
MERCIO EL 1 DE DICIEMBRE DE 1.952, BAJO EL NUMERO 26.158 DEL LI--
BRO RESPECTIVO, LA SOCIEDAD CAMBIO SU NOMBRE DE:"LABORATORIOS ---
BALBAG" POR EL DE "LABORATORIO SYNTHESIS" E INTRODUJO OTRAS RE--
FORMAS.
CERTIFICA :_
QUE POR ESCRITURA PUBLICA NUMERO 6491 OTORGADA EN LA NOTARIA 1. -
DE BOGOTA EL 24 DE DICIEMBRE DE 1.981, INSCRITA EN ESTA CAMARA DE
COMERCIO EL 12 DE MARZO DE 1.982, BAJO EL NUMERO 113.297 DEL LI-
BRO IX, LA SOCIEDAD CAMBIO SU NOMBRE DE "LABORATORIOS SYNTHESIS -
BALAVOINE Y CIA. S.C.A" POR EL DE "LABORATORIOS SYNTHESIS LTDA. Y
CIA. S.C.A" E INTRODUJO OTRAS REFORMAS.
' CERTIFICA:
QUE POR ESCRITURA PUBLICA NUMERO 8580 OTORGADA EN LA NOTARIA 3 DE
BOGOTA EL 4 DE DICIEMBRE DE 1.973, INSCRITA EN ESTA CAMARA DE COMERCIO
ELL 7 DE ENERO DE 1.974, BAJO EL NUMERO 14.478 DEL LIBRO IX, LA
SOCIEDAD SE TRASFORMO DE LIMITADA EN COMANDITA POR ACCIONES BAJO EL
NOMBRE DE LABORATORIOS SYNTHESIS BALAVOINE Y CIA. S.C.A.

\U

IMPRESO POR LECIS NIT. 860.001,495-9 TEL. & 255 255 » 2010/09/06
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CERTIFICA: _
QUE POR ACTA NO. 117 DE LA ASAMBLEA DE ACCIONISTAS, DEL 30 DE ABRIL DE
2010, INSCRITA EL 10 DE JUNIO DE 2010 BAJO EL NUMERO 1390261 DEL LIBRO
IX, LA SOCIEDAD DE LA REFERENCIA SE TRANSFORMO DE SOCIEDAD EN
COMANDITA POR ACCIONES A SOCIEDAD POR ACCIONES SIMPLIFICADA BAJO EL
NOMBRE DE: LABORATORIOS SYNTHESIS S.A.S.
CERTIFICA:
QUE POR E.P. NO.5.435 DEL 17 DE SEPTIEMBRE DE 1.996, NOTARIA PRIMERA
DE SANTAFE DE BOGOTA, INSCRITA EL 30 DE SEPTIEMBRE DE 1.996, BAJO EL
NO.556.909 DEL LIBRO IX, ADICIONADA POR LOS REGISTROS 557 146 DEL 1 DE
OCTUBRE DE 1.996, Y 557.301 DEL 2 DE OCTUBRE DE 1996 DEL LIBRO IX, LA
SOCIEDAD DE LA REFERENCIA COMUNICO QUE SE FUSIONO, ABSORBIENDO A LA
SOCIEDAD "SYNTHESIS VETERINARIA LTDA Y CIA S C A"
CERTIFICA:
QUE POR E.P. NO.1024 DEL 28 DE FEBRERO DE 1997, DE LA NOTARIA 1. DE
SANTAFE DE BOGOTA, INSCRITA EL 31 DE MARZO DE 1997, BAJO EL NUMERO
579245 DEL LIBRO IX, CELEBRO ACUERDO DE FUSION CON LA SOCIEDAD
PRODUCTOS DIETETICAS DIETESYN S.A, DONDE LA SOCIEDAD DE LA REFERENCIA
FUE LA ABSORBENTE.
CERTIFICA:
QUE POR ACTA NO. 120 DE LA ASAMBLEA DE ACCIONISTAS DEL 29 DE JULIO DE
2010, INSCRITA EL 19 DE NOVIEMBRE DE 2010 BAJO EL NUMERO 01429837 DEL
LIBRO IX, LA SOCIEDAD DE LA REFERENCIA (ABSORBENTE) ABSORBE MEDIANTE
FUSION A LAS SOCIEDADES INMUNOSYN SAS Y GYNOPHARM SAS LAS CUALES SE
DISUELVEN SIN LIQUIDARSE.

CERTIFICA:
REFORMAS :
ESCRITURAS NO. FECHA NOTARIA INSCRIPCION

4471 18-XTII-1.956 8 'BTA. 22-XII-1.956 NO. 36.077
3322 31-XII-1.958 8 BTA. 12-I-1.959 NO. 42.034
2322 22-IX-1.961 8 BTA. 29-IX-1.961 NO. 51.161

290 2-1I-1.967 6 BTA. 24-TI-1.967 NO. 71.304
8545 16-XI1I-1.967 6 BTA. 26-I-1.968 NO. 75.041
4679 20-XII-1.967 8 BTA. 26-I-1.968 NO. 75.042
3010 14-V-1.9268 6 BTA. 30-V-1.968 NO. 76.244
2931 4-V-1.970 6 BTA. 18-Vv-1.970 NO. 84.983
5656 13-VII-1.970 6 BTA. 13-VIII-1.970 NO. 86.126
3487 15-VII-1.971 3 BTA. 29-VII-1.971 NO. 90.980
4638 10-VII-1.984 11 BTA. 27-VIII-1.984 NO.157.001
1443 14-ITI-1.985 11 BTA. 26- III-1.985 NO.167.627

724 11- ITI-1.985 1 BTA. 21- TII-1.985 NO.165.940
4836 11-VIII-1986 1 BTA. 23- IX -1.986 NO.197.784
5659 15- IX -1986 1 BTA. 23- IX -1.986 NO.197.784
6326 16- X -1987 1 BTA. 23- X -1.987 NO.221.604
5164 21-VIII-1990 1 BTA. 3~ IX -1.990 NO.303.579
9244 : 23-XII- 1991 1 STAFE.BTA. 8-I -1.992 NO.351.255
8145 15- X - 1992 1 STAFE.BTA. 16- X-1.992 NO.382.488
1374 26- III-1993 1 STAFE.BTA. 19- III-1993 NO.399972
3120 01-VI-1.995 1A.STAFE BTA 23-VI- 1.995 NO.498.060
5435 17-IX-1.996 1A.STAFE BTA 30-IX- 1.996 NO.556.909
5435 17-IX-1.996 1A.STAFE BTA 0l1l- X- 1.996 NO.557.146
5435 17-IX-1.996 1A.STAFE BTA 02- X~ 1.996 NO.557.301
5942 7-X -1.996 1A.STAFE BTA 11- X~ 1.996 NO.558.222
6305 24-X--1.996 1A.STAFE BTA 07-XI--1.996 NO.561.207
6929 25-XI-1.996 1A.STAFE BTA 12~XII-1.996 NO.565.961

787 19-1I1-1.997 1A.STAFE BTA 25-IT -1.997 NO.575.141
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1024 28-IT-1.997 1A.STAFE BTA 31-III-1.997 NO.579.245

CERTIFICA:
REFORMAS :
E.P. NO. FECHA NOTARIA CIUDAD FECHA NO.INSC.

0007110 1997/10/28 0001 BOGOTA D.C. 1997/11/06 00609204

0001896 1998/03/16 0001 BOGOTA D.C. 1998/04/01 00628368

0002924 1998/04/21 0001 BOGOTA D.C. 1998/05/18 00634309

0002377 2000/06/14 0001 BOGOTA D.C. 2000/06/20 00733626

0000SIN 2004/06/22 0000 BOGOTA D.C. 2004/06/28 00940785

117 2010/04/30 0000 BOGOTA D.C. 2010/06/10 01390261

/120 2010/08/18 0000 BOGOTA D.C. 2010/08/26 01409241

120 2010/08/30 0000 BOGOTA D.C. 2010/09/13 01413659

120 2010/07/29 0000 BOGOTA D.C. 2010/11/19 01429837

‘139 2011/06/07 0000 BOGOTA D.C. 2011/06/20 01489422
CERTIFICA:

VIGENCIA: QUE LA SOCIRDAD NO SE HALLA DISUELTA. DURACION HASTA EL

27 DE JULIO DE 2040 ' :

CERTIFICA:
OBJETO SOCIAL: -EL OBJETO DE LA SOCIEDAD ES EL EJERCICIO DE TODAS LAS
ACTIVIDADES .= COMERCIALES PARA: 1) LA ~IMPORTACION, EXPORTACION,

FABRICACION, COMERCIALIZACION, DISTRIBUCION Y  VENTA DE PRODUCTOS
FARMACEUTICOS, HIGIENICOS, VETERINARIOS E IMPLEMENTOS MEDICOS. 2)
CUALQUIER OTRA ACTIVIDAD LICITA DE COMERCIO RELACIONADA CON SU OBJETO
SOCIAL PRINCIPAL Y TODO LO QUE SE RELACIONA CON LA IMPORTACION DE LOS
BIENES Y EQUIPOS NECESARIOS PARA EL DESARROLLO DE SU OBJETO SOCIAL. 3)
TENER LA  REPRESENTACION EN COLOMBIA DE EMPRESAS O SOCIEDADES
ESTABLECIDAS FUERA DEL TERRITORIO COLOMBIANO, CUYO OBJETO SEA SIMILAR
O COMPLEMENTARIO. EN DESARROLLO DE SU OBJETO SOCIAL PRINCIPAL, LA
SOCIEDAD PODRA ADELANTAR Y CELEBRAR LOS SIGUIENTES ACTOS Y CONTRATOS:
A) EXPORTAR E IMPORTAR, AGENCIAR, DISTRIBUIR, COMERCIALIZAR, COMPRAR O
VENDER A COMISION O CONSIGNACION O DE CUALQUIER OTRA FORMA O
MODALIDAD, TODA CLASE DE EQUIPOS, APARATOS, BIENES AL POR MAYOR O AL
DETAL, ~ Y SERVICIOS RELACIONADOS CON SU ACTIVIDAD. B) GRAVAR EN
CUALQUIER FORMA LOS BIENES DE SU PROPIEDAD MUEBLES O INMUEBLES, DAR EN
PRENDA LOS PRIMEROS O HIPOTECAR LOS SEGUNDOS PARA GARANTIZAR
OBLIGACIONES DE LA SOCIEDAD. C) CONSTITUIR APODERADOS QUE LE
REPRESENTEN, ASOCIARSE CON OTRAS COMPANIAS DE LA MISMA O PARECIDA
NATURALEZA Y EN GENERAL REALIZAR TODA CLASE DE OPERACIONES COMERCIALES
O . CIVILES Y EJECUTAR O CELEBRAR TODA CLASE DE CONTRATOS O ACTOS DEL
MISMO  ORDEN, YA SEAN INDUSTRIALES, COMERCIALES O FINANCIEROS
ENCAMINADOS A ALCANZAR LOS FINES QUE SE PROPONEN. D) ADQUIRIR,
ENAJENAR, . ADMINISTRAR, RECIBIR O DAR EN ARRENDATARIO O A CUALQUIER
TITULO, TODA CLASE DE BIENES MUEBLES E INMUEBLES. E) INTERVENIR ANTE
TERCEROS O ANTE LOS ACCIONISTAS MISMOS COMO ACREEDORA O COMO DEUDORA
EN TODA CLASE DE OPERACIONES DE CREDITO, DANDO O RECIBIENDO LAS

IMPRESD POR LECIS NIT, 860.001.498-8 TEL: 4 265 255 + 2010/09/06
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CLASE DE OPERACIONES DE CREDITO ACTIVO O PASIVO, TALES COMO CONSTITUIR
DEPOSITOS, EFECTUAR PRESTAMOS. OTORGAR O RECIBIR DOCUMENTOS
NEGOCIABLES, GIRAR, ACEPTAR, ENDOSAR, ASEGURAR Y NEGOCIAR EN GENERAL
TITULOS VALORES RECIBIRLOS EN PAGO; G) CELEBRAR Y EJECUTAR EN GENERAL
TODOS LOS ACTOS Y CONTRATOS PREPARATORIOS, COMPLEMENTARIOS O
'ACCESORIOS DE TODOS LOS ANTERIORES, LOS QUE SE RELACIONEN CON LA
EXISTENCIA Y FUNCIONAMIENTO DE LA SOCIEDAD, Y LOS QUE SEAN CONDUCENTES
AL BUEN LOGRO DE LOS FINES SOCIALES.

CERTIFICA:

CAPITAL:

*% CAPITAL AUTORIZADO **
VALOR : $20,000,000,000.00
NO. DE ACCIONES : 20,000,000.00
VALOR NOMINAL : $1,000.00

*% CAPITAL SUSCRITO **
VALOR : $18,091,180,000.00
NO. DE ACCIONES : 18,091,180.00
VALOR NOMINAL : $1,000.00

*% CAPITAL PAGADO **
VALOR : $18,091,180,000.00
NO. DE ACCIONES : 18,091,180.00
VALOR NOMINAL : $1,000.00

CERTIFICA: '
REPRESENTACION LEGAL: LA SOCIEDAD CONTARA CON UN GERENTE, QUIEN TENDRA
DOS SUPLENTES DENOMINADOS SUBGERENTES, QUIENES LO REEMPLAZARAN EN LAS
FALTAS OCASIONALES, TEMPORALES O ABSOLUTAS DE AQUEL.
CERTIFICA:
** NOMBRAMIENTOS **
QUE POR ACTA NO. 127 DE ASAMBLEA DE ACCIONISTAS DEL 12 DE NOVIEMBRE DE
2010, INSCRITA EL 23 DE NOVIEMBRE DE 2010 BAJO EL NUMERO 01430759 DEL

LIBRO IX, FUE (RON) NOMB O (8):
NOMBRE ;%D IDENTIFICACION
GERENTE
PALACIOS LUIS ALBERTO C.E. 000000000319788

QUE POR ACTA NO. 117 DE ASAMBLEA DE ACCIONISTAS DEL 30 DE ABRIL DE
2010, INSCRITA EL 10 DE JUNIO DE 2010 BAJO EL NUMERO 01390261 DEL
LIBRO IX, FUE (RON) NOMBRADO (S}:

NOMBRE IDENTIFICACION
SUBGERENTE
MUNOZ MARTINEZ ORLANDO C.C. 000000008317044

QUE POR ACTA NO. 139 DE ASAMBLEA DE ACCIONISTAS DEL 7 DE JUNIO DE
2011, INSCRITA EL 20 DE JUNIO DE 2011 BAJO EL NUMERO 01489425 DEL
LIBRO IX, FUE (RON) NOMBRADO (S):

NOMBRE IDENTIFICACION
SUBGERENTE .
PICART LAURENZ FRANCISCO JAVIER P.P. 000000036717704
CERTIFICA:

FACULTADES DEL REPRESENTANTE LEGAL: EL GERENTE DE LA SOCIEDAD TIENE A
SU CARGO LA ADMINISTRACION INMEDIATA DE LA SOCIEDAD, ASI coMO La
REPRESENTACION LEGAL DE LA MISMA Y EN TAL VIRTUD LE ESTAN ASIGNADAS
LAS SIGUIENTES FUNCIONES Y ATRIBUCIONES: A) LLEVAR LA REPRESENTACION
DE LA ENTIDAD, TANTO JUDICIAL COMO EXTRAJUDICIALMENTE. B) EJECUTAR LOS
ACUERDOS Y DECISIONES DE LA ASAMBLEA GENERAL DE ACCIONISTAS.. C)
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CONSTITUIR, PARA CASOS ESPECIALES, APODERADOS JUDICIALES O
EXTRAJUDICIALES. D) CELEBRAR LOS ACTOS, OPERACIONES Y CONTRATOS
CONDUCENTES AL BUEN LOGRO DEL OBJETO DE LA SOCIEDAD. E) CUIDAR DE LA
RECAUDACION E INVERSION DE LOS FONDOS DE LA SOCIEDAD. F) PRESENTAR A
LA REUNION ORDINARIA ANUAL DE LA ASAMBLEA GENERAL DE ACCIONISTAS, EL
INVENTARIO Y LOS ESTADOS FINANCIEROS DE PROPOSITO GENERAL DE FIN DE
EJERCICIO, JUNTO CON UN INFORME ESCRITO RELACIONADO CON LA SITUACION Y
LA MARCHA DE LA ENTIDAD. G) CREAR LOS EMPLEADOS NECESARIOS PARA LA
DEBIDA MARCHA DE LA SOCIEDAD, SENALAR SUS FUNCIONES Y ASIGNACIONES Y
HACER LOS NOMBRAMIENTOS CORRESPONDIENTES. H) CONVOCAR A LA ASAMBLEA
GENERAL CUANDO PROCEDA HACERLO CONFORME A LA LEY O A ESTOS ESTATUTOS.
I) PRESENTAR A LA ASAMBLEA GENERAL DE ACCIONISTAS, CUANDO ASI LO
SOLICITE, ESTADOS FINANCIEROS MENSUALES DE PRUEBA E INFORMES. J)
EJERCER LAS FUNCIONES QUE LE DELEGUE LA ASAMBLEA GENERAL DE
ACCIONISTAS. K) CUMPLIR Y HACER QUE  SE CUMPLAN EN OPORTUNIDAD Y
DEBIDAMENTE TODAS LAS EXIGENCIAS DE LAS LEYES EN RELACION CON EL
FUNCIONAMIENTO . Y LAS ACTIVIDADES DE LA INSTITUCION. L) LAS DEMAS QUE
LE CORRESPONDAN CONFORME A LA LEY Y A ESTOS ESTATUTOS. EL GERENTE DE
LA SOCIEDAD DEBERA - CONTAR CON AUTORIZACION PREVIA DE LA ASAMBLEA
GENERAL DE ACCIONISTAS, CUANDO -PRETENDA :SUSCRIBIR EN NOMBRE DE LA
SOCIEDAD (I) ACTOS O CONTRATOS PARA ADQUIRIR, ENAJENAR, RECIBIR O DAR
EN ARRENDAMIENTO O A CUALQUIER OTRO TITULO, TODA CLASE DE BIENES
INMUEBLES < DE LA SOCIEDAD O BIENES MUEBLES DIFERENTES A LOS PRODUCTOS
COMERCIALIZADOS ORDINARIAMENTE POR LA SOCIEDAD,:ASI COMO (II) ACTOS O
CONTRATOS, .INDEPENDIENTE DE SU OBJETO, QUE SUPERE EN CUANTIA EL
EQUIVALENTE A 300 SMLMV (TRESCIENTOS SALARIOS MINIMOS MENSUALES
LEGALES VIGENTES) .
. ‘ : : CERTIFICA:

QUE POR ESCRITURA PUBLICA NO. 654 DE LA NOTARIA 01 DE BOGOTA D.C.,
DEL 20 DE FEBRERO DE 2009, INSCRITA EL 02 DE MARZO DE 2009 BAJO EL
NO. 15209 . DEL LIBRO Vv, COMPARECIO ORLANDO MUNOZ MARTINEZ
IDENTIFICADO CON CEDULA DE CIUDADANIA NO. 8.317.044 EN SU CALIDAD DE
DELEGADO GENERAL SUPLENTE DEL SOCIO GESTOR LABORATORIOS SYNTHESIS
LTDA., POR MEDIO DE LA PRESENTE ESCRITURA PUBLICA, CONFIERE PODER

GENERAL AL SENOR ANDRES FERNANDO MOLLAJOLI CENTURION, IDENTIFICADO
CON CEDULA DE EXTRANJERIA NO. 351.283 QUE EN NOMBRE DE LA SOCIEDAD QUE
REPRESENTO, ACTUE CON LAS MAS AMPLIAS FACULTADES EN LA REPUBLICA DE
COLOMBIA, EN LOS SIGUIENTES ASUNTOS 1. PARTICIPAR EN CALIDAD DE SOCIO,
ACCIONISTA O EMPRESARIO EN PERSONAS JURIDICAS COLOMBIANAS,
CONSTITUIDAS O POR CONSTITUIRSE, EN EL PORCENTAJE QUE LA APODERADA
AQUI NOMBRADA ESTIME CONVENIENTE:A NUESTROS INTERESES, CON FACULTAD
PARA . ENTREGAR LAS - SUMAS CORRESPONDIENTES AL PAGO DEL MISMO; 2.
DILTGENCIAR Y SUSCRIBIR LOS DOCUMENTOS NECESARIOS PARA EL REGISTRO DE
JINVERSIONES EXTRANJERAS ANTE LAS AUTORIDADES COLOMBIANAS; 3.
REPRESENTAR A LABORATORIOS SYNTHESIS LTDA. & CIA S.C.A., EN LAS

(e}
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EFECTUAR CUALQUIER CLASE DE OPERACIONES DE CREDITO ACTIVO O PASIVO,
TALES COMO CONSTITUIR DEPOSITOS, EFECTUAR PRESTAMOS DANDO O RECIBIENDO
LAS GARANTIAS DEL CASO, CUANDO HAYA LUGAR A ELLAS, OTORGAR O RECIBIR
DOCUMENTOS NEGOCIABLES, GIRAR, ACEPTAR, ENDOSAR, ASEGURAR, Y NEGOCIAR
EN GENERAL TITULOS VALORES Y RECIBIRLOS EN PAGO; 5. CELEBRAR ASI MISMO
OPERACIONES RELACIONADAS CON LA PROTECCION DE SUS BIENES, NEGOCIOS Y
PERSONAS A  SU SERVICIO; 6. CELEBRAR CONTRATOS DE CUENTAS EN
PARTICIPACION, SEA COMO PARTICIPE ACTIVA O COMO PARTICIPE INACTIVA; 7.
TRANSIGIR, DESISTIR Y APELAR DECISIONES DE ARBITROS O DE AMIGABLES
COMPONEDORES EN LAS CUESTIONES EN QUE TENGA INTERES FRENTE A TERCEROS,
A LOS ASOCIADOS MISMOS O A SUS ADMINISTRADORES; 8. ADQUIRIR MARCAS,
PATENTES, PROCEDIMIENTOS DE FABRICACION, EXPLOTADAS EN CUALQUIER
FORMA, YA SEA UTILIZANDOLOS DIRECTAMENTE O PERMITIENDO SU EXPLOTACION
POR OTRAS PERSONAS NATURALES O JURIDICAS CONTRA EL PAGO DE REGALIAS O
PARTICIPACIONES. 9. CELEBRAR Y EJECUTAR EN GENERAL TODOS LOS ACTOS
PREPARATORIOS, COMPLEMENTARIOS O ACCESORIOS DE TODOS LOS ANTERIORES,
LOS QUE SE RELACIONEN CON LA EXISTENCIA Y FUNCIONAMIENTO DE LA
SOCIEDAD, Y LOS QUE SEA CONDUCENTES AL BUEN LOGRO DE LOS FINES
SOCIALES; 10. RECIBIR NOTIFICACIONES DE CUALESQUIERA TIPO DE ACTOS
EMANADOS DE LAS AUTORIDADES ADMINISTRATIVAS O JUDICIALES. 11.
NOTIFICARSE VALIDAMENTE DE AQUELLOS ACTOS DEL ORDEN ADMINISTRATIVO O
JUDICIAL QUE SE FORMULEN CONTRA LA SOCIEDAD, ASI ¢OMO ABSOLVER
INTERROGATORIOS CON CAPACIDAD PARA CONFESAR; 12. ADMINISTRAR LOS
BIENES MUEBLES O INMUEBLES DE PROPIEDAD DE LA SOCIEDAD LABORATORIOS
SYNTHEIS LTDA & _CIA S.C.A. 12. ADMINISTRAR LOS BIENES MUEBLES O
INMUEBLES DE PROPIEDAD DE LA SOCIEDAD LABORATORIOS SINTESIS LTDA. &
CIA S.C.A., RECAUDAR O RECIBIR POR SUS FRUTOS Y CELEBRAR TODA CLASE DE
CONTRATOS RELACIONADOS CON LA ADMINISTRACION. 13. ENAJENAR, ADQUIRIR,
PERMUTAR, GRAVAR, ARRENDAR BIENES MUEBLES, PRESENTES O FUTUROS DE LA
SOCIEDAD LABORATORIOS SYNTIIESIS LTDA & CIA S.C.A, SIN LIMITE DE
CUANTIA. 14. ENAJENAR, PERMUTAR, ADQUIRIR, GRAVAR, ARRENDAR BIENES
MUEBLES E INMUEBLES PRESENTES O FUTUROS DE LA SOCIEDAD LABORATORIOS
SYNTHESIS LTDA & CIA S.C.A., CUANDO LA CUANTIA DE CADA OPERACION
INDIVIDUALMENTE CONSIDERADA NO EXCEDA DE SEISCIENTAS VECES EL SALARIO
MINIMO LEGAL MENSUAL MAS ALTO EN LA FECHA DE CELEBRACION Y TENGA
RELACION DIRECTA CON EL DESARROLLO SOCIAL, ASI COMO LAS QUE EXCEDAN DE

ESTA SUMA CON LA EXPRESA AUTORIZACION DE LA SOCIEDAD GESTORA. 15. ‘
TOMAR DINERO EN MUTUO, CON FACULTAD PARA ESTIPULAR TODO TIPO DE
INTERESES, PLAZOS Y DEMAS CONDICIONES Y CELEBRAR CONTRATOS DE CUENTA
CORRIENTE; 16. GIRAR, ORDENAR GIRAR, ENDOSAR, PROTESTAR, OTORGAR,
ACEPTAR ORDENAR AVALUOS Y HACER TODA CLASE DE NEGOCIOS RELACIONADOS
CON TITULOS VALORES CUANDO LA CUANTIA DE CADA OPERACION
INDIVIDUALMENTE CONSIDERADA NO EXCEDA DE SEISCIENTAS VECES EL SALARIO
MINIMO LEGAL MENSUAL MAS ALTO EN LA FECHA DE SU CELEBRACION, SI como
LAS QUE EXCEDAN DE ESTA SUMA CON LA EXPRESA AUTORIZACION DEL
REPRESENTANTE LEGAL DE LA SOCIEDAD GESTORA. 17. PRESENTAR DECLARACION
DE RENTA, PATRIMONIO, IMPUESTOS A LAS VENTAS EN ADMINISTRACION DE
IMPUESTOS NACIONES Y MUNICIPALES E INTERPONER LOS RECURSOS Y
DECLARACIONES PERTINENTES CONTRA ACTOS DE DICHA ADMINISTRACION CON
FACULTAD PARA DEFENDER LOS INTERESES DE LA SOCIEDAD EN ESTA MATERIA.
18. DESIGNAR APODERADO ESPECIAL PARA CADA PROCESO JUDICIAL O
ADMINISTRATIVO. 19. PRESENTAR RECURSOS POR VIA ADMINISTRATIVA O
JUDICIAL, RENUNCIAR A TERMINOS, DESISTIR, CONCILIAR, TRANSIGIR Y
MODIFICAR 20. ELEVAR PETICIONES Y SOLICITAR INFORMACION A LAS
AUTORIDADES ADMINISTRATIVAS Y JURISDICCIONALES 21. PRESENTAR DEMANDAS
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ANTE TLAS AUTORIDADES ADMINISTRATIVAS Y JUDICIALES 22. SUSTITUIR EL
PRESENTE PODER Y REVOCAR TAL SUSTITUCION DENTRO DE LA REPUBLICA DE
COLOMBIA

CERTIFICA: .
QUE POR ESCRITURA PUBLICA NO. 3511 DE LA NOTARIA 18 DE BOGOTA
D.C., DEL 8 DE SEPTIEMBRE DE 2010, INSCRITA EL 1 DE OCTUBRE DE 2010

BAJO EL NO.- 00018604 DEL LIBRO V, COMPARECIO JOSE ANTONIO JAIME
ESCOBAR IDENTIFICADO CON CEDULA DE CIUDADANIA NO. 19.262.407 DE
BOGOTA, EN SU CALIDAD DE GERENTE DE LABORATORIOS SYNTHESIS LTDA., POR

MEDIO DE LA PRESENTE ESCRITURA PUBLICA, CONFIERE PODER GENERAL AL A
OLGA VICTORIA PRIETO ZAMORA, IDENTIFICADA CON CEDULA DE CIUDADANIA NO.
52.780.308 DE BOGOTA PARA QUE EN NOMBRE DE LA SOCIEDAD LABORATORIOS
SYNTHESIS S.A.S., PROMUEVA Y DEFIENDA LOS INTERESES DE LA SOCIEDAD
JUDICIAL Y EXTRAJUDICIALMENTE, EN TODA ESPECIE DE GESTIONES Y
ACTUACIONES ANTE LAS AUTORIDADES ADMINISTRATIVAS O JURISDICCIONALES Y
EN ESPECIAL PARA: A. DILIGENCIAR Y SUSCRIBIR LOS DOCUMENTOS NECESARIOS
PARA EL REGISTRO DE INVERSIONES: EXTRANJERAS ANTE LAS AUTORIDADES
COLOMBIANAS. B. TRANSIGIR, DESISTIR Y APELAR A DECISIONES DE ARBITROS
O DE AMIGABLES -COMPONEDORES EN LAS CUESTIONES EN QUE TENGA INTERES
FRENTE A TERCEROS, A LOS ASOCIADOS MISMOS O A SUS ADMINISTRADORES. C.
ADELANTAR CUALQUIER TIPO DE TRAMITE ANTE EL INSTITUTO DE VIGILANCIA DE
MEDICAMENTOS Y ALIMENTOS INVIMA O A LA ENTIDAD QUE HAGA SUS VECES. D.
RECIBIR NOTIFICACION DE TODAS LAS PROVIDENCIAS QUE SE EXPIDAN DENTRO
DE LOS DIFERENTES TRAMITES E INTERPONER LOS RECURSOS PROPIOS DE LA VIA
GUBERNATIVA. E. REPRESENTAR Y VIGILAR ANTE LOS FUNCIONARIOS, OFICINAS
Y DEPENDENCIAS DEL INSTITUTO DE VIGILANCIA DE MEDICAMENTOS Y ALIMENTOS
INVIMA O° A LA ENTIDAD QUE HAGA SUS VECES, TODAS LAS SOLICITUDES QUE
CONTENGAN TRAMITES A NOMBRE DE LABORATORIOS SYNTHESIS S.A.S. F.
SOLICITAR, OBTENER, REVISAR Y MODIFICAR REGISTROS SANITARIOS. G.
OBTENER ANTE LAS OFICINAS Y AUTORIDADES NACIONALES QUE CORRESPONDAN Y
EN ESPECIAL DE LA DIVISION DE PROPIEDAD INDUSTRIAL DE LA
SUPERINTENDENCIA : DE INDUSTRIA Y COMERCIO, REGISTROS DE MARCAS,
RENOVACION DE REGISTROS MARCARIOS, ANOTACION DE TRASPASOS Y CAMBIO DE
NOMBRE, = PRESENTACION Y TRAMITE DE OPOSICIONES, PRESENTACION Y TRAMITE
DE RECURSOS POR LA VIA GUBERNATIVA Y DEMAS DILIGENCIAS RELACIONADAS, A
CUYO EFECTO LA FACULTA PARA DAR ANTE DICHAS AUTORIDADES, PARA ELEVAR
SOLICITUDES, FORMULAR DESCRIPCIONES, APELACIONES Y RECLAMOS, SOLICITAR
TESTIMONIO, RECIBIR, DESISTIR, SUSTITUIR, CANCELAR, TRANSIGIR,
RENUNCIAR, ACEPTAR NOTIFICACIONES Y NOMBRAR APODERADOS JUDICIALES Y
EXTRAJUDICIALES. H. ADQUIRIR MARCAS, PATENTES, PROCEDIMIENTOS DE
. FABRICACION, EXPLOTADAS EN CUALQUIER FORMA, YA SEA UTILIZANDOLOS

DIRECTAMENTE O PERMITIENDO SU EXPLOTACION POR OTRAS PERSONAS NATURALES

O JURIDICAS CONTRA EL PAGO DE REGALIAS O PARTICIPACIONES. I. CELEBRAR
Y EJECUTAR EN GENERAL TODOS LOS ACTOS Y CONTRATOS PREPARATORIOS,
COMPLEMENTARIOS O ACCESORIOS DE TODOS LOS ANTERIORES, LOS QUE SE
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QUE SEAN CONDUCENTES AL BUEN LOGRO DE LOS FINES SOCIALES. J. RECIBIR
NOTIFICACIONES DE CUALESQUIERA TIPO DE ACTOS EMANADOS DE LAS
AUTORIDADES ADMINISTRATIVAS O JUDICIALES. K. PRESENTAR RECURSOS POR LA
viA  ADMINISTRATIVA O JUDICIAL, RENUNCIAR A TERMINOS, DESISTIR,
CONCILIAR, TRANSIGIR Y MODIFICAR. I. ELEVAR PETICIONES Y SOLICITAR
INFORMACION A LAS AUTORIDADES ADMINISTRATIVAS Y JURISDICCIONALES. M.
PRESENTAR DEMANDAS ANTE LAS AUTORIDADES ADMINISTRATIVAS Y JUDICIALES.
N. SUSTITUIR EL PRESENTE PODER Y REVOCAR TAL SUSTITUCION DENTRO DE LA
REPUBLICA DE COLOMBIA.
CERTIFICA:

** REVISOR FISCAL **

QUE POR DOCUMENTO PRIVADO DE REVISOR FISCAL DEL 28 DE JUNIO DE 2010,
INSCRITA EL 8 DE JULIO DE 2010 BAJO EL NUMERO 01397034 DEL LIBRO IX,
FUE (RON) NOMBRADO (S):

| NOMBRE IDENTIFICACION
REVISOR FISCAL PRINCIPAL '
AGUILLON ROJAS SANDRA MILENA C.C. 000000047436442
REVISOR FISCAL SUPLENTE
" PRADA SANCHEZ NUBIA MARCELA C.C. 000001032358923

QUE POR ACTA NO. 119 DE ASAMBLEA DE ACCIONISTAS DEL 22 DE JUNIO DE
2010, INSCRITA EL 8 DE JULIO DE 2010 BAJO EL NUMERO 01397026 DEL LIBRO
IX, FUE (RON) NOMBRADO (8):

NOMBRE , IDENTIFICACION
REVISOR FISCAL PERSONA JURIDICA ' i
DELOITTE & TOUCHE LTDA N.I.T. 000008600058134
CERTIFICA: '

PERMISO DE FUNCIONAMIENTO:QUE POR RESOLUCION NO.05952 DEL 11 DE -
JUNIO DE 1.985, INSCRITA EN ESTA CAMARA DE COMERCIO EL 8 DE JULIO
DE 1.985 BAJO EL NO. 172.879 DEL LIBRO IX, LA SUPERINTENDENCIA -

DE SOCIEDADES CONCEDIO PERMISO DEFINITIVO DE FUNCIONAMIENTO A LA

SOCIEDAD. ' .
‘ CERTIFICA:

QUE POR RESOLUCION NO.09006 DEL 19 DE DICIEMBRE DE 1.986 SUPERIN-
TENDENCIA DE SOCIEDADES INSCRITA EL 16 DE ENERO DE 1.987 BAJO EL

NO.204.133 DEL LIBRO IX, SE AUTORIZO A LA SOCIEDAD PARA COLOCAR

SETENTA Y CUATRO MIL ($74.000) ACCIONES DE LAS QUE TIENE EN RE-
SERVA, A SU VALOR NOMINAL DE CIEN PESOS ($100.00) M/CTE., CADA .
UNA.

CERTIFICA:

QUE POR DOCUMENTO PRIVADO DE REPRESENTANTE LEGAL DEL 28 DE JUNIO DE
2011, INSCRITO EL 1 DE JULIO DE 2011 BAJO EL NUMERO 01492789 DEL LIBRO
IX, SE COMUNICO QUE SE HA CONFIGURADO UNA SITUACION DE CONTROL POR
PARTE DE LA SOCIEDAD MATRIZ: LABORATORIOS SYNTHESIS S A S, RESPECTO DE
LAS SIGUIENTES SOCIEDADES SUBORDINADAS:

- SOCIEDAD PARA LA ENSENANZA DE LA HOMEOPATIA CLINICA S A S QUIEN SE
IDENTIFICARA CON LA SIGLA S E C H :
DOMICILIO: BOGOTA D.C.

FECHA DE CONFIGURACION DE LA SITUACION DE CONTROL : 2011-05-31

| CERTIFICA: _

QUE POR DOCUMENTO PRIVADO DE REPRESENTANTE LEGAL DEL 9 DE MARZO DE
2011, INSCRITO EL 18 DE MARZO DE 2011 BAJO EL NUMERO 01462396 DEL
LIBRO IX, COMUNICO LA SOCIEDAD MATRIZ:

- EUROPEAN CHEMICALS & CO
DOMICILIO: (FUERA DEL PAIS)
QUE SE HA CONFIGURADO UNA SITUACION DE CONTROL CON LA SOCIEDAD DE LA
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REFERENCIA.

CERTIFICA:

*** ACLARACION SITUACION DE CONTROL Y DE GRUPO EMPRESARIAIL **%*

SE ACLARA LA SITUACION DE CONTROL Y GRUPO EMPRESARIAL INSCRITA CON EL
NO. 01462396 DEL 9 DE MARZO DE 2011 DEL LIBRO IX EN EL SENTIDO DE
INDICAR QUE SE CONFIGURO DESDE EL 19 DE NOVIEMBRE DE 2010.

CERTIFICA:
QUE LA SOCIEDAD TIENE MATRICULADOS LOS SIGUIENTES ESTABLECIMIENTOS:
NOMBRE : CARDIOPHARM
MATRICULA NO : 00537358 DE 3 DE MARZO DE 1993
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011 =
tE S SRS S SRS SRS SR SR LS R ESSSSS SRR R RS ES SR RS RS R R R RR SRR R R R SRR R EEE RS S S EE RS
NOMBRE : GENERICS v
MATRICULA NO : 00664623 'DE 18 DE SEPTIEMBRE DE 1995
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011 :
***********************jk************'**********************************
NOMBRE : MASCOTT e
MATRICULA NO : 00664622 DE 18 DE. SEPTIEMBRE DE 1995
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011
RS R R SR SRR SR SRR RS LSRR R R R R R SRR R RS SR TR R RS R R SRR R R R R R LSRR R R RS E R R RS RSN
NOMBRE : ONCOPHARM : . ;
MATRICULA NO : 00625764 DE 13 DE DICIEMBRE DE 1994
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011 :
khkhkkhkhkhkhhhkhkhkhhkkhkhkhkhkhkhkhkdrhhdhdhkhkhkdrhkhdhhkdhrhhhkdkhdhhkdhdhdkhkhrdkdhkhkhrthkhthkhkdkdhkhkhdhthk
NOMBRE : GASTROPHARM
MATRICULA NO : 00621442 DE 2 DE NOVIEMBRE DE 1994
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011
hhkkkhkkhkhkhkhkhkdhhkdhhkhkdkhkdhdhhhkhddbhdkdrdhbhbdrhhkdhdkhkddrdhkhkhhhkdhdrhkrdkidhkhhkhkrkrhkhdhdkhhhdkkhk
NOMBRE : GYNECOPHARM
MATRICULA NO : 00621245 DE 1 DE NOVIEMBRE DE 1994
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011
khkhkkhkhkkddkhkkhkhkhkhhbdkhkhkhhkhdkhhdhdhkdthdhkhdhhddhdddkdkdbhhkhkrhhhddkdrhkhkhhkdhkdhkhkdrhkhddk
NOMBRE : ENTEROPHARM
MATRICULA NO : 00621244 DE 1 DE NOVIEMBRE DE 1994
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011
****_******************************************************************
NOMBRE : EQUIPHARMA
MATRICULA NO : 00556630 DE 21 DE JULIO DE 1993

IMPRESO POR [ECAS MIT. £60.001.498.8 TEL: 4 255 255 « 2010/09/06
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CERTIFICA:

DE CONFORMIDAD CON LO ESTABLECIDO POR LA LEY 962 DE 2005, LOS ACTOS DE

REGISTRO AQUI CERTIFICADOS QUEDAN EN FIRME CINCO (5) DIAS HABILES

DESPUES DE LA FECHA DE INSCRIPCION, SIEMPRE QUE NO SEAN OBJETO DE

RECURSOS EN LA VIA GUBERNATIVA.

* o EL: PRESENTE CERTIFICADO NO CONSTITUYE PERMISO DE * kK
* k% FUNCIONAMIENTO EN NINGUN CASO * ok %

SENOR EMPRESARIO, SI SU EMPRESA TIENE ACTIVOS INFERIORES A 30.000
SMLMV Y UNA PLANTA DE PERSONAL DE MENOS DE 200 TRABAJADORES, USTED
TIENE DERECHO A RECIBIR UN DESCUENTO EN EL PAGO DE LOS PARAFISCALES DE
75% EN EL PRIMER ANO DE CONSTITUCION DE SU EMPRESA, DE 50% EN EL
SEGUNDO ANO Y DE 25% EN EL TERCER ANO. LEY 590 DE 2000 Y DECRETO 525
DE 2009.

RECUERDE INGRESAR A www.supersociedades.gov.co PARA VERIFICAR SI SU
EMPRESA ESTA OBLIGADA A REMITIR ESTADOS FINANCIEROS. EVITE SANCIONES.

EL SECRETARIO DE LA CAMARA DE COMERCIO,

VALOR : $ 3,700

DE CONFORMIDAD CON EL DECRETO 2150 DE 1995 Y LA AUTORIZACION IMPARTIDA
POR LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO, MEDIANTE EL OFICIO
DEL 18 DE NOVIEMBRE DE 1996, LA FIRMA MECANICA QUE APARECE A
CONTINUACION TIENE PLENA VALIDEZ PARA TODOS LOS EFECTOS LEGALES
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1

PROCESS FOR THE PREPARATION OF
NUCLEOSIDES

BACKGROUND OF THE INVENTION

Various processes for the preparation of nucleosides
are known per se. For example, Y. Furukawa et al in
Chem. Pharm. Bull. 16:1067 (1968) described the reac-
tion of purines with 1-O-acyl or 1-O-alkyl derivatives of

2 sugar in the presence of Friedel-Crafts catalysts to .

obtain the corresponding N-glycosides. German Pat.

" No. 1,919,307 discloses a process for the production of-

nucleosides in which silylated N-heterocyclic bases are
reacted with masked 1-halo-, 1-O-alkyl-, and especially
1-acyl-sugars in the presence of Friedel-Crafts catalysts.

Technical scale application of such conventional pro--

cesses can be complicated because the separation of the
salts of the Lewis acids and/or Friedel-Crafts catalysts
formed during the reaction frequently causes difficulties
in working-up the reaction mixtures and additional

2
or polytrimethylsilyl esters, e.g. {CH,);Si—OClO;,
(CH;):Si—080,F and (CH;);Si—OCOCF,,
The esterified mineral acid or organic acid is a strong

- acid, i.e. one having a —H, value of at least 12.00, and

10

-t

5

chemical operations thus become necessary. These dis- -

advantages also manifest themselves in a reduced yield
of the finally desired product.

OBJECTS OF THE INVENTION

Accordingly, it is a general object of this invention to
provide an improved process for nucleoside synthesis.
Another object of this invention is to provide such a
process wherein the formation of unwanted emulsions

or colloids is avoided while workmg—up the reaction -

mixture.

A further object of this invention is to prov&de such a
process wherein the. product is principally a 8-glyco-
side obtained in 2 high yield.

Upon study of the specification and appenden claims,
further objects and advantages of this invention will
become apparent to those skilled in the art.

SUMMARY OF THE INVENTION

Briefly, these objects and advantages are attained in
one aspect of the present invention by providing, in a
process for preparing a nuclecside by catzlytically re-

acting a silylated nucleoside organic base with a 1-O- -

acyl, 1-O-alkyi or I-halo derivative of a2 masked nucleo-
side sugar to form a nucleoside of said base and said
sugar, the improvement which comprises:

employing a catalyst consisting essentially of a trialk-
ylsilyl ester of an esterifiable mineral acid or of a strong
organic acid, said acid having & —F, value of a least
12.00 [R. J. Gillespie et al, J.Amer.Chem.Soc. 95,
5173(1973)], whereby a reaction product is forised con-
taining principally the B-derivative of said sugar.

DETAILED DISCUSSION

It has now been found that the prior art Friedel-
Crafis catalysts, e.g. SnCl,, can be replaced by tnalkyl-
sityl esters, preferably the trimethylsilyl esters, of min-

eral acids, e.g. perchonc acid or fluorsuifonic acid, or

of strong organic acids, e.g. triftucromethanesulfonic
acid, etc., as the catalysts.

The trialkylsilyl portion of the ester is one in wlnch
the aikyl groups are all lower alky} of {-8 carbon atoms,
preferably methyl or cthyl and especially methyl. The
alkyl groups may each be the same or different, al-
though it is preferred that at least one, preferably two
and especially all three, alkyl groups azre methyl or
ethyl. Especially suitable are the easily available mono-

25
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is capable of trialkylsilyl ester formation. Suitable such
acids are weil known in the art and include but are not
limtited to the halogenated per-acids, e.g. perfluoric and
perchloric acids; sulfur-containing acids, e.g. fluoro-
and chloro- sulfonic acids, sulfuric and sulfonic acids;
and strong organic acids, e.g. trifluoromethane suifonic
acid. By replacing, e.g. SnCl, as catalyst by the trimeth-
ylsilyl esters of acids in nuclecside synthesis, different
donor acceptor or 7-complexes are formed between the
silylated heterocycles as bases or donors and the trime-
thylsitylesters of strong acids compared to catalysts like
8SnCly, since SnCl, or TiCl, have the coordination num-
ber of 6 whereas the trimethylsilylesters of strong acids
form probably only simple acid-base donor-acceptor
complexes. Since these complexes determine whether
silylated uracils form the natural Ny-nucleoside or the
bmlogxcally inactive Nj-nucleosides, the new catalysts
give a much higher proportion of the desired Nj-
nucleosides (e.g. examples 7-12) than SnCl, or TxCh
Furthermore the adverse formation of emuisions and
colloids during the working-up process is avoided and
the yields are increased.

This invention accordingly relates to a process for the
preparation of preferably heterocyclic nucleosides by
reacting the corresponding silylated, preferably hetero-
cyclic organic nucieoside bases with 2 1-O-acyi, 1-O-
alkyl or l-halogen derivative of 2 masked sugar in the
presence of a catalyst; chavacterized in that trialkyisilyl
esters, especiaily trimethylsilyl esters, of mineral acids
or strong organic acids are utilized as the catalyst.

In principle, all silylated organic bases useful in nucle-
oside synthesis are suitable for use with the catalysts of
the preserit invention. Such bases are well known in the

40 art and include but are not limited to organic bases of
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the Formulae

R=R=(C=C)=C—R, as)

Ry Ry X~V

or

&zu?-(cl:—-(l:),,—xz {Ib),

Y R; R,

wherein

X is oxyger: or sulfur;

n is the number O or I; and

R, 2nd R, are each a saturated or unsaturated option-
ally substituted aliphatic, cycloaliphatic or aro-
matic residue of a nucleoside base, or R, and R,
together represent a bivalent aliphatic residue
which can contain one or two nitrogen atoms, and

R; and R, are each hydrogen, lower alkyl, lower
alkoxycarbonyl or lower alkylaminocarbonyl, or
K, and R, together represent the bivalent residuss

o /\/] /\\ X
|
e

%
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-continued

]/\3/\1\;/\'

"N N # \/N'\N—:’f-

N )
~'s ~ o SNH \NH ~”

N N  mmemen N

. i
\NH/", \O/I" \0./N°r \Sfy

" which can be substituted in the usual manner, ami ‘

Y is trialkylsilyl of 1-6 carbon atoms in each alkyl
*  group, especially trimethylsilyl.

Preferred values for R, and R; as aliphatic are the
lower alkyl groups, preferably of 1-4 carbon atoms, i.2.
methyl, ethyl, propyl or butyl. Preferred values for R,
and R, as aromatic are aryl and aralkyl, e.g. phenyi,
benzyl, tolyl, xylyl, etc.

The bivalent residues R, and R, or R; and R, can
contain the following substituents, for example: lower
alkyl, trifluoromethyl, alkanoyl, hydroxy, alkoxy, al-
kanoyloxy, carboxyl, carboxamide, alkoxycarbonyl,
dialkylaminocarbonyl, amino, nitro, nitriloxo or halo-
gen.

Preferred starting compounds are those s&lylal.ed or-
ganic bases wherein R;and R, are linked to a ring, espe-
cially in suck a way that the heterocyclic bases contain
five or six atoms in the ring, and among those: one to
three nitrogen. atoms.

The silylated organic bases according to Formulae Ia
and 1b are preferably derived from the following heter-
ocyclic bases: uracil, cytosine, 6-azauracil, 3-thio-6-
azauracil, thymine, N-acetyladenine, guanine, lumazine
[2.4(1H,3H) pteridinedione], imidazole, pyrazine, thia-
zole or triazole, each of which can optionally be substi-
tuted by one or more of the aforementioned residues R,
and R,as well as Ryand R,

In case R; and R, are linked together in z ring, the

bivalent residue Ry and R, represents, in particular:

H, X Ry Rs B¢
i | i [
e Crme NH e, «CZEN=-Cre, “'N(—)— —-—C=C—,

“=N==Ce=N==CH= (ifn = 0)

wherein

X has the above-indicated values and

R and Rqeach represent hydrogen, alkyl, alkoxycar-

bonyl, or alkylaminocarbonyl.

The sugar derivatives utilized in accordance with this
process are derived preferably from ribose, deoxyri-
bose, arabinose and glucose.

All free hydroxy groups of the sugars are suitably
blocked or masked in a conventional manner.

chemistry, e.g. alkapoyl, benzoyl, p-chlorobenzoyl,
p-nitrobenzoyl, p-toluyl, benzyl, etc. The nature of the
masking group is not critical, since this poriion of the
molecule is inert with respect to the present reaction.

Suitable
sugar blocking groups are those customary in sugar.

15
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evaporation of the solvents.

4

When the nucleosides to be prepared in accordance
with this process eoniain O-acyl-blocked sugar resi-
dues, it is possible to use, inter alia, in addition to the
already mentioned blocking groups, the blocking
groups of the following acids: propicnic zcid, butyric
acid, valeric acid, caproic acid, enanthic acid, undecylic
acid, oleic acid, pivalic acid, cyclopentylpropionic acid,
phenylacetic acid and adamantanecarboxylic acid.

In the nucleosides obtained according to this process,
the free or blocked sugar residue is preferably linked to
the nitrogen atom in the manner of a B-glycoside.

The process of the present invention is generally
applicable for the production of nucleosides. Preferred
products of the process are nucleosides of the general

Formula I1
RON-E=Om 8y TR "
Z Ry R (ig }
X n
wherein
- Ry, Ry Ry Ry X and n have the above-indicated
values;

Z is a free or blocked sugar residue; and

m is the number O or 1.

The nucleosides producible in accordance with this
process and, in particular, the products of Formula I,
are biologically active, as is well known in the art. De-

pending upon the specific solubility, they can be admin--

istered, depending on the choice of the substituent,
either systematically as an aqueous or alcoholic sohmon
or locally as an ointment or a jelly. '

The various nucleosides exhibit valuable pharmaoeu-
tical properties, depending on the individual compound,
e.g. enzyme-inhibiting, antibacterial, antivirai, cyto-
static, antipsoriatic and anti-inflammatory activities.

The reaction of the silylated organic bases, e.g. the
bases of Formula Iz or Ih, with a 1-Q-acyl, 1-O-alkyi or
1-halogen derivative of 2 blocked sugar in the presence
of the catalyst according to this invention takes place in
a suitable inert, preferably aprotic, solvent, e.g. methy-
lene chioride, chloroform, carbon tetrachloride, ben-
zene, toluene, acetonitrile, ethylene chloride, ethylene
dichloride, dioxane, tetrahydrofuran, dimethylformam-
ide, carbon disulfide, chlorobenzene, sulfolane, molten
dimethylsuvifone, etc..

The reaction can be conducted at room temperature
or higher and/or lower temperatures, generally at
0°-100° C., preferably at 0°-20° C. The reactanis are
generally used in the reaction in an approximately equi-

‘molar amount, but the silylated heterocyclic is fre-

quently utilized in a minor excess to obtain a maximally
quantitative conversion of the sugar component. 0.1
equivalent of the catalyst is generally a safficient cata-
Iytic amount but employing equivalent amounts of cata-
lyst permit the reaction to be conducted at the lower
temperature of 0°-20°, affording often higher vields of
the desired N,-nucleoside.

The catalysts ustilized herein have a great advantage
over the earlier used Lewis acids or Friedel-Crafts cata-
Iysts in that they can be removed immediately and quan-
titatively simply by shaking with bicarbonate solution,
without the formation of emulsions or colloids, becanse
they are at once hvdrolyzed to the salt and hexamethyi-
disiloxare (b.p. 98° C.) which is removed during the

<.
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The catalysts can be prepared in accordance with
methods known from the literature, for example from
AgCIO, with (CH;);8iCl + (CH,),Si—OCI0; + AgCl
as described by U. Wannagat and W. Liehy, “Angew.
Chemie” {Applied Chemistry] 69:783 (1957) or, e.g. as
in the case of the trimethylsilyl ester of trifluorome-

thanesulfonic acid, readily from CF;SO;H and -
(CH;);8iCl as described by H. C. Marsmaen and H. G. .

Horn in “Z. Naturforschung” [Journal of Biology]

B27:4448 (1972) either with the use of a neutral solvent,

such as benzene, or 1,2-dichlorethane -or without any

solvent. Filtration with the exclusion of moisture of

salts which may have been formed leads to stable solu-
. tions of the silyl ester catalysts.

From acylated 1-O-alkyl and I-O;acyl sugars, a sugar .

cation is produced during the reaction as a mineral acid
salt, as well as the silylated O-alkyl and O-acyl deriva-
tive, respectively. The: sugar sait reacts with silylated
pyrimidine under nucleoside formation and renewed
production of silyl ester of the mineral acid, so that
catalytic amounts of the silyl ester of the mineral acid
are often sufficient; if not, equivalent amounts of cata-

10

20

lyst are used to conduct the reaction at lower tempera- -

ture,

The yields of the novel reactions are higher than in
the processes known heretofore; moreover, primarily
B-derivatives of the sugars are obtained, while the unde-

25

sired a-anomers are formed with the exception 2-desox-
yribose only in subordinate amounts (less than 1% of

the total product) or none at all.

Furthermore, the new catalysts give vise to much

larger amounts of the desired natural Nj-nucleosides
and only limited amounts of the undesired Nj-nucleo-
sides e.g. in reaction with silylated uracils compared to
SnCl, as catalyst. - : )

30
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To produce the knowa target compounds with free -
hydroxy groups, the blocking groups can then be re- -

moved in the usual way, e.g. by means of alcoholic

solutions of ammionia or alcoholates, aqueous or alco- -

holic alkali, as well as, in case of the benzyl ethers, by
reduction or hydrogenation. .

The following examples serve for further explaining
the process of this invention. = - o

40

Without further elaboration, it is believed that one -

skilied in the art can, using the preceding description,
utilize the present invention to its fullest extent. The
foliowing preferred specific embodiments are, there-

45.

fore, to be construed as merely illustrative and not limi. -

tative of the disclosure in any way whatsoever, In the
following Examples, the temperatures are set forth un-
corrected in degrees Celsius; unless otherwise indi-
cated, all parts and percentages are by weighi.

EXAMPLE 1

5.15 millimoles of 2,4-bis(trirnethylsilyloxy)pyrimi-
dine and 5 millimoles of !-O-acetyl-2,3,5-tri-O-benzoyl-
B-D-ribofuranose were combined, in 26 mi. of 1,2-
dichloroethane, with 2.5 millimoles of {(CH;);Si—O—-
ClO; in 20 ml. of benzene and allowed to stand for 1
week at 24° C, After the addition of 50 ml. of CHCL,,
the reaction mixture was shaken with 50 mi. of ice-cold
saturated NaHCO; sclution, a2 separating step was con-
ducted, and the aqueous phese was furthermore shaken
with a small amount of CHCIL;. After drying (Na,SO,)
and evaporation, 2.8 g. of a crude product was. thus
obtained yielding, during recrystallization. from 40 ml:
of CeH, 2.1 g. (75.5%) of pure uridine-2',3,5'4ri-O-
benzoate; ra.p. 138°-140°C, .

50.

55

(i)

65

6

EXAMPLE 2

The procedure of Example | was followed, except
that only 0.5 mmole of (CH;);810CiC; (in 5 ml. of C.Hy)
was added thereto, and the mixture was refluxed for 4
hours under argon at a bath temperature of 100° C. The
reaction mixture was worked up and crystallized, thus
obtaining 2.238 g. (80.4%) of uridine-2',3’,5"-tri-O-ben-
zoate.

EXAMPLE 3

10 mmoles of 3-trimethylsilylthio-5-trimethyl-
silyloxy-1,2,4-triazine and 10 mmoles of 8-glucose pent-
aacetate in 25 ml. of 1,2-dichloroethane were combined
with 1 mmole of trimethylsilyl perchlorate in 7 ml. of
C¢He The mixture was refluxed for 3 hours at a bath
temperature of 100° C. After the reaction mixture had
been worked up as set forth in Example 1, 3.5 g. of a
crude product was obtained, yielding, from ethanol, 3 g.
(65%) of  2-(2,3,4,6-tetra-O-acetyl-3-D-
glucopyranosyl)-3-thio-2,3,4,5-tetrahydro-1,2,4-triazin-
S-one, m.p. 226° C.

EXAMPLE 4

5 mmoles of 2-trimethylsilyloxypyridine and 5
mmoles of . 1-O-zcetyl-2,3,5-tri-O-benzoyl-8-D-

_ribofuranose were combined, in 25 ml. of 1,2-dichloroe-

thane, with 0.5 mmole of trimethylsilyl trifluorome-
thane sulfonate in 1 ml. of CH, and refluxed for 1.5
hours at a bath temperature of 100° C. and then worked
up as usval. Crystallization of the thus-produced residue
(2.8 g.) from 75 ml. of CCl, yielded 2.28 g. (85%) of

[ 1-(2,3,5-tri~O-benzoyl-B-D-ribofuranosyl)-1,2-dihy-

dropyridin-2-one, m.p. 140° C. :
EXAMPLE 5

10 mmoles of 2-O-trimethylsilyloxy-4-trimethyl-
silylaminopyrimidine and 10 mmoles of 1-Q-acetyl-
2,3,5-tri-O-benzoyl-B-D-ribofuranose were combined,
in 35 ml of i2-dichloroethane, with 12 mmoles of
{CH,),8{0—80,CF;.in 24 ml. of C;H, and heated for
one hour at 100° C. Working up the reaction mixture as
described in Example 1 resulied in 3.869 g. {85%) of
amorphous cytidine-2',3',5-tri-O-benzoate.

EXAMPLE 6

10 mmoles of 6-benzoylirimethylsilylamino-9-irime-
thyisilylpurine and 10 mmoles of 1-O-acety!-2,3,5-tri-O-
benzoyl-3-D-ribofuranose were combined, in 35 ml. of
1,2-dichloroethane, with | mmole of (CH;);Si~—0O---
CiCyin 7 ml. of CH,. After 12 hours at a bath tempera-
ture of 100° C. and after working up the reaction mix-
ture as disclosed in Example 1, amorphous adenosine

tetrabenzoate was obtained which was saponified with

250 ml. of methanolic ammonia for ‘16 hours at 22° C.
Evaporation and extraction with CH,Cl, yielded, from
methanol-H,0, 2.3 g. (86.4%) of pure adenosine, m.p.
230°-232° C. :

EXAMPLE 7

40 mmoles of 2,4-bis(trimethyisilyloxy)lumazine and
40 mmoles of 1-O-acetyl-2,3,5-iri-O-benzoyl-8-D-
ribofuranose were combined; in-75-mi. of 1,2-dichloroe-
thane, with 4 mmoles of (CH;);8i-—0—ClG;in 20 ml. of
C¢Hand refluxed for 4 hours at a bath temperature of
100° €. After working up the mixture as usual, 20.2 g.

. (84%) of 1+(2,3,5-iri-O-benzoyl-B-D-ribofuranosyl)-

lumazine was obtained. Using 12 mmoles of (CH,),Si-
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—0—80,CF; at 2¢° C., a practically quantimtive yield
of the lumazine riboside was obtained.

EXAMPLE §

55 mmoles of 1-trimethylsilyl-3-carboxymethyi-1,2,4-
triazole and 55 mmoles of 1-O-acetyl-2,3,5:tri-O-benz-
oyl-8-D-ribofuranose were combined, in 100 ml. of
1,2-dichiorocthane, with 5 mmoles of (CH;);8i-~0-—-
SO,CF;in 20 ml. of CgH; and refluxed for 4 hours at a
bath temperature of 100° C. After working up the mix-
ture as usual, 24 g. (85.5%}) of 1-(2,3,5-tri-O-benzoyl-S3-
D.ribofuranosy})- 3-carboxymethy!-1 24-triazole  was
produced.

EXAMPLE 9

10 mmoles of 2,4-bis(trimethyisityloxy)-5-mor-
pholinopyrimidine and 10 mmoles of 1-G-acetyl-2,3,5-
tri-O-benzoyl-B-D-ribofuranose were combined, in 35
ml. of 1,2-dichloroethane, with 11 mmoles of (CH),Si-
O—S80,CF, in 20 ml. of CH; and stirred under argon
for 20 hours at room temperature. The mixture was
worked up as described in Example 1, yielding 6.36 g.
(99%) of amorphous 5-morpholinouridine-2',3’,5'-tri-O-

benzoate.

EXAMPLE 10

11 mmoles of 2,4-bis(trimethylsilyloxy)-5-methox-
ypyrimidine and 12 mmoles of (CH;);8i0—SO,CF,,
dissolved in absolute 1,2-dichloroethane, were added to
5.04 g. (10 mmoles} of 1-O-acetyl-2,3,5-tri-O-benzoyl-8-
D-ribofuranose in 73 ml. of 1,2-dichioroethane and agi-
tated for 4 hours at room temperature. The mixture was
worked up as described in Example 1, yielding from
ethyl acetate/hexane 5.24 g. (98.3%) of 5-methoxyuri-
dine-2',3’,5'-tri-O-benzoate.

EXAMPLE 11

11 mmoles of 2,4-bis(trimethylsilyloxy)-5,6-dimethyl-
pyrimidine and 12 - mmoles of (CH,);Si0—S0,CF,,
dissolved in absolute 1,2-dichioroeihane, were added
under argon to 5.04 g. (10 mmoles) of 1-O-acetyi-2,3,5-
tri-O-benzoyl-S-D-ribofuranose " in 75 ml. of 1,2-
dichloroethane and agitated for 3.5 Hours at room tem-
perature, The mixture was worked up as described in
Example 1, yielding from methylene chloride/hexzane
4.8 g. (82.2%) of 5,6-dimethyluridine-2',3',5'-tri-O-ben-
zoate.

EXAMPLE 12

Under argon, 11 mmoles of 2,4-bis(trimethylsilylox-
y)>-6-methylpyrimidine and 12 mmoles of (CH;);Si0—
SO,CF;in absolute acetonitrile were added to a solution
of 5.04 g. (10 mmoles) of 1-O-aceiyl-2,3,5-tri-O-benz-
oyl-8-D-ribofuranose in 100 mi. of absolute acetonitrile
at +4° C,; the mixture was gradually warmed up and
stirred for 3 hours at room temperature and then
-worked up according to Example 1. Column chroma-
tography with chloroform-isopropanol on silicagel re-
sulted, from ethyl acetate/hexane, in 4.35 g. (75.9%) of
6-methyluridine-2',3',5"-tri-O-benzoate.

EXAMPLE 13

Analogously to Example 12, 5.04 g. (10 mmoles) of
1-0G-acetyl-2,3,5-tri-O-benzoyl-8-D-ribofurancse, it
mmoles of 1-(irimethylsilyloxy)-1,2,4-triazole, and 12
mmoles of {CH;);Si0O—SO,CF; were reacted with one

s

8

-another and then worked up as set forth in Example 1,

yielding 2.94 g. (57.2%) of 1-(1,2,4-triazolyl)-8-D-
ribofuranocside-2',3',5'-tri-O-benzoate, m.p. 105°-106° C.

The preceding examples can Bé repeated with similar
success by substituting the genencally and specifically
described reactants and/or operating conditions of this
invention for those used in the preceding examples.

From the foregoing description, one skilled in the art
can.easily ascertain the essential characteristics of this
invention, and without departing from the spirit and
scope thereof, can make various changes and modifica-
tions of the invention to adapt it tc various usages and
conditions. ,

What is claimed is:

1. In a process for preparing a nucleoside by catalyti-

* cally condensing a silylated organic base convertible to
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a nucleoside with a 1-O-acyl, 1-0-alkyi or 1-haio deriv-
ative of 2 masked sugar convertible to a nucleoside to
form a nucleoside of said base and said sugar, the im-
provemernt which comprises:
employing a catalyst for said condensation consisting
essentially of 2 trialkylsilyl ester of an esterifiable
mineral acid or of a strong sulfonic acid, each alkyl
being of 1-6 carbon atoms and said acid having a
-—H, constant of at least 12.00, whereby a nucleo-
side of said base is formed containing principally
the B-derivative of said sugar.
2. A process according to claim 1, further comprising

hydrolyzing residual catalyst in the resultant reaction

mixture to form a corresponding salt and hexamethyi-
disiloxane and removing . said hexa.methyidxsﬂoxane

‘therefrom by evaporation.

3. A process according to claim 2, wherein hydroiysxs
is effected by shaking with bicarbonate solution and said
evaporation is effected with evaporation of residual
solvent.

4. A process according to ciaan 1 wherein szaid cata-
lyst is a trimethylsilyl ester.

5. A process according to claim 1, wherein said cata-
lyst is (CH3)3‘*SIO‘~C‘03, (CH3)3—'SIO—SOZCF3 or

) (CH3)3810502F

6. A process according to claim ¥, wherein the sily-
lated orgamic base is silylated wuracil, cytosine, 6-
azauracil, 2-thio-6-azauracil, thymine, N-acetyladenine,
guanine, lumazine, imidazole, pyrazine, thiazole or iri-
azole.

7. A process according to claim 1, wherein the

' masked sugar is folly masked ribose, deoxyribose, arabi-
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nose or glucose.

8. A process sccording to claim 6, wherein the
masked sugar is fully masked ribose, deoxyribose, arabi-
nose or glucose and said catalyst is a trimethylsilyl ester.

9. A process according to claim 8, wherein said cata-
lyst is (CH;)s—8i0—-CIO;, (CH;):—Si0—SO,CF; or
(CH,),SiOSO,F.

10. A process according to claim 9, further compris-
ing hydrolyzing residual catalyst in the resultant reac-
tion mixtere to form a corresponding salt and hexame-

. thyldisiloxane and removing said hexamethyldisiloxane

therefrom by evaporation.

11. A process according to ciaim 18, wherein hydro-
lysis is effected by shaking with bicarbonate soluticn
and said evaporation is effected with evaporation of

residual solvent,
. & = & ¥ @
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57} ABSTRACT

In a process for preparing a nucleoside by silylating the
corresponding nucleoside base and reacting the sily-
lated base with a 1-O-acyl, 1-O-alky}, or 1-halogen de-
rivative of a blocked monosaccharide or oligosaccha-
ride in the presence of a catalyst, an improvement com-
prises silylating the base and reacting the sugar deriva-
tive in a single step.
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PROCESS FOR THE PREPARATION OF -
NUCLEOSIDES

BACKGROUND OF THE INVENTION

In the conventional syntheses of nucleosides using the
silyl method, as described, for example in U.S. Pat. No.
3,748,320 (German Pat. No. 1,919,307} or in U.S. Pat.
No. 4,082,911 (BOS No. 2,508,312), it has been univer-
sally considered absolutely necessary to silylate the
nuclecside bases, especially the pyrimidine bases, such
as uracil, 2-thiouracil, cytosine, etc., as well as the pu-
rine bases such as adenine, NS-benzoyladenine, hypo-
xanthine, xanthine and guanine, -prior to the actual nu-
cleoside synthesis. Only thereafter are the thus-formed,
moisture-sensitive persilylated nucleoside bases reacted
in a second reaction step with blocked 1-halogen sugars,
1-O-alkyl sugars and especially 1-O-acyl sugars in the
presence of Friedel-Crafts catalysts, such as SnCls,
TiCls, ZnCl, BF3-etherate, AICl3, SbCls, or trimethyl-
sily! perfluoro alky! sulfonates and/or (CH3)38iClOs.

The reacticn of silylated bases with blocked sugars to

- form nucleosides is also known from U.S. patent appli-
cation Ser. No. 670,741, filed Mar. 26, 1976, now al-
lowed and U.S. Pat. Nos. 3,708,469, 3,891,623, 3,983,104
and 4,090,021.

The need to separately silylate the nucleoside base

“has led to disadvantages such as lower yields of end
product nucleoside and, of course, the attendant time
and expense associated with the exira separate step.

SUMMARY OF THE INVENTION

Accordingly, it is an object of this invention to pro-
vide an improved process of preparing nucleosides from
nuclecside bases which are silylated by eliminating the
conventional separate silylation step.

Upon further study of the specification and appended
claims, further objects and advantages of this invention
will become apparent to those skilled in the art.

These objects have been attained by providing in a
process for preparing a nucleoside by silylating the
corresponding nucleoside base and reacting the sily-
lated base with a 1-O-acyl, 1-O-alkyl, or 1-halogen de-
rivative of a blocked monosaccharide or oligosaccha-
tide in the presence of a catalyst, the improvement
which comprises silylating the base and reaching the
sugar derivative in a single step. Additionally, in the
same step, the silylatiion of the perfiuorcalkenesulfonic
acid, perchloric acid or fiuoboric acid, and/or of the
salts of these acids, to obtain the Friedel-Crafts catalyst,
may also be effected.

DETAILED DISCUSSION

It has now been found that both reaction steps, i.e.,
the persilylation of the nucleoside bases and the subse-
quent nucleoside synthesis with the blocked sugar de-

- rivatives in the presence of Friedel-Crafts catalysts can,
using appropriate amounts of the silylating reagent, be
surprisingly combined into one step. Thus, the hereio-

fore customary separate silylatiorr of the-nucleoside base 60

can be omitted. Additionally, the separate silylation of
perfluorcalkanesuifonic acids, perchloric acid or
fluoboric acid, and/or.of the salts of these acids, to
obtain the Friedel-Crafts catalysts, as disclosed in U.S.
Pat. No. 4,082,911, can likewise be omitted.
Accordingly, this invention relates to a process for
the preparation- of nucleosides by reacting the corre-
sponding nucleoside bases with a 1-O-acyl, 1-O-alkyi,
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or l-halogen derivative of a blocked, monomeric or
oligomeric sugar in the presence of a catalyst, wherein
the silylation of the base and the reaction with the sugar
derivative are conducted simultaneously in a single
step. For the silylation of the base, for each hydroxy,
mercapto and amino group, a mixture of about 0.66
equivalent of hexamethyldisilazane (HMDS) and abocut
0.33 equivalent of trimethylhalosilane (with chlorine
and bromine as the halogen), preferably itrimethyi-
chiorosilane (TCS), is preferably employed. Suitable
catalysts include typical Friedel-Crafts catalysts, such
as SnCly, TiCly, ZnCly, BF3-etherate, AICl; and SbCls.
There can also be used trimethyisilyl perchlorate
(CH3)38iClO4, (CH3)38iS03C,F2, + 1 wherein nis 1-10,
preferably n is 14, and/or (CH3)3SiBF; (unstable ac-
cording to published data by Evers in . Inorg. Chem.
13:239 [1960]). These latter are produced in situ from
the free acids and/or the salts thereof, especially the
alkali metal salts, sodium and potassinm being preferred,
or ammonium salts, using a silylating agent, preferably.
an excess of the silylating agent used in silylating the
base, especially trimethylchiorosilane (TCS).

All nucleoside organic bases are usable in the process
of this invention. These are generally known to those
skilled in the art and are disclosed, e.g., in the references
mentioned above in the BACKGROUND OF THE
INVENTION section of this application, whose disclo-
sures are incorporated by reference herein for all details
of the process of this invention, which are not otherwise
specified herein, especially the disclosures of U.S. Pat.
Wos. 3,748,326 and 4,082,911. For example, suitable
such bases inciude

Ry~ N=(C~C),=C—R; 1)
él; ll{4 X—H
or
Ri=N=(€=0Ry )
H Ry Ry
wherein

XisOor§

nisOorl;

R;: and R; individually represent any desired satu-
rated or unsaturated, optionaily substituted organic
residue or together represent a bivalent organic
residue which can contain one or two nitrogen
atoms; and .

R3 and R4 individually represent hydrogen, alkyl,
alkoxycarbonyl, alkylaminocarbony! or together
represent the residues

N A AN
AN

J?J\\*Z/\’AN N\
| j I

A5
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-continued :

Wi,
Free N G |

NIV AN AN

which can be conventionally substituted. It is preferred
that the alkyl portions of these R and Rs groups be
lower alkyl moieties. Throughout this specification,
“lower” refers to 1-4 C atoms. : )

"When Rj and R; represent an organic residue, such
residue is particularly 2 lower alkyl group, preferably of
1-4 carbon atoms. Examples are methyl, ethyl, propyl
and butyl. - Also, Cs.jo-aryl or Cs_jp-ar-Cig-alkyl
groups can be used, as Ry and/or R;, e.g., pheny}, ben-
zyl, tolyl, xylyl, etc. Other organic residues are equiva-
lent to these preferred ones as mentioned above as long
as they are compatible with the process of this inven-
tion.

The nature of the bivalent residues for Rj and Ry, as
well as for R3 and Ry, as can be seen from the generic
definitions thereof, is not critical as long as it is compati-
ble with the process of this invention. Thus, those
equivalent such residues are the corresponding ones
which contain, for example, the following substituents:
lower alkyl, trifluoromethyl, acyl, hydroxy, alkoxy,
acyloxy, carboxy, carboxamido, alkoxycarbonyl, dialk-
ylaminocarbonyl, amino, nitro, nitriloxo or halogen.
Each alkyl moiety mentioned is preferably a lower alkyl
moiety.

Preferred starting compounds are nucleoside organic
bases wherein R; and R; are linked to a ring, especially
in such a way that the heterocyclic base contains five or
six atoms, among which are one to three nitrogen
atoms, in the ring. :

The orgaunic bases according to Formulae 1z and Ib
are thus derived preferably from the following hetero-
cyclic bases: uracil, cytosine, 6-azavracil, 2-thio-6-
azauracil, thymine, N-acyl-adenine, guanine, lumazine,
imidazole, pyrazine, thiazole and triazole, which can
optionally be substituted by one or more of the above-
mentioned residues R;, Ry, as well as Rz and Ry,

When R, and R are linked to each other in a ring, the
bivalent residue R}, Rj represents, in particular:

Qe N

x NH; X Rs Rs Rs
i | it i P
—=C=NH~, «~C=N==C—, ~»N2ZC, —Cs25C—,
o .
«~CH==N=, —~CH==N— or ~=0~=CGC= when n = {; or
NH> Rs
= NH~CO=CH==N=>, ==N=={«~N=zC= or
Rs

—=Nz=C~N==CH—

when n=0, wherein X is as defined above and Rs and
R individually are hydrogen, alkyl, alkoxycarbony! or
alkylaminocarbonyi, preferably containing lower alkyl
moieties. ‘ :

The sugar derivatives used in the process of this in-
vention are preferably derived from ribose, deoxyri-
bose, arabinose, and glucose, or from 2-substituted de-
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rivatives of isirabydrofuran or tetrahydropyran. In
addition, also usable are peracylated oligomers of sug-
ars, especially of glucose, such as, for example,
peracetylated cellobiose, cellotriose and/or polymers of
16--50 glucose units. E

. Suitably ali free hydroxy groups of the sugars are
blocked during the process. Suitable sugar blocking
groups are fuily conventional and non-critical and in-
clude the blocking groups conventional in sugar chem-
istry, sach as, for example, the acyl, benzoyl, p-chloro-

-benzoyl, p-nitrobenzoy), p-toluyl, and benzyl groups.

In the nucleosides obtained by this process, the free
or. blocked sugar residue is preferably linked to the
nitrogen atom in the manner of a 8-glycoside.

- When the process of this invention is used to prepare
nucleosides which contain O-acyl-blocked sugar resi-
dues, then the acyl groups of the following specified
acids are furthermore particularly suitable, inter alia, in
addition tc the specific blocking groups mentioned
hereinabove: propionic acid, butyric acid, valeric acid,
caproic acid, enanthic acid, undecylic acid, oleic acid,
pivalic acid, cyclopentylpropionic acid, phenylacetic
acid and adamantanecarboxylic acid. _

Details of typical 1-O acyl, 1-O-alkyl or 1-halogen
derivatives of sugars which can be used in the process
of this invention are found in the references cited in the
BACKGROUND OF THE INVENTION section and
are fully conventional. See also Synthetic Procedure in
Nucleic Acid Chemistry Vol. 1, Editors W. W. Zor-
bach and R. S. Tipson, Interscience Publishers, New
York 1968.

The process of this inventicn is generally applicable
to the preparation of sucleosides. Preferred products of
the process are nucleosides of Formula 1T

Ry=N-{C=C),—/C \ ~R3 ‘ an
R § )
Z R; Ry 'kx m i

wherein : :

Ri, Ry, K3, Ry, X and n ave as defined above;

Z is a free or blocked sugar residue; and

misQor 1.

The nuclecsides producible according to this process,
and especially the process progucts of Formula II, are
biologically active. Due to their specific solubility, they
can be administered, depénding on the choice of substit-
uent, for example, either systemically as an aqueous or
alcoholic solution, or locally as an ointment or jelly.

The use and administration of these products as phar-
maceunticals is-fully conventional. See, for example, the
disclosures in the U.S. patents mentioned in the BACK-
GROUND section of this application, which are incor-
porated by reference herein, especially U.S. Pat. No.
3,748,320. -

- The compounds prodiced—depending, of course, on
the starting compound—exhibit, for example, enzyme-
inhibiting, antibacterial, anmtiviral, cytostatic, antip-

. soriatic and/or anti-inflammatory activities.

The reaction of the nucleoside organic bases, e.g., the
bases of Formula Iz or Ib, with 3 1-O-acyl, 1-Q-alkyl, or
L-halogen derivative of a blocked sugar in the presence
of the silylating agent and Friedei-Crafts catalyst and-
/or in the presence of the chemicals necessary for an in
situ formation of this catalyst takes place in an inert
organic: soivent. Suitable such solvents include, for
example, sthylene, ethylene chloride, chloroform, ace-
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tonitrile, benzene, toluene, dioxane, ietrahydrofuran,
dimethylformamide, carbon disulfide, chlorcbenzene,
sulfolane, or molten dimethylsulforie. Preferred sol-
vents are acetonitrile, ethylene chloride and chloro-
form. )

The reaction can be conducted at room temperature
or at higher or lower temperatures, preferably at
0°~100° C. The reactants are generally used in the reac-
tion in approximately equimolar amounts, bus the heter-
ccyclic base is frequently employed in a minor excess to
obtain 2 maximally quantitative conversion of the sugar
component. The catalyst is used preferably in a molar
excess, e.g., 1.2-2.4 equivalenis.

Far the in situ silylation of the heterocyclic bases, it is
necessary to utilize for each hydroxy, mercapto and
amino group in these bases at least one, e.g. 1.05-1.5,
equivalents of silylating agent, e.g., one equivalent of
trimethylchlorosilane (TCS) or, preferably, a mixture of
0.66 equivalent of hexamethyldisilazane (HMDS) and
0.33 equivalent of TCS, leading to the production of
only 0.33 equivalent on NH4ClL Other suitable silylating
agents are fully conventional and are disclosed in
Chemistry and Industry, 794 (1978) whose disclosure is
incorporated by reference herein.

When it is desired to effect the in situ formation of the
catalytic trimethylsilyl esters of perfluoroalkanesulfonic
acids, perchloric acid, and/or fluoboric acid from the
corresponding acids or salts, additional, at least equiva-
lent amounts, e.g., 1-2 equivalents, of silylating agent,
e.g., preferably trimethyichlorosilane (TCS) or trime-
thylbromosilane (TBS), must be added to the reaction
mixture in order to silylate the free acids or the salts
thereof. Equivalent catalysts whose silyl esters may be
formed in situ are those other mineral acids or strong
organic acids which have been conventionally em-
ployed in the process of this invention.

The catalysts suitable for use in this novel process are
the same as the catalysts which are conventionally em-
ployed in the basic reaction. However, when, for exam-
ple, the catalyst is a free perfluoroalkanesulfonic acid or
a salt thereof and/or the salt of 2 perchloric acid, it may
be provided solely in situ as described above, in accor-
dance with the following formulae, with the formation
of HCl or HBr and/or sodium chloride, potassium chlo-
ride or ammonium chloride.

C4qFoSO3H + (CH3)35iC!—>(CH3)3Si503C4F9+ HCI
KS803CsFg+(CH3)3SiCl-(CH)3SiSO3C4Fg+ KCi
NH4ClO4 +- (CH3)38iCl-»(CH3)381CI04 + NH4CI

NaBF4+(CH3)3S8iCl—(CH3)35iBF s+ NaCl

Suitable such free acids are anhydrous perfluoroal-
kanesulfonic acids, especially trifluoromethanesulfonic
acid and perfluorobutanesuifonic acid, perchloric acid,
as well as fluoboric acid and the salts thereof, e.g., the
ammonium, sodium, and potassium salts. The alkane
moiety is preferably lower atkane.

The yields of this novel, one-stage nucleoside synthe-
sis, wherein the B-anomers of the nucleosides are
formed predominantly and/or exclusively, are higher
than those of the conventiona! processes, considering
the losses incurred in the previously customary; sepa-
rate silylation of the organic base. Times of reaction
generally are 0.5-30 hours. It is preferred that the reac-
tion medium be agitated during the course of the pro-
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cese and, of course, an inert atmosphere, such as argon,
nifrogen, eic. <an be employed.

The order of addition of the components of the reac-
tion i not critical but it is preferred thai trimethyl-
chiorosilane (TCS) is added as the last component over
a short time. :

To produce the desired compounds having free hy-
droxy groups, the blocking groups can be removed in
the usual way; for example, by treatment in alcoholic

-solutions of ammonia or alcoholates, aqueous or alco-

holic aikali, as well as for the benzyl ethers, by reduc-
tion or hydrogenation.

Without further elaboration; it is believed that one-
skilled in the art can, using the preceding description,
utilize the present invention to its fullest extent. The
following preferred specific embodiments are, there-
fore, to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way
whatscever. In the following examples, all temperatures
are set forth uncorrected in degrees Celsius; unless oth-
erwise indicated, all parts and percentages are by
weight.

EXAMPLE 1

0.56 g {5 millimoles) of uracil, 2.52 g. (5 mmol} of
1-O-acetyl-2,3,5-tr1-O-benzoyl-8-D-ribofuranose, as
well as 4.06 g. (12 mmol) of potassium salt of per-
fiuorobutanesulfonic acid were suspended in 70 ml. of
absolute acetonitriie; under agitation and argon, 0.74
ml. (3.5 mmol) of hexamethyidisilazane (HMDS) and
1.89 mi. (15 mmol) of trimethylchlorosilane (TCS) were
added, and the mixture was refluxed for 14 hours. After
dilution with methylene chloride the mixture was ex-
tracted with saturated NaHCOj solution, and the meth-
viene chloride phase was washed with water. After
drying (N2;S0s) and evaporation, the brown foam
(3.19 g.} was crystallized from 95% ethanol, yielding in
several portions 1.87 g. of pure uridine 2°,3’,5'-tri-O-ben-
zoate. After chromatographing the mother liquor on
silica gel and elution with toluene-ethyl acetate (8:2),
another 0.45 g., ir: total 2.32 g.=83.5% of pure uridine

-2°,%,5¢ni-0O-benzoate was obtained.

EXAMPLE 2

1.12 g. (10 mmol) of uracii, 5.04 g. (10 mmol) of 1-O-
acetyl-2,3,5-tri-O-benzoyl-8-D-ribofuranose and 1.8 g.
(12 mmol) of trifluoromethanesulfonic acid were com-
bined 100 ml. of absolute acetonitrile with 1.8 g.=2.3
ml. {12 mmo}) of hexamethyldisilezane (HMDS) and 1.3
g. (12 mmol) of trimethylchlorosilane (TCS); the mix-
ture was stirred for 4 hours at 24° C. and then refluxed
for 1} hours. After the mixture had been worked up as
described in Example 1, 4.50 g.=81% of crystalline
uridine 2',3',5'-tribenzoate was otained.

33
EXAMPLE 3

0.56 g. (5 mmol) of uracil, 2.52 g. {5 mmo}) of 1-O-
acetyl-2,3,5-tri-O-benzoyl-8-D-ribofurancse were agi-
tated in 75 ml. of absolute acetonitrile with 0.65 g. (4
mraol) of HMDS, €.43 g. (4 mmol) of TCS, and 1.56 g.
(6 mmol) of SnClas for 2 hours at 24° C. The mixture was
worked up as set forth in Example 1, yielding 83.1% of
crystalline uridine tribenzoate.

EXAMPLE 4

0.56 g. (5 mmol) of uracil was agitated in 70 mi. of
absolute acetonitrile with 1.86 g. (3.5 mmol} of HMDS
and 2.55 g. (15.5 mmol) of TCS, as well as 1.69 g. (12
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mmol} of NaClO4.HyO for 30 minuies at 24° C. The
reaction mixture was then combined with 2.52 g. (5
mmol) of 1-O-acetyl-2,3,5-ti-0O-benzoyl-8-D-
ribofuranose and refluxed for 20 hours. The mixture
was worked up as described in Example 1, yielding 58%
of crystaliine uridine tribenzoate.

EXAMPLE 5

0.56 g. (5 mmol) of uracil, 2.52 g. (5 mmol} of 1-0-
acetyl-2,3,5-tri-O-benzoyl-8-D-ribofuranose were re-
fluxed in 70 ml. of absolute acetonitrile with 1.41 g. (12
mmol) of NH4ClOy4, 0.57 g. (3.5 mmol) of HMDS, and
1.68 g. (15.5 mmol) of TCS for 20 hours. The mixture
was worked up as set forth in Example 1, thus produc-
ing 40% of crystalline vridine tribenzoate.

EXAMPLE 6

0.56 g. (5 mmol) of vracil, 2.52 g. (5 mmol) of 1-C-
acetyl-2,3,5-iri-O-benzoyl-B-D-ribofuranose were re-
fluxed in 70 ml. of absolute acetonitrile with 1.32 g. (12
mmol) of NaBFy, 0.57 g. (3.5 mmol) of HMDS, and 1.68
g. {15.5 mmol) of TCS for 2 hours. The mixture was
worked up as set forth in Example 1, yielding 43% of
crystalline eridine tribenzoate.

EXAMPLE .7

0.64 g. (5 mmol) of 2-thiouracil, 2.52 g. (5 mmol) of
1-O-acetyl-2,3,5-tri-O-benzoyl-B-D-ribofuranose, 4.06
g. (12 mmol) of the potassium salt of perfluorobutane-
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sulfonic acid were refluxed in 76 ml. of absolute acetoni- .

trile with 0.57 g. (3.5 mmol) of HMDS, as well as with
1.68 g. (15.5 mmol) of TCS for 17 hours and then
worked up as described in Exampie 1. Yield: 1.37 g.
(47.74%) of crystalline 2-thiouridine tribenzoate, m.p.
105°-106° C.

EXAMPLE 8

0.64 g. (5 mmo}) of 2-thiouracil, 2.52 g. (5 ramol) of
1-O-acetyi-2,3,5-tri-O-benzoyl-B-D-ribofuranose  were
combined in 75 ml. of absolute acetenitrile with 0.65 g.
(4 mmol) of HMDS, 0,43 g. (¢ mmol) of TCS, and 1.56
g. {6 mmol) of SnCls and after 7 hours at 24° C. the
mixture was worked up as set forth in Example I, thus
obtaining 64% of crystalline 2-thiouridine tribenzoate.

EXAMPLE 9

0.63 g. (5 mmol) of 5-methoxyuracil, 2.52 . (5 mmol)
of 1-O-acetyl-2,3,5-tri-O-benzoyl-B-D-ribofuranose and
4.06 g. (12 mmol) of the potassium salt of perfluorobu-
tanesulfonic acid were refluxed in 70 ml. of absolute
acetonitrile with 0.57 g. (3.5 mmol) of HMDS, 1.63 g.
(15 mmoi) of TCS for 20 hours and worked up as de-
scribed in Example 1. Crystallization of the crude prod-
uct from ethyl acetate-hexane yielded 2.09 g. (71.4%) of
crystalline 5-methoxyuridine 2°,3',5'-tri-O-benzoate.

EXAMPLE 10

0.55 g. (5 mmo}} of cytosine, 2.52 g. (5 mmol) of
1-O-acetyl-2,3,5-tri-O-benzoyl-A-D.sibofurancse  and
4.06 g. (12 mmol) of the potassium sait of perflucrobu-
tanesulfonic acid were refluxed in 70 ml. of absolute
acetonitrile with 0.57 g. (3.5 mmol) of HMDS, 1.68 g.
(15.5 mmol} of TCS for 27 hours, worked up as usual,
and chromatographed with toluene-ethyl acetate (3:2)
on silica gel, thus obtaining 1.55 g. (569%) of amorphous

cytidine 2',3',5'-tribenzoate. )
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EXAMPLE 11

0.21 g. (1.5 mmot) of 2-thio-5-methyluracil, 8.73 g. of
peracetylcellopentacosanose, 1.22 g. of the potassium
salt of perfluorobutanesuifonic acid were refluxed with
0.17 g. (1.05 mmol) of HMDS, 0.51 g. (4.65 mmol) of
TCS for 13 hours in 70 ml. of absoclute acetonitrile, and
then worked up as usual (emulsions). The residue was
saponified with 200 ml. of methanolic NH3 for 3 days at
24° C., evaporated, extracted with ether, and then ex-
tracted three times with methanol-H,0O (1:1) and
washed with methanol. The slightly greyish residue
showed, in the nitrogen analysis, a nitrogen content of
1.25%.

EXAMPLE 12

0.64 g. (5§ mmol} of 2-thiovracil, 1.95 g. (5 mmol) of
B-pentaacetylgiucose in 75 ml. of absolute acetonitrile
were refluxed for 2 hours with 0.65 g. (4 mmol} of
HMDS, 0.43 g. (4 mmol) of TCS, as well as 1.56 g. (6
mmol) of 8nCls, worked up as set forth in Example 1,
and chromatographed on silica gel with toluene-ethyl
acetate (7:3), thus obtaining 57% of 1-(2,3,4,6-tetraacet-
yI-8-D-glucopyranosyl)-2-thiouracil.

EXAMPLE 13

0.47 g. {5 mmol) of 4-pyridone, 2.52 g. (5 mmol) of
1-O-acety!-2,3,5-tri-O-benzoyl-B-D-ribofuranose, and
4.06 g. (12 mmol) of the potassium sait of perfluorobu-
tanesulfenic acid were refluxed with 0.29 g. (1.75 mmol)
of HMDS and 1.49 g. (13.75 mmol) of TCS in 70 ml. of
absolute acetonitrile for 12 hours. The usual working-up
step (Example 1) yielded after chromatography on silica
gel with ethy! acetate-methanol (95:5) 65% of amor-
phous  1-{2,3,5"-tri-O-benzoyl-B-D-ribofuranosyl)-4-
pyridone.

EXAMPLE 14

1.19 g. (5 mmol} of Nb-benzoyladenine, 2.52 g. (5
of 1-G-acetyl-2,3,5-tri-O-benzoyl-8-D-
ribofuranose, and 4.06 g. (12 mmol) of the potassium sait
of perfluorobutanesuifonic acid were refluxed with 0.57
g. (3.5 mmol) of HMDS and 1.68 g. (15.5 mmol) of TCS
in 70 ml. of absolute acetonitrile for 21 hours and then
worked up as described in Example 1. The crude prod-
uct (3.9 g.) was allowed to stand in 100 ml. of methano-
lic NH3s for 4 days at 24° C., evaporaied, and the residue
recrystallized from a small amount of water after ex-
traction eith ether, thus obtaining 0.84 g. (63%) of pure,
crystalline adenosine.

EXAMPLE 15

0.56 g. {5 mmol} of uracil was agitated in 50 ml. of
absolute ethylene chloride with 0.65 g. (4 mmol} of
HMDS, 0.43 g. (4 mmol) of TCS, and 1.56 g. (0.71
ml. =6 mmoi) of SnCls for one hour; then the reaction
mixture was combined with 2.52 g. (5 mmol) of 1-O-
acetyl-2,3,5-tri-O-benzoyi-B-D-ribofuranose, and the
mixture was stirred for another 2 hours. After working
up the mixture as usval, 73% of crystalline uridine
2',3",5'-tri-O-benzoate was obtained.

EXAMPLE 16

0.65 g. (5 mmoly of 5-fluorouracil was agitated in 50
ml. of absolute ethylene chloride for one hour with 0.65
g. (4 mmol} of EMDS, 0.43 g. (4 mmol) of TCS, and
1.56 g. (6 mmolj of SnCly; then 0.65 g. (5 mmol) of
Z-aceioxyteirabydrofuran or G.51 g. (5 mmol) of 2-
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methoxytetrahydroruran was added to the mixt ure, and
the latter was agitated for 2 hours and 4 hours, respec-
tively, at 24° C. The mixsture was worked up as de-
scribed in Example.1, giving in an 87% yield N-(2-tet-
rahydrofuryl)-5-fluorouracil, m.p. 165°-167° C.

The preceding examples can be repeated with similar
success by substituting the generically and specifically
described reactants and/or operating conditions of this
invention for those used in the preceding examples.

From the foregoing description, one skilled in the art
can easily ascertain the essential characteristics of this
invention, and without departing from the spirit and
scope thereof, can make various changes and maodifica-
tions of the invention to adapt it 1o various usages and
conditions.

What is claimed is:

1. In a process for preparing a nucieoside by silylating
the corresponding nucleoside base and reacting the
silylated base with a 1-O-acyl, 1-C-alkyl or 1-halogen
derivative of a blocked monosaccharide or oligasaccha-
ride in the presence of a catalyst, the improvement
which comprises silylating the base and reacting the
sugar derivative in a single step.

2. The process of claim 1, wherein the catalyst is a
Friedel-Crafts catalyst selected from SnCls, TiCls,
ZnCl;, BF3-etherate, AlCl; and SbCls.

3. The process of claim 1, wherein the catalyst is a
trialkylsilyl ester of a perfluoroalkanesulfonic acid, per-
chioric acid or fluoboric acid or an alkali metal or am-
monium sait thereof.

4. The process of claim 3, wherein the catalytic trialk-
ysityl ester is simultanecusly formed during the reaction
of the base and the sugar derivative by reacting the
corresponding free acid or salt thereof with a silylating
agent.

5. The process of claim 1, wherein the silylating agent
is trimethyihalosilane or hexamethyldisilazane.

§. The process of claim 5, wherein the silylating agent
is an amount of a mixture of trimethylchlorosilane and
hexamethyldisilazane equivalent to the amount of nu-
cleoside base used.

7. The process of claim 6, wherein the catalyst is
(CH31)38iBFs, (CH3)38iCiOs or (CH1)38i803CFont s
wherein n is 1-10, and is formed during the course of
the reaction by reaction of the corresponding free acid
or a salt thereof with an amount of trimethylichlorisilane
additional to that added to react with the nucleoside
base.

8. The process of claim 1 wherein the starting nucle-
oside is an organic base of the formula

R1=N=s(C—C),=~C—R;
O T I ¢
Ri Ry X

or
Rl—li‘!—((li=(g)r'?\z
H R3; R4

wherein
nisQor I;
XisQeorS;
Rjand R; individually are lower alkyl, Co_1p aryl or
Cs-10-ar-Cy4 or together form a bivalent residue of
the formula
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NH; X Ills - Rs Rg

]
==CmNHew, e CsuNasCon, weNCom, wCCon,
0

= CHE N, ~~CH=N~- or =O~CQO-~ whenn = 1;or

NH; - Ilis
—NH—CO—CH=N=-, ~N=C—N=C~ or
Rs
—N=C~N=CH-—

when n=0 wherein Rsand R¢and Rz and R4 all individ-
vally are hydrogen, lower alkyl, lower alkoxycarbony!
or lower alkylaminocarbonyi, or R3 and Ry together
represent 2 bivalent residee of the formula:

<>./} \/\/ \

\/\ /)’\N/'

N\ N
/\{, iOtwiy!

&j AN AN

LT
A2
O S

9. The process of claim § wherein the organic base is
2 heterocyclic base.

0. The process of claim 8, wherein the starting mate-
rial i3 an organic base of the formula

Rr‘-Nn((!Z*?)nmC“’Rz :
R3 R4

=

wherein
nis 1; and
Rrand R; together represent

BT S T
i
e NH; X Rs Rs Rg

(o}

e=CH=N«=, «~=CH=N-=~ or —~0—CO=.

L. The process of claim 8, wherein the starting mate-
rial is an organic base of the formula
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R;-—?{‘-((IE’-'*(‘:)n_Rz
H Ri3 Re
wherein

n is 0; and
R; and R; together represent
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—NH-=CO=CH= N, ~~N=C~N=C— or

! .
NH,

Rs

”N=?“N=CH“".
Rs
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