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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., en ejercicio de lo dispuesto por el articulo 42 de
la Decision 486 de 2000, muy respetuosamente me permito formular la siguiente

L PETICION

Negar el beneficio patentario a la solicitud contenida en el expediente 08 116.443,
por no cumplir con los requisitos de patentabilidad a que se refieren los articulos
14, 18 y 20 de la Decisién 486 de la Comunidad Andina de Naciones, con base en

los fundamentos de hecho y de derecho que me permito exponer a continuacion.
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REYES & REYES

G A D O

I LEGITIMO INTERES

Asiste a TECNOQUIMICAS S.A., legitimo interés para remitir esta informacioén,
pues la eventual concesion de la solicitud restringiria injustificadamente el empleo
de ciertas sustancias, derivados y procesos que a nuestro juicio carecen de nivel
inventivo, en detrimento de sus legitimos intereses comerciales. De igual manera
mi cliente esta interesado, por su misma condicion de industria farmacéutica, en
evitar la concesién de privilegios de patente que incumplan los requisitos
materiales de patentabilidad establecidos en las normas vigentes, y que supongan

un riesgo para la libre competencia.

ill. FUNDAMENTO DE LA INFORMACION REMITIDA

La solicitud colombiana en tramite 08-116-443 que se refiere a una formulacion de
liberacién modificada en forma de tableta recubierta o multiparticulado recubierto

que comprende un compuesto de la

2

OH

HO'

R2
R?=C, F, Br, CHj, CF;, SCH;, NHCH;, NO,, CN,

OH, OC, _ C alkyl, substituted OC; _ C; alkyl
estructura 1-Co alley 1-Co alky

0 un profarmaco o su
sal farmacéuticamente aceptable, no reune los requisitos necesarios para
otorgarsele el privilegio de patente de invencion, como se demuestra a través de

los siguientes argumentos:

En primer lugar, debe tenerse en cuenta el hecho que la solicitud colombiana en
tramite incurre en una improcedencia directa de patentabilidad al reivindicar un
método de tratamiento, tal y como se evidencia en la reivindicacion 44 de dicha
solicitud, en donde se menciona “Un método para tratar sindrome del intestino
irritable en un mamifero en necesidad de este, que comprende proporcionar a
dicho mamifero una cantidad efectiva de una formulacion de acuerdo con la

reivindicacién 1”. En efecto la Comunidad Andina de Naciones en su aparte d del



articulo 20 del capitulo |, acerca de los requisitos de patentabilidad, menciona
literalmente que “No seran patentables: d) Los métodos terapéuticos o quirurgicos
para el tratamiento humano o animal, asi como los métodos de diagnostico

aplicados a los seres humanos o a animales.”

En primer término debo anotar que, aun si fuese posible el patentamiento de los
métodos terapéuticos, los interesados deberian demostrar, en forma siquiera
sumaria, su utilidad terapéutica (en este caso el tratamiento del sindrome del
intestino irritable) de los compuestos reivindicados, cosa que no ocurre en la
presente solicitud, particularmente en el aparte VI del capitulo descriptivo, pues
éste estd basado exclusivamente en informacién especulativa, carente de
cualquier evidencia cientifica, circunstancia que de suyo podria comprometer la

aplicacion industrial médica de los compuestos y formulaciones en cuestion.

En segundo lugar, y esta vez refiriéndonos a la ausencia de nivel inventivo de la
solicitud colombiana en tramite, es importante resaltar que, como cualquier
persona medianamente versada en la materia debe reconocer, las formulaciones
tipo tableta recubierta o multiparticulado (granulados o pellets) recubierto para
liberacion controlada de principios activos, corresponden a dos tipos de
formulaciones sélidas bastante descritas y utilizadas con anterioridad en el estado
de la técnica. En efecto, se reconoce que los comprimidos de liberacion
controlada’ se formulan de tal manera que el principio activo alcance
concentraciones sostenidas durante periodos prolongados de tiempo en el
organismo. Existen diversos tipos, entre los que se incluyen los comprimidos de

liberacién retardada, los de accién repetida, y los de liberacion sostenida.

Estos comprimidos pueden obtenerse por diversos métodos, uno de los mas
simples es la incorporacion del principio activo en una matriz de naturaleza
polimérica que forme una barrera mucilaginosa que controle la difusion del
principio activo o que se erosione lentamente permitiendo la liberacién gradual del
mismo. Otra forma de controlar la liberacion consiste en el recubrimiento de los
comprimidos con cubiertas especiales que permiten la cesion del farmaco por
difusién, osmosis, etc. Estas caracteristicas, se encuentran claramente aplicadas
en la formulacién de la solicitud colombiana en cuestién, en donde se hace

mencion explicita tanto de “un componente que controla la velocidad” (HPMC)

! Vila Jato J.L. Tecnologia farmacéutica. Volumen II. Paginas 145 a 155.



como de “un recubrimiento que controla la velocidad” (Etilcelulosa y HPMC).
Dentro de estos recubrimientos, es especialmente reconocido el recubrimiento
entérico o gastrorresistente. Dicho recubrimiento puede realizarse por la diversas
técnicas de recubrimiento descritas en el estado de la técnica, y los materiales
utilizados mas comunes suelen utilizarse habitualmente polimeros de naturaleza
acida, tales como el acetoftalato de celulosa, el acetoftalato de polivinilo, los
copolimeros del acido metacrilico, la goma laca, el ftalato de HPMC, entre muchos
otros. Estas caracteristicas también se encuentran presentes en las formulaciones
expuestas por la solicitud colombiana en cuestiéon, en donde por ejemplo se hace
mencién explicita de acido metacrilico, metacrilatos, copolimero de acido

metacrilico tipo C y citrato de trietilo.

Otros compuestos que se mencionan en esta solicitud colombiana, también son de
uso convencional dentro de las formulaciones farmacéuticas soélidas, por ejemplo
la celulosa microcristalina como aglutinante (Avicel), el estereato de magnesio o
talco como lubricantes y el polietilenglicol como plastificante en peliculas de

recubrimiento.

Si bien hemos mencionado hasta el momento las formulaciones tipo comprimido,
cabe indicar que para los multiparticulados también son reconocidos en el estado
de la técnica diversas técnicas para su recubrimiento, aplicadas posteriormente al
respectivo proceso también reconocido, de aglomeracion de particulas, que puede
ser a través de pelletizacion? o granulacién®. Es asi como la mayor parte de los
sistemas entéricos de liberacion cldnica descritos hasta el momento son capsulas
(o comprimidos) recubiertos fundamentalmente con Eudagrit S o L, acetoftalato de
celulosa o son microesferas elaboradas con estos polimeros o a partir de mezclas
con ofras variedades poliméricas. Existen entonces varias formulaciones
comercializadas para el tratamiento de la enfermedad inflamatoria intestinal que
liberan acido 5-aminosalicilico (5-ASA) a nivel colonico. Tanto el 5-ASA como
algunos corticoides utilizados para el mismo fin, asi como péptidos y proteinas,
han sido y son objeto de un gran numero de investigaciones relacionadas con
estos sistemas®. Como se puede apreciar claramente, estas caracteristicas
expuestas coinciden a la perfeccion con las caracteristicas de las formulaciones de

multiparticulados mencionadas por la solicitud colombiana en cuestion,

?Vila Jato. J.L. Tecnologia farmacéutica. Volumen II. Paginas 115 a 116.
* Vila Jato. J.L. Tecnologia farmacéutica. Volumen II. Paginas 109 a 121.
* Vila Jato. J.L. Tecnologia farmacéutica. Volumen I1. Paginas 412 a 414.



especificamente porque se menciona la formulacion de estos multiparticulados con
los polimeros adecuados para la formacion de un sistema multiparticulado entérico
que luego se puede incluir en una capsula y que es util precisamente en el

tratamiento del sindrome del intestino irritable.

En otras palabras, la solicitud colombiana en tramite no puede argumentar nivel
inventivo alguno, al incluir un principio activo en formulaciones farmacéuticos
cuyas técnicas de obtencidén estan claramente descritas con anterioridad, y en
donde la inclusién de cualquier clase de principio activo, se reduce a la aplicacion
de los respectivos ensayos de preformulacién y formulacién para poder obtener un
medicamento con las caracteristicas de eficacia, eficiencia, estabilidad y seguridad
necesarias y previamente establecidas por el formulador.

Lo anteriormente expuesto y la versatilidad del uso de dichas formulaciones
farmacéuticas, puede constatarse también en documentos en donde se incluyen
diversos tipos de principios activos para el tratamiento de diversos tipos de
trastornos:

< Patente americana US4432966 publicada en 1984-02-21 vy titulada
‘Compressed tablets for disintegration in the colon comprising an active
ingredient containing nucleus coated with a first layer containing
microcrystalline cellulose which is coated with an enteric organic polymer
coating.”

% Patente Americana US4775536 publicada en 1988-10-04 y titulada “Enteric

coated tablet and process for making.”

Patente Americana US4857337 publicada en 1989-08-15 vy titulada “Enteric

coated aspirin tablets.”

-Patente americana US5202159 publicada en 1993-04-13 vy titulada

“Preparation method of microdispersed tablet formulation of spray-dried sodium

(/
°
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diclofenac enteric-coated microcapsules.”

% La publicacion internacional WO03099203A2 publicada en 2003-12-04 y
titulada “ENTERIC COATED CAFFEINE TABLET.”

% La patente europea EP1346723A1 publicada en 2003-09-24 vy titulada
“Multiparticulate enteric coated and multiparticulate enteric coated prolonged
release formulations containing NADH.”



Para finalizar podemos también exponer la falta de nivel inventivo en la obtencién
de los compuestos que se reivindican en la solicitud colombiana en tramite. En el
respectivo capitulo descriptivo, la correspondiente solicitud colombiana muestra la

siguiente secuencia de pasos que puede dar origen a los compuestos de formula |,

veamos:
o
"
Benzyl Bromids
X,COy, DMF
OH
R
P
N
" HO
"o |
LiAIH, H, PIC
F EtOH

Como cualquier persona medianamente versada en la materia de sintesis quimica
debe reconocer, el paso resaltado y que da origen a la inclusiéon del anillo
sustituido en la posicion posicion 4 o p (para) respecto al carbonilo, siendo dicha
sustitucion la que diferencia estos compuestos de formula 1 de otros ya
reconocidos en el estado de la técnica tales como la O-desmetilvenlafaxina®,
resulta ser una clasica reaccién del tipo Adicion Aldélica en donde interviene el
LDA (Diisopropilamida de Litio) como base fuerte para permitir dicha adicion via

enolato®:

* Publicacién internacional WO 00/32555 publicada el 08 de Junio de 2000 y patente americana US
2003/018083 publicada el 23 de enero de 2003.
® http://es.wikipedia.org/wiki/Reacci%C3%B3n_ald%C3%B3lica
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En conclusiéon, la solicitud colombiana en tramite carece de los requisitos
fundamentales para otorgarsele el privilegio de patente de invencién, en primer
lugar porque carece de nivel inventivo al reivindicar la inclusién de un principio
activo carente de nivel inventivo per se, en formulaciones farmacéuticas
reconocidas y descritas con anterioridad en el estado de la técnica y porque
ademas incurre en una improcedencia de patentabilidad directa al reivindicar un

método terapéutico.

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



Iv.

FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo 1, articulos 14, 18 y 20 de (Requisitos de
Patentabilidad).

V.

PRUEBAS

Ruego que se tengan como tales, sin perjuicio de aquellas que el Despacho

considere oficiosamente, las siguientes:

e
0’0

2
*%*

0
L X4

R/
L4

VL.

Portadas y capitulos reivindicatorios de los siguientes documentos: Patente
americana US4432966 publicada en 1984-02-21 y titulada “Compressed
tablets for disintegration in the colon comprising an active ingredient containing
nucleus coated with a first layer containing microcrystaliine cellulose which is
coated with an enteric organic polymer coating.”; Patente Americana
US4775536 publicada en 1988-10-04 y titulada “Enteric coated tablet and
process for making.”; Patente Americana US4857337 publicada en 1989-08-15
y titulada “Enteric coated aspirin tablets.”; Patente americana US5202159
publicada en 1993-04-13 y titulada “Preparation method of microdispersed
tablet formulation of spray-dried sodium diclofenac enteric-coated
microcapsules.”; La publicacion internacional WO03099203A2 publicada en
2003-12-04 y titulada “ENTERIC COATED CAFFEINE TABLET.” y La patente
europea EP1346723A1 publicada en 2003-09-24 y titulada “Muitiparticulate
enteric coated and multiparticulate enteric coated prolonged release
formulations containing NADH.”

Vila Jato. J.L. Tecnologia farmacéutica. Volumen Il. Paginas 145 a 155, 115 a
116,412 2414y 109 a 121.

Publicacién internacional WO 00/32555 publicada el 08 de Junio de 2000 y
Patente americana US 2003/018083 publicada el 23 de enero de 2003.

Copia de la pagina de Internet
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Para efectos del tramite correspondiente, me permito anexar al presente escrito

los siguientes anexos
1. Certificado de existencia y representacion legal de Tecnoquimicas S.A.
2. Poder para actuar.

3. El mencionado en el acapite de pruebas.

Sefior Superintendente

JOSE LUIS REYES VILLAMIZAR
C.C. 79'152.473 de Usaquén
T.P.A. 44.655 del C.S.J.
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(571 ABSTRACT

Coated compressed tablets for oral administration are
disclosed which substantially desintegrate specifically
at the level of the colon. The tablets comprise a com-
pressed center piece containing an active agent which
center piece is coated by a first coating layer which is
comprised of a mixture of a pharmaceutically accept-
able film-forming organic polymer material which is
non-deteriorated by a neutral or alkaline aqueous me-
dium and microcrystalline cellulose and a second coat-
ing layer which is comprised of a pharmaceutically
acceptable enteric organic polymer coating material.

7 Claims, No Drawings
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-continued

OBSERVATIONS
FIRST COMPRESSED TABLET

Condition and location Condition and location

SECOND COMPRESSED TABLET

. Compressed tablets of Example 6
CAECUM EATEN AWAY

DUR INTACT SMALL INTESTINE
CHA DISINTEGRATED INTACT SMALL INTESTINE
DEL DISINTEGRATED INTACT SMALL INTESTINE
AIR DISINTEGRATED DISINTEGRATED
DER EMPTIED RIGHT INTACT SMALL INTESTINE

CORNER OF THE COLON
HUR DISINTEGRATED DISINTEGRATED
BEN EMPTIED RIGHT INTACT SMALL INTESTINE -

CORNER

—..Compressed tablets of Example 7 _
MER DISINTEGRATED EATEN AWAY SMALL
INTESTINE

FRA DISINTEGRATED DISINTEGRATED -
BER DISINTEGRATED INTACT SMALL INTESTINE
REM DISINTEGRATED INTACT STOMACH
GON DISINTEGRATED INTACT RIGHT CORNER
JOE DISINTEGRATED INTACT STOMACH
NEP EMPTIED RIGHT INTACT CAECUM

CORNER OF THE COLON
LEG DISINTEGRATED DISINTEGRATED
GAU DISINTEGRATED DISINTEGRATED

What is claimed is: :
1. A compressed tablet for oral administration and

(a) a microcrystalline cellulose-free compressed cen-
ter piece containing an active agent;

(b) a first coating layer amounting to between about
0.5% and about 10% by weight of that of the cen-
ter, coating the compressed center piece and con-
sisting essentially of a mixture of a pharmaceuti-
cally acceptable lower alkyl ether of a cellulose
film-forming organic polymer material which is
not deteriorated by a neutral or alkaline aqueous
medium, and from about 30% to about 80% by
weight of the first coating layer of microcrystalline
cellulose; and

(c) a second coating layer amounting to between
about 2% to about 10% by weight of the center,
coating the first coating layer and consisting essen-
tially of a microcrystalline cellulose-free pharma-
ceutically acceptable enteric organic polymer coat-
ing material selected from the group consisting of
cellulose acetylphthalate, hydroxypropylmethyl-
cellulose phthalate, benzophenyl salicylate, cellu-
lose acetosuccinate, copolymers of styrene and of
maleic acid, formylated gelatin, salol, keratin, stea-
ric acid, myristic acid, gluten, acrylic and meth-
acrylic resins, and copolymers of maleic acid and
phthalic acid derivatives; each of said coating lay-
ers containing a plasticizer selected from the group

" » disintegration in the colon which consists essentially of: 30

65

consisting of diethylphthalate, dibutylphthalate,
propylene glycol, caster oil and mixtures thereof.
2. A method of orally administering a pharmacologi-
cally active ingredient or a diagnostic agent for release
in the colon, comprising the steps of orally administer-
ing a compressed tablet containing a pharmacologically
active ingredient or a diagnostic agent to a subject hav-
ing a colon needing treatment whereby said agent is not
substantially released in the stomach or the small intes-
tine and is practically entirely released in the colon, and
wherein said compressed tablet is a tablet of claim 1.
3. The method of claim 2 wherein the active or diag-

"nostic agent is barium sulphate.

4. The compressed tablet as defined in claim 1,
wherein the film-forming material in the first coating
layer is ethyl cellulose.

5. The compressed tablet as defined in claim 1,
wherein the enteric coating material is cellulose ace-
tylphthalate.

6. The compressed tablet as defined in claim 1
wherein the film-forming material of the first coating
layer is ethyl cellulose, the enteric coating material is
cellulose acetylphthalate and the plasticizer is selected
from the group consisting of diethyl phthalate, dibutyl
phthalate, propylene glycol, and mixtures thereof.

7. The method of claim 2 wherein the film-forming
material in the first coating layer is ethyl cellulose, the
enteric coating material is cellulose acetylphthalate and
the plasticizer is selected from the group consisting of
diethyl phthalate, dibutyl phthalate, propylene glycol

and mixtures thereof.
* % % LI
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[57 ABSTRACT

An enteric coated tablet and process is described in
which a core tablet of a pharmaceutically active ingre-
dient is provided with an enteric coating layer of a film
forming enteric polymer and an overcoat layer of non-
enteric film forming polymer; optionally, the tablet may

“also be provided with the non-enteric undercoat layer

of a film forming polymer.

16 Claims, No Drawings
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7
tested for three and six days at 60° C./60% RH in an
open petri dish and for six days at 60° C. in a glass jar
with screw cap. In addition, the effect of the stress
conditions on the dissolution time at pH 6.8 (intestinal
phase) is so slight to conclude that these enteric coated
tablets are uneffected by stress storage conditions.

5

8
R R
CHy— b CHgm
=0 =0
OH  OR

GASTRIC TEST INTESTINAL TEST

(10% released (80% released*
PRODUCT in 2 hours) in 45 minutes) RESULT
1. Commercial Prod. A 1-9% 32-86% fails
325 mg. Tabs
(325 mg. Aspirin)
2. Commercial Prod. B 0-40% 63-82% fails
650 mg. Tabs
(650 mg. Aspirin)
3. Commercial Prod. C 1% 26-60%** fails
(500 mg. Aspirin)
4. Commercial Prod. D 1% 5% fails
(648 mg. Aspirin)
5. Commercial Prod. E 7-8% 42% fails
(500 mg. Aspirin)
6. Commercial Prod. F 8% 40% fails
(325 mg. Aspirin)
7. Commercial Prod. G 0% 6% fails
(500 mg. aspirin)
8. tablets of Example 2, 1% 85* pass
9. tablets of Example 2, 1% §5%« pass
60° C./60% RH (open petri dish) 1% 850 pass
10. tablets of Example 2, 1% g5ee pass
6 days at 60° C./60%
RH (open petri dish
11. tablets of Example 2, 1% 85 pass
6 days at 60° C. (Glass jar with screw
cap - dry heat)
*USP has revised time period in the i inal test to a i of 90 mi ; with not less than 85% aspirin released.

“**these tablets are tested for 45 to 90 minutes.

What is claimed is:

1. An enteric coated tablet comprising a tablet core
containing aspirin as an active ingredient, an enteric
coat layer encompassing said tablet core, and an over-
coat layer encompassing said enteric coat layer, said
enteric coat layer comprising a water soluble or water
dispersible enteric film forming polymer and said over-
coat layer comprising a non-enteric water soluble or
water dispersible film forming polymer, said tablet also
being provided with an undercoat layer disposed be-
neath said enteric coat layer, said undercoat layer also
comprising a non-enteric water soluble or water dis-
persible film forming polymer.

2. An enteric coated tablet according to claim 1
wherein said tablet can withstand agitation in a basket at
100 rpm in artificial gastric juice having a pH of 1.2 at
a temperature of 37° C. releasing less than 10% aspirin
in two hours while dissolving not less than 85% aspirin
in 90 minutes in artificial intestinal fluid having a pH of
6.8 at a temperature of 37° C.

3. An enteric coated tablet according to claim 2
wherein said the water soluble or water dispersible film
forming enteric polymer is an acrylic resin.

4. An enteric coated tablet according to claim 3
wherein said water soluble or water dispersible film
forming enteric polymer is a copolymer that is anionic
in character and based on polymethylacrylic acid and
acrylic acid esters.

5. An enteric coated tablet according to claim 4
wherein said film forming enteric polymer is of the
formula
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wherein n is a whole number,
R is H or CHj3, and R is CH3 or CHHs—, the ratio
of free carboxyl groups to ester groups being about
1:1 and the mean molecular weight of said polymer
being about 250,000.

6. An enteric coated tablet according to claim 3
wherein the said water soluble or water dispersible
non-enteric polymers of said overcoat layer and said
undercoat layer are the same or different and is one of
the following polymers:

hydroxypropylmethylcellulose,  polyvinylpyrroli-

done, hydroxypropylcellulose, polyethyleneg-
lycol, methylcellulose, or pseudoethylcellulose.

7. An enteric coated tablet according to claim 4
wherein the said water soluble or water dispersible
non-enteric polymers of said overcoat layer and said
undercoat layer are the same or different and is one of
the following polymers:

hydroxypropylmethylcellulose,  polyvinylpyrroli-

done, hydroxypropylcellulose, polyethyleneg-
lycol, methylcellulose, or pseudoethylcellulose.

8. An enteric coated tablet according to claim §
wherein the said water soluble or water dispersible,
non-enteric polymers of said overcoat layer and said
undercoat layer are the same or different is one of the
following polymers:

hydroxypropylmethylcellulose,  polyvinylpyrroli-

done, hydroxypropylcellulose, polyethyleneg-
lycol, methylcellulose, or pseudoethylcellulose.

9. An enteric coated tablet according to claims 1, 2, 3,
4, 5, 6, 7 or 8 wherein said

5
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(a) said undercoat layer, when present comprises
from about 0% to about 3% by weight based on the
total weight of said enteric coated tablet,

(b) said enteric coat layer comprises from about 4%
to about 6% by weight based on the total weight of
said enteric coated tablets, and

(c) said overcoat layer comprises from about 1% to
about 3% by weight based on the total weight of
said enteric coated tablet.

10. A process for preparing an enteric coated tablet
which comprises applying to a tablet core containing
aspirin as an active ingredient an undercoat layer com-
prising a non-enteric water soluble or water dispersible
film forming polymer to form an under-coated aspirin
containing tablet core, applying to said under-coated
tablet core an intermediate enteric coat layer encom-
passing said under-coated tablet core and then applying
an overcoat layer encompassing said enteric coat layer,
said enteric coat layer comprising a water soluble or
water dispersible film forming enteric polymer and said
overcoat layer comprising a non-enteric water soluble
on water dispersible film forming polymer.

11. A process according to claim 10 wherein said
resulting tablet can withstand agitation in a basket at
100 rpm in artificial gastric juice having a pH of 1.2 at
a temperature of 37° C. releasing less than 10% aspirin
in two hours while dissolving not less than 85% aspirin
in 90 minutes in artificial intestinal fluid having a pH of
6.8 at a temperature of 37° C.

12. A process according to claim 11 wherein said
water soluble or water dispersible film forming enteric
polymer is an acrylic resin.

13. A process according to claim 12 wherein said
water soluble or water dispersible film forming enteric
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10
polymer is a copolymer that is anionic in character and
based on polymethylacrylic acid and acrylic acid esters.
14. A process according to claim 13 wherein said film
forming enteric polymer is of the formula

R R

CH;=—-C~—CH;~C
c=0
OH

c=0
OR,

n

wherein n is a whole number,

R is H or CH3 and R is CHj or C;H3, the ratio of free
carboxyl groups to ester groups being about 1:1
and the mean molecular weight of said polymer
being about 250,000.

15. A process according to claim 14 wherein the said
water soluble or water dispersible non-enteric polymer
of said overcoat layer and said undercoat layer are the
same or different and is one of the following polymers:
hydroxypropylmethylcellulose, polyvinylpyrrolidone,
hydroxypropylcellulose, polyethyleneglycol, methyl-
cellulose, or pseudoethylcellulose.

16. A process according to claims 10, 11, 12, 13, 14, or
15 wherein

(a) said undercoat layer when deposited comprises
from about 2% to about 3% by weight based on the
total weight of said enteric coated tablet,

(b) said enteric coat layer comprises from about 4%
to about 6% by weight based on the total weight of
said enteric coated tablets, and )

(c) said overcoat layer comprises from about 2% to
about 3% by weight based on the total weight of

said enteric coated tablet.
3 * &* * *
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[57) ABSTRACT

Enteric coated aspirin tablets rendered shock-insensi-
tive by the provision of a protective coat of hydroxy-
proply methylcellulose of at least about 1.5% by weight
based on the weight of the tablet core.

3 Claims, No Drawings
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The above test data show that a hydroxypropyl meth-
ylcellulose content in the protective -coating of about
1.5% is required to prevent rupturing or failure and
premature release of aspirin from the enteric coated
tablets. The Example 3 data show that a hydroxypropyl
methycellulose protective coating of about 5% pro-

vides adequate enteric dissolution results. Hence a per-

centage of hydroxypropyl methyicellulose higher than
5% would not appear to serve any useful purpose.

Although Methocel E-5 and Methocel E-15 grades of 10

hydroxypropyl methylcellulose were employed in Ex-
ample 1, other grades of hydroxypropyl methylcellu-
lose can be used such as U.S.P. Hydroxypropyl Methyl-
cellulose 2910; U.S.P. Hydroxypropyl Methylcellulose
2208; and Hydroxypropyl Methylcellulose 2906. Poly-
ethylene glycol is the preferred plasticiser and is used in
an amount of about 12% to 25% by weight of the total
coating solids. :

The undercoat or film coat is also preferably hy-
droxypropylmethyl cellulose and the plasticiser is pref-
erably polyethylene glycol in an amount of about 15%
to 25% weight by weight of plasticiser based on the
hydroxypropylmethyl cellulose as taught in the John et
al U.S. Pat. No. 4,302,440.

We claim:

1. An enteric coated aspirin tablet/caplet comprising

—
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(i) a tablet core consisting essentially of about
300-500 milligrams of aspirin as the principal ac-
tive ingredient admixed with pharmaceutically
acceptable excipients,

(ii) a film coat comprising up to about 0.5% based on
the weight of the core of a cellulose polymer se-
lected from the group consisting of hydroxypropyl
methylcellulose, hydroxypropyl cellulose and mix-
tures thereof,

(iii) an enteric coat consisting essentially of polyvinyl-
acetate phthalate in an amount of about 7% to
about 12% by weight based on the weight of the
core,

(iv) a protective coat consisting essentially of about
1.5% to about 5% by weight based on the weight
of the core of hydroxypropyl methylcellulose, each
of the film coat, the enteric coat and the protective
coat having been applied from an aqueous solution
or suspension of a film or enteric coating material.

2. The enteric coated aspirin tablet/caplet of claim 1
wherein the protective coat consists essentially of about
2.5% by weight based on the weight of the core.

3. The enteric coated aspirin tablet/caplet of claim 1
wherein the protective coat contains about 12% to 25%
by weight polyethylene glycol as a plasticiser.

$ k ® x %
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57 , ABSTRACT

A preparation method of sodium diclofenac enteric-
coated microcapsules by spray drying technique com-
prising the steps of

(2) dissolving sodium diclofenac in an appropriate
amount of distilled water;

(b) adding an effective amount of excipients to the
above solution to form a suspension;

(c) adding methacrylic acid-ethyl acrylate copoly-
mers (Eudragit I 30D) and polyethylenegliycol
6000 (PEG 6000) as the enteric-coating material to
form a slurry;

(d) atomizing the slurry to form spray-dried powder;

(e) mixing the spray-dried powder with a mixture of
microcrystalline cellulose (neocel) and pregelati-
nized starch (flo-starch); and

(f) compressing the powder mixture into a microdis-
persed enteric tablet.

The spray drying technique could be easily performed
to prepare the enteric-coated microcapsules with aque-
ous latex polymer dispersion such as Eudragit L 30D as
an enteric-coating polymer.

4 Claims, 5 Drawing Sheets
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the spray drying formulations. This indicates that the
more the Eudragit L 30D used, the slower the release
rate of the tablet in simulated gastric acid, in other
words, the enteric-coating action depends on the
amount of Eudragit L 30D used in spray drying formu-
lation. The influence of the weight ratio of neocel to
flo-starch (N:F=0:1, 1:1, 1:0) on the release rate of
sodium diclofenac enteric tablets in pH changed me-
dium is shown in FIG. 4. When the weight ratio of N:F
in the tablet was 0:1, the amount of sodium diclofenac
releasing from the tablets was less than 10% in 0.IN
HC! solution two hours later, and only 15-40% of re-
lease amount could be obtained although medium pH
changed to pH 6.8 for one hour. Perhaps the tablet did
not disintegrate and therefore resulted in a lower re-
lease. For the same reason, the release amount of so-
dium diclofenac from the tablets prepared with the 1:0
ratio of N:F also exhibited only 20-60% of release
amount in pH 6.8 phosphate medium. The weight ratio
of N:F was 1:1, however, the release amount of drug in
the pH 6.8 phosphate solution was larger than 80%
except for formulation V. The rapid disintegration of
the tablets after the shift of pH might be responsible for
this higher dissolution rate. Being independent of such
weight ratio, the release amount of sodium diclofenac
from the tablets in pH 6.8 phosphate solution still de-
pended on the amount of Eudragit L 30D used.

The desired release amount of sodium diclofenac
enteric tablets must conform to USP XXI specification:
no individual value should exceed 10% when dissolved
in acid phase after 2 hours of operation, and in each unit
not less than 75% should be released in buffer solution
after continuous operation on the apparatus for 45 min-
utes. Thus the dissolved amount of sodium diclofenac
enteric tablet determined by mixing the spray-dried
products with the different weight ratio of neocel to
flo-starch is summarized in FIG. 5. Apparently that the
sodium diclofenac tablet made from the mixture of
spray-dried products with neocel or flo-starch did not
meet the USP XXI criteria. The releasing amount of
sodium diclofenac was less than 75% in buffer phase
after 45 min, but 2 hrs later this amount became less than
10% in acid phase. In the tablet prepared with the

[
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spray-dried products and mixture of neocel and flo-

starch (N:F=1:1), the dissolved sodium diclofenac
made from formulation I or II was more than 75% in
buffer solution, but their initial dissolved amount ex-
ceeded 10%, thus failing to conform to the USP crite-
ria. In the mean time, the releasing amount of sodivm
diclofenac tablet made from formulation V also did not
meet the requirements of USP XXI since the dissolved
level was less than 75%, although the release amount
was less than 10% in acidic phase. On the other hand,
the tablets prepared by formulations HI and IV were
found to meet the USP XXI criteria well in both acid
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phase and buffer phase. The released amount was not
only less than 10% in acid phase but also more than
75% in buffer phase.

This investigation demonstrates that the spray drying
technique could be easily performed to prepare the
enteric-coated microcapsules with aqueous latex poly-
mer dispersion such as Eudragit L 30D as an enteric-
coating polymer. The feasibility for preparing sodium
diclofenac enteric tsblets by mixing the spray-dried
enteric-coated microcapsules with 1:1 mixture of neocel
to flo-starch is successfully achieved. All the spray-
dried powder and the tablets made from such powder
with the mixture of neocel to flo-starch show some
resistance to the simulated gastric acid and then release
the drug more rapidly in pH 6.8 buffer solution. The
weight ratio of neocel to flo-starch plays an important
role in adjusting the amount of sodium diclofenac re-
Jeasing from enteric tablet to meet the criteria of enter-
ic-coated articles as specified in USP XXI

The invention has been described in detail including
the preferred embodiments thereof. However, it will be
appreciated that those skilled in the art, upon consider-
ation of this disclosure, may made modifications and
improvements within the spirit and scope of this inven-
tion.

We claim:

1. A preparation method of microdispersed tablet

-formulation with sodium diclofenac enteric-coated mi-

crocapsules by spray drying technique comprising the
steps of

(a) dissolving sodium diclofenac in an appropriate
amount of distilled water;

(b) adding an effective amount of excipients to the
above solution to form a suspension;

(c) adding methacrylic acid-ethyl acrylate copoly-
mers and polyethyleneglycol 6000 as the enteric-
coating material to form a slurry;

(d) atomizing the slurry to form spray-dried powder;

(¢) mixing the spray-dried powder with a mixture of
microcrystalline cellulose and- pregelatinized
starch; and

(f) compressing the powder mixture into a microdis-
persed enteric tablet.

2. The preparation as set forth in claim 1, wherein
atomizing is operated at inlet temperature of about 160°
C. an outlet temperature of 80° C., and the speed of the
drying air being 0.40 m/min and the atomizing air being
1.0 kgf/cm.

3. The preparation as set forth in claim 1, wherein the
mixture of microcrystalline cellulose to pregelatinized
starch is 1:1.

4. The preparation as set forth in claim 1, wherein the
methacrylic acid-ethyl acrylate copolymers is an aqua
emulsion.

$ & & % =®
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CLAIMS
What is claimed is:
1. A method of orally administering caffeine while avoiding
5 complications in the upper gastrointestinal tract, said method comprising orally

10

15

20

25

30

ingesting a solid-dose pharmaceutical composition comprising:

() a central core portion including at least one active ingredient,
wherein said at least one active ingredient comprises caffeine; and

(b) an enteric coating covering said core to ensure that the caffeine
is not released into the patient’s stomach, but instead is released into the patient’s

intestine.

2. The method of claim 1 wherein said enteric coating comprises an
aqueous dispersion of anionic copolymer based on methacrylic acid and ethyl

acrylate.

3. The method of claim 2 wherein said enteric coating comprises
Fudragit® 1100-55.

4. The method of claim 1 wherein said caffeine is separated from said

enteric coating by a subcoat layer.

5. The method of claim 4 wherein said subcoat layer comprises a

mixture of one or more types of hydroxypropyl methylcellulose.

6. The method of claim 1 wherein said enteric coating further protects
a binding agent and a lubricant to ensure that said binding agent and said lubricant
are not released into the patient’s stomach, but instead are released into the

patient’s intestine.
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7. The method of claim 1 wherein said dose of caffeine comprises

between 50mg and 300mg of caffeine.

8. The method of claim 1 wherein said central core comprises a

caffeine-containing tablet.

9. The method of claim 1 wherein said central core comprises granules

of caffeine.

10.  The method of claim 1 wherein said central core comprises a micro-

pellet of caffeine.

11. A solid-dose pharmaceutical composition, comprising:
(a) a core portion including at least one active ingredient, wherein
said at least one active ingredient comprises caffeine; and

(b) an enteric coating covering said core.

12. A composition according to claim 11 wherein said enteric coating
comprises an aqueous dispersion of anionic copolymer based on methacrylic acid

and ethyl acrylate.

13. A composition according to claim 12 wherein said enteric coating
comprises Eudragit® 1.100-55.

14. A composition according to claim 11 wherein said coating layer is
present in said caffeine delivery system in an amount from about 5% to about 15%

by weight.

15. A composition according to claim 11 wherein said core further

compriées a binding agent and a lubricant.
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16. A composition according to claim 11 wherein said at least one

active ingredient consists essentially of caffeine.

17. A composition according to claim 11 wherein said at least one
active ingredient comprises caffeine and at least one member selected from the

group consisting of analgesics, anticonstipatories, antacids, and anti-secretories.

18. A composition according to claim 11, and further including a

subcoat layer between said core and said coating.

19. A composition according to claim 18 wherein said subcoat is

present in said caffeine delivery system in an amount of about 2% by weight.

20. A composition according to claim 11 wherein said central core

comprises a caffeine-containing tablet.

21. A composition according to claim 11 wherein said central core

comprises granules of caffeine.

22. A composition according to claim 11 wherein said central core

comprises a micro-pellet of caffeine.

23. A pharmaceutical composition comprising:
(a) a core comprising 40-70% caffeine, 30-60% microcrystalline
cellulose, and 0-2% magnesium stearate; and

(b) an enteric coating comprising a methacrylic copolymer.

24.  The composition of claim 23 wherein said core comprises about

" 57% caffeine, about 43% microcrystalline cellulose, and about 0.2% magnesium

stearate.

vL
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25.  The composition of claim 23 wherein said composition further

includes a subcoat layer between said core and said enteric coating.

26.  The composition of claim 23 wherein said coating is present in said

5 tablet in an amount from between about 5% to about 15% by weight.

27.  The composition of claim 23 wherein said methacrylic copolymer
comprises an aqueous dispersion of anionic copolymer based on methacrylic acid

and ethyl acrylate.
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B-NADH mg content per capsule: | 5 10
After 2 hours in HCI 0,1 N 3%
After 1 hour in pH 6,8 95%

Example n° 8.5 - Enteric Coated formulation

[0082] 1 Kg of spheroids obtained as described in example 8 was put in a Glatt fluid bed, Uniglatt model, and coated
with the following suspension:

Pregelatinised acetylated starch 600 g
Water 3400¢g
Tot. 40009

Example n° 8.6 - Enteric coated formulation

[0083] 1 Kg of spheroids obtained as described in example 8 was put in a Glatt fluid bed, Uniglatt model, and coated
with the following suspension:

Pregelatinised acetylated starch 5004
Tale 25¢g
Shellac 254
Ammonium carbonate 2549
Glycerol 5049
Water 5580 g
Tot. 618259

[0084] The spheroids of examples 8.5 and 8.6 were tested to verify enteric coating and enteric dissolution, thus
obtaining results in compliance with the preceding examples.

Claims

1. Formulations for the oral administration of NADH in multiparticulate enteric coated form.

2. Formulations according to claim 1 in prolonged release form.

3. Formulations according to claim 1 dosed either into gelatine capsules or sachets or dispensers.

4. Formulations according to the preceding claims, containing NADH or NADPH or salts or physiologically acceptable
derivatives of the same.

5. Formulations according to claim 1 obtained by layering NADH on inert cores, eventually with binder excipients like
polyvinylpyrrolidone or polyethyleneglycol or derivatives, stabilizers like tocopherol and/or ascorbic palminate, and
other excipients derived from the established pharmaceutical techniques.

6. Formulations according to claim 1 in which the cores containing NADH are prepared by extrusion and / or sphe-
ronization processes, utilizing binders like polyvinylpyrrolidone or polyethyleneglycol or derivatives, plasticizers
like microcrystalline cellulose or starch or derivatives, and other excipients derived from the established pharma-
ceutical techniques.

7.

Formulations according to claims 5 and 6 coated with enteric coating agents like hydroxypropylmethylcellu-
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losephtalate, celluloseacetatephtalate, hydroxypropylmethylcellulosesuccinate; polymers of acrylic and metacrylic
acid, other derivatives from the pregelatinised acetylated starch cellulose, shellac, polyvinylpyrrolidone, eventually
added with plasticizer agents and/or colorants and every mixture in various proportion of the same.

Formulations according to claims 5 and 6 coated with substances suitable to modify the release of NADH, like
polymers of the acrylic or metacrylic acid, ethylcellulose or other derivatives of the cellulose, shellac, paraffin, fat
acids or mixtures in various proportions of such components eventually added with plasticizer agents and/or col-

orants subsequently coated to guarantee the enteric coating.

Formulations containing NADH according to what described in the examples.

13
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DERIVATIVES OF (+)-VENLAFAXINE AND
METHODS OF PREPARING AND USING THE SAME

1. FIELD OF INVENTION
The invention relates to optically pure derivatives of (+)-venlafaxine,
methods of their synthesis, compositions comprising them, and methods of their use.

2. BACKGROUND OF THE INVENTION

A number of nontricyclic antidepressants have recently been developed that
diminish the cardiovascular and anticholinergic liability characteristic of tricyclic
antidepressants. Some of these compounds are used as anti-obesity agents and have shown
promise in the treatment of cerebral function disorders such as Parkinson’s disease and
senile dementia. See, e.g., WO 94/00047 and WO 94/00114. The nontricyclic compound
venlafaxine, chemically named (+)-1-[2-(dimethylamino)-1 -(4-methoxyphenyl)ethyl]-
cyclohexanol, is an antidepressant which has been studied extensively and which is
described in, for example, U.S. Patent No. 4,761,501 and Pento, J.T. Drugs of the Future
13(9):839-840 (1988). Its hydrochloride salt is currently commercially available in the
United States under the trade name Effexor®. Effexor®, which is a racemic mixture of the
(+) and (-) enantiomers of venlafaxine, is indicated for the treatment of depression.

Although venlafaxine contains an asymmetric carbon atom and is sold as a
racemate, it has been reported that its (-) enantiomer is a more potent inhibitor of
norepinephrine synaptosomal uptake while its (+) enantiomer is more selective in inhibiting
serotonin uptake. Howell, S.R. et al. Xenobiotica 24(4):315-327 (1994). Furthermore,
studies have shown that the ratio of the two isomers’ metabolism varies not only among
species, but between subjects as well. Klamerus, K.J. et al. J. Clin. Pharmacol. 32:716-724
(1992). In humans, venlafaxine is transformed by a saturable metabolic pathway into two
minor metabolites, N-desmethylvenlafaxine and N,O-didesmethylvenlafaxine, and one
major metabolite, O-desmethylvenlafaxine, as shown in Scheme I(a):
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Scheme I(a)

Klamerus, K.J. et al. J. Clin. Pharmacol. 32:716-724 (1992). All of these metabolites are
racemic. In vitro studies suggest that O-desmethylvenlafaxine is a more potent inhibitor of
norepinephrine and dopamine uptake than the parent compound racemic venlafaxine.

Muth, E.A. et al. Drug Develop. Res. 23:191-199 (1991). O-desmethylvenlafaxine has also
been reported to have a half-life (t}2) of about 10 hours, which is approximately 2.5 times as
long as that of venlafaxine. Klamerus, K.J. et al. J. Clin. Pharmacol. 32:716-724 (1992).
Studies directed at understanding the activity of O-desmethylvenlafaxine as compared to its
parent have been hampered, however, by the metabolic difference between laboratory
animals and man in their exposure to venlafaxine. Howell, S.R. et al. Xenobiotica
24(4):315-327 (1994).

Despite the benefits of racemic venlafaxine, it has adverse effects including,
but not limited to, sustained hypertension, headache, asthenia, sweating, nausea,
constipation, somnolence, dry mouth, dizziness, insomnia, nervousness, anxiety, blurred or
blurry vision, and abnormal ejaculation/orgasm or impotence in males. Physicians’ Desk
Reference pp. 3293-3302 (53" ed., 1999); see also Sinclair, J. et al. Rev. Contemp.
Pharmacother. 9:333-344 (1998). These adverse effects can significantly limit the dose
level, frequency, and duration of drug therapy. It would thus be desirable to find a
compound with the advantages of venlafaxine while avoiding its disadvantages.

-2-
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3. SUMMARY OF THE INVENTION

This invention relates to novel pharmaceutical compositions comprising

optically pure derivatives of (+)-venlafaxine such as (+)-O-desmethylvenlafaxine. The
invention also relates to methods of preparing optically pure derivatives of (+)-venlafaxine
with high purity and in high yield, and to methods of treating and preventing diseases and
disorders which comprise the administration of one or more optically pure derivatives of
(+)-venlafaxine to a human in need of such treatment or prevention.

Methods and compositions of the invention can be used to treat or prevent
depression and affective disorders such as, but not limited to, attention deficit disorder and
attention deficit disorder with hyperactivity. Methods and compositions of the invention are
also useful in treating obesity and weight gain in a human. The invention also encompasses
the treatment of cerebral function disorders including, but not limited to, senile dementia,
Parkinson's disease, epilepsy, Alzheimer's disease, amnesia/amnestic syndrome, autism and
schizophrenia; disorders ameliorated by inhibition of neuronal monamine reuptake; and
pain, particularly chronic pain. The invention further encompasses the treatment or
prevention of obsessive-compulsive disorder, substance abuse, pre-menstrual syndrome,
anxiety, eating disorders and migraines. The invention finally encompasses the treatment or
prevention of incontinence in humans.

The compounds and compositions of the invention possess potent activity for
treating or preventing the above-described disorders while reducing or avoiding adverse
effects including, but not limited to, sustained hypertension, headache, asthenia, sweating,
nausea, constipation, somnolence, dry mouth, dizziness, insomnia, nervousness, anxiety,
blurred or blurry vision, and abnormal ejaculation/orgasm or impotence in males. In
particular, adverse effects associated with the administration of racemic venlafaxine are
reduced or avoided by the use of optically pure derivatives of (+)-venlafaxine.
Compositions of the invention can also exhibit long half lives as compared to racemic
venlafaxine. ‘

Although a variety of pharmaceutical salts, solvates, clatherates and/or
hydrates (including anhydrous forms) of the active ingredients disclosed herein are suitable
for use in the methods and compositions of the invention, the optically pure derivatives of

(+)-venlafaxine are typically prepared as hydrochloride salts, and preferably as the
monohydrates.

3.1. DEFINITIONS
As used herein, the terms “venlafaxine” and *(£)-venlafaxine” mean the
racemic compound (+)-1-[2-(dimethylamino)-1-(4-methoxyphenyl)ethyl]cyclohexanol.
As used herein, the terms “venlafaxine derivative” and “derivative of

venlafaxine” encompass, but are not limited to, human metabolites of racemic venlafaxine.

-3-
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In particular, the terms “venlafaxine derivative” and “derivative of venlafaxine” mean a
compound selected from the group that includes, but is not limited to:
(£)-N-desmethylvenlafaxine, chemically named (+)-1-[2-(methylamino)-1-(4-
methoxyphenyl)ethyl]cyclohexanol; (+)-N,N-didesmethylvenlafaxine, chemically named
(£)-1-[2-(amino)-1-(4-methoxyphenyl)ethyl]cyclohexanol; (£)-O-desmethylvenlafaxine,
chemically named (z)-1-[2-(dimethylamino)-1-(4-phenol)ethyljcyclohexanol; (x)-N,O-
didesmethylvenlafaxine, chemically named (+)-1-[2-(methylamino)-1-(4-
phenol)ethyl]cyclohexanol; and (+)-O-desmethyl-N,N-didesmethylvenlafaxine, chemically
named chemically named (£)-1-[2-(amino)-1-(4-phenol)ethyljcyclohexanol.

As used herein, the terms “(+)-venlafaxine derivative” and “derivative of
(+)-venlafaxine” encompass, but are not limited to, optically pure human metabolites of
(+)-venlafaxine. In particular, the terms “(+)-venlafaxine derivative” and “derivative of
(+)-venlafaxine” mean a compound selected from the group that includes, but is not limited
to: optically pure (+)-N-desmethylvenlafaxine, chemically named (+)-1-[2-(methylamino)-
1-(4-methoxyphenyl)ethyl]cyclohexanol; optically pure (+)-N,N-didesmethylvenlafaxine,
chemically named (+)-1-[2-(amino)- 1 -(4-methoxyphenyl)ethyl]cyclohexanol; optically pure
(+)-O-desmethylvenlafaxine, chemically named (+)-1-[2-(dimethylamino)-1-(4-
phenol)ethyljcyclohexanol; optically pure (+)-N,O-didesmethylvenlafaxine, chemically
named (+)-1-[2-(methylamino)-1-(4-phenol)ethyl]jcyclohexanol; and optically pure (+)-O-
desmethyl-N,N-didesmethylvenlafaxine, chemically named chemically named (+)-1-[2-
(amino)-1-(4-phenol)ethyl]cyclohexanol.

As used herein, the terms ““(-)-venlafaxine derivative” and “derivative of
(-)-venlafaxine” encompass, but are not limited to, optically pure human metabolites of
(-)-venlafaxine. In particular, the terms “(-)-venlafaxine derivative” and “derivative of
(-)-venlafaxine” mean a compound selected from the group that includes, but is not limited
to: optically pure (-)-N-desmethylvenlafaxine, chemically named (-)-1-[2-(methylamino)-1-
(4-methoxyphenyl)ethyl]cyclohexanol; optically pure (-)-N,N-didesmethylvenlafaxine,
chemically named (-)-1-[2-(amino)-1-(4-methoxyphenyl)ethyljcyclohexanol; optically pure
(-)-O-desmethylvenlafaxine, chemically named (-)-1-[2-(dimethylamino)-1-(4-
phenol)ethyl]cyclohexanol; optically pure (-)-N,O-didesmethylvenlafaxine, chemically
named (-)-1-[2-(methylamino)- 1-(4-phenol)ethyl]cyclohexanol; and optically pure (-)-O-
desmethyl-N,N-didesmethylvenlafaxine, chemically named chemically named (-)-1-[2-
(amino)-1-(4-phenol)ethyl]cyclohexanol.

As used herein to describe a compound, the term "substantially free of its (-)
stercoisomer" means that the compound is made up of a significantly greater proportion of
its (+) stereoisomer than of its optical antipode (i.¢., its (-) stereoisomer). In a preferred
embodiment of the invention, the term "substantially free of its (-) stereoisomer" means that
the compound is made up of at least about 90% by weight of its (+) stereoisomer and about
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10% by weight or less of its (-) stereoisomer. In a more preferred embodiment of the
invention, the term "substantially free of its (-) stereoisomer" means that the compound is
made up of at least about 95% by weight of its (+) stereoisomer and about 5% by weight or
less of its (-) stereoisomer. In an even more preferred embodiment, the term "substantially
free of its (-) stereoisomer” means that the compound is made up of at least about 99% by
weight of its (+) stereoisomer and about 1% or less of its (-) stereoisomer. In another
preferred embodiment, the term "substantially free of its (-) stereoisomer" means that the
compound is made up of nearly 100% by weight of its (+) stereoisomer. The above
percentages are based on the total amount of the combined stereoisomers of the compound.

nmn

The terms "substantially optically pure (+)-venlafaxine derivative," "optically pure
(+)-venlafaxine derivative" and "(+) isomer of venlafaxine derivative” alf refer to a
derivative of (+)-venlafaxine that is substantially free of its (-) stereoisomer.

As used heretn, the term "pharmaceutically acceptable salts" refers to salts
prepared from pharmaceutically acceptable non-toxic acids, including inorganic acids and
organic acids. Suitable non-toxic acids include inorganic and organic acids such as acetic,
benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic, fumaric, gluconic,
glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric
acid, p-toluenesulfonic and the like. Particularly preferred are hydrochloric, hydrobromic,
phosphoric, and sulfuric acids, and most particularly preferred is the hydrochloride sait.

As used herein, the term "affective disorder” inctudes depression, attention
deficit disorder, attention deficit disorder with hyperactivity, bipolar and manic conditions,
and the like. The terms "attention deficit disorder” (ADD) and "attention deficit disorder
with hyperactivity" (ADDH), or attention deficit/hyperactivity disorder (AD/HD), are used
herein in accordance with the accepted meanings as found in the Diagnostic and Statistical

Manual of Mental Disorders. 4™ Ed., American Psychiatric Association (1997)
(DSM-1VT™),

As used herein, the term "a method of treating depression" means relief from
the symptoms of depression which include, but are not limited to, changes in mood, feelings
of intense sadness, despair, mental slowing, loss of concentration, pessimistic worry,
agitation, and self-deprecation. Physical changes may also be relieved, including insomnia,
anorexia, weight loss, decreased energy and libido, and abnormal hormonal circadian
rhythms.

As used herein, the term "a method for treating obesity or weight gain"
means reduction of weight, relief from being overweight, relief from gaining weight, or
relief from obesity; all of which are usually due to extensive consumption of food.

As used herein, the term "a method of treating disorders ameliorated by

inhibition of neuronal monoamine reuptake" means relief from symptoms of disease states

-5-
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associated with abnormal neuronal monoamine levels; such symptoms are reduced by way
of neuronal monoamine reuptake inhibition. Monoamines, the reuptake of which are
inhibited by the compounds or compositions of the present invention, include, but are not
limited to, noradrenaline (or norepinephrine), serotonin and dopamine. Disorders treated by
neuronal monoamine reuptake inhibition include, but are not limited to, Parkinson's disease
and epilepsy.

As used herein, the term "method of treating Parkinson's disease" means
relief from the symptoms of Parkinson's disease which include, but are not limited to,
slowly increasing disability in purposeful movement, tremors, bradykinesia, rigidity, and a
disturbance of posture in humans.

As used herein, the term "a method for treating cerebral function disorders"
means relief from the disease states associated with cerebral function disorders involving
intellectual deficits which include but are not limited to, senile dementia, Alzheimer's type
dementia, memory loss, amnesia/amnestic syndrome, disturbances of consciousness, coma,
lowering of attention, speech disorders, Parkinson's disease, Lennox syndrome, autism,
hyperkinetic syndrome and schizophrenia. Also within the meaning of cerebral function
disorders are disorders caused by cerebrovascular diseases including, but not limited to,
cerebral infarction, cerebral bleeding, cerebral arteriosclerosis, cerebral venous thrombosis,
head injuries, and the like and where symptoms include disturbances of consciousness,
senile dementia, coma, lowering of attention, speech disorders, and the like.

The terms "obsessive-compulsive disorder,” "substance abuse,” "pre-

"nn

menstrual syndrome," "anxiety," "eating disorders" and "migraine" are used herein in a
manner consistent with their accepted meanings in the art. See, e.g., DSM-IV™., The terms
"method of treating or preventing," “method of treating” and “method of preventing” when
used in connection with these disorders mean the amelioration, prevention or relief from the
symptoms and/or effects associated with these disorders. Without being limited by any
theory, the treatment or prevention of certain of these disorders may be related to the
activity of the active ingredient(s) as inhibitors of serotonin uptake.

As used herein, the term "a method of treating or preventing incontinence"
means prevention of or relief from the symptoms of incontinence including involuntary
voiding of feces or urine, and dribbling or leakage or feces or urine which may be due to
one or more causes including but not limited to pathology altering sphincter control, loss of
cognitive function, overdistention of the bladder, hyper-reflexia and/or involuntary urethral
relaxation, weakness of the muscles associated with the bladder or neurologic
abnormalities.
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4. DETAILED DESCRIPTION OF THE INVENTION

This invention relates to optically pure derivatives of (+)-venlafaxine such

as, but not limited to, (+)-O-desmethylvenlafaxine, (+)-N-desmethylvenlafaxine, and
(+)-N,0-didesmethylvenlafaxine. This invention further relates to the synthesis of optically
pure (+)-venlafaxine derivatives and to compositions (g.g., pharmaceutical compositions)
comprising them. The invention also relates to novel uses of the compounds disclosed
herein, which constitute improvements over the use of racemic venlafaxine as well as over
the optically pure isomers of venlafaxine.

One embodiment of the invention encompasses a method of treating an
affective disorder in a human which comprises administering to a human in need of such
treatment a therapeutically effective amount of a (+)-venlafaxine derivative, preferably
(+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt, solvate, or clathrate
thereof, substantially free of its (-) stereoisomer. Venlafaxine derivatives, preferably
(+)-O-desmethylvenlafaxine, can be used to treat an affective disorder while exhibiting a
longer half life than venlafaxine and/or while avoiding or reducing adverse effects that are
associated with the administration of venlafaxine.

Another embodiment of the invention encompasses a method of treating
weight gain or obesity in a human which comprises administering to a human in need of
weight loss or obesity therapy a therapeutically effective amount of a (+)-venlafaxine
derivative, preferably (+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt, -
solvate, or clathrate thereof, substantially free of its (-) stereoisomer, said amount being
sufficient to reduce or prevent weight gain or obesity. Optically pure (+)-venlafaxine
derivatives, preferably (+)-O-desmethylvenlafaxine, can be used to treat weight gain or
obesity disorder while exhibiting a longer half life than venlafaxine and/or while avoiding
or reducing adverse effects that are associated with the administration of venlafaxine.

Another embodiment of the invention encompasses a method of treating
disorders ameliorated by neuronal morioamine reuptake inhibition in a2 human which
comprises administering to a human a therapeutically effective amount of a (+)-venlafaxine
derivative, preferably (+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt,
solvate, or clathrate thereof, substantially free of its (-) stereoisomer, said amount being
sufficient to treat such disorders. Disorders which are ameliorated by neuronal monoamine
reuptake include, but are not limited to, Parkinson's disease, epilepsy, and depression. The
optically pure derivative of (+)-venlafaxine may be used to treat such disorders while
avoiding or reducing adverse effects associated with the administration of venlafaxine.

Optically pure, or substantially optically pure, (+)-venlafaxine derivatives,
preferably (+)-O-desmethylvenlafaxine, and compositions containing them are also useful
in treating cerebral function disorders. Such disorders include, but are not limited to, senile

dementia, Alzheimer's type dementia, memory loss, amnesia/amnestic syndrome,
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disturbance of consciousness, coma, lowering of attention, speech disorders, Parkinson's
disease, Lennox syndrome, autism, hyperkinetic syndrome and schizophrenia. Cerebral
function disorders may be induced by factors including, but not limited to, cerebrovascular
diseases such as cerebral infarction, cerebral bleeding, cerebral arteriosclerosis, cerebral
venous thrombosis, head injuries and the like and where symptoms include disturbances of
consciousness, senile dementia, coma, lowering of attention, speech disorders and the like.
Thus, the invention encompasses a method of treating cerebral function disorder in 2 human
which comprises administering to a human in need of such therapy a therapeutically
effective amount of (+)-venlafaxine derivative, preferably (+)-O-desmethylvenlafaxine, or a
pharmaceutically acceptable salt, solvate, or clathrate thereof, substantially free of its )
stereoisomer. The use of an optically pure (+)-venlafaxine derivative, preferably optically
pure (+)-O-desmethylvenlafaxine, is intended to provide an improvement over the use of
the parent drug venlafaxine. The optically pure derivatives of the invention are more potent
and yet provide an overall improved therapeutic index over venlafaxine.

Another embodiment of the invention encompasses a method of treating
pain, including chronic pain, in a human which comprises administering to a human in need
of such therapy a therapeutically effective amount of (+)-venlafaxine derivative, preferably
(+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt, solvate, or clathrate
thereof, substantially free of its (-) stereoisomer, said amount being sufﬁcient to alleviate
the human's pain.

Another embodiment of the invention encompasses a method of treating an
obsessive-compulsive disorder in a human, which comprises administering to a human in
need of such therapy a therapeutically effective amount of a (+)-venlafaxine derivative,
preferably (+)-O-desmethylvénlafaxine, or a pharmaceutically acceptable salt, solvate, or
clathrate thereof, substantially free of its (-) stereoisomer.

Another embodiment of the invention encompasses a method of treating or
preventing substance abuse in a human, which comprises administering to a human in need
of such therapy a therapeutically effective amount of a (+)-venlafaxine derivative,
preferably (+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt, solvate, or
clathrate thereof, substantially free of its (-) stereoisomer.

Another embodiment of the invention encompasses a method of treating or
preventing pre-menstrual syndrome in a human, which comprises administering to a human
in need of such therapy a therapeutically effective amount of a (+)-venlafaxine derivative,
preferably (+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt, solvate, or
clathrate thereof, substantially free of its (-) stereoisomer.

Another embodiment of the invention encompasses a method of treating
anxiety in a human, which comprises administering to a human in need of such therapy a

therapeutically effective amount of a (+)-venlafaxine derivative, preferably
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(+)-Ov-desmethylvenlafaxine, or a pharmaceutically acceptable salt, solvate, or clathrate
thereof, substantially free of its (-) stereoisomer.

Another embodiment of the invention encompasses a method of treating an
eating disorder in a human, which comprises administering to a human in need of such
therapy a therapeutically effective amount of a (+)-venlafaxine derivative, preferably
(+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable sait, solvate, or clathrate
thereof, substantially free of its (-) stereoisomer.

Another embodiment of the invention encompasses a method of treating or
preventing a migraine, or migraine headaches, in a human, which comprises administering
to a human in need of such therapy a therapeutically effective amount of a (+)-venlafaxine
denvative, preferably (+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt,
solvate, or clathrate thereof, substantially free of its (-) stereoisomer.

Another embodiment of the invention encompasses a method of treating or
preventing incontinence in a human which comprises administering to a human in need of
such therapy a therapeutically effective amount of a (+)-venlafaxine derivative, preferably
(+)-O-desmethylvenlafaxine, or a pharmaceutically acceptable salt, solvate, or clathrate
thereof, substantilly free of its (-) stereoisomer. In particular, a (+)-venlafaxine derivative
can be used to treat fecal incontinence, stress urinary incontinence ("SUI"), urinary
exertional incontinence, urge incontinence, reflex incontinence, passive incontinence and
overflow incontinence. In a preferred embodiments the human is an elder person of an age
greater than 50 or a child of an age less than 13. Further, the invention encompasses the
treatment of incontinence in patients with either loss of cognitive function, sphincter control
or both. The invention is particularly well suited for the treatment or prevention of fecal
incontinence and stress urinary incontinence.

Another embodiment of the invention encompasses a method of preparing

(+)-N-desmethylvenlafaxine which comprises contacting a compound of Formula 5:

H
\
“SCHO

H;CO

with a reductant for a time and at a temperature sufficient to form

(+)-N-desmethylvenlafaxine, and isolating (+)-N-desmethylvenlafaxine therefrom. A
preferred reductant is BH,-Me,S.
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Another embodiment of the invention encompasses a method of preparing

(+)-N,N-didesmethylvenlafaxine which comprises contacting a compound of Formula 2:

CN
OH

HsCO
2

with a reductant for a time and at a temperature sufficient to form
(+)-N,N-didesmethylvenlafaxine, and isolating (+)-N,N-didesmethylvenlafaxine therefrom.
A preferred reductant is CoCl,/NaBH,.

Another embodiment of the invention encompasses a method of preparing
{(+)-O-desmethylvenlafaxine which comprises contacting (+)-venlafaxine with lithium
diphenylphosphide for a time and at a temperature sufficient to form (+)-O-
desmethylvenlafaxine.

Another embodiment of the invention encompasses a method of preparing
(+)-O-desmethylvenlafaxine which comprises contacting (+)-venlafaxine with lithium
diphenylphosphide for a time and at a temperature sufficient to form ()-O-
desmethylvenlafaxine, and isolating (+)-O-desmethylvenlafaxine therefrom.

Another embodiment of the invention encompasses substantially pure (+)-O-
desmethylvenlafaxine and pharmaceutically acceptable salts, solvates, and clathrates
thereof.

Another embodiment of the invention encompasses substantially pure
(+)-N,0O-didesmethylvenlafaxine and pharmaceutically acceptable salts, solvates, and
clathrates thereof.

Another embodiment of the invention encompasses substantially pure
(+)-O-desmethyl-N,N-didesmethylvenlafaxine and pharmaceutically acceptable salts,
solvates, and clathrates thereof.

Another embodiment of the invention encompasses
(+)-N-desmethylvenlafaxine and pharmaceutically acceptable salts, solvates, and clathrates
thereof.

A final embodiment of the invention encompasses
(+)-N,N-didesmethylvenlafaxine and pharmaceutically acceptable salts, solvates, and
clathrates thereof.

Compounds of the invention, which can be used and prepared as described
herein, are shown below in Scheme I(b):
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(+)-O-desmethylvenlafaxinc (+)-N,Odidesmethylvenlafaxine (+)-O-desmethyl-N,N-didesmethylvenlafaxine

Scheme I(b)

The synthesis of some venlafaxine derivatives has been described by
Yardley, J.P. et al. J. Med. Chem. 33:2899-2905 (1990), the disclosure of which is hereby -
incorporated by reference. This method, which may be adapted for the synthesis of the
compounds of this invention, is shown in Scheme II:

CN CN
OH

s

R ]II\I HoN
OH C OH
1O 0

Scheme 11

R

wherein R is methoxy or hydroxy, R, is hydrogen or methyl, and the reaction conditions are
as follows: (a) LDA in cycloalkanone at -78°C; (b) Rh/Al,O;; and (¢) HCHO, HCOOH,

-11 -
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H,0, reflux. The (+) isomer of the racemic final product yielded by step (c) may be isolated
by any method known to those skilled in the art, including high performance liquid
chromatography (HPLC) and the formation and crystallization of chiral salts. See, e.g.,
Jacques, J., et al., Enantiomers, Racemates and Resolutions, (Wiley-Interscience, New
York, 1981); Wilen, S. H., et al., Tetrahedron 33:2725 (1977); Eliel, E. L. Stereochemistry
of Carbon Compounds (McGraw-Hill, NY, 1962); and Wilen, S. H. Tables of Resolving
Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed. Univ. of Notre Dame Press, Notre
Dame, IN, 1972). As used herein, the term “‘isolate” encompasses the isolation of a

compound from a reaction mixture, the purification of the compound, and the optical
resolution of the compound.

In a preferred method of the invention, (+)-N,N-didesmethylvenlafaxine is
prepared from (+)-N,N-didesmethylvenlafaxine, which itself is preferably prepared
according to the method shown in Scheme III:

CN CN
OH
——l
H;CO H,CO
1 2
H
| Ha |
OH -— OH
H,CO H,CO
4 3
* Scheme III

According to this method, cyclohexanone is reacted with compound 1 to provide compound
2. This reaction is preferably done in the presence of a catalyst such as, but not limited to,
lithium diisopropylamide (LDA), and in an aprotic solvent such as, but not limited to, THF.
The cyano group of compound 2 is subsequently contacted with a reductant to provide
compound 3, (£)-N,N-didesmethylvenlafaxine. A preferred reductant is CoCl,/NaBH, in
methanol, although other reductants known to those skilled in the art can also be used. Salts
of (+)-N,N-didesmethylvenlafaxine, such as the HCI salt (compound 4), can then be formed
using reaction conditions well known in the art. (+)-N,N-didesmethylvenlafaxine can be
isolated from (+)-N,N-didesmethylvenlafaxine using methods known in the art (e.g., by the
formation of a chiral salt or using chiral chromatography).

-12-

uo



10

15

20

25

30

35

WO 00/32555 PCT/US99/28306
Referring again to Scheme III, (+)-N,N-didesmethylvenlafaxine can
alternatively be prepared from the appropriate enantiomer of compound 2. Optically pure
enantiomers of compound 2 can be isolated using methods known in the art (e.g., by the
formation of a chiral salt or using chiral chromatography).
In another preferred method of the invention, (+)-N-desmethylvenlafaxine is
prepared from (z)-N-desmethylvenlafaxine, which itself is prepared from
(£)-N,N-didesmethylvenlafaxine according to the method shown in Scheme IV:

H H
\ \
~H “CHO
OH -_— OH
H,CO H;CO
3 5
H H
| HCl ‘ I
N
“SCH, “CH,
OH OH
—
HsCO H,CO
7 6
Scheme IV

According to this method, (+)-N,N-didesmethylvenlafaxine (compound 3) is converted to
compound 5 using, for example, HCO,H in a solvent such as, but not limited to, toluene.
The aldehyde of compound 5 is subsequently reduced to provide compound 6,
(#)-N-desmethylvenlafaxine. A preferred reductant is BH,"Me,S in an aprotic solvent such
as, but not limited to, THF. Salts of (+)-N-desmethylvenlafaxine, such as the HCI salt
(compound 7), can then be formed using reaction conditions well known in the art.
(*)-N-desmethylvenlafaxine can be isolated from (+)-N-desmethylvenlafaxine using
methods known in the art (e.g., by the formation of a chiral salt or using chiral
chromatography).

Referring again to Scheme IV, (+)-N-desmethylvenlafaxine can altemnatively
be prepared from the appropriate enantiomers of compounds 3 or 5. Optically pure
enantiomers of compounds 3 and 5 can be isolated using methods known in the art (e.g., by
the formation of a chiral salt or using chiral chromatography).

-13-
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It is also possible to prepare the compounds of the invention from racemic
venlafaxine, which can be prepared according to methods disclosed, for example, by US.
Patent No. 4,761,501 and Pento, J.T. Drugs of the Future 13(9):839-840 (1988), both of
which are incorporated herein by reference. Optically pure (+)-venlafaxine can be isolated
from the racemic mixture by conventional means such as those described above, and then
selectively demethylated according to methods known to those skilled in the art. See, e.g.,
March, J. Advanced Organic Chemistry p. 361 (3" ed. 1985).

In a preferred method of the invention, optically pure (+)-venlafaxine is

isolated from (+)-venlafaxine according to the method shown in Scheme V:

Hy

Scheme V

According to this method, (+)-venlafaxine (compound 9) is isolated from (+)-venlafaxine

(compound 8) by forming a chiral salt using, for example, di-p-toluoyl-L-tartaric acid. Salts
of (+)-venlafaxine, such as the HCl salt (compound 10), can then be formed using reaction
conditions well known in the art.

Compounds of the invention are readily prepared from (+)-venlafaxine. For
example, in a preferred method of the invention, (+)-O-desmethylvenlafaxine is prepared
from (+)-venlafaxine as shown in Scheme VI:

(IJH3 CH;

N
~CH,

""""" OH

Scheme VI
According to this method, the methoxy group of (+)-venlafaxine (compound 9) is converted

to an alcohol to provide (+)-O-desmethylvenlafaxine (compound 11) using, for example,
lithium diphenylphosphide.

-14 -
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Alternative methods of preparing (+)-venlafaxine HCI and (£)-O-desmethyl-
venlafaxine, from which optically pure (+)-venlafaxine derivatives can be prepared using
methods such as those described herein, are shown in Scheme VII:

H Cl:HJ
|
N N,
~H “CH;
OH R o OH
HyC HyC
3 8
CI:HJ (I'lﬂs
HCI
N N
\CH3 ~ CH3
OH OH
HO ' ‘ H,CO
' 13 12

Scheme VII

According to Scheme VII, (+)-venlafaxine (compound 8) is prepared by reacting (+)-N,N-
didesmethylvenlafaxine (compound 3) with, for example, HCHO/HCO,H. Compound 8
can then be converted to (+)-O-desmethylvenlafaxine (compound 13) using, for example,
lithium diphenylphosphide. Alternatively, salts of (+)-venlafaxine, such as the HCI salt
(compound 12), can be formed using reaction conditions well known in the art. Optically
pure enantiomers of compounds 12 and 13 can be isolated using methods known to those
skilled in the art (e.g., by the formation of a chiral salt or using chiral chromatography).
Optically pure enantiomers of compounds 12 and 13 can also be prepared according to
Scheme VII by beginning with the corresponding optically pure enantiomers of compound
8.

Utilizing the optically pure or substantially optically pure derivatives of
(+)-venlafaxine in the treatment and/or mitigation of the conditions described herein results
in clearer dose-related definitions of efficacy, diminished adverse effects; and accordingly
an improved therapeutic index as compared to venlafaxine itself.

The magnitude of a prophylactic or therapeutic dose of a (+)-venlafaxine
derivative (herein also referred to as an “active ingredient”), preferably

(+)-O-desmethylvenlafaxine, in the acute or chronic management of a disease will vary with
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the severity of the condition to be treated and the route of administration. The dose, and
perhaps the dose frequency, will also vary according to age, body weight, response, and the
past medical history of the individual patient. In general, the recommended daily dose
range for the conditions described herein lie within the range of from about 10 mg to about
1000 mg per day, given as a single once-a-day dose in the morning but preferably as
divided doses throughout the day taken with food. Preferably, a daily dose range should be
from about 50 mg to about 500 mg per day, more preferably, between about 75 mg and
about 350 mg per day. In managing the patient, the therapy should be initiated at a lower
dose, perhaps about 50 mg to about 75 mg, and increased if necessary up to about 250 mg
to about 325 mg per day as either a single dose or divided doses, depending on the patient's
global response. If a dosage is increased, it is preferably done in intervals of about 75 mg
separated by at least 4 days.

Because elimination of (+)-venlafaxine derivatives from the bloodstream is
dependant on renal and liver function, it is recommended that the total daily dose be
reduced by at least 50% in patients with moderate hepatic impairment, and that it be
reduced by 25% in patients with mild to moderate renal impairment. For patients
undergoing hemodialysis, it is recommended that the total daily dose be reduced by 5% and
that the dose be withheld until the dialysis treatment is completed. Because some adverse
reactions have been reported for patients who took venlafaxine concurrently with, or shortly
after, a monamine oxidase inhibitor, it is recommended that the (+)-venlafaxine derivatives
of this invention not be administered to patients currently taking such inhibitors. In general,
the concurrent administration of the compounds of this invention with other drugs,
particularly other serotonin uptake inhibitors, should be done with care. See, e.g., von
Moltke, L.L. et al. Biol. Psychiatry 41:377-380 (1997); and Sinclair, J. et al. Rev. Contemp.
Pharmacother, 9:333-344 (1998).

The various terms "said amount being sufficient to alleviate the affective
disorder,” "said amount being sufficient to alleviate depression," "said amount being
sufficient to alleviate attention deficit disorder," "said amount being sufficient to alleviate
an obsessive-compulsive disorder”, "said amount being sufficient to prevent or alleviate
substance abuse", "said amount being sufficient to prevent or alleviate pre-menstrual
syndrome", "said amount being sufficient to prevent or alleviate anxiety", "said amount
being sufficient to prevent or alleviate an eating disorder", "said amount being sufficient to
prevent or alleviate or prevent migraine”, "said amount being sufficient to alleviate
Parkinson's disease," "said amount being sufficient to alleviate epilepsy,” "said amount
being sufficient to alleviate obesity or weight gain,” "an amount sufficient to achieve weight
loss," "said amount being sufficient to bring about weight reduction in a human," "said
amount being sufficient to alleviate pain,” "said amount being sufficient to alleviate

dementia," “said amount sufficient to alleviate said disorders ameliorated by inhibition of
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neuronal monoamine reuptake," "said amount is sufficient to alleviate cerebral function
disorders" wherein said disorders are selected from the group consisting of senile dementia,
Alzheimer's type dementia, memory loss, amnesia/amnestic syndrome, disturbance of
consciousness, coma, lowering of attention, speech disorders, Parkinson's disease, Lennox
syndrome, autism, hyperkinetic syndrome, schizophrenia, and cerebrovascular diseases,
such as cerebral infarction, cerebral bleeding, cerebral arteriosclerosis, cerebral venous
thrombosis, head injuries, and the like, "said amount being sufficient to treat or prevent
incontinence" wherein said incontinence includes but is not limited to fecal, stress, urinary,
urinary exertional, urge, reflex, passive and overflow incontinence, are encompassed by the
above described dosage amounts and dose frequency schedule. Similarly, amounts
sufficient to alleviate each of the above disorders but insufficient to cause adverse effects

associated with venlafaxine are also encompassed by the above described dosage amounts

- and dose frequency schedule.

Any suitable route of administration can be employed for providing the
patient with a therapeutically or prophylactically effective dose of an active ingredient. For
example, oral, mucosal (e.g., nasal, sublingual, buccal, rectal, vaginal), parenteral (e.g.,
intravenous, intramuscular), transdermal, and subcutaneous routes can be employed.
Preferred routes of administration include oral, transdermal, and mucosal. Suitable dosage
forms for such routes include, but are not limited to, transdermal patches, ophthalmic
solutions, sprays, and aerosols. Transdermal compositions can also take the form of
creams, lotions, and/or emuisions, which can be included in an appropriate adhesive for
application to the skin or can be included in a transdermal patch of the matrix or reservoir
type as are conventional in the art for this purpose. A preferred transdermal dosage form is
a “reservoir type” or “matrix type” patch, which is applied to the skin and worn for a
specific period of time to permit the penetration of a desired amount of active ingredient.
The patch can be replaced with a fresh patch when necessary to provide constant
administration of the active ingredient to the patient.

Other dosage forms of the invention include, but are not limited to, tablets,
caplets, troches, lozenges, dispersions, suspensions, suppositories, ointments, cataplasms
(poultices), pastes, powders, dressings, creams, plasters, solutions, capsules, soft elastic
gelatin capsules, and patches.

In practical use, an active ingredient can be combined in an intimate
admixture with a pharmaceutical carrier according to conventional pharmaceutical
compounding techniques. The carrier can take a wide variety of forms depending on the
form of preparation desired for administration. In preparing the compositions for an oral
dosage form, any of the usual pharmaceutical media can be employed as carriers, such as,
for example, water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents,
and the like in the case of oral liquid preparations (such as suspensions, solutions, and
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elixirs) or aerosols; or carriers such as starches, sugars, micro-crystalline cellulose, diluents,
granulating agents, lubricants, binders, and disintegrating agents can be used in the case of
oral solid preparations, preferably without employing the use of lactose. For example,
suitable carriers include powders, capsules, and tablets, with the solid oral preparations
being preférred over the liquid preparations.

Because of their ease of administration, tablets and capsules represent the
most advantageous oral dosage unit forms, in which case solid pharmaceutical carriers are
employed. If desired, tablets can be coated by standard aqueous or nonaqueous techniques.

In addition to the common dosage forms set out above, an active ingredient
can also be administered by controlled release means or delivery devices that are well
known to those of ordinary skill in the art, such as those described in U.S. Patent Nos.:
3,845,770, 3,916,899; 3,536,809; 3,598,123; and 4,008,719, 5,674,533, 5,059,595,
5,591,767, 5,120,548, 5,073,543, 5,639,476, 5,354,556, and 5,733,566, the disclosures of
which are incorporated herein by reference. These dosage forms can be used to provide
slow or controlled-release of one or more active ingredients using, for example,
hydropropylmethyl cellulose, other polymer matrices, gels, permeable membranes, osmotic
systems, multilayer coatings, microparticles, liposomes, or microspheres or a combination
thereof to provide the desired release profile in varying proportions. Suitable controlled-
release formulations known to those of ordinary skill in the art, including those described
herein, can be readily selected for use with the pharmaceutical compositions of the
invention. The invention thus encompasses single unit dosage forms suitable for oral
administration such as, but not limited to, tablets, capsules, gelcaps, and caplets that are
adapted for controlled-release.

All controlled-release pharmaceutical products have a common goal of
improving drug therapy over that achieved by their non-controlled counterparts. Ideally, the
use of an optimally designed controlled-release preparation in medical treatment is
characterized by a minimum of drug substance being employed to cure or control the
condition in 2 minimum amount of time. Advantages of controlled-release formulations
include: 1) extended activity of the drug; 2) reduced dosage frequency; and 3) increased
patient compliance. In addition, controlled-release formulations can be used to affect the
time of onset of action or other characteristics, such as blood levels of the drug, and thus
can affect the occurrence of side effects.

Most controlled-release formulations are designed to initially release an
amount of drug that promptly produces the desired therapeutic effect, and to gradually and
continually release of other amounts of drug to maintain this level of therapeutic effect over
an extended period of time. In order to maintain this constant level of drug in the body, the
drug must be released from the dosage form at a rate that will replace the amount of drug
being metabolized and excreted from the body. Controlled-release of an active ingredient
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can be stimulated by various inducers, including, but not limited to, pH, temperature,
enzymes, water, or other physiological conditions or compounds.

Pharmaceutical compositions of the invention suitable for oral administration
can be presented as discrete dosage forms, such as capsules, cachets, or tablets, or aerosol
sprays each containing a predetermined amount of an active ingredient as a powder or in
granules, a solution, or a suspension in an aqueous or non-aqueous liquid, an oil-in-water
emulsion, or a water-in-oil liquid emulsion. Such dosage forms can be prepared by any of
the methods of pharmacy, but all methods include the step of bringing the active ingredient
into association with the carrier, which constitutes one or more necessary ingredients. In
general, the compositions are prepared by uniformly and intimately admixing the active
ingredient with liquid carriers or finely divided solid carriers or both, and then, if necessary,
shaping the product into the desired presentation.

For example, a tablet can be prepared by compression or molding, optionally
with one or more accessory ingredients. Compressed tablets can be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form such as
powder or granules, optionally mixed with an excipient such as, but not limited to, a binder,
a lubricant, an inert diluent, and/or a surface active or dispersing agent. Molded tablets can
be made by molding in a suitable machine a mixture of the powdered compound moistened
with an inert liquid diluent.

This invention further encompasses lactose-free pharmaceutical
compositions and dosage forms. Lactose is used as an excipient in venlafaxine
formulations. See, e.g., Physician’s Desk Reference® 3294 (53" ed., 1999). Unlike the
parent drug, however, N-demethylated derivatives of (+)-venlafaxine (e.g., (+)-N-
desmethylvenlafaxine and (+)-N,N-didesmethylvenlafaxine), are secondary or primary
amines and may thus decompose over time when exposed to lactose. Consequently,
compositions of the invention that comprise N-demethylated derivatives of (+)-venlafaxine
preferably contain little, if any, lactose or other mono- or di-saccharides. As used herein,
the term "lactose-free" means that the amount of lactose present, if any, is insufficient to
substantially increase the degradation rate of an active ingredient.

Lactose-free compositions of the invention can comprise excipients which
are well known in the art and are listed in the USP (XXI)/NF (XVI), which is incorporated
herein by reference. In general, lactose-free compositions comprise an active ingredient, a
binder/filler, and a lubricant in pharmaceutically compatible and pharmaceutically
acceptable amounts. Preferred lactose-free dosage forms comprise an active ingredient,
microcrystalline cellulose, pre-gelatinized starch, and magnesium stearate.

This invention further encompasses anhydrous pharmaceutical compositions
and dosage forms comprising an active ingredient, since water can facilitate the degradation

of some compounds. For example, the addition of water (e.g., 5%) is widely accepted in the
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pharmaceutical arts as a means of simulating long-term storage in order to determine
characteristics such as shelf-life or the stability of formulations over time. See, e.g., Jens T.
Carstensen, Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY, 1995,
pp. 379-80. In effect, water and heat accelerate decomposition. Thus the effect of water on
a formulation can be of great significance since moisture and/or humidity are commonly
encountered during manufacture, handling, packaging, storage, shipment, and use of
formulations.

-Anhydrous pharmaceutical compositions and dosage forms of the invention
can be prepared using anhydrous or low moisture containing ingredients and low moisture
or low humidity conditions. Pharmaceutical compositions and dosage forms of the
invention which contain lactose are preferably anhydrous if substantial contact with
moisture and/or humidity during manufacturing, packaging, and/or storage is expected.

An anhydrous pharmaceutical composition should be prepared and stored
such that its anhydrous nature is maintained. Accordingly, anhydrous compositions are
preferably packaged using materials known to prevent exposure to water such that they can
be included in suitable formulary kits. Examples of suitable packaging include, but are not
limited to, hermetically sealed foils, plastic or the like, unit dose containers, blister packs,
and strip packs. '

In this regard, the invention encompasses a method of preparing a solid
pharmaceutical formulation comprising an active ingredient which method comprises
admixing under anhydrous or low moisture/humidity conditions the active ingredient and an
excipient (e.g., lactose), wherein the ingredients are substantially free of water. The method
can further comprise packaging the anhydrous or non-hygroscopic solid formulation under
low moisture conditions. By using such conditions, the risk of contact with water is
reduced and the degradation of the active ingredient can be prevented or substantially
reduced.

Binders suitable for use in pharmaceutical compositions and dosage forms
include, but are not limited to, corn starch, potato starch, or other starches, gelatin, natural
and synthetic gums such as acacia, sodium alginate, alginic acid, other alginates, powdered
tragacanth, guar gum, cellulose and its derivatives (e.g., ethyl cellulose, cellulose acetate,
carboxymethyl cellulose calcium, sodium carboxymethyl cellulose), polyvinyl pyrrolidone,
methy] cellulose, pre-gelatinized starch, hydroxypropyl methyl cellulose, (e.g., Nos. 2208,
2906, 2910), microcrystalline cellulose, and mixtures thereof.

Suitable forms of microcrystalline cellulose include, for example, the
materials sold as AVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581, and AVICEL-PH-
105 (available from FMC Corporation, American Viscose Division, Avicel Sales, Marcus

Hook, PA, U.S.A.). An exemplary suitable binder is a mixture of microcrystalline cellulose
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and sodium carboxymethyl cellulose sold as AVICEL RC-581. Suitable anhydrous or low
moisture excipients or additives include AVICEL-PH-103™ and Starch 1500 LM.

Examples of suitable fillers for use in the pharmaceutical compositions and
dosage forms disclosed herein include, but are not limited to, talc, calcium carbonate (e.g.,
granules or powder), microcrystalline cellulose, powdered cellulose, dextrates, kaolin,
mannitol, silicic acid, sorbitol, starch, pre-gelatinized starch, and mixtures thereof. The
binder/filler in pharmaceutical compositions of the present invention is typically present in
about 50 to about 99 weight percent of the pharmaceutical composition.

Disintegrants are used in the compositions of the invention to provide tablets
that disintegrate when exposed to an aqueous environment. Too much of a disintegrant will
produce tablets which may disintegrate in the bottle. Too little may be insufficient for
disintegration to occur and may thus alter the rate and extent of release of the active
ingredient(s) from the dosage form. Thus, a sufficient amount of disintegrant that is neither
too little nor too much to detrimentally alter the release of the active ingredient(s) should be
used to form the dosage forms of the compounds disclosed herein. The amount of
disintegrant used varies based upon the type of formulation and mode of administration, and
1s readily discernible to those of ordinary skill in the art. Typically, about 0.5 to about 15
weight percent of disintegrant, preferably about 1 to about 5 weight percent of disintegrant,
can be used in the pharmaceutical composition.

Disintegrants that can be used to form pharmaceutical compositions and
dosage forms of the invention include, but are not limited to, agar-agar, alginic acid,
calcium carbonate, microcrystalline cellulose, croscarmellose sodium, crospovidone,
polacrilin potassium, sodium starch glycolate, potato or tapioca starch, other starches, pre-
gelatinized starch, other starches, clays, other algins, other celluloses, gums or mixtures
thereof.

Lubricants which can be used to form pharmaceutical compositions and
dosage forms of the invention include, but are not limited to, calcium stearate, magnesium
stearate, mineral oil, light mineral oil, glycerin, sorbitol, mannitol, polyethylene glycol,
other glycols, stearic acid, sodium lauryl sulfate, talc, hydrogenated vegetable oil (e. g.,
peanut oil, cottonseed oil, sunflower oil, sesame oil, olive oil, corn oil, and soybean oil),
zinc stearate, ethyl oleate, ethyl laureate, agar, or mixtures thereof. Additional lubricants
include, for example, a syloid silica gel (AEROSIL 200, manufactured by W.R. Grace Co.
of Baltimore, MD), a coagulated aerosol of synthetic silica (marketed by Degussa Co. of
Plano, Texas), CAB-O-SIL (a pyrogenic silicon dioxide product sold by Cabot Co. of
Boston, Mass), or mixtures thereof. A lubricant can optionally be added, typically in an
amount of less than about 1 weight percent of the pharmaceutical composition.

Desirably, each tablet contains from about 25 mg to about 150 mg of the
active ingredient and each cachet or capsule contains from about 25 mg to about 150 mg of
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the active ingredient. Most preferably, the tablet, cachet, or capsule contains either one of
three dosages, e.g., about 25 mg, about 50 mg, or about 75 mg of active ingredient (as
scored tablets, the preferable dose form).

The invention is further defined by reference to the following examples
describing in detail the preparation of the compositions of the invention. It will be apparent
to those skilled in the art that many modifications, both to materials and methods, may be

practiced without departing from the purpose and interest of this invention.

5. EXAMPLES
As discussed above, at least two different synthetic approaches may be
utilized to obtain the compounds of this invention. A first is based upon the isolation of
(+)-venlafaxine, followed by selective demethylation. In a second approach, racemic

mixtures of venlafaxine derivatives are separated into their optically pure components.

5.1. EXAMPLE 1: Synthesis and Resolution of (+)-Venlafaxine
1-[cyano-(4-methoxyphenyl)methyl]cyclohexanol
A solution of 4-methoxybenzylnitrile (53.5 g, 0.36 mol) in 400 mL THF was
cooled to -78°C followed by slow addition of a 2.0 M THF solution of lithium
diisopropylamide (200 mL, 0.40 mol) maintaining the reaction temperature below -65°C.

The reaction was stirred at -78°C for 30 minutes. Cyclohexanone (39.5 g, 0.40 mol) was
added at a rate such that the reaction temperature did not rise above -65°C. After the
addition reaction was stirred at -78°C for 2 hours, then was poured into 1 L saturated
aqueous NH,Cl containing ice. The mixture was stirred for 15 minutes and was extracted
with ethyl acetate (4 x 200 mL). Combined ethyl acetate layer was washed with water
(3x100 mL), brine (1x100 mL) and dried (Na,SO,). Ethyl acetate was evaporated in vacuo
to give colorless solid that was trichurated with hexane. The precipitate was filtered,
washed with hexane, dried in vacuo to give colorless solid (72.0 g, 80.7% yield). 'H
(CDCl,): 7.30 and 6.90 (q, 4H), 3.80 (s, 3H), 3.75 (s, 1H), 1.55 (m, 10 H); °C (CDCL,):
159.8, 130.8, 123.8, 120.0, 114.1, 72.9, 55.5, 49.5, 34.9, 25.3, 21.6.

1-[2-amino-1-(4-methoxyphenyl)ethyljcyclohexanol

A 3-L, three-neck flask equipped with a mechanical stirrer and a
thermocouple was charged with 1-[cyano(4-methoxyphenyl)methyl]cyclohexanol (40.0 g,
0.16 mol) and 1 L methanol. To the resulting stirred solution was added cobalt chloride
(42.4 g, 0.32 mol) and the reaction was stirred until a clear dark blue solution was obtained.
Sodium borohydride (62.0 g, 1.63 mol) was added in small lots maintaining the reaction
temperature below 35°C. A dark black precipitate was formed along with vigorous

evolution of gas as soon as sodium borohydride was added. After completion of addition
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the slurry was stirred at room temperature for 2 hours. TLC examination indicated
complete disappearance of the starting material. The reaction was cooled in ice/water and 1
L 3N HCI was added slowly. Reaction temperature was maintained below 25°C. Reaction
was stirred for 30 minutes after completion of the addition. Small amount of black
precipitate was still observed. Methanol was removed in vacuo followed by extraction of
the aqueous layer with ethyl acetate (3 x 300 mL). The aqueous layer was cooled in
ice/water and was basified (pH paper) by slow addition of concentrated NH,OH (~600 mL).
Reaction temperature was maintained below 25°C. Reaction was extracted with ethyl
acetate (4 x 200 mL). Combined ethy] acetate layer was washed with water (3 x 100 mL),
brine (1x100 mL), and dried (Na,SO,). Ethyl acetate was evaporated in vacuo to give
yellow gum (34.0 g, 83.6 % yield). '"H (CDCl,): 7.20 and 6.85 (q, 4H), 3.80 (s, 3H), 3.20
(m, 2H), 2.70 (t, 3H), 2.35 (br s, 3H), 1.40 (m, 10H); B3C (CDCl,): 158.4, 132.6, 130.6,
113.7,73.7, 56.7, 55.3, 42.4, 37.3, 34.5, 26.0, 21.9.

(£)-Venlafaxine

1-[2-amino-1-(4-methoxyphenyl)ethyl]cyclohexanol (33.0 g, 0.13 mol) was
dissolved in 88% formic acid (66.0 g, 55 mL, 1.43 mol) and water (330 mL) followed by
addition of 37% agueous formaldehyde (44.4 g, 41 mL, 1.48 mol). The resulting solution was
refluxed for 20 hours, cooled to room temperature and was concentrated to 150 mL, adjusted
to pH 2.0 with 3N HCl, and extracted with ethyl acetate (~6 x 50 mL) until pink impurity was
removed. The aqueous layer was cooled in ice/water and was baéiﬁed by slow addition of 50%
NaOH. The aqueous layer was extracted with ethyl acetate (3 x 75 mL). Combined ethyl
acetate layer was washed with water (3 x 25 mL), brine (1 x 25 mL) and dried (Na,SO,). Ethyl
acetate was evaporated in vacuo to give yellow gum that turned slowly in to pale yellow solid
(34.0 g, 92.6 % yield). 'H (CDCl,): 7.05 and 6.80 (g, 4H), 3.80 (s, 3H), 3.30 (t, 1H), 2.95 (dd,
1H), 2.35 (s, 6H), 2.30 (dd, 1H), 1.30 (m, 10H); “C (CDCl,): 158.4,132.9, 130.3,113.5, 74 4,
61.4,55.3,51.8,45.6,38.2,31.3,26.2,21.8,21.5. MS (277, M+).

(£)-Venlafaxine-HCI Salt

A solution of (+)-venlafaxine (1.0 g, 3.6 mmol) in 100 mL MTBE was
cooled to 0°C and 2 mL of 15% HCl in MTBE was added to it. A colorless precipitate was
formed. The reaction was stirred at 0°C for 10 minutes. Solid was filtered, washed with
MTBE, dried in vacuo to give the product as colorless solid (0.700 g, 61.9 % yield). 'H
(CDCl,): 11.40 (s, 1H), 7.15 and 6.85 (q, 4H), 4.05 (d, 1H), 3.80 (s, 3H), 3.35 (¢, 1H), 3.20
(m, 2H), 2.80 (s, 3H), 2.60 (s, 3H), 1.30 (m, 10H); °C (CDCl,): 159.0, 131.4, 130.3, 114.2,
73.7, 60.4, 55.4, 52.7, 45.3, 42.8, 36.7, 31.5, 25.5, 21.7, 21.3. MS (277, M+ for free base).
% purity (HPLC): 99.62.
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Tartrate Salts of Venlafaxine

To a stirred solution of (+)-venlafaxine (20.0 g, 0.072 mol) in 150 mL ethyl
acetate was added a solution of di-p-toluoyl-D-tartaric acid (16.0 g, 0.041 mol) in 120 mL
ethyl acetate. Mild exotherm was observed. Colorless solid started precipitating out within
15 minutes. The suspension was stirred at room temperature for 4 hours. The solid was
filtered, washed with ethyl acetate, dried in vacuo to give (R)-venlafaxine-di-p-toluoyl-D-
tartrate salt as colorless solid (18.0 g, 37.6 % yield).

Combined mother liquors from above reaction were washed with ice-cold 1N
NaQH (4 x 100 mL), water (3 x 200 mL), brine (1 x 100mL), dried (Na,SO,). Ethyl acetate
was evaporated in vacuo to give colorless solid (10.8 g, 0.039 mol). This solid was
dissolved in 75 mL of ethyl acetate and a solution of di-p-toluoyl-L-tartaric acid (11.3 g,
0.029 mol) in 75 mL ethyl acetate was added to it. Colorless solid started precipitating out
within 30 minutes. Additional amount of ethyl acetate (50 mL) was added to the slurry and
it was stirred overnight at RT. The solid was filtered, washed with ethyl acetate, dried in
vacuo to give (S)-venlafaxine-di-p-toluoyl-L-tartrate salt as colorless sotid (13.0 g, 50.0 %
yield).

Crystallization of the Tartrate Salt

(S)-Venlafaxine-di-p-toluoyl-L-tartrate salt (13.0 g, 0.020 mol) was
suspended in 250 mL ethy! acetate/ methanol (6:1) and the suspension was Warmed to 60°C
until a clear solution was obtained. The solution was allowed to cool to room temperature
and stirred overnight. Solid was filtered, washed with ethyl acetate/ methanol (6:1), dried.
This procedure was repeated two more times. After three crystallizations the product was
obtained as colorless solid (5.1 g, 39.2 % yield), e.e. (HPLC): >99.95.

(+)-Venlafaxine

50 mL cold 2N NaOH was added to (S)-(+)-venlafaxine-di-p-toluoyl-L-tartrate
salt (4.8 g, 7.24 mmol) and the aqueous layer was extracted with ethyl acetate (3 x 100 mL).
Combined ethyl acetate layer was washed with cold 2N NaOH (1 x 25 mL) and water until
aqueous wash was neutral. Ethyl acetate layer was dried (Na,SO,), ethyl acetate evaporated
to give (+)-venlafaxine as colorless solid (2.0 g, quantitative yield), e.e. (HPLC): >99.95. 'H,
"C and MS data as in (¢)-venlafaxine.

(+)-Venlafaxine-HCI Salt

(+)-venlafaxine-HCl salt was prepared from (+)-venlafaxine by following the
procedure described for making ()-venlafaxine-HCI salt.

(+)-Venlafaxine'HCI Salt: colorless solid, o], = +4.4 (c=0.25, EtOH), %
purity (HPLC): 99.95, e.e. (HPLC): >99.99. 'H, "*C and MS data as in (+)-venlafaxine-HCI.
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5.2. EXAMPLE 2: Synthesis and Resolution of (+)-O-desmethvivenlafaxine

(£)-O-desmethylvenlafaxine
A solution of diphenylphosphine (3.0 g, 16.1 mmol) in 20 mL THF was

cooled to -10°C followed by slow addition of a 1.6 M THF solution of n-BuLi (12.7 mL,
20.2 mmol) at a rate such that reaction temperature did not rise above 0°C. The reaction
was stirred at 0°C for 30 minutes. A solution of ()-venlafaxine (1.0g, 3.6 mmol) in 10 mL
THF was added slowly at 0°C. The reaction was stirred at 0°C for 15 minutes and allowed
to warm to room temperature and stirred for 1 hour. It was then refluxed overnight. The
reaction was cooled to room temperature and was poured slowly into 30 mL cold 3N HCI
maintaining the temperature below 15°C. After stirring for 10 minutes, the aqueous layer
was extracted with ethyl acetate (3 x 30 mL). The aqueous layer was adjusted to pH 6.8 -
6.9 by slow addition of solid NaHCO,. It was then saturated by adding NaCl and was
extracted with ethyl acetate (6 x 30 mL). Combined ethyl acetate layer was dried (Na,SO,),
ethyl acetate was evaporated in vacuo to give colorless solid. The solid was trichurated
with cold ethyl acetate, filtered, washed with cold ethyl acetate to give colorless solid
(0.700 g, 73.8 % yield). 'H (DMSO, dy): 9.30 (br s, 1H), 7.10 and 6.80 (q, 4H), 5.60 (br s,
1H), 3.15 (dd, 1H), 2.88 (t, 1H), 2.50 (dd, 1H), 2.30 (s, 6H), 1.35 (m, 10H); *C (DMSO,
de): 155.5,131.7, 130.1, 114.4, 72.6, 60.4, 51.6, 45.3, 37.2, 32.4, 25.7, 21.2. MS: (264,
M+1). % purity (HPLC): 99.9.

(+)-O-desmethylvenlafaxine

(+)-O-desmethylvenlafaxine was prepared from (+)-venlafaxine by following
the procedure described above.

(+)-O-desmethylvenlafaxine: colorless solid, [a],= +36.0 (¢=0.25, EtOH),
% purity (HPLC): >99.99, e.e. (HPLC): >99.98. 'H, "*C and MS data as in
(£)-O-demethylvenlafaxine. |

5.3. EXAMPLE 3: Synthesis of (+)-N-desmethylvenlafaxine
(£)-N-desmethylvenlafaxine
To a solution of 1-[amino (4-methoxyphenyl)ethyl]cyclohexanol (1.0 g, 4.0
mmol) in 8 mL of toluene, 96% formic acid (0.37 g, 8.0 mmol) was added and the reaction

was refluxed for 4 hours. It was cooled to room temperature and poured into 40 mL

saturated aqueous NaHCO,. Toluene layer was separated and aqueous layer was extracted
with toluene (3 x 15 mL). Combined toluene layer was washed with water (3 x 15 mL),
brine (1 x 15 mL) and dried (Na,SO,). Toluene was evaf)orated in vacuo to give crude N-
formyl compound as yellow gum (0.930 g, 83.8 % yield). 'H (CDCL,): 7.95 (s, 1H), 7.15
and 6.85 (q, 4H), 5.80 (s, 1H), 4.10 (m, 1H), 3.80 (s, 3H), 3.50 (s, 1H), 2.80 (dd, 1H), 1.50
(m, 10H); “C (CDCl,): 161.4,158.8, 131.0, 130.7, 113.9, 73.0, 55.3, 54.2, 38.1, 36.1,35.6,
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25.6, 21.9, 21.8. (Impurity: 164.5, 129.0, 128.0, 125.0, 56.5, 42.0, 36.5, 35.5). MS (277,
M+).

To a solution of crude N-formyl compound (0.585 g, 2.1 mmol) in 6 mL
THF was added BH, Me,S (0.480 g, 0.63 mL of 10 M solution, 6.3 mmol) slowly at 0°C.
The reaction was allowed to warm to room temperature and then was refluxed for 5 hours.
It was cooled to 0°C and 5 mL of methanol was added very carefully controlling the
temperature below 10°C. The reaction was stirred for 10 minutes and volatiles were

evaporated off. Residue was partitioned between 3N HCI (20 mL) and ethyl acetate (20
mL). Organic layer was separated and aqueous layer was extracted with ethyl acetate (3 x
15mL). Aqueous layer was cooled to 0°C and was basified by slow addition of conc.
NH,OH. Aqueous layer was saturated with NaCl and was extracted with ethyl acetate (3 x
20 mL). Combined ethyl acetate layer was dried (Na,SO,), ethyl acetate was evaporated in
vacuo to give colorless oil (0.493 g, 88.8% yield). 'H (CDCL): 7.15 and 6.85 (g, 4H), 3.80
(s, 3H), 3.25 (dd, 1H), 2.95 (dd, 1H), 2.82 (dd, 1H), 2.45 (s, 3H), 1.40 (m, 10H); “C
(CDCl,): 158.4, 133.0, 130.5, 113.7, 73.9, 55.4, 53.8, 53.0, 37.8, 36.5, 33.7, 26.0, 21.9.

(£)-N-desmethylvenlafaxine-HC] Salt

To asolution of crude (+)-N-demethylvenlafaxine (0.450 g, 1.7 mmol) in 25 mL
MTBE was added 1 mL of 15% HCl in MTBE at 0°C. The resulting slurry was stirred at 0°C
for 15 minutes, filtered, solid was washed with MTBE, dried in vacuo to give the product-as
colorless solid (0.380 g, 74.2 % yield). 'H (CDCI3): 9.10 (br d, 1H), 7.15 and 6.85 (q, 4H),
3.80 (m & s, 4H), 3.35 (dd, 1H), 3.15 (m, 1H), 2.70 (1, 3H), 1.30 (m, 10H); '*C (CDCL,): 159.0,
130.71, 130.4, 114.0, 74.7, 55.4, 52.8, 50.9, 37.0, 34.1,30.9, 25.5, 21.4. %Purity (HPLC):
98.81.

(+)-N-desmethylvenlafaxine

Resolution of optically pure (+)-N-desmethylvenlafaxine may be performed
using the methods described herein. If chiral salts are to be used, the amine is preferably
protected before formation of the salt. Suitable means of protecting the amines are known
to those skilled in the art and include, for example, reaction with phenacylsulfonyl chloride
to yield the corresponding sulfonamide, which can be removed after isolation of the
optically pure enantiomer with zinc and acetic acid. See, .g., March, J. Advanced Organic
Chemistry p. 445 (3" ed. 1985).

5.4. EXAMPLE 4: Synthesis of (+)-N.N-didesmethvivenlafaxine-HCI Salt

To a solution of 1-[amino (4-methoxyphenyl)ethyljcyclohexanol (0.750 g,
3.0 mmol) in 75 mL MTBE was added 2 mL of 15% HCl in MTBE. The reaction was

stirred at 0°C for 15 minutes. It was then evaporated to dryness and the residue was

-26-



10

15

20

30

35

WO 00/32555 PCT/US99/28306
trichurated with MTBE/ hexane (6:4). Solid was filtered, washed with MTBE/ hexane
(6:4). The solid was suspended in cold MTBE, filtered, washed with cold MTBE, dried in
vacuo to give the product as colorless solid (0.450 g, 52.3 % yield). 'H (DMSO, d)): 7.80
(br s, 2H), 7.20 and 6.90 (q, 4H), 4.50 (br s, 1H), 3.80 (s, 3H), 3.40 (m, 1H), 3.10 (m, 1H),
2.90 (m, 1H), 1.35 (m, 10H); “C (DMSO, d,): 158.3, 130.7, 130.0, 113.5, 71.7, 54.9, 52.6,
36.3, 33.6, 26.8, 25.3, 21.4, 21.1. % Purity (HPLC): 99.3.

5.5. EXAMPLE 5: Svynthesis of (+)-O-desmethyl-N.N-didesmethylvenlafaxine
To a solution of diphenylphosphine (22.2 g, 0.12 mol) in 175 ml THF was
added a 1.6 M THF solution of n-BuLi (94 mL, 0.15 mol) slowly maintaining the reaction
temperature between -10°C to 0°C. After the addition reaction was stirred at 0°C for 30
minutes. A solution of (+)-N,N-didemethylvenlafaxine 13 (5.4 g, 0.021 mol) in 55 mL THF

was added slowly at 0°C. The reaction mixture was stirred at 0°C for 30 minutes and

allowed to warm to room temperature and stirred at room temperature for 1 hour. It was
then refluxed overnight. After cooling the reaction mixture to room temperature, it was
poured slowly into 250 mL of 3N HCl while the temperature was maintained below 15°C.
After stirring for 30 minutes, the aqueous layer was extracted with methylene chloride
(3x200 mL). The aqueous layer was adjusted to pH 6.8-6.9 by slow addition of
concentrated NH,OH at 15°C and was extracted with methylene chloride (3x100 mL). The
aqueous layer was then evaporated to dryness to give a colorless solid. This colorless solid
was suspended in 400 mL methylene chloride/methanol (7:3) and was stirred for 1 hour.
The insolubles were filtered off, washed with methylene chloride/methanol (7:3). The
filtrate was evaporated off to give colorless solid. 6.0 g of the colorless solid was
chromatographed on silica gel. Elution with methylene chloride/methanol (9:1—8.5:1.5)
afforded the product as a colorless solid (1.5 g,). 'H (DMSO, d,):8.1 (br s, exchangeable,
1H), 6.95 and 6.75 (q, 4H), 4.6 (m, exchangeable, 2H), 3.3 (m, 1H), 2.9 (m, 2H), 1.2 (m,
10H); °C (DMSO, d,): 156.8, 130.5, 128.5, 115.2, 72.0, 52.1, 48.6, 36.6, 33.6, 25.6, 21.7,
21.3. %Purity (HPLC): 97.4%.

5.6. EXAMPLE 6: Determination of Potency and Specificity
Several methods useful for the determination of the potency and specificity
of the compounds of this invention are disclosed in the literature. See, e.g., Haskins, J.T. et
al. Euro. J. Pharmacol. 115:139-146 (1985). Methods that have been found particularly
useful are disclosed by Muth, E.A. et al. Biochem. Pharmacol. 35:4493-4497 (1986) and

Muth, E.A. et al. Drug Develop. Res. 23:191-199 (1991), both of which are incorporated
herein by reference.
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5.6.1 Receptor Binding
Determination of receptor binding of the compounds of this invention
preferably is performed by the methods disclosed by Muth et al., and using the protocols

summarized below in Table L.
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The tissue homogenates used are preferably whole brain except cerebellum (histamine-1
and opiate binding), cortex (a, adrenergic receptor binding, monoamine uptake); and

striatum (dopamine-2 and muscarinic cholinergic receptor binding).

5.6.2 Synaptosomal Uptake Studies

These studies may be performed using the modified methodology of Wood,
M.D., and Wyllie, M.G. J. Neurochem. 37:795-797 (1981) as described in Muth et al.
Biochem. Pharmacol. 35:4493-4497 (1986). Briefly a P2 pellet is prepared from fresh rat
brain tissue by sucrose density gradient centrifugation using a vertical rotor. For uptake
studies, all components are dissolved in the following buffer: 135 mM NaCl, 5 mM KCl,
1.2 mM MgCl,, 2.5 mM CaCl,, 10 mM glucose, 1 mM ascorbic acid, 20 mM Tris, pH 7.4,

gassed with O, for 30 min prior to use. Various concentrations of test drug are preincubated

with 0.1 uM [*H]dopamine or 0.1 pM [*H]norepinephrine (130,000 dpm/tube) and 0.1 pM
['“C]serotonin (7,500 dpm/tube) in 0.9 ml buffer for 5 min at 37°C. One-tenth milliliter of
synaptosomal preparation is added to each tube and incubated for a further 4 min at 37°C.

The reaction is then terminated by the addition of 2.5 ml buffer, after which the mixture was

filtered under vacuum using cellulose acetate filters (0.45 uM pore size). The filters are
then counted in a scintillation counter, and the results are expressed as pmoles uptake/mg
protein/min. The IC,, values for uptake inhibition are calculated by linear regression of
logit [percent of Na™ -dependent uptake] vs. long [concentration of test drug].

5.6.3. Reversal of Reserpine-Induced Hypothermia

Reversal of reserpine-induced hypothermia in male CF-1 mice (20-25 g.,
Charles River) may be performed according to an adaptation of the method of Askew, B.
Life Sci. 1:725-730 (1963). Test compounds, suspended or solubilized in 0.25%
Tween80® in water, are then administered i.p. at several dose levels to male mice (8/dose
level) who had been treated 18 hr previously with 45.0 mg/kg feserpine s.c. A vehicle

control group is run simultaneously with drug groups. Test compounds, vehicle, and

reserpine are administered at a volume of 0.01 ml/g. Reserpine is solubilized by the
addition of a small amount (approximately 4 drops) of concentrated acetic acid and then
brought to the proper volume by the addition of distilled water. Rectal temperatures are
recorded by a Yellow Springs Instruments thermistor probe at a dept of 2 cm.
Measurements are taken 18 hr after reserpine pretreatment and at hourly intervals for 3 hr
following administration of either test compound or vehicle.

Rectal temperatures for all time periods are subjected to a two-way analysis
of variance for repeated measures with subsequent Dunnett's comparison to control values

to determine the minimum effective dose (MED) for antagonizing reserpine-induced
hypothermia.
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5.6.4. Induction of Rat Pineal Noradrenergic Subsensitivity

Suitable rats are male Sprague-Dawley rats (250-300 g, Charles River)

-which should be maintained in continuous light throughout all experiments so as to

attenuate the diurnal fluctuation in beta-adrenergic receptor density in the pineal gland and
to maintain a consistent supersensitive response to noradrenergic agonists. Moyer, J.A. et

al. Soc. Neurosci. Abstract 10:261 (1984). After 2 days of continuous light exposure, the

rats are then injected twice daily with either saline or test compound (10 mg/kg i.p.) for 5
days (total of 9 injections). Another group of rats should receive saline injections twice
daily for 4 days followed by a single injection of test compound (10 mg/kg i.p.) on the 5th
day. One hour following the final injection of test compound or saline, animals are
administered either 0.1% ascorbic acid (controls), or isoproterenol (2 pmol/kg i.p. in 0.1%
ascorbic acid). Rats are decapitated 2.5 minutes later, the time at which preliminary
experiments have shown that the isoproterenol-induced increases in cyclic AMP levels in
pineal glands are maximal. Moyer, J.A. et al. Mol. Pharmacol. 19:187-193 (1981). Pineal
glands are removed and frozen on dry ice within 30 seconds to minimize any post-
decapitation increase in cAMP concentration.

Prior to radioimmunoassay for cAMP, the pineal glands are placed in 1 ml of
ice-cold 2.5% perchloric acid and sonicated for approximately 15 seconds. The sonicate is
then centrifuged at 49.000g for 15 min at 4°C and then resulting supernatant fluid is
removed, neutralized with excess CaCQ,, and centrifuged at 12,000g for 10 min at 4°C.
The cAMP content of the neutralized extract may be measured by a standard
radiocimmunoassay using '*’I-labeled antigen and antiserum (New England Nuclear Corp.,
Boston, MA). Steiner, A.L. et al. J. Biol. Chem. 247:1106-1113 (1972). All unknown
samples should be assayed in duplicate and compared to standard solutions of cAMP
prepared in a 2.5% perchloric acid solution that had been neutralized with CaCO,. Results
are expressed as pmol cAMP/pineal, and statistical analyses are performed by analysis of
variance with subsequent Student-Newman-Keuls tests.

5.6.5. Single Unit Electrophysiology

The firing rates of individual neurons of the locus coeruleus (LC) or dorsal
raphe nucleus (DR) in the chloral-hydrate anesthetized rat are measured using single-
barreled glass micro-electrodes as previously described for the LC. Haskins, J.T. et al. Eur.
J. Pharmacol. 115:139-146 (1985). Using the stereotaxic orientation of Konig, J.F.R., and

Klippel, R.A. The rat brain: A stereotaxic atlas of the forebrain and lower parts of the brain
stem Baltimore: Williams and Wilkins (1963), the electrode tips should be lowered via a

‘hydraulic microdrive from a point 1.00 mm above the locus coeruleus (AP 2.00 mm caudal

to the interaural line and 1.03 mm lateral to midline). Drugs are administered i.v. through a
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lateral tail vein cannuia. Only one cell should be studied in each rat in order to avoid

residual drug effects.

5.7. EXAMPLE 7: Oral Formulation

The pharmaceutical compositions of this invention may be administered in a

variety of ways. Oral formulations are of the easiest to administer.

5.7.1. Hard Gelatin Capsule Dosage Forms

Table II provides the ingredients of suitable capsule forms of the

pharmaceutical compositions of this invention.

TABLE I1
Component 25 mg capsule 50 mg capsule 100 mg capsule
(+)-O-desmethyl- 25 50 100
venlafaxine
Microcrystalline 90.0 90.0 90.0
Cellulose
Pre-gelatinized 100.3 97.8 82.8
Starch
Croscarmellose 7.0 7.0 7.0
Magnesium 0.2 0.2 0.2
Stearate

The active ingredient (optically pure (+)-venlafaxine derivative) is sieved
and blended with the excipients listed. The mixture is filled into suitably sized two-piece
hard gelatin capsules using suitable machinery and methods well known in the art. See
Remington's Pharmaceutical Sciences, 16th or 18th Editions, each incorporated herein in its
entirety by reference thereto. Other doses may be prepared by altering the fill weight and, if
necessary, by changing the capsule size to suit. Any of the stable hard gelatin capsule
formulations above may be formed.

5.7.2. Compressed Tablet Dosage Forms

The ingredients of compressed tablet forms of the pharmaceutical
compositions of the invention are provided in Table III.
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TABLE 111. Compressed Tablet Unit Dosage Forms
Component 25 mg capsule 50 mg capsule 100 mg capsule
(+)-O-desmethyl- 25 50 100
venlafaxine
Microcrystalline 90.0 90.0 90.0
Cellulose
Pre-gelatinized 100.3 97.8 82.8
Starch
Croscarmellose 7.0 7.0 7.0
Magnesium 0.2 0.2 0.2
Stearate

The active ingredient is sieved through a suitable sieve and blended with the

excipients until a uniform blend is formed. The dry blend is screened and blended with the

magnesium stearate. The resulting powder blend is then compressed into tablets of desired

shape and size. Tablets of other strengths may be prepared by altering the ratio of the active

ingredient to the excipient(s) or modifying the table weight.

While the invention has been described with respect to the particular

embodiments, it will be apparent to those skilled in the art that various changes and

modifications may be made without departing from the spirit and scope of the invention as

defined in the claims. Such modifications are also intended to fall within the scope of the

appended claims.,
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THE CLAIMS

What is claimed is:

1. A pharmaceutical composition which comprises (+)-venlafaxine
derivative, or a pharmaceutically acceptable sait, solvate, or clathrate thereof, substantially
free of its (-) stereoisomer and a pharmaceutically acceptable carrier or excipient.

2. The pharmaceutical composition of claim 1 wherein the
(+)-venlafaxine derivative is selected from the group consisting of
(+)-O-desmethylvenlafaxine, (+)-N-desmethylvenlafaxine,
(+)-N,0O-didesmethylvenlafaxine, and (+)-N,N-didesmethylvenlafaxine.

3. The pharmaceutical composition of claim 2 wherein the
(+)-venlafaxine derivative is (+)-O-desmethylveniafaxine or (+)-N,O-
didesmethylvenlafaxine.

4. The pharmaceutical composition of claim 1 adapted for intravenous
infusion, transdermal delivery, or oral delivery.

5. The pharmaceutical composition of claim 1 wherein the amount of
(+)-venlafaxine derivative, or a pharmaceutically acceptable salt thereof, comprises greater

than about 90% by weight of the total amount of racemic venlafaxine derivative.

6. The pharmaceutical composition of claim 1 wherein the

(+)-venlafaxine derivative comprises a hydrochloride salt thereof.
7. The pharmaceutical composition of claim 1 wherein said
pharmaceutically acceptable excipient comprises lactose, croscarmellose sodium,

microcrystalline cellulose, pre-gelatinized starch, and magnesium stearate.

8. The pharmaceutical composition of claim 1 wherein said

pharmaceutical composition is substantially free of all mono- or di-saccharides.

9. The pharmaceutical composition of claim 8 wherein said
pharmaceutical composition is lactose-free.
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10.  The pharmaceutical composition of claim 1 wherein the
(+)-venlafaxine derivative is (+)-O-desmethylvenlafaxine and the excipient comprises

lactose.

11.  The pharmaceutical composition of claim 10 wherein the excipient
further comprises microcrystalline cellulose, pre-gelatinized starch, magnesium stearate,

and croscarmellose sodium.

12. A pharmaceutical dosage form which comprises a therapeutically
effective amount of (+)-venlafaxine derivative or a pharmaceutically acceptable salt,
solvate, or clathrate thereof, substantially free of its (-) stereoisomer, and a pharmaceutically

acceptable carrier or excipient.

13.  The dosage form of claim 12 wherein said dosage form is a tablet or a
capsule.

14. The dosage form of claim 12 adapted for intravenous infusion,
transdermal delivery, or oral delivery.

15.  The dosage form of claim 12 wherein the therapeutically effective
amount is from about 10 mg to about 1000 mg.

16.  The dosage form of claim 15 wherein the therapeutically effective
amount is from about 50 mg to about 500 mg.

17. The dosage form of claim 16 wherein the therapeutically effective
amount is from about 75 mg to about 350 mg.

18. A method of preparing (+)-N-desmethylvenlafaxine which
comprises contacting a compound of Formula 5:

H,CO

-35.
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with a reductant for a time and at a temperature sufficient to form

(x)-N-desmethylvenlafaxine, and isolating (+)-N-desmethylvenlafaxine therefrom.
19.  The method of claim 18 wherein the reductant is BH;"Me,S.

20. A method of preparing (+)-N,N-didesmethylvenlafaxine which

comprises contacting a compound of Formula 2:

CN

HsCO
2

with a reductant for a time and at a temperature sufficient to form

(£)-N,N-didesmethylvenlafaxine, and isolating (+)-N,N-didesmethyivenlafaxine therefrom.
21.  The method of claim 20 wherein the reductant is CoCl,/NaBH,.
22. A method of preparing (+)-O-desmethylvenlafaxine which comprises

contacting (+)-venlafaxine with lithium diphenylphosphide for a time and at a temperature

sufficient to form (z)-O-desmethylvenlafaxine, and isolating (+)-O-desmethylveniafaxine
therefrom.

23.  Substantially pure (+)-O-desmethylvenlafaxine and pharmaceutically
acceptable salts, solvates, and clathrates thereof.

24, Substantially pure (+)-N,O-didesmethylvenlafaxine and
pharmacecutically acceptable salts, solvates, and clathrates thereof.

25. Substantially pure (+)-O-desmethyl-N,N-didesmethylvenlafaxine and
pharmaceutically acceptable salts, solvates, and clathrates thereof.

26.  (+)-N-desmethylvenlafaxine and pharmaceutically acceptable salts,
solvates, and clathrates thereof,

27. (+)-N,N-didesmethylvenlafaxine and pharmaceutically acceptable
salts, solvates, and clathrates thereof.
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28. A method of treating an affective disorder in a human which
comprises administering to a human in need of such treatment a therapeutically effective
amount of a (+)-venlafaxine derivative, or a pharmaceutically acceptable salt, solvate, or
clathrate thereof, substantially free of its (-) stereoisomer.

29.  The method of treating an affective disorder in a human according to
claim 28 in which said amount is sufficient to alleviate the affective disorder but
insufficient to cause adverse effects associated with the administration of racemic

venlafaxine.

30. The method of claim 28 wherein the affective disorder is selected
from the group consisting of depression, attention deficit disorder, and attention deficit

disorder with hyperactivity.

31. A method for treating obesity or weight gain in a human which
comprises administering to a human in need of a reduction or maintenance in weight a
therapeutically effective amount of a (+)-venlafaxine derivative, or a pharmaceutically

acceptable salt, solvate, or clathrate thereof, substantially free of its (-) stereoisomer.

32. The method for treating obesity or weight gain in a human according
to claim 31 wherein said amount is sufficient to alleviate obesity or weight gain but
insufficient to cause the adverse effects associated with administration of racemic

venlafaxine.

33. A method of treating disorders ameliorated by inhibition of neuronal
monoamine reuptake in a human which comprises administering to a human in need of such
treatment a therapeutically effective amount of a (+)-venlafaxine derivative, or a
pharmaceutically acceptable salt, solvate, or clathrate thereof, substantially free of its (-)
stereoisomer.

34.  The method of treating disorders ameliorated by inhibition of
neuronal monoamine reuptake in a human according to claim 33 in which said amount is
sufficient to alleviate said disorders but insufficient to cause adverse effects associated with
administration of racemic venlafaxine.

35.  The method of treating disorders ameliorated by inhibition of

neuronal monoamine reuptake in a human according to claim 33 wherein said monoamine
is dopamine.
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36. The method of treating disorders ameliorated by inhibition of
neuronal monoamine reuptake in a human according to claim 33 wherein said disorder is

Parkinson's disease or epilepsy.

37. A method for treating cerebral function disorders in humans which
comprises administering to a human in need of such treatment a therapeutically effective
amount of a (+)-venlafaxine derivative, or a pharmaceutically acceptable salt, solvate, or
clathrate thereof, substantially free of its (-) stereoisomer.

38.  The method for treating cerebral function disorders in a human
according to claim 37 wherein said amount is sufficient to alleviate cerebral function
disorders but insufficient to cause adverse effects associated with administration of racemic

venlafaxine.

39. The method for treating cerebral function disorders in a human

according to claim 37 wherein said disorder is caused by a cerebrovascular disease.

40. The method for treating cerebral function disorders in a human
according to claim 39 wherein said cerebrovascular disease is selected from the group
consisting of cerebral infarction, cerebral bleeding, cerebral arteriosclerosis, cerebral venous

thrombosis and head injuries.

41.  The method for treating cerebral function disorders in a human
according to claim 37 wherein said cerebral function disorder is selected from the group
consisting of senile dementia, Alzheimer's type dementia, memory loss and
amnesia/amnestic syndrome.

42. A method for treating pain in humans which comprises administering
to a human in need of such treatment a therapeutically effective amount of a (+)-venlafaxine
derivative, or a pharmaceutically acceptable salt, solvate, or clathrate thereof, substantially

free of its (-) stereoisomer.

43.  The method for treating pain in a human according to claim 42
wherein said amount is sufficient to alleviate pain but insufficient to cause adverse effects

associated with administration of racemic venlafaxine.

44.  The method for treating pain in a human according to claim 42
wherein the pain is chronic pain.
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45. A method of treating an obsessive-compulsive disorder in a human
which comprises administering to a human in need of such treatment a therapeutically
effective amount of a (+)-venlafaxine derivative, or a pharmaceutically acceptable salt,
solvate, or clathrate thereof, substantially free of its (-) stereoisomer.

46. A method of treating substance abuse in a human which comprises
administering to a human in need of such treatment a therapeutically effective amount of a
(+)-venlafaxine derivative, or a pharmaceutically acceptable salt, solvate, or clathrate
thereof, substantially free of its (-) stereoisomer.

47. A method of treating or preventing pre-menstrual syndrome in a
human which comprises administering to a human in need of such treatment or prevention a
therapeutically effective amount of a (+)-venlafaxine derivative, or a pharmaceuticalty

acceptable salt, solvate, or clathrate thereof, substantially free of its (-) stereoisomer.

48. A method of treating anxiety in a human, which comprises
administering to a human in need of such treatment a therapeutically effective amount of a
(+)-venlafaxine derivative, or a pharmaceutically acceptable salt, solvate, or clathrate
thereof, substantially free of its (-) stereoisomer.

49. A method of treating an eating disorder in a human, which comprises

* administering to a human in need of such treatment a therapeutically effective amount of a

(+)-venlafaxine derivative, or a pharmaceutically acceptable salt, solvate, or clathrate
thereof, substantially free of its (-) stereoisomer.

50. A method of treating or preventing migraine, or migraine headaches,
in 2 human which comprises administering to a human in need of such treatment a
therapeutically effective amount of a (+)-venlafaxine derivative, or a pharmaceutically

acceptable salt, solvate, or clathrate thereof, substantially free of its (-) stereoisomer.

51. A method for treating or preventing incontinence in a human which
comprises administering to a human in need of such treatment a therapeutically effective
amount of a (+)-venlafaxine derivative, or a pharmaceutically acceptable salt, solvate, or
clathrate thereof, substantially free of its (-) stereoisomer.

52. The method of claim 51 wherein said incontinence is selected from

the group consisting fecal incontinence, overflow incontinence, passive incontinence, reflex
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incontinence, stress urinary incontinence, urge incontinence, urinary exertional

incontinence, and incontinence of urine.

53.  The method of claim 28 wherein the (+)-venlafaxine derivative is
selected from the group consisting of (+)-O-desmethylvenlafaxine,
(+)-N-desmethylvenlafaxine, (+)-N,O-didesmethylvenlafaxine, and
(+)-N,N-didesmethylvenlafaxine.

54. The method of claim 53 wherein the (+)-venlafaxine derivative is
(+)-O-desmethylvenlafaxine or (+)-N,O-didesmethylvenlafaxine.

55.  The method of claim 28 wherein (+)-venlafaxine derivative is
administered by intravenous infusion, transdermal delivery, or orally as a tablet or a

capsule.

56. The method of claim 28 wherein the amount administered is from

‘about 10 mg to about 1000 mg per day.

57. The method of claim 56 wherein the amount administered is from
about 50 mg to about 500 mg per day.

58. The method of claim 57 wherein the amount administered is from
about 75 mg to about 350 mg per day.

59. The method of claim 28 wherein the amount of (+)-venlafaxine
derivative, or a pharmaceutically acceptable salt, solvate, or clathrate thereof, is greater than

approximately 90% by weight of the total amount of racemic venlafaxine derivative.
60.  The method of claim 28 wherein the (+)-venlafaxine derivative, or
pharmaceutically acceptable salt, solvate, or clathrate thereof, is administered together with

a pharmaceutically acceptable carrier.

61.  The method of claim 28 wherein the (+)-venlafaxine derivative is
administered as a hydrochloride salt.
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METHODS OF TREATING AND PREVENTING
PAIN, ANXIETY, AND INCONTINENCE USING
DERIVATIVES OF (-)-VENLAFAXINE

1. FIELD OF INVENTION

[0001] The invention relates to optically pure derivatives
of (-)-venlafaxine, methods of their synthesis, compositions
comprising them, and methods of their use.

2. BACKGROUND OF THE INVENTION

[0002] A number of nontricyclic antidepressants bave
recently been developed that diminish the cardiovascular
and anticholinergic liability characteristic of tricyclic anti-
depressants. Some of these compounds are used as anti-
obesity agents and have shown promise in the treatment of
cerebral function disorders such as Parkinson’s disease and
senile dementia. See, e.g., WO 94/00047 and WO 94/00114.
The nontricyclic compound venlafaxine, chemically named
(+)-1{2-(dimethylamino)-1-(4-methoxyphenyl)ethyl]-cy-
clohexanol, is an antidepressant which bas been studied
cxtensively and which is described in, for example, U.S. Pat.
No. 4,761,501 and Pento, J. T. Drugs of the Future
13(9):839-840 (1988). Its hydrochloride salt is currently
commercially available in the United States under the trade
name Effexor®. Effexor®, which is a racemic mixture of the
(+) and (=) enantiomers of venlafaxine, is indicated for the
treatment of depression.

[0003] Although venlafaxine contains an asymmetric car-
bon atom and is sold as a racemate, it has been reported that
its (~) enantiomer is a more potent inhibitor of norepineph-
rine synaptosomal uptake while its (+) enantiomer is more
selective in inhibiting serotonin uptake. Howell, S. R. et al.
Xenabiotica 24(4):315-327 (1994). Furthermore, studies
have shown that the ratio of the two isomers’ metabolism
varics not only among specics, but between subjects as well.
Klamerus, K. 1. et al. J. Clin. Pharmacol. 32:716-724
(1992). In humans, venlafaxine is transformed by a saturable
metabolic pathway into two minor metabolites, N-desmeth-
ylvenlafaxine and N,0O-didesmethylvenlafaxine, and one
major metabolite, O-desmethylvenlafaxine, as shown in
Scheme I(a):

Scheme I{a)
N

CH;0

HO

10/;/ lsa% \1‘6%
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-continued
OCH,4 OH o)

HO. N HO. N HO

[0004] Xlamerus, K. J. et al. J. Clin. Pharmacol. 32:716-
724 (1992). All of these metabolites are racemic. In vitro
studies suggest that O-desmethylvenliafaxine is a more
potent inhibitor of norepinephrine and dopamine uptake than
the parent compound racemic venlafaxine. Muth, E. A. et al.
Drug Develop. Res. 23:191-199 (1991). O-desmethylven-
lafaxine has also been reported to have a half-life (t4%) of
about 10 hours, which is approximately 2.5 times as long as
that of venlafaxine. Klamerus, X. J. et al. J. Clin. Pharma-
col. 32:716-724 (1992). Studies directed at understanding
the activity of O-desmethylvenlafaxine as compared to its
parent have been hampered, however, by the metabolic
difference between laboratory animals and man in their
exposure to venlafaxine. Howell, S. R. et al. Xenobiotica
24(4):315-327 (1994).

[0005] Despite the benefits of racemic venlafaxine, it has
adverse effects including, but not limited to, sustained
hypertension, headache, asthenia, sweating, nausea, consti-
pation, somnolence, dry mouth, dizziness, insomnia, ner-
vousness, anxiety, blurred or blurry vision, and abnormal
ejaculation/orgasm or impotence in males. Physicians’ Desk
Reference pp. 3293-3302 (53" ed., 1999); see also Sinclair,
J. et al. Rev. Contemp. Pharmacother. 9:333-344 (1998).
These adverse effects can significantly limit the dose level,
frequency, and duration of drug therapy. It would thus be
desirable to find a compound with the advantages of ven-
lafaxine while avoiding its disadvantages.

3. SUMMARY OF THE INVENTION

[0006] This invention relates to novel pharmaceutical
compositions comprising optically pure derivatives of (-)-
venlafaxine such as (-)-O-desmethylvenlafaxine. The
invention also relates to methods of preparing optically pure
derivatives of (-)-venlafaxine with high purity and in high
yield, and to methods of treating and preventing diseases and
disorders which comprise the administration of one or more
optically pure derivatives of (-)-venlafaxine to a human in
need of such treatment or prevention.

[00607] Methods and compositions of the invention can be
used to treat or prevent depression and affective disorders
such as, but not limited to, attention deficit disorder and
attention deficit disorder with hyperactivity. Methods and
compositions of the invention are also useful in treating
obesity and weight gain in a human. The invention also
encompasses the treatment of cerebral function disorders
including, but not limited to, senile dementia, Parkinson’s
disease, epilepsy, Alzheimer’s disease, amnesia/amnestic
syndrome, autism and schizophrenia; disorders ameliorated
by inhibition of neuronal monamine reuptake; and pain,
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particularly chronic pain. The invention further encom-
passes the treatment or prevention of obsessive-compulsive
disorder, substance abuse, pre-menstrual syndrome, anxiety,
cating disorders and migraines. The invention finally
encompasses the treatment or prevention of incontinence in
humans.

[0008] The compounds and compositions of the invention
possess potent activity for treating or preventing the above-
described disorders while reducing or avoiding adverse
effects including, but not limited to, sustained hypertension,
headache, asthenia, sweating, nausea, constipation, somno-
lence, dry mouth, dizziness, insomnia, nervousness, anxiety,
blurred or blurry vision, and abnormal ejaculation/orgasm or
impotence in males. In particular, adverse effects associated
with the administration of racemic venlafaxine are reduced
or avoided by the use of optically pure derivatives of
(-)-venlafaxine. Compositions of the invention can also
exhibit long half lives as compared to racemic venlafaxine.

[0009] Although a variety of pharmaceutical salts, sol-
vates, clatherates and/or hydrates (including anhydrous
forms) of the active ingredients disclosed herein are suitable
for use in the methods and compositions of the invention, the
optically pure derivatives of (-)-venlafaxine are typically
prepared as hydrochloride salts, and preferably as the mono-
hydrates.

3.1. DEFINITIONS

[0010] As used herein, the term “venlafaxine” means the
racemic compound (+)-1{2-(dimethylamino)-1-(4-methox-
yphenyl)ethyl]cyclohexanol.

[0011] As used herein, the tens “venlafaxine derivative”
and “derivative of venlafaxine” encompass, but are not
limited to, human metabolites of racemic venlafaxine. In
particular, the terms “venlafaxine derivative” and “deriva-
live of venlafaxine™ mean a compound selected from the
group that includes, but is not limited to: (£)-N-desmethyl-
venlafaxine, chemically named (z)-1-[2-(methylamino)-1-
(4-methoxyphenyl)ethyl]cyclohexanol; (£)-N,N-didesmeth-
ylvenlafaxine, chemically named (1)-i-{2-(amino)-1-(4-
methoxyphenyl)ethyl]eyclohexanol; (x)-O-
desmethylvenlafaxine, chemically named (3)-1-]2-
(dimethylamino)-1-(4-phenol)ethyljcyclohexanol; (+)-N,O-
didesmethylvenlafaxine, chemically named (+)-12-
(methylamino)-1-(4-phenol)ethyljcyclohexanol; and (x)-O-
desmethyl-N,N-didesmethylvenlafaxine, chemically named
chemically named (+)-1-{2-(amino)-1-(4-phenol)ethyl]cy-
clohexanol.

[0012] As used herein, the terms “(~)-venlafaxine deriva-
tive” and “derivative of (-)-venlafaxine” encompass, but are
not limited to, optically pure human metabolites of (-)-
venlafaxine. In particular, the terms “(~)-venlafaxine deriva-
tive” and “derivative of (~)-venlafaxine” mean a compound
selected from the group that includes, but is not limited to:
optically pure (-)-N-desmethylvenlafaxine, chemically
named (~)-1-[2-(mecthylamino)-1-(4-methoxyphenyl)ethyl]
cyclohexanol; optically pure (-)-N,N-didesmethylvenlafax-
ine, chemically named (-)-1-[2-(amino)-1-(4-methoxyphe-
nylethyl]cyclohexanol; optically pure (-)-0-
desmethylvenlafaxine, chemically named (-)-1 2-
(dimethylamino)-1-(4-phenol)ethyl]cyclohexanol; optically
pure (-)-N,O-didesmethylvenlafaxine, chemically named
(-)-1{2-(methylamino)-1-(4-phenol)ethyllcyclohexanol;
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and optically pure (-)-O-desmethyl-N,N-didesmethylven-
lafaxine, chemically named chemically named (-)-1-[2-
(amino)-1-(4-phenol)ethyl]cyclohexanol.

[0013] As used herein, the terms “(+)-venlafaxine deriva-
tive” and “derivative of (+)-venlafaxine” encompass, but are
not limited to, optically pure human metabolites of (+)-
venlafaxine. In particular, the terms “(+)-venlafaxine deriva-
tive” and “derivative of (+)-venlafaxine” mean a compound
selected from the group that includes, but is not limited to:
optically pure (+)-N-desmethylvenlafaxine, chemically
named (+)-1{2-(methylamino)-1-(4-methoxyphenyl)ethyl]
cyclohexanol; optically pure (+)-N,N-didesmethylvenlafax-
ine, chemically named (+)-1-[2-(amino)-1-(4-methoxyphe-
nyDethyl]cyclohexanol; optically pure (+)-0-
desmethylvenlafaxine, chemically named (+)-1-[2-
(dimethylamino)-1-(4-phenol)ethylJcyclohexanol; optically
pure (+)-N,O-didesmethylvenlafaxine, chemically named
(#)-1{2-(methylamino)-1-(4-phenol)ethyl]cyclohexanol;
and optically pure (+)-O-desmethyl-N,N-didesmethylven-
lafaxine, chemically named chemically named (+)-1-[2-
(amino)-1-(4-phenol)ethyl]eyclohexanol.

[0014] As used herein to describe a compound, the term
“substantially free of its (+) stereoisomer” means that the
compound is made up of a significantly greater proportion of
its (-) stereoisomer than of its optical antipode (i.e., its (+)
stereoisomer). In a preferred embodiment of the invention,
the term “substantially free of its (+) stercoisomer” means
that the compound is made up of at least about 90% by
weight of its (<) stereoisomer and about 10% by weight or
less of its (+) stereoisomer. In a more preferred embodiment
of the invention, the term “substantially free of its (+)
stereoisomer” means that the compound is made up of at
least about 95% by weight of its (<) stereoisomer and about
5% by weight or less of its (+) stereoisomer. Io an even more
preferred embodiment, the term “substantially free of its (+)
stereoisomer” means that the compound is made up of at
least about 99% by weight of its (~) stereoisomer and about
1% or less of its (+) stereoisomer. In another preferred
embodiment, the term “substantially free of its (+) stereoi-
somer” means that the compound is made up of nearly 100%
by weight of its () stereoisomer. The above percentages are
based on the total amount of the combined sterecisomers of
the compound. The terms “substantially optically pure (-)-
venlafaxine derivative,”“optically pure (-)-venlafaxine
derivative” and “(-) isomer of venlafaxine derivative” all
refer to a derivative of (-)-venlafaxine that is substantially
free of its (+) stereoisomer.

[0015] As used herein, the term “pharmaceutically accept-
able salts” refers to salts prepared from pharmaceutically
acceptable non-toxic acids, including inorganic acids and
organic acids. Suitable non-toxic acids include inorganic and
organic acids such as acetic, benzenesulfonic, benzoic, cam-
phorsulfonic, citric, ethenesulfonic, fumaric, gluconic,
glutamic, hydrobromic, hydrochloric, isethionic, lactic,
maleic, malic, mandelic, methanesulfonic, mucic, nitric,
pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric
acid, p-toluenesulfonic and the like. Particularly preferred
are hydrochloric, ' hydrobromic, phosphoric, and sulfuric
acids, and most particularly preferred is the hydrochloride
salt.

[0016] As used herein, the term “affective disorder”
includes depression, attention deficit disorder, attention defi-
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cit disorder with hyperactivity, bipolar and manic condi-
tions, and the like. The terms “attention deficit disorder”
(ADD) and “attention deficit disorder with hyperactivity”
(ADDH), or attention deficit/hyperactivity disorder (AD/
HD), are used herein in accordance with the accepted
meanings as found in the Diagnostic and Statistical Manual
of Mental Disorders, 4™ Ed., American Psychiatric Associa-
tion (1997) (DSM-1V™),

[0017] As used herein, the term “a method of treating
depression” means relief from the symptoms of depression
which include, but are not limited to, changes in mood,
feelings of intense sadness, despair, mental slowing, loss of
concentration, pessimistic worry, agitation, and self-depre-
cation. Physical changes may also be relieved, including
insomnia, anorexia, weight loss, decreased energy and
libido, and abnormal hormonal circadian rhythms.

[0018] As used herein, the term “a method for treating
obesity or weight gain” means reduction of weight, relief
from being overweight, relief from gaining weight, or relief
from obesity; all of which are usually due to extensive
consumption of food.

[0019] As used herein, the term “a method of treating
disorders ameliorated by inhibition of neuronal monoamine
reuptake” means relief from symptoms of disease states
associated with abnormal neuronal monoamine levels; such
symptoms are reduced by way of ncuronal monoamine
reuptake inhibition. Monoamines, the reuptake of which are
inhibited by the compounds or compositions of the present
invention, include, but are not limited to, noradrenaline (or
norepinephrine), serotonin and dopamine. Disorders treated
by neuronal monoamine reuptake inhibition include, but are
not limited to, Parkinson’s disease and epilepsy.

[0020] As used herein, the term “method of treating Par-
kinson’s disease” means relief from the symptoms of Par-
kinson’s disease which include, but are not limited to,
slowly increasing disability in purposeful movement, trem-
ors, bradykinesia, rigidity, and a disturbance of posture in
humans.

[0021] As used herein, the term “a method for treating
cerebral function disorders” means relief from the disease
states associated with cerebral function disorders involving
intellectual deficits which include but are not limited to,
senile dementia, Alzheimer’s type dementia, memory loss,

amnesia/amnestic syndrome, disturbances of consciousness, -

coma, lowering of attention, speech disorders, Parkinson’s
disease, Lennox syndrome, autism, hyperkinetic syndrome
and schizophrenia. Also within the meaning of cerebral
function disorders are disorders caused by cerebrovascular
diseases including, but not limited to, cerebral infarction,
cerebral bleeding, cerebral arteriosclerosis, cerebral venous
thrombosis, head injuries, and the like and where symptoms
include disturbances of consciousness, senile dementia,
coma, lowering of attention, speech disorders, and the like.

[0022] The terms “obsessive-compulsive disorder,”sub-
stance abuse,”“pre-menstrual syndrome,”“anxiety,”“eating
disorders” and “migraine” are used herein in a manner
consistent with their accepted meanings in the art. See, ¢.g.,
DSM-IV™. The terms “method of treating or preventing,
"“method of treating” and “method of preventing” when
used in connection with these disorders mean the amelio-
ration, prevention or relief from the symptoms and/or effects
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associated with these disorders. Without being limited by
any theory, the treatment or prevention of certain of these
disorders may be related to the activity of the active ingre-
dient(s) as inhibitors of serotonin uptake.

[0023] As used herein, the term “a method of treating or
preventing incontinence” means prevention of or relief from
the symptoms of incontinence including involuntary voiding
of feces or urine, and dribbling or leakage or feces or urine
which may be due to one or more causes including but not
limited to pathology altering sphincter control, loss of cog-
nitive function, overdistention of the bladder, hyper-reflexia
and/or involuntary urethral relaxation, weakness of the
muscles associaled with the bladder or neurologic abnor-
malities.

4. DETAILED DESCRIPTION OF THE
INVENTION

[0024] This invention relates to optically pure derivatives
of (-)-venlafaxine such as, but not limited to, (=)-O-desm-
cthylvenlafaxine, (-)-N-desmethylvenlafaxine, and (-)-N,
O-didesmethylvenlafaxine. This invention further relates to
the synthesis of optically pure (-)-venlafaxine derivatives
and to compositions (e.g., pharmaceutical compositions)
comprising them. The invention also relates to novel uses of
the compounds disclosed herein, which constitute improve-
ments over the use of racemic venlafaxine as well as over the
optically pure isomers of venlafaxine.

[0025] One embodiment of the invention encompasses a
method of treating an affective disorder in a human which
comprises administering to a human in need of such treat-
ment a therapeutically effective amount of a (-)-venlafaxine
derivative, preferably (-)-O-desmethylvenlafaxine, or a
pharmaceutically acceptable salt thereof, substantially free
of its (+) stereoisomer. Venlafaxine derivatives, preferably
(-)-O-desmethylvenlafaxine, can be used to treat an affec-
tive disorder while exhibiting a longer half life than ven-
lafaxine and/or while avoiding or reducing adverse effects
that are associated with the administration of venlafaxine.

[0026] Another embodiment of the invention encompasses
a method of treating weight gain or obesity in a human
which comprises administering to a human in need of weight
loss or obesity therapy a therapeutically effective amount of
a (-)-venlafaxine derivative, preferably (-)-O-desmethyl-
venlafaxine, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stereoisomer, said amount being
sufficient to reduce or prevent weight gain or obesity.
Optically pure (-)-venlafaxine derivatives, preferably (-)-
O-desmethylvenlafaxine, can be used to treat weight gain or
obesity disorder while exhibiting a longer half life than
venlafaxine and/or while avoiding or reducing adverse
cffects that are associated with the administration of ven-
lafaxine.

[0027] Another embodiment of the invention encompasses
a method of treating disorders ameliorated by neuronal
monoamine reuptake inhibition in a human which compriscs
administering to a human a therapeutically cffective amount
of a (-)-venlafaxine derivative, preferably (~)-O-desmeth-
ylvenlafaxine, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stercoisomer, said amount being
sufficient to treat such disorders. Disorders which are ame-
liorated by neuronal monoamine reuptake include, but are
not limited to, Parkinson’s disease, epilepsy, and depression.

L



US 2003/0018083 Al

The optically pure derivative of (-)-venlafaxine may be used
to treat such disorders while avoiding or reducing adverse
effects associated with the administration of venlafaxine.

[0028] Optically pure, or substantially optically pure, (-)-
venlafaxine derivatives, preferably (-)-O-desmethylven-
lafaxine, and compositions containing them are also useful
in treating cerebral function disorders. Such disorders
include, but are not limited to, senile dementia, Alzheimer’s
type dementia, memory loss, amnesia/amnestic syndrome,
disturbance of consciousness, coma, lowering of attention,
speech disorders, Parkinson’s disease, Lennox syndrome,
autism, hyperkinetic syndrome and schizophrenia. Cerebral
function disorders may be induced by factors including, but
not limited to, cerebrovascular diseases such as cerebral
infarction, cerebral bleeding, cerebral arteriosclerosis, cere-
bral venous thrombosis, head injuries and the like and where
symptoms include disturbances of consciousness, senile
dementia, coma, lowering of attention, speech disorders and
the like. Thus, the invention encompasses a method of
treating cerebral function disorder in a human which com-
prises administering to a human in need of such therapy a
therapeutically effective amount of (-)-venlafaxine deriva-
tive, preferably (-)-O-desmethylvenlafaxine, or a pharma-
ceutically acceptable salt thereof, substantially free of its (+)
stereoisomer. The use of an optically pure (-)-venlafaxine
derivative, preferably optically pure (-)-O-desmethylven-
lafaxine, is intended to provide an improvement over the use
of the parent drug venlafaxine. The optically pure deriva-
tives of the invention are more potent and yet provide an
overall improved therapeutic index over venlafaxine.

[0029] Another embodiment of the invention encompasses
a method of treating pain, including chronic pain, in a human
which comprises administering to a human in need of such
therapy a therapeutically effective amount of (-)-venlafax-
ine derivative, preferably (=)-O-desmethylvenlafaxine, or a
pharmaceutically acceptable salt thereof, substantially free
of its (+) stercoisomer, said amount being sufficient to
alleviate the human’s pain.

[0030] Another embodiment of the invention encompasses
a method of treating an obsessive-compulsive disorder in a
human, which comprises administering to a human in peed
of such therapy a therapeutically effective amount of a
(-)-venlafaxine derivative, preferably (-)-O-desmethylven-
lafaxine, or a pharmaceutically acceptable salt thereof, sub-
stantially free of its (+) stereoisomer.

[0031] Another embodiment of the invention encompasses
a method of treating or preventing substance abuse in a
human, which comprises administering to a human in need
of such therapy a therapeutically effective amount of a
(-)-venlafaxine derivative, preferably (-)-O-desmethylven-
lafaxine, or a pharmaceutically acceptable salt thereof, sub-
stantially free of its (+) sterecisomer.

[0032] Another embodiment of the invention encompasses
a method of treating or preventing pre-menstrual syndrome
in a human, which comprises administering to 2 human in
need of such therapy a therapeutically effective amount of a
(-)-venlafaxine derivative, preferably (-)-O-desmethylven-
lafaxine, or a pharmaceutically acceptable salt thereof, sub-
stantially free of its (+) stereoisomer.

[0033] Another embodiment of the invention encompasses
a method of treating anxiety in a human, which comprises
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administering to a human in need of such therapy a thera-
peutically effective amount of a (-)-venlafaxine derivative,
preferably (-)-O-desmethylvenlafaxine, or a pharmaceuti-
cally acceptable salt thereof, substantially free of its (+)
stereoisomer.

[0034] Another embodiment of the invention encompasses
a method of treating an eating disorder in a human, which
comprises administering to a human in need of such therapy
a therapeutically effective amount of a (-)-venlafaxine
derivative, preferably (-)-O-desmethylvenlafaxine, or a
pharmaceutically acceptable salt thereof, substantially free
of its (+) stereoisomer.

[0035] Another embodiment of the invention encompasses
a method of treating or preventing a migraine, or migraine
headaches, in a human, which comprises administering to a
human in need of such therapy a therapeutically effective
amount of a (-)-venlafaxine derivative, preferably (-)-O-
desmethylvenlafaxine, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) stereoisomer.

[0036] Another embodiment of the invention encompasses
a method of treating or preventing incontinence in a human
which comprises administering to a human in need of such
therapy a therapeutically effective amount of a (-)-venlafax-
ine derivative, preferably (-)-O-desmethylvenlafaxine, or a
pharmaceutically acceptable salt thereof, substantially frce
of its (+) stereoisomer. In particular, a (-)-venlafaxine
derivative can be used to treat fecal incontinence, stress
urinary incontinence (“SUI”), urinary exertional inconti-
nence, urge incontinence, reflex incontinence, passive
incontinence and overflow incontinence. In a preferred
embodiments the human is an elder person of an age greater
than 50 or a child of an age less than 13. Further, the
invention encompasses the treatment of incontinence in
patients with either loss of cognitive function, sphincter
control or both. The invention is particularly well suited for
the treatment or prevention of fecal incontinence and stress
urinary incontinence.

[0037] Another embodiment of the invention encompasses
a method of preparing (-)-N-desmethylvenlafaxine which
comprises contacting a compound of Formula 5:

N
\CHO

H300"

[0038] with a reductant for a time and at a temperature
sufficient to form (x)-N-desmethylvenlafaxine, and isolating
(-)-N-desmethylvenlafaxine thercfrom. A preferred reduc-
tant is BH;.Me,S.
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[0039] Another embodiment of the invention encompasses
a method of preparing (-)-N,N-didesmethylvenlafaxine
which comprises contacting a compound of Formula 2:

CN

H3CO

[0040] with a reductant for a time and at a temperature
sufficient to form (+)-N,N-didesmethylvenlafaxine, and iso-
lating (-)-N,N-didesmethylvenlafaxine therefrom. A pre-
ferred reductant is CoCl,/NaBH,.

[0041] Another embodiment of the invention encompasses
a method of preparing (-)-O-desmethylvenlafaxine which
comprises contacting (-)-venlafaxine with lithium diphe-
nylphosphide for a time and at a temperature sufficient to
form (-)-O-desmethylvenlafaxine.

[0042] Another embodiment of the invention encompasses
a method of preparing (-)-O-desmethylvenlafaxine which
comprises contacting (i)-venlafaxine with lithium diphe-
nylphosphide for a time and at a temperature sufficient to
form (+)-O-desmethylvenlafaxine, and isolating (-)-O-des-
methylvenlafaxine therefrom.

[0043] Another embodiment of the invention encompasses
substantially pure (-)-O-desmethylvenlafaxine and pharma-
ceutically acceptable salts, solvates, and clathrates thereof.

[0044] Another embodiment of the invention encompasses
substantially pure (-)-N,0-didesmethylvenlafaxine and
pharmaceutically acceptable salts, solvates, and clathrates
thereof.

{0045] Another embodiment of the invention encompasses
(-)-N-desmethylvenlafaxine and pharmaceutically accept-
able salts, solvates, and clathrates thereof.

[0046] A final embodiment of the invention encompasses
(-)-N,N-didesmethylvenlafaxine and pharmaceutically
acceptable salts, solvates, and clathrates thereof.

[0047] Compounds of the invention, which can be used
and prepared as described herein, are shown below in
Scheme I(b):

Scheme I(b

\Cl{3

--mu\
I Z—mo

OH

HyCO

(-)-N-desmethylvenlafaxine
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H
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CHj3
H
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(-)-N,0-didesmethylvenlafaxine

(-)-O-desmethyl-N,N-didesmethylvenlafaxine

[0048] The synthesis of some venlafaxine derivatives has
been described by Yardley, J. P. et al. J. Med. Chem.
33:2899-2905 (1990), the disclosure of which is hereby
incorporated by reference. This method, which may be
adapted for the synthesis of the compounds of this invention,
is shown in Scheme II:

Scheme II

CN CN
OH
a
e
R R

‘b

)
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-continued

[0049] wherein R is methoxy or hydroxy, R, is hydrogen
or methyl, and the reaction conditions are as follows: (a)
LDA in cycloalkanone at -78° C.; (b) Rh/ALO;; and (c)
HCHO, HCOOH, H,0, reflux. The (-) isomer of the race-
mic final product yielded by step (c) may be isolated by any
method known to those skilled in the art, including high
performance liquid chromatography (HPLC) and the forma-
tion and crystallization of chiral salts. See, ¢.g., Jacques, J.,
et al., Enantiomers, Racemates and Resolutions, (Wiley-
Interscience, New York, 1981); Wilen, S. H,, et al., Tetra-
hedron 33:2725 (1977); Eliel, E. L. Stereochemistry of
Carbon Compounds (McGraw-Hill, NY, 1962); and Wilen,
S. H. Tables of Resolving Agents and Optical Resolutions p.
268 (E. L. Eliel, Ed. Univ. of Notre Dame Press, Notre
Dame, Ind, 1972). As used herein, the term “isolate”
encompasses the isolation of a compound from a reaction
mixture, the purification of the compound, and the optical
resolution of the compound.

[0050] In a preferred method of the invention, (-)-N,N-
didesmethylvenlafaxine is prepared from (i)-N,N-didesm-
ethylvenlafaxine, which itself is preferably prepared accord-
ing to the method shown in Scheme I1I:

Scheme III
CN CN
OH
—
HACO H;CO
1 2
i i
N, HCI N
~5 ;!
OH OH
e
H;CO H;00
4 3

[0051] According to this method, cyclohexanone is
rcacted with compound 1 to provide compound 2. This
reaction is preferably done in the presence of a catalyst such
as, but not limited to, lithium diisopropylamide (LDA), and
in an aprotic solvent such as, but not limited to, THF. The
cyano group of compound 2 is subsequently contacted with
a reductant to provide compound 3, (+)-N,N-didesmethyl-
venlafaxine. A preferred reductant is CoCl,/NaBH, in
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methanol, although other reductants known to those skilled
in the art can also be used. Salts of (+)-N,N-didesmethyl-
venlafaxine, such as the HCI salt (compound 4), can then be
formed using reaction conditions well known in the art.
(-)-N,N-didesmethylvenlafaxine can be isolated from (+)-
N,N-didesmethylvenlafaxine using methods known in the
art (e.g., by the formation of a chiral salt or using chiral
chromatography).

[0052] Referring again to Scheme II1, (-)-N,N-didesmeth-
ylvenlafaxine can alternatively be prepared from the appro-
priate enantiomer of compound 2. Optically pure enanti-
omers of compound 2 can be isolated using methods known
in the art (by the formation of a chiral salt or using chiral
chromatography).

[0053] In another preferred method of the invention, (-)-
N-desmethylvenlafaxine is prepared from (+)-N-desmethyl-
venlafaxine, which itself is prepared from (£)-N,N-didesm-
ethylvenlafaxine according to the method shown in Scheme
Iv:

Scheme IV
H H
. N
“H “cHo
OH OH
—_—
H,CO H,CO
3 5
i i
N HC N
“cH, cH;
OH OH
——
H,CO H,CO
7 6

[0054] According to this method, (+)-N,N-didesmethyl-
venlafaxine (compound 3) is converted to compound 5
using, for example, HCO,H in a solvent such as, but not
limited to, toluene. The aldehyde of compound 5 is subse-
quently reduced to provide compound 6, (+)-N-desmethyl-
venlafaxine. A preferred reductant is BH,.Me,S in an aprotic
solvent such as, but not limited to, THF. Salts of (z)-N-
desmethylvenlafaxine, such as the HC] salt (compound 7),
can then be formed using reaction conditions well known in
the art. (-)-N-desmethylvenlafaxine can be isolated from
()-N-desmethylvenlafaxine using methods known in the art
(e.g., by the formation of a chiral salt or using chiral
chromatography).

[0055] Referring again to Scheme IV, (-)-N-desmethyl-
venlafaxine can alternatively be prepared from the appro-
priate enantiomers of compounds 3 or S. Optically pure
enantiomers of compounds 3 and 5 can be isolated using
methods known in the art (e.g., by the formation of a chiral
salt or using chiral chromatography).
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[0056] It is also possible to prepare the compounds of the
invention from racemic venlafaxine, which can be prepared
according to methods disclosed, for example, by U.S. Pat.
No. 4,761,501 and Pento, J. T. Drugs of the Future
13(9):839-840 (1988), both of which are incorporated herein
by reference. Optically pure (-)-venlafaxine can be isolated
from the racemic mixture by conventional means such as
those described above, and then selectively demethylated
according to methods known to those skilled in the art. See,
e.g., March, J. Advanced Organic Chemistry p. 361 (3™ ed.
1985).

[0057] In a preferred method of the invention, optically
pure (-)-venlafaxine is isolated from (#)-venlafaxine
according to the method shown in Scheme V:

Scheme V
i
N
\CH::,
OH
—_—
H3C0
8
T
N
™
§ 4H
OH
—_—
H3CO
9
CHj
HCl |
~ AN
=z CH;
I 4H
OH
H3CO'
10

[0058] According to this method, (-)-venlafaxine (com-
pound 9) is isolated from (z)-venlafaxine (compound 8) by
forming a chiral salt using, for example, di-p-toluoyl-D-
tartaric acid. Salts of (-)-venlafaxine, such as the HCI salt
(compound 10), can then be formed using reaction condi-
tions well known in the art.

[0059] Compounds of the invention are readily prepared
from (-)-venlafaxine. For example, in a preferred method of
the invention, (-)-O-desmethylvenlafaxine is prepared from
(-)-venlafaxine as shown in Scheme VI
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Scheme VI
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[0060] According to this method, the methoxy group of
(-)-venlafaxine (compound 9) is converted to an alcohol to
provide (-)-O-desmethylvenlafaxine (compound 11) using,
for example, lithium diphenylphosphide.

[0061] Alternative methods of preparing (x)-venlafaxine
HCI and (z)-0-desmethylvenlafaxine, from which optically
pure (-)-venlafaxine derivatives can be prepared using
methods such as those described herein, are shown in
Scheme VII:

Scheme VII
; P
N N
“H ~cH,
OH OH
—
H,CO H;00
3 8
e i
N N HCE
cn, e,
OH oH
HO H;C0
13 12

[0062] According to Scheme V1, (s)-venlafaxine (com-
pound 8) is prepared by reacting (+)-N,N-didesmethylven-
lafaxine (compound 3) with, for example, HCHO/HCO,H.
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Compound 8 can then be converted to (+)-O-desmethylven-
lafaxine (compound 13) using, for example, lithium diphe-
nylphosphide. Alternatively, salts of (+)-venlafaxine, such as
the HCI salt (compound 12), can be formed using reaction
conditions well known in the art. Optically pure enantiomers
of compounds 12 and 13 can be isolated using methods
known to those skilled in the art (e.g., by the formation of
a chiral salt or using chiral chromatography). Optically pure
enantiomers of compounds 12 and 13 can also be prepared
according to Scheme VII by beginning with the correspond-
ing optically pure enantiomers of compound 8.

[0063] Utilizing the optically pure or substantially opti-
cally pure derivatives of (-)-venlafaxine in the treatment
and/or mitigation of the conditions described herein results
in clearer dose-related definitions of efficacy, diminished
adverse effects, and accordingly an improved therapeutic
index as compared to venlafaxine itself.

[0064] The magnitude of a prophylactic or therapeutic
dose of a (-)-venlafaxine derivative (herein also referred to
as an “active ingredient™), preferably (-)-O-desmethylven-
lafaxine, in the acute or chronic management of a disease
will vary with the severity of the condition to be treated and
the route of administration. The dose, and perhaps the dose
frequency, will also vary according to age, body weight,
response, and the past medical history of the individual
patient. In general, the recommended daily dose range for
the conditions described herein lie within the range of from
about 10 mg to about 1000 mg per day, given as a single
once-a-day dose in the morning but preferably as divided
doses throughout the day taken with food. Preferably, a daily
dose range should be from about 50 mg to about 500 mg per
day, more preferably, between about 75 mg and about 350
mg per day. In managing the patient, the therapy should be
initiated at a lower dose, perhaps about 50 mg to about 75
mg, and increased if necessary up to about 250 mg to about
325 mg per day as either a single dose or divided doses,
depending on the patient’s global response. If a dosage is
increased, it is preferably done in intervals of about 75 mg
separated by at least 4 days.

{0065] Because elimination of (-)-venlafaxine derivatives
from the bloodstream is dependant on renal and liver func-
tion, it is recommended that the total daily dose be reduced
by at least 50% in patients with moderate hepatic impair-
ment, and that it be reduced by 25% in patients with mild to
moderate renal impairment. For patients undergoing hemo-
dialysis, it is recommended that the total daily dose be
reduced by 5% and that the dose be withheld until the
dialysis treatment is completed. Because some adverse reac-
tions have been reported for patients who took venlafaxine
concurrently with, or shortly after, a monamine oxidase
inhibitor, it is recommended that the (-)-venlafaxine deriva-
tives of this invention not be administered to patients
currently taking such inhibitors. In general, the concurrent
administration of the compounds of this invention with other
drugs, particularly other serotonin uptake inhibitors, should
be done with care. See, e.g., von Moltke, L. L. et al. Biol.
Psychiatry 41:377-380 (1997); and Sinclair, J. et al. Rev.
Contemp. Pharmacother. 9:333-344 (1998).

[0066] The various terms “said amount being sufficient to
alleviate the affective disorder,”“said amount being suffi-
cient to alleviate depression,”“said amount being sufficient
to alleviate altention deficit disorder,™said amount being
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sufficient to alleviate an obsessive-compulsive disorder”,
“said amount being sufficient to prevent or alleviate sub-

2«

stance abuse”, “said amount being sufficient to prevent or

» o«

alleviate pre-menstrual syndrome”, “said amount being suf-
ficient to prevent or alleviate anxiety”, “said amount being
sufficient to prevent or alleviate an eating disorder”, “said
amount being sufficient to prevent or alleviate or prevent
migraine”, “said amount being sufficient to alleviate Parkin-
son’s disease,”“said amount being sufficient to alleviate
epilepsy,”“said amount being sufficient to alleviate obesity
or weight gain,”“an amount sufficient to achieve weight
loss,”“said amount being sufficient to bring about weight
reduction in a human,”“said amount being sufficient to
alleviate pain,”“said amount being sufficient to alleviate
dementia,”said amount sufficient to alleviate said disorders
ameliorated by inhibition of neuronal monoamine reuptake,
7“said amount is sufficient to alleviate cerebral function
disorders” wherein said disorders are selected from the
group consisting of senile dementia, Alzheimer’s type
dementia, memory loss, amnesia/ampestic syndrome, dis-
turbance of consciousness, coma, lowering of attention,
speech disorders, Parkinson’s disease, Lennox syndrome,
autism, hyperkinetic syndrome, schizophrenia, and cere-
brovascular discases, such as cerebral infarction, cercbral
bleeding, cerebral arteriosclerosis, cerebral venous throm-
bosis, head injuries, and the like, “said amount being suffi-
cient to treat or prevent incontinence” wherein said incon-
tinence includes but is not limited to fecal, stress, urinary,
urinary exertional, urge, reflex, passive and overflow incon-
tinence, are encompassed by the above described dosage
amounts and dose frequency schedule. Similarly, amounts
sufficient to alleviate each of the above disorders but insuf-
ficient to cause adverse effects associated with venlafaxine
are also encompassed by thc above described dosage
amounts and dose frequency schedule.

[0067] Any suitable route of administration can be
employed for providing the patient with a therapeutically or
prophylactically effective dose of an active ingredient. For
example, oral, mucosal (e.g., nasal, sublingual, buccal, rec-
tal, vaginal), parenteral (c.g., intravenous, intramuscular),
transdermal, and subcutancous routes can be employed.
Preferred routes of administration include oral, transdermal,
and mucosal. Suitable dosage forms for such routes include,
but are not limited to, transdermal patches, ophthalmic
solutions, sprays, and aerosols. Transdermal compositions
can also take the form of creams, lotions, and/or emulsions,
which can be included in an appropriate adhesive for appli-
cation to the skin or can be included in a transdermal patch
of the matrix or reservoir type as are conventional in the art
for this purpose. A preferred transdermal dosage form is a
“reservoir type” or “matrix type” patch, which is applied to
the skin and worn for a specific period of time to permit the
penetration of a desired amount of active ingredient. The
patch can be replaced with a fresh patch when necessary to
provide constant administration of the active ingredient to
the patient.

[0068] Other dosage forms of the invention include, but
are not limited to, tablets, caplets, troches, lozenges, disper-
sioms, suspensions, suppositories, ointments, cataplasms
(poultices), pastes, powders, dressings, creams, plasters,
solutions, capsules, soft elastic gelatin capsules, and patches.

[0069] In practical use, an active ingredient can be com-
bined in an intimate admixture with a pharmaceutical carrier
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according to conventional pharmaceutical compounding
techniques. The carrier can take a wide variety of forms
depending on the form of preparation desired for adminis-
tration. In preparing the compositions for an oral dosage
form, any of the usual pharmaceutical media can be
employed as carriers, such as, for example, water, glycols,
oils, alcohols, flavoring agents, preservatives, coloring
agents, and the like in the case of oral liquid preparations
(such as suspensions, solutions, and elixirs) or aerosols; or
carriers such as starches, sugars, micro-crystalline cellulose,
diluents, granulating agents, lubricants, binders, and disin-
tegrating agents can be used in the case of oral solid
preparations, preferably without employing the use of lac-
tose. For example, suitable carriers include powders, cap-
sules, and tablets, with the solid oral preparations being
preferred over the liquid preparations.

[0070] Because of their ease of administration, tablets and
capsules represent the most advantageous oral dosage unit
forms, in which case solid pharmaceutical carriers are
cmployed. If desired, tablets can be coated by standard
aqueous or nonaqueous techniques.

[0071] In addition to the common dosage forms set out
above, an active ingredient can also be administered by
controlled release means or delivery devices that are well
known to those of ordinary skill in the art, such as those
described in U.S. Pat. Nos. 3,845,770; 3,916,899; 3,536,
809, 3,598,123; and 4,008,719, 5,674,533, 5,059,595, 5,591,
767, 5,120,548, 5,073,543, 5,639,476, 5,354,556, and 5,733,
566, the disclosures of which are incorporated herein by
reference. These dosage forms can be used to provide slow
or controlled-release of one or more active ingredients using,
for example, hydropropylmethyl cellulose, other polymer
matrices, gels, permeable membranes, osmotic systems,
multilayer coatings, microparticles, liposomes, or micro-
spheres or a combination thereof to provide the desired
release profile iIn varying proportions. Suitable controlled-
release formulations known to those of ordinary skill in the
art, including those described herein, can be readily selected
for use with the pharmaceutical compositions of the inven-
tion. The invention thus encompasses single unit dosage
forms suitable for oral administration such as, but not
limited to, tablets, capsules, gelcaps, and caplets that are
adapted for controlled-release.

[0072] All controlled-release pharmaceutical products
have a common goal of improving drug therapy over that
achieved by their non-controlled counterparts. Ideally, the
use of an optimally designed controlled-release preparation
in medical treatment is characterized by a minimum of drug
substance being employed to cure or control the condition in
a minimum amount of time. Advantages of controlled-
release formulations include: 1) extended activity of the
drug; 2) reduced dosage frequency; and 3) increased patient
compliance. In addition, controlled-release formulations can
be used to affect the time of onset of action or other
characteristics, such as blood levels of the drug, and thus can
affect the occurrence of side effects.

[0073] Most controlled-release formulations are designed
to initially release an amount of drug that promptly produces
the desired therapeutic effect, and to gradually and continu-
ally release of other amounts of drug to maintain this level
of therapeutic effect over an extended period of time. In
order o maintain this constant level of drug in the body, the
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drug must be released from the dosage form at a rate that will
replace the amount of drug being metabolized and excreted
from the body. Controlled-release of an active ingredient can
be stimulated by various inducers, including, but not limited
to, pH, temperature, enzymes, water, or other physiological
conditions or compounds.

[0074] Pharmaceutical compositions of the invention suit-
able for oral administration can be presented as discrete
dosage forms, such as capsules, cachets, or tablets, or
aerosol sprays ecach containing a predetermined amount of
an active ingredient as a powder or in granules, a solution,
or a suspension in an aqueous or non-aqueous liquid, an
oil-in-water emulsion, or a water-in-oil liquid emulsion.
Such dosage forms can be prepared by any of the methods
of pharmacy, but all methods include the step of bringing the
active ingredient into association with the carrier, which
constitutes one or more necessary ingredients. In general,
the compositions are prepared by uniformly and intimately
admixing the active ingredient with liquid carriers or finely
divided solid carriers or both, and then, if necessary, shaping
the product into the desired presentation.

[0075] For example, a tablet can be prepared by compres-
sion or molding, optionally with one or more accessory
ingredients. Compressed tablets can be prepared by com-
pressing in a suitable machine the active ingredient in a
free-flowing form such as powder or granules, optionally
mixed with an excipient such as, but not limited to, a binder,
a lubricant, an inert diluent, and/or a surface active or
dispersing agent. Molded tablets can be made by molding in
a suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent.

[0076] This invention further encompasses lactose-free
pharmaceutical compositions and dosage forms. Lactose is
used as an excipient in venlafaxine formulations. See, e.g.,
Physician’s Desk Reference®3294 (53™ ed., 1999). Unlike
the parent drug, however, N-demethylated derivatives of
(-)-venlafaxine (¢.g., (~)-N-desmethylvenlafaxine and (~)-
N,N-didesmethylvenlafaxine), are secondary or primary
amines and may thus decompose over time when exposed to
lactose. Consequently, compositions of the invention that
comprise N-demethylated derivatives of (-)-venlafaxine
preferably contain little, if any, lactose or other mono- or
di-saccharides. As used herein, the term “lactose-free”
means that the amount of lactose present, if any, is insuffi-
cient to substantially increase the degradation rate of an
active ingredient.

[0077] Lactose-free compositions of the invention can
comprise excipients which are well known in the art and are
listed in the USP (XXI)/NF (XVI), which is incorporated
herein by reference. In general, lactose-free compositions
comprise an active ingredient, a binder/filler, and a lubricant
in pharmaceutically compatible and pharmaceutically
acceptable amounts. Preferred lactose-free dosage forms
comprise an active ingredient, microcrystalline cellulose,
pre-gelatinized starch, and magnesium stearate.

[0078] This invention further encompasses anhydrous
pharmaceutical compositions and dosage forms comprising
an active ingredient, since water can facilitate the degrada-
tion of some compounds. For example, the addition of water
(c.g., 5%) is widely accepted in the pharmaceutical arts as a
means of simulating long-term storage in order to determine
characteristics such as shelf-life or the stability of formula-
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tions over time. See, ¢.g., Jens T. Carstensen, Drug Stability:
Principles & Practice, 2d. Ed., Marcel Dekker, NY, N.Y,,
1995, pp. 379-80. In effect, water and heat accelerate decom-
position. Thus the effect of water on a formulation can be of
great significance since moisture and/or humidity are com-
monly encountered during manufacture, handling, packag-
ing, storage, shipment, and use of formulations.

[0079] Anhydrous pharmaceutical compositions and dos-
age forms of the invention can be prepared using anhydrous
or low moisture containing ingredients and low moisture or
low humidity conditions. Pharmaceutical compositions and
dosage forms of the invention which contain lactose are
preferably anhydrous if substantial contact with moisture
and/or humidity during manufacturing, packaging, and/or
storage is expected.

[0080] An anhydrous pharmaceutical composition should
be prepared and stored such that its anhydrous nature is
maintained. Accordingly, anhydrous compositions are pref-
erably packaged using materials known to prevent exposure
to water such that they can be included in suitable formulary
kits. Examples of suitable packaging include, but are not
limited to, hermetically sealed foils, plastic or the like, unit
dosc containers, blister packs, and strip packs.

[0081] In this regard, the invention encompasses a method
of preparing a solid pharmaceutical formulation comprising
an active ingredient which method comprises admixing
under anhydrous or low moisture/humidity conditions the
active ingredient and an excipient (e.g., lactose), wherein the
ingredients are substantially free of water. The method can
further comprise packaging the anhydrous or non-hygro-
scopic solid formulation under low moisture conditions. By
using such conditions, the risk of contact with water is
reduced and the degradation of the active ingredient can be
prevented or substantially reduced.

[0082] Binders suitable for use in pharmaceutical compo-
sitions and dosage forms include, but are not limited to, corn
starch, potato starch, or other starches, gelatin, natural and
synthetic gums such as acacia, sodium alginate, alginic acid,
other alginates, powdered tragacanth, guar gum, cellulose
and its derivatives (e.g., ethyl cellulose, cellulose acetate,
carboxymethyl cellulose calcium, sodium carboxymethyl
cellulose), polyvinyl pyrrolidone, methyl cellulose, pre-
gelatinized starch, hydroxypropyl methyl cellulose, (e.g.,
Nos. 2208, 2906, 2910), microcrystalline cellulose, and
mixtures thereof.

[0083] Suitable forms of microcrystalline cellulose
include, for example, the materials sold as AVICEL-PH-101,
AVICEL-PH-103 AVICEL RC-581, and AVICEL-PH-105
(available from FMC Corporation, American Viscose Divi-
sion, Avicel Sales, Marcus Hook, Pa., U.S.A.). An exem-
plary suitable binder is a mixture of microcrystalline cellu-
lose and sodium carboxymethyl celtulose sold as AVICEL
RC-581. Suitable anhydrous or low moisture excipients or
additives include AVICEL-PH-103™ and Starch 1500 LM.

[0084] Examples of suitable fillers for use in the pharma-
ceutical compositions and dosage forms disclosed herein
include, but are not limited to, talc, calcium carbonate (e.g.,
granules or powder), microcrystalline cellulose, powdered
cellulose, dextrates, kaolin, mannitol, silicic acid, sorbitol,
starch, pre-gelatinized starch, and mixtures thereof. The
binder/filler in pharmaceutical compositions of the present
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invention is typically present in about 50 to about 99 weight
percent of the pharmaceutical composition.

[0085] Disintegrants are used in the compositions of the
invention to provide tablets that disintegrate when exposed
to an aqueous environment. Too much of a disintegrant will
produce tablets which may disintegrate in the bottle. Too
little may be insufficient for disintegration to occur and may
thus alter the rate and extent of release of the active
ingredient(s) from the dosage form. Thus, a sufficient
amount of disintegrant that is neither too little nor too much
to detrimentally alter the release of the active ingredient(s)
should be used to form the dosage forms of the compounds
disclosed herein. The amount of disintegrant used varies
based upon the type of formulation and mode of adminis-
tration, and is readily discernible to those of ordinary skill in
the art. Typically, about 0.5 to about 15 weight percent of
disintegrant, preferably about 1 to about 5 weight percent of
disintegrant, can be used in the pharmaceutical composition.

{0086] Disintegrants that can be used to form pharmaceu-
tical compositions and dosage forms of the invention
include, but are not limited to, agar-agar, alginic acid,
calcium carbonate, microcrystalline cellulose, croscarmel-
lose sodium, crospovidone, polacrilin potassium, sodium
starch glycolate, potato or tapioca starch, other starches,
pre-gelatinized starch, other starches, clays, other algins,
other celluloses, gums or mixtures thereof.

f0087] Lubricants which can be used to form pharmaceu-
tical compositions and dosage forms of the invention
include, but are not limited to, calcium stearate, magnesium
stearate, mineral oil, light mineral oil, glycerin, sorbitol,
mannitol, polyethylene glycol, other glycols, stearic acid,
sodium lauryl sulfate, talc, hydrogenated vegetable oil (e.g.,
peanut oil, cottonseed oil, sunflower oil, sesame oil, olive
oil, corn oil, and soybean oil), zinc stearate, ethyl oleate,
ethyl laureate, agar, or mixtures thereof. Additional lubri-
cants include, for example, a syloid silica gel (AEROSIL
200, manufactured by W. R. Grace Co. of Baltimore, Md.),
a coagulated aerosol of synthetic silica (marketed by
Degussa Co. of Plano, Tex.), CAB-O-SIL (a pyrogenic
silicon dioxide product sold by Cabot Co. of Boston, Mass.),
or mixtures thereof. A lubricant can optionally be added,
typically in an amount of less than about 1 weight percent of
the pharmaccutical composition.

[0088] Desirably, cach tablet contains from about 25 mg to
about 150 mg of the active ingredient and cach cachet or
capsule contains from about 25 mg to about 150 mg of the
active ingredient. Most preferably, the tablet, cachet, or
capsule contains either one of three dosages, ¢.g., about 25
mg, about 50 mg, or about 75 mg of active ingredient (as
scored tablets, the preferable dose form).

[0089] The invention is further defined by reference to the
following examples describing in detail the preparation of
the compositions of the invention. It will be apparent to
those skilled in the art that many modifications, both to
materials and methods, may be practiced without departing
from the purpose and interest of this invention.

5. EXAMPLES

[0090] As discussed above, at least two different synthetic
approaches may be utilized to obtain the compounds of this
invention. A first is based upon the isolation of (-)-venlafax-
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ine, followed by seclective demethylation. In a second
approach, racemic mixtures of venlafaxine derivatives are
separated into their optically pure components. 5.1.
EXAMPLE 1: Synthesis and Resolution of (-)-Venlafaxine
1-[cyano-(4-methoxyphenyl)methyl]cyclohexanol

[0091] A solution of 4-methoxybenzylnitrile (53.5 g, 0.36
mol) in 400 mL THF was cooled to -78° C. followed by
slow addition of a 2.0 M THF solution of lithium diisopro-
pylamide (200 mL, 0.40 mol) maintaining the reaction
temperature below —65 ° C. The reaction was stirred at ~78°
C. for 30 minutes. Cyclohexanone (39.5 g, 0.40 mol) was
added at a rate such that the reaction temperature did not rise
above -65° C. After the addition reaction was stirred at -78°
C. for 2 hours, then was poured into 1 L saturated aqueous
NH,C] containing ice. The mixture was stirred for 15
minutes and was extracted with ethyl acetate (4x200 mL).
Combined cthyl acetate layer was washed with water (3x100
mL), brine (1x100 mL) and dried (Na,SO,). Ethyl acetate
was evaporated in vacuo to give colorless solid that was
trichurated with hexane. The precipitate was filtered, washed
with hexane, dried in vacuo to give colorless solid (72.0 g,
80.7% yield). 'H (CDCL,): 7.30 and 6.90 (g, 4H), 3.80 (s,
3H), 3.75 (s, 1H), 1.55 (m, 10H); **C (CDCl,): 159.8, 130.8,
123.8, 120.0, 114.1, 72.9, 55.5, 49.5, 34.9, 25.3, 21.6.

[0092] 1{2-amino-1-(4-methoxyphenyl)ethyl]cyclohex-
anol

[0093] A3-L, three-neck flask equipped with a mechanical
stirrer and a thermocouple was charged with 1-{cyano(4-
methoxyphenyl)methyl]cyclohexanol (40.0 g, 0.16 mol) and
1 L methanol. To the resulting stirred solution was added
cobalt chloride (42.4 g, 0.32 mol) and the reaction was
stirred until a clear dark blue solution was obtained. Sodium
borohydride (62.0 g, 1.63 mol) was added in small lots
maintaining the reaction temperature below 35° C. A dark
black precipitate was formed along with vigorous evolution
of gas as soon as sodium borohydride was added. After
completion of addition the slurry was stirred at room tem-
perature for 2 hours. TLC examination indicated complete

disappearance of the starting material. The reaction was .

cooled in icc/water and 1 L 3N HCl was added slowly.
Reaction temperature was maintained below 25° C. Reac-
tion was stirred for 30 minutes after completion of the
addition. Small amount of black precipitate was still
observed. Methanol was removed in vacuo followed by
extraction of the aqueous layer with ethyl acetate (3x300
mL). The aqueous layer was cooled in ice/water and was
basified (pH paper) by slow addition of concentrated
NH,OH (~600 mL). Reaction temperature was maintained
below 25° C. Reaction was extracted with ethyl acetate
(4x200 mL). Combined ethyl acetate layer was washed with
water (3x100 mL), brine (1x100 mL), and dried (Na,SO,).
Ethyl acetate was evaporated in vacuo to give yellow gum
(34.0 g, 83.6% yield). 'H (CDCL;): 7.20 and 6.85 (q, 4H),
3.80 (s, 3H), 3.20 (m, 2H), 2.70 (t, 3H), 2.35 (br s, 3H), 1.40
(m, 10H); >C (CDCl,): 158.4, 132.6, 130.6, 113.7, 73.7,
56.7,55.3, 42.4, 37.3, 34.5, 26.0, 21.9.

[0094] (+)-Venlafaxine

[0095] 1{2-amino-1-(4-methoxyphenyl)ethyljcyclohex-

anol (33.0 g, 0.13 mol) was dissolved in 88% formic acid
(66.0 g, 55 mL, 1.43 mol) and water (330 mL) followed by
addition of 37% aqueous formaldehyde (44.4 g, 41 mL, 1.48
mol). The resulting solution was refluxed for 20 hours,
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cooled to room temperature and was concentrated to 150
mL, adjusted to pH 2.0 with 3N HCI, and extracted with
ethyl acetate (~6x50 mL) until pink impurity was removed.
The aqueous layer was cooled in ice/water and was basified
by slow addition of 50% NaOH. The aqueous layer was
extracted with ethyl acetate (3x75 mL). Combined ethyl
acetate layer was washed with water (3x25 mL), brine (1x25
ml) and dried (Na,SO,). Ethyl acetate was evaporated in
vacuo to give yellow gum that turned slowly in to pale
yellow solid (34.0 g, 92.6% yield). *H (CDCL): 7.05 and
6.80 (q, 4H), 3.80 (s, 3H), 3.30 (1, 1H), 2.95 (dd, 1H), 2.35
(s, 6 H), 2.30 (dd, 1H), 1.30 (m, 10H); **C (CDCl,): 158.4,
132.9, 130.3, 113.5, 74.4, 61.4, 55.3, 51.8, 45.6, 38.2,31.3,
26.2, 21.8, 21.5. MS (277, M+).

[0096] (x)-Venlafaxine-HCl Salt

{0097] A solution of (i)-venlafaxine (1.0 g, 3.6 mmol) in
100 mL MTBE was cooled to 0° C. and 2 mL of 15% HCl
in MTBE was added to it. A colorless precipitate was
formed. The reaction was stirred at 0° C. for 10 minutes.
Solid was filtered, washed with MTBE, dried in vacuo to
give the product as colorless solid (0.700 g, 61.9% yield). *H
(CDCl,): 11.40 (s, 1H), 7.15 and 6.85 (q, 4H), 4.05 (d, 1H),
3.80 (s, 3H), 3.35 (t, 1H), 3.20 (m, 2H), 2.80 (s, 3H), 2.60
(s, 3H), 1.30 (m, 10H); 1>C (CDCL,): 159.0, 1314, 1303,
1142, 73.7, 60.4, 55.4, 52.7, 45.3, 42.8, 36.7, 31.5, 25.5,
21.7, 21.3. MS (277, M+for free base). % purity (HPLC):
99.62.

[0098] Tartrate Salts of Venlafaxine

[0099] To a stirred solution of (+)-venlafaxine (20.0 g,
0.072 mol) in 150 mL ethyl acetate was added a solution of
di-p-toluoyl-D-tartaric acid (16.0 g, 0.041 mol) in 120 mL
cthyl acetate. Mild exotherm was observed. Colorless solid
started precipitating out within 15 minutes. The suspension
was stirred at room temperature for 4 hours. The solid was
filtered, washed with ethyl acetate, dried in vacuo to give
(R)-venlafaxine-di-p-toluoyl-D-tartrate salt as colorless
solid (18.0 g, 37.6% yield).

[0100] Combined mother liquors from above reaction
were washed with ice-cold 1IN NaOH (4x100 mL), water
(3x200 mL), brine (1x100 mL), dried (Na,SO,). Ethyl
acetate was evaporated in vacuo to give colorless solid (10.8
g, 0.039 mol). This solid was dissolved in 75 mL of ethyl
acetate and a solution of di-p-toluoyl-L-tartaric acid (11.3 g,
0.029 mol) in 75 mL ethyl acetate was added to it. Colorless
solid started precipitating out within 30 minutes. Additional
amount of ethyl acetate (50 mL) was added to the slurry and
it was stirred overnight at RT. The solid was filtered, washed
with ethyl acetate, dried in vacuo to give (S)-venlafaxine-
di-p-toluoyl-L-tartrate salt as colorless solid (13.0 g, 50.0%
yield).

[0101] Crystallization of the Tartrate Salt

[0102] (R)-Venlafaxine-di-p-toluoyl-D-tartrate salt (18.0
g, 0.027 mol) was suspended in 250 mL ecthyl acetate/
methanol (6:1) and the suspension was warmed to 60° C.
until a clear solution was obtained. The solution was allowed
to cool to room temperature and stirred overnight. Solid was
filtered, washed with ethyl acetate/ methanol (6:1), dried.
This procedure was repeated two more times. After three
crystallizations the product was obtained as colorless solid
(5.76 g, 32.0% yield), e.e. (HPLC): >99.95.
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[0103] (-)-Venlafaxine

[0104] 50 mL cold 2N NaOH was added to (R)-(-)-
venlafaxine-di-p-toluoyl-D-tartrate salt (5.3 g, 8.0 mmol)
and the aqueous layer was extracted with ethyl acetate
(3%100 mL). Combined ethyl acetate layer was washed with
cold 2N NaOH (1x25 mL) and water until aqueous wash
was neutral. Ethyl acetate layer was dried (Na,SO,), ethyl
acetate evaporated to give (-)-venlafaxine as colorless solid
(2.2 g, quantitative yield), e.e. (HPLC): >99.95. 'H, **C and
MS data as in (+)-venlafaxine.

[0105] (-)-Venlafaxine-HCI Salt

[0106] (-)-venlafaxine HC! salt was prepared from (-)-
venlafaxine by following the procedure described for mak-
ing (+)-venlafaxine HCI salt.

[0107] (-)-Venlafaxine-HCl Salt: colorless solid, [a]y=-
2.4 (c=0.25, EtOH), % purity (HPLC): 99.94, e.e. (HPLC):
>99.99. 'H, *3C and MS data as in (z)-venlafaxine HCL.

5.2. EXAMPLE 2: Synthesis and Resolution of
(-)-O-desmethylvenlafaxine

[0108] (2)-O-desmethylvenlafaxine

[0109] A solution of diphenylphosphine (3.0 g, 16.1
mmol) in 20 mL. THF was cooled to -10° C. followed by
slow addition of a 1.6 M THF solution of n-BuLi (12.7 mL,
20.2 mmotl) at a rate such that reaction temperature did not
rise above OC. The reaction was stirred at 0° C. for 30
minutes. A solution of (+)-venlafaxine (1.0 g, 3.6 mmol) in
10 mL THF was added slowly at 0° C. The reaction was
stirred at 0° C. for 15 minutes and allowed to warm to room
temperature and stirred for 1 hour. It was then refluxed
overnight. The reaction was cooled to room temperature and
was poured slowly into 30 mL cold 3N HCl maintaining the
temperature below 15° C. After stirring for 10 minutes, the
aqueous layer was extracted with ethyl acetate (3x30 mL).
The aqueous layer was adjusted to pH 6.8-6.9 by slow
addition of solid NaHCQ,. It was then saturated by adding
NaCl and was extracted with ethyl acetate (6x30 mL).
Combined ethyl acetate layer was dried (Na,SO,), ethyl
acetate was evaporaled in vacuo to give colorless solid. The
solid was trichurated with cold ethyl acetate, filtered,
washed with cold ethyl acetate to give colorless solid (0.700
g, 73.8% yield). "H (DMSO, d): 9.30 (br s, 1H); 7.10 and
6.80 (g, 4H), 5.60 (br s, 1H), 3.15 (dd, 1H), 2.88 (1, 1H), 2.50
(dd, 1H), 2.30 (s, 6H), 1.35 (m, 10H); *>C (DMSO, d):
155.5,131.7,130.1, 114.4, 72.6, 60.4, 51.6, 45.3, 37.2,32.4,
25.7,21.2. MS: (264, M+1). % purity (HPLC): 99.9.

[0110] (-)-O-desmethylvenlafaxine

[0111] (-)-O-desmethylvenlafaxine was prepared from
(-)-venlafaxine by following the procedure described above.

[0112] (-)-O-desmethylvenlafaxine: colorless  solid,
[a]p=-35.2 (c=0.25, EtOH), % purity (HPLC): >99.99, c.c.
(HPLC): >99.99.'H, *°C and MS data as in (£)-O-demeth-
ylvenlafaxine.

5.3. EXAMPLE 3: Synthesis of
(=)-N-desmethylvenlafaxine
[0113] (+)-N-desmethylvenlafaxine

[0114] To a solution of 1-[amino (4-methoxyphenyl)ethyl]
cyclohexanol (1.0 g, 4.0 mmol) in 8 mL of toluene, 96%
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formic acid (0.37 g, 8.0 mmol) was added and the reaction
was refluxed for 4 hours. It was cooled to room temperature
and poured into 40 mL saturated aqueous NaHCO,. Toluene
layer was separated and aqueous layer was extracted with
toluene (3x15 mL). Combined toluene layer was washed
with water (3x15 mL), brine (1x15 mL) and dried (Na,SO,).
Toluene was evaporated in vacuo to give crude N-formyl
compound as yellow gum (0.930 g, 83.8% yield). 'H
(CDCl,): 7.95 (s, 1H), 7.15 and 6.85 (q, 4H), 5.80 (s, 1H),
4.10 (m, 1H), 3.80 (s, 3H), 3.50 (s, 1H), 2.80 (dd, 1H), 1.50
(m, 10H); **C (CDCL,): 161.4,158.8, 131.0, 130.7, 113.9,
73.0,55.3,54.2,38.1, 36.1, 35.6, 25.6, 21.9, 21.8. (Impurity:
164.5,129.0,128.0, 125.0, 56.5, 42.0, 36.5, 35.5). MS (277,
M+).

[0115] To a solution of crude N-formyl compound (0.585
g, 2.1 mmol) in 6 mL THF was added BH;.Me,S (0.480 g,
0.63 mL of 10 M solution, 6.3 mmol) slowly at 0° C. The
reaction was allowed to warm to room temperature and then
was refluxed for 5 hours. It was cooled to 0° C. and 5 mL
of methanol was added very carefully controlling the tem-
perature below 10° C. The reaction was stirred for 10
minutes and volatiles were evaporated off. Residue was
partitioned between 3N HCI (20 mL) and ethyl acetate (20
mL). Organic layer was separated and aqueous layer was
extracted with ethyl acetate (3x5 mL). Aqueous layer was
cooled to 0° C. and was basificd by slow addition of conc.
NH,OH. Aqueous layer was saturated with NaCl and was
extracted with ethyl acetate (3x20 mL). Combined ethyl
acetate layer was dried (Na,S0,), ethyl acetate was evapo-
rated in vacuo to give colorless oil (0.493 g, 88.8% yield).
'H (CDCly): 7.15 and 6.85 (g, 4H), 3.80 (s, 3H), 3.25 (dd,
1H), 2.95 (dd, 1H), 2.82 (dd, 1H), 2.45 (s, 3H), 1.40 (m,
10H); *3C (CDCL,): 158.4, 133.0, 130.5, 113.7, 73.9, 554,
53.8, 53.0, 37.8, 36.5, 33.7, 26.0, 21.9.

[0116] (2)-N-desmethylvenlafaxine HCI Salt

[0117] To a solution of crude (x)-N-demethylvenlafaxine
(0.450 g, 1.7 mmol) in 25 mL MTBE was added 1 mL of
15% HCl in MTBE at 0° C. The resulting slurry was stirred
at 0° C. for 15 minutes, filtered, solid was washed with
MTBE, dried in vacuo to give the product as colorless solid
(0.380 g, 74.2% yield). 1H (CDCI3): 9.10 (br d, 1H), 7.15
and 6.85 (g, 4H), 3.80 (m & s,4H ),3.35 (dd, 1H), 3.15 (m,
1H), 2.70 (1, 3H), 1.30 (m, 10H); °C (CDCL,): 159.0,
130.71, 130.4, 114.0,74.7, 55.4, 52.8, 50.9, 37.0, 34.1,30.9,
25.5, 21.4. % Purity (HPLC): 98.81.

{0118] (-)-N-desmethylvenlafaxine

[0119] Resolution of optically pure (~)-N-desmethylven-
lafaxine may be performed using the methods described
herein. If chiral salts are to be used, the amine is preferably
protected before formation of the salt. Suitable means of
protecting the amines are known to those skilled in the art
and include, for example, reaction with phenacylsulfonyl
chloride to yield the corresponding sulfonamide, which can
be removed after isolation of the optically pure enantiomer
with zinc and acetic acid. Sce, ¢.g., March, J. Advanced
Organic Chemistry p. 445 (5rd ed. 1985).

5.4, EXAMPLE 4: Synthesis of
(+)-N,N-didesmethylvenlafaxine HCl Salt

[0120] To a solution of 1-[amino (4-methoxyphenyl)ethyl]
cyclohexanol (0.750 g, 3.0 mmol) in 75 mLL MTBE was
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added 2 mL of 15% HCI in MTBE. The reaction was stirred
at 0° C. for 15 minutes. It was then evaporated to dryness
and the residue was trichurated with MTBE/hexane (6:4).
Solid was filtered, washed with MTBE/hexane (6:4). The
solid was suspended in cold MTBE, filtered, washed with
cold MTBE, dried in vacuo to give the product as colorless
solid (0.450 g, 52.3% yield). "H (DMSO, dy)): 7.80 (br s,
2H), 7.20 and 6.90 (g, 4H), 4.50 (br s, 1H), 3.80 (s, 3H), 3.40
(m, 1H), 3.10 (m, 1H), 2.90 (m, 1H), 1.35 (m, 10H); **C
(DMSO, d;): 158.3, 130.7, 130.0, 113.5, 71.7, 54.9, 52.6,
36.3, 33.6, 26.8, 25.3, 21.4, 21.1.% Purity (UPLC): 99.3.

5.5. EXAMPLE 5: Synthesis of
(+)-O-desmethyl-N,N-didesmethylvenlafaxine

[0121] To a solution of diphenylphosphine (22.2 g, 0.12
mol) in 175 ml THF was added a 1.6 M THF solution of
n-BuLi (94 mL, 0.15 mol) slowly maintaining the reaction
temperature between -10° C. to 0C. After the addition
reaction was stirred at 0° C. for 30 minutes. A solution of
(£)-N,N-didemethylvenlafaxine 13 (5.4 g, 0.021 mol) in 55
mL THF was added slowly at 0° C. The reaction mixture was
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13

g.). *H (DMSO, d,):8.1 (br s, exchangeable, 1H), 6.95 and
6.75 (q, 4H), 4.6 (m, exchangeable, 2H), 3.3 (m, 1H), 2.9 (m,
2H), 1.2 (m, 10H); *C (DMSO, d,): 156.8, 130.5, 128.5,
1152, 72.0, 52.1, 48.6, 36.6, 33.6, 25.6, 21.7, 21.3. %
Purity(HPLC): 97.4%.

5.6. EXAMPLE 6: Determination of Potency and
Specificity

[0122] Several methods useful for the determination of the
potency and specificity of the compounds of this invention
are disclosed in the literature. See, e.g., Haskins, J. T. et al.
Euro. J. Pharmacol. 115:139-146 (1985). Methods that have
been found particularly useful are disclosed by Muth, E. A.
et al. Biochem. Pharmacol. 35:4493-4497 (1986) and Muth,
E. A. et al. Drug Develop. Res. 23:191-199 (1991), both of
which are incorporated herein by reference. 5.6.1 Receptor
Binding

[0123] Determination of receptor binding of the com-
pounds of this invention preferably is performed by the
methods disclosed by Muth et al., and using the protocols
summarized below in Table 1.

TABLE 1

Receptor Binding Protocols

Ligand
Specific Incubation
Molarity  activity Temp.

Receptor 3H-Ligand (nM)  (Ci/mmol) Buffer Time (°C) Displacing agent
Dopamine-2  Spiperone 0.3 2040 ** 10min  37° 1 mM (+) butaclamol
Adrenergic  'WB 4101 0.5 15-30 50 mM 30min  25° 10 mM norepinephrine

Tris-HCl bitartrate

pH 7.7
Muscarinic  Quinuclindinyl 0.06 30-60 50 mM 1hr 25° 100 mM oxotremorine
cholinergic  benzilate Tris-HCl

pH 7.7
Histamine-1 Pyrilamine 2.0 <20  S50mM 30min  25° 10 mM chlorpheniramine

Phosphate maleate

pH 7.5
Opiate Naloxone 1.3 40-60 S0 nM 30 min  0-4° 2 mM morphine

Tris-HCI

pH 7.4

50 mM Tris HCI, 120 mM NaCl, 5 mM KCl, 1 mM CaCl,, 1 mM MgCl,, 0.1% ascorbic acid, 10 mM pargyline

HCI, pH 7.1.

stirred at 0° C. for 30 minutes and allowed to warm to room
temperature and stirred at room temperature for 1 hour. It
was then refluxed overnight. After cooling the reaction
mixture to room temperature, it was poured slowly into 250
ml. of 3N HCl while the temperature was maintained below
15° C. After stirring for 30 minutes, the aqueous layer was
extracted with methylene chloride (3x200 mL). The aqueous
layer was adjusted to pH 6.8-6.9 by slow addition of
concentrated NH,OH at 15° C. and was extracted with
methylene chloride (3x100 mL). The aqueous layer was then
cvaporated to dryness to give a colorless solid. This color-
less solid was suspended in 400 mL methylene chloride/
methanol (7:3) and was stirred for 1 hour. The insolubles
were filtered off, washed with methylene chloride/methanol
(7:3). The filtrate was evaporated off to give colorless solid.
6.0 g of the colorless solid was chromatographed on silica
gel.  Elution with methylene  chloride/methanol
(9:1—+8.5:1.5) afforded the product as a colorless solid (1.5

[0124] The tissue homogenates used arc preferably whole
brain except cerebellum (histamine-1 and opiate binding),
cortex (., adrenergic receptor binding, monoamine uptake);
and striatum (dopamine-2 and muscarinic cholinergic recep-
tor binding).

[0125] 5.6.2 Synaptosomal Uptake Studies

[0126] These studies may be performed using the modified
methodology of Wood, M. D., and Wyllie, M. G. J. Neuro-
chem. 37:795-797 (1981) as described in Muth et al. Bio-
chem. Pharmacol. 35:4493-4497 (1986). Briefly a P2 pellet
is prepared from fresh rat brain tissue by sucrose density
gradient centrifugation using a vertical rotor. For uptake
studies, all components are dissolved in the following buffer:
135 mM NaCl, 5 mM KCl, 1.2 mM MgCl,, 2.5 mM CaCl,,
10 mM glucose, 1 mM ascorbic acid, 20 mM Tris, pH 7.4,
gassed with O, for 30 min prior to use. Various concentra-
tions of test drug are preincubated with 0.1 M [*H]dopam-
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ine or 0.1 uM [*H]norepinephrine (130,000 dpm/tube) and
0.1 uM [**Clserotonin (7,500 dpm/tube) in 0.9 ml buffer for
5 min at 37° C. One-tenth milliliter of synaptosomal prepa-
ration is added to each tube and incubated for a further 4 min
at 37° C. The reaction is then terminated by the addition of
2.5 ml buffer, after which the mixture was filtered under
vacuum using cellulose acetate filters (0.45 uM pore size).
The filters are then counted in a scintillation counter, and the
results are expressed as pmoles uptake/mg protein/min. The
ICs, values for uptake inhibition are calculated by linear
regression of logit [percent of Na*-dependent uptake] vs.
long [concentration of test drug].

[0127] 5.6.3. Reversal of Reserpine-Induced Hypothermia

[0128] Reversal of reserpine-induced hypothermia in male
CF-1 mice (20-25 g., Charles River) may be performed
according to an adaptation of the method of Askew, B. Life
Sci. 1:725-730 (1963). Test compounds, suspended or solu-
bilized in 0.25% Tween80® in water, are then administered
i.p. at several dose levels to male mice (8/dose level) who
had been treated 18 hr previously with 45.0 mg/kg reserpine
s.c. A vehicle control group is run simultaneously with drug
groups. Test compounds, vehicle, and reserpine are admin-
istered at a volume of 0.01 ml/g. Reserpine is solubilized by
the addition of a small amount (approximately 4 drops) of
concentrated acetic acid and then brought to the proper
volume by the addition of distilled water. Rectal tempera-
tures are recorded by a Yellow Springs Instruments ther-
mistor probe at a dept of 2 cm. Measurements are taken 18
hr after rescrpine pretreatment and at hourly intervals for 3
hr following administration of either test compound or
vehicle.

{0129] Rectal temperatures for all time periods are sub-
jected to a two-way analysis of variance for repeated mea-
sures with subsequent Dunnett’s comparison to control
values to determine the minimum effective dose (MED) for
antagonizing reserpine-induced hypothermia.

[0130] 5.6.4. Induction of Rat Pineal Noradrenergic Sub-
sensitivity

[0131] Suitable rats are male Sprague-Dawley rats (250-
300 g, Charles River) which should be maintained in con-
tinuous light throughout all experiments so as to attenuate
the diurnal fluctuation in beta-adrenergic receptor density in
the pineal gland and to maintain a consistent supersensitive
response to noradrencrgic agonists. Moyer, J. A. et al. Soc.
Neurosci. Abstract 10:261 (1984). After 2 days of continu-
ous light exposure, the rats are then injected twice daily with
either saline or test compound (10 mg/kg i.p.) for 5 days
(total of 9 injections). Another group of rats should receive
saline injections twice daily for 4 days followed by a single
injection of test compound (10 mg/kg ip.) on the 5th day.
One hour following the final injection of test compound or
saline, animals are administered either 0.1% ascorbic acid
(controls), or isoproterenol (2 umol/kg i.p. in 0.1% ascorbic
acid). Rats are decapitated 2.5 minutes later, the time at
which preliminary experiments have shown that the isopro-
terenol-induced increases in cyclic AMP levels in pineal
glands are maximal. Moyer, J. A. et al. Mol. Pharmacol.
19:187-193 (1981). Pincal glands are removed and frozen on
dry ice within 30 seconds to minimize any post-decapitation
increase in cAMP concentration.

[0132] Prior to radioimmunoassay for cAMP, the pioeal
glands are placed in 1 ml of ice-cold 2.5% perchloric acid
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and sonicated for approximately 15 seconds. The sonicate is
then centrifuged at 49.000 g for 15 min at 4° C. and then
resulting supernatant fluid is removed, neutralized with
excess CaCOj,, and centrifuged at 12,000 g for 10 min at 4°
C. The cAMP content of the neutralized extract may be
measured by a standard radioimmunoassay using **’I-la-
beled antigen and antiserum (New England Nuclear Corp.,
Boston, Mass.). Steiner, A. L. et al. J. Biol. Chem. 247:1106-
1113 (1972). All unknown samples should be assayed in
duplicate and compared to standard solutions of cAMP
prepared in a 2.5% perchloric acid solution that had been
neutralized with CaCOj;. Results are expressed as pmol
cAMP/pineal, and statistical analyscs are performed by
analysis of variance with subsequent Student-Newman-
Keuls tests.

[0133] 5.6.5. Single Unit Electrophysiology

[0134] The firing rates of individual neurons of the locus
coeruleus (LC) or dorsal raphe nucleus (DR) in the chloral-
hydrate anesthetized rat are measured using single-barreled
glass micro-electrodes as previously described for the LC.
Haskins, J. T. et al. Eur. J. Pharmacol. 115:139-146 (1985).
Using the stereotaxic orientation of Konig, J. F. R., and
Klippel, R. A. The rat brain: A stereotaxic atlas of the
forebrain and lower parts of the brain stem Baltimore:
Williams and Wilkins (1963), the clectrode tips should be
lowered via a hydraulic microdrive from a point 1.00 mm
above the locus coeruleus (AP 2.00 mm caudal to the
interaural line and 1.03 mm lateral to midline). Drugs are
administered 1.v. through a lateral tail vein cannula. Only
one cell should be studied in each rat in order to avoid
residual drug effects.

5.7. EXAMPLE 7: Oral Formulation

[0135] The pharmaceutical compositions of this invention
may be administered in a variety of ways. Oral formulations
are of the easiest to administer.

[0136] 5.7.1. Hard Gelatin Capsule Dosage Forms

[0137] Table Il provides the ingredients of suitable capsule
forms of the pharmaceutical compositions of this invention.

TABLE II
Component 25 mg capsule 50 mg capsule 100 mg capsule
{-)-O-desmethyl- 25 50 100
venlafaxine
Microcrystalline 90.0 90.0 90.0
Cellulose
Pre-gelatinized 100.3 97.8 828
Starch
Croscarmellose 1.0 7.0 70
Magnesium 02 0.2 0.2
Stearate

[0138] The active ingredient (optically pure (-)-venlafax-
ine derivative) is sieved and blended with the excipients
listed. The mixture is filled into suitably sized two-piecc
hard gelatin capsules using suitable machinery and methods
well known in the art. See Remington’s Pharmaceutical
Sciences, 16th or 18th Editions, each incorporated herein in
its entirety by reference thereto. Other doses may be pre-
pared by altering the fill weight and, if necessary, by
changing the capsule size to suit. Any of the stable hard
gelatin capsule formulations above may be formed.
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[0139] 5.7.2. Compressed Tablet Dosage Forms

[0140] The ingredients of compressed tablet forms of the
pharmaceutical compositions of the invention are provided
in Table III.

TABLE IIt

Compressed Tablet Unit Dosage Forms

Component 25 mg capsule 50 mg capsule 100 mg capsule
(-)-O-desmethyl- 25 50 100
venlafaxine

Microcrystalline 90.0 90.0 90.0
Cellulose

Pre-gelatinized 100.3 © 978 82.8
Starch

Croscarmcllose 7.0 7.0 7.0
Magnesium 0.2 02 0.2
Stearate

[0141] The active ingredient is sieved through a suitable
sieve and blended with the excipients until a uniform blend
is formed. The dry blend is screened and blended with the
magnesium stearate. The resulting powder blend is then
compressed into tablets of desired shape and size. Tablets of
other strengths may be prepared by altering the ratio of the
active ingredient to the excipient(s) or modifying the table
weight.

[0142] While the invention has been described with
respect to the particular embodiments, it will be apparent to
those skilled in the art that various changes and modifica-
tions may be made without departing from the spirit and
scope of the invention as defined in the claims. Such
modifications are also intended to fall within the scope of the
appended claims.

What is claimed is:

1. A pharmaceutical composition which comprises (-)-
venlafaxine derivative, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) stereoisomer and a
pharmaceutically acceptable carrier or excipient.

2. The pharmaccutical composition of claim 1 wherein the
(-)-venlafaxine derivative is selected from the group con-
sisting of (-)-O-desmethylvenlafaxine, (-)-N-desmethyl-
venlafaxine, (-)-N,O-didesmethylvenlafaxine, and (~)-N,N-
didesmethylvenlafaxine.

3. The pharmaceutical composition of claim 2 wherein the
(~)-venlafaxine derivative is (-)-O-desmethylvenlafaxine or
(-)-N,0O-didesmethylvenlafaxine.

4. The pharmaceutical composition of claim 1 adapted for
intravenous infusion, transdermal delivery, or oral delivery.

5. The pharmaceutical composition of claim 1 wherein the
amount of (-)-venlafaxine derivative, or a pharmaceutically
acceptable salt thereof, comprises greater than about 90% by
weight of the total amount of racemic venlafaxine deriva-
tive.

6. The pharmaceutical composition of claim 1 wherein the
(-)-venlafaxine derivative comprises a hydrochloride salt
thereof. )

7. The pharmaceutical composition of claim 1 wherein
said pharmaceutically acceptable excipient comprises lac-
tose, croscarmellose sodium, microcrystalline cellulose, pre-
gelatinized starch, and magnesium stearate.
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8. The pharmaceutical composition of claim 1 wherein
said pharmaceutical composition is substantially free of all
mono- or di-saccharides.

9. The pharmaceutical composition of claim 8 wherein
said pharmaceutical composition is lactose-free.

10. The pharmaceutical composition of claim 1 wherein
the (-)-venlafaxine derivative is (-)-O-desmethylvenlafax-
ine and the excipient comprises lactose.

11. The pharmaceutical composition of claim 10 wherein
the excipient further comprises microcrystalline cellulose,
pre-gelatinized starch, magnesium stearate, and croscarmel-
lose sodium.

12. A pharmaceutical dosage form which comprises a
therapeutically effective amount of (~)-venlafaxine deriva-
tive or a pharmaceutically acceptable salt thereof, substan-
tially free of its (+) stereoisomer, and a pharmaceutically
acceptable carrier or excipient.

13. The dosage form of claim 12 wherein said dosage
form is a tablet or a capsule.

14. The dosage form of claim 12 adapted for intravenous
infusion, transdermal delivery, or oral delivery.

15. The dosage form of claim 14 wherein the therapeu-
tically effective amount is from about 10 mg to about 1000
mg.

16. The dosage form of claim 15 wherein the therapeu-
tically effective amount is from about 50 mg to about 500
mg.

17. The dosage form of claim 16 wherein the therapeu-
tically effective amount is from about 75 mg to about 350
mg.

18. A method of preparing (-)-N-desmethylvenlafaxine
which comprises contacting a compound of Formula 5:

H,00

with a reductant for a time and at a temperature sufficient to
form (x)-N-desmethylvenlafaxine, and isolating (-)-N-des-
methylvenlafaxine therefrom.

19. The method of claim 18 wherein the reductant is
BH;.Me,S.

20. A method of preparing (~)-N,N-didesmethylvenlafax-
ine which comprises contacting a compound of Formula 2:

OH

H,CO
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with a reductant for a time and at a temperature sufficient to
form (+)-N,N-didesmethylvenlafaxine, and isolating (-)-N,
N-didesmethylvenlafaxine therefrom.

21. The method of claim 20 wherein the reductant is
CoCl,/NaBH,.

22. A method of preparing (-)-O-desmethylvenlafaxine
which comprises contacting (+)-venlafaxine with lithium-
diphenylphosphide for a time and at a temperature sufficient
to form (z)-O-desmethylvenlafaxine, and isolating (-)-O-
desmethylvenlafaxine therefrom.

23. Substantially pure (~)-O-desmethylvenlafaxine and
pharmaceutically acceptable salts, solvates, and clathrates
thereof.

24. Substantially pure (-)-N,0-didesmethylvenlafaxine
and pharmaceutically acceptable salts, solvates, and clath-
rates thereof.

25. (-)-N-desmethylvenlafaxine and pharmaceutically
acceptable salts, solvates, and clathrates thereof.

26. (-)-N,N-didesmethylvenlafaxine and pharmaceuti-
cally acceptable salts, solvates, and clathrates thereof.

27. A method of treating an affective disorder in a human
which comprises administering to a human in need of such
therapy a therapeutically effective amount of a (-)-venlafax-
ine derivative, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stereoisomer.

28. The method of treating an affective disorder in a
human according to claim 27 in which said amount of
(-)-venlafaxine derivative, or a pharmaceutically acceptable
salt thercof, substantially free of its (+) stereoisomer, is
sufficient to alleviate the affective disorder but insufficient to
cause adverse effects associated with the administration of
racemic venlafaxine.

29. The method of claim 27 wherein the affective disorder
is selected from the group consisting of depression, attention
deficit disorder, and attention deficit disorder with hyperac-
tivity.

30. A method for treating obesity or weight gain in a
human which comprises administering to 2 humarn in need of
a reduction or maintenance in weight, a therapeutically
effective amount of a (-)-veslafaxine derivative, or a phar-
maceutically acceptable salt thereof, substantially free of its
(+) stereoisomer, said amount being sufficient to alleviate
obesity or weight gain.

31. The method for treating obesity or weight gain in a
human according to claim 30 wherein said amount is suf-
ficient to alleviate obesity or weight gain but insufficient to
cause the adverse effects associated with administration of
racemic venlafaxine.

32. A method of treating disorders ameliorated by inhi-
bition of neuronal monoamine reuptake in a human which
comprises administering to a human in need of such therapy
a therapeutically cffective amount of a (-)-venlafaxine
derivative, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stereoisomer, said amount being
sufficient to alleviate said disorders.

33. The method of treating disorders ameliorated by
inhibition of neuronal monoamine reuptake in a human
according to claim 32 in which said amount is sufficient to
alleviate said disorders but insufficient to cause adverse
effects associated with administration of racemic venlafax-
ine.

34. The method of treating disorders ameliorated by
inhibition of neuronal monoamine reuptake in a human
according to claim 33 wherein said monoamine is dopamine.
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35. The method of treating disorders ameliorated by
inhibition of neuronal monoamine reuptake in a human
according to claim 33 wherein said disorder is Parkinson’s
disease or epilepsy.

36. A method for treating cerebral function disorders in
humans which comprises administering to a human or
therapeutically effective amount of a (~)-venlafaxine deriva-
tive, or a pharmaceutically acceptable salt thereof, substan-
tially free of its (+) stercoisomer, said amount being suffi-
cient to alleviate cerebral function disorders.

37. The method for treating cerebral function disorders in
a human according to claim 36 wherein said amount of a
(-)-venlafaxine derivative, or a pharmaceutically acceptable
thereof, substantially free of its (+) stereoisomer, is sufficient
to alleviate cerebral function disorders but insufficient to
cause adverse effects associated with administration of race-
mic venlafaxine.

38. The method for treating cerebral function disorders in
a human according to claim 36 wherein said disorder is
caused by a cerebrovascular disease.

39. The method for treating cerebral function disorders in
a human according to claim 38 wherein said cerebrovascular
disease is selected from the group consisting of cerebral
infarction, cerebral bleeding, cerebral arteriosclerosis, cere-
bral venous thrombosis and head injuries.

40. The method for treating cerebral function disorders in .
a buman according to claim 38 wherein said cerebral func-
tion disorder is selected from the group consisting of senile
dementia, Alzheimer’s type dementia, memory loss and
amnesia/amnestic syndrome.

41. Amethod for treating pain in humans which comprises
administering to a human a therapeutically effective amount
of a (-)-venlafaxine derivative, or a pharmaceutically
acceptable salt thereof, substantially free of its (+) stereoi-
somer, said amount being sufficient to alleviate pain.

42. The method for treating pain in a human according to
claim 41 wherein said amount of (~)-venlafaxine derivative,
or a pharmaceutically acceptable thercof, substantially free
of its (+) stereoisomer, is sufficient to alleviate pain but
insufficient to cause adverse effects associated with admin-
istration of racemic venlafaxine.

43. The method for treating pain in a human according lo
claim 41 wherein the pain is chronic pain.

44. A method of treating an obsessive-compulsive disor-
der in a human, which comprises administering to a human
in need of such therapy a therapeutically effective amount of
a (-)-venlafaxine derivative, or a pharmaceutically accept-
able salt thereof, substantially free of its (+) stereoisomer.

45. A method of treating substance abuse in a human,
which comprises administering to a human in need of such
therapy a therapeutically effective amount of a (~)-venlafax-
ine derivative, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) sterecisomer.

46. A method of treating or preventing pre-meanstrual
syndrome in a human, which comprises administering to a
human in need of such therapy a therapeutically effective
amount of a (-)-venlafaxine derivative, or a pharmaceuti-
cally acceptable salt thereof, substantially free of its (+)
stereoisomer.

47. A method of treating anxiety in a human, which
comprises administering to a human in need of such therapy
a therapeutically effective amount of a (-)-venlafaxine
derivative, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stereoisomer.
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48. A method of treating an eating disorder in a human,
which comprises administering to a human in need of such
therapy a therapeutically effective amount of a (-)-venlafax-
ine derivative, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stereoisomer.

49. A method of treating or preventing migraine, or
migraine headaches, in a human, which comprises admin-
istering to a human in need of such therapy a therapeutically
effective amount of a (-)-venlafaxine derivative, or a phar-
maceutically acceptable salt thereof, substantially free of its
(+) stereoisomer.

50. A method for treating or preventing incontinence in a
human which comprises administering to a human in need of
such therapy, a therapeutically effective amount of a (-)-
venlafaxine derivative, or a pharmaceutically acceptable salt
thereof substantially free of its (+) stereoisomer.

51. The method of claim 50 wherein said incontinence is
selected from the group consisting fecal incontinence, over-
flow incontinence, passive incontinence, reflex inconti-
nence, stress urinary incontinence, urge incontinence, uri-
nary exertional incontinence, and incontinence of urine.

§2. The method of claim 27 wherein the (-)-venlafaxine
derivative is selected from the group consisting of (-)-O-
desmethylvenlafaxine, (-)-N-desmethylvenlafaxine, (-)-N,
O-didesmethylvenlafaxine, and (-)-N,N-didesmethylven-
lafaxine.
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53. The method of claim 52 wherein the (-)-venlafaxine
derivative is (-)-O-desmethylvenlafaxine or (-)-N,O-dides-
methylvenlafaxine.

54. The method of claim 27 wherein (-)-venlafaxine
derivative is administered by intravenous infusion, transder-
mal delivery, or orally as a tablet or a capsule.

55. The method of claim 27 wherein the amount admin-
istered is from about 10 mg to about 1000 mg per day.

56. The method of claim 55 wherein the amount admin-
istered is from about 50 mg to about 500 mg per day.

57. The method of claim 56 wherein the amount admin-
istered is from about 75 mg to about 350 mg per day.

58. The method of claim 27 wherein the amount of
(-)-venlafaxine derivative, or a pharmaceutically acceptable
salt thereof, is greater than approximately 90% by weight of
the total amount of racemic venlafaxine derivative.

59. The method of claim 27 wherein the (-)-venlafaxine
derivative, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) sterecisomer, is administered
together with a pharmaceutically acceptable carrier.

60. The method of claim 27 wherein the (-)-venlafaxine

-derivative is administered as a hydrochloride salt.

&k
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Reaccion aldolica

De Wikipedia, la enciclopedia libre

La reaccion aldélica es una reaccion quimica de formacion de enlaces carbono-carbono en quimica

orgénica.1 23 Bn su forma normal, la reaccion aldélica involucra la adicion nucleofilica del enolato de una
cetona a un aldehido, para formar una B-hidroxicetona, o "aldol" (aldehido + alcohel), una unidad

. . . . 4
estructural que se encuentra en muchas moléculas presentes en moléculas de origen natural y en farmacos.

36 Algunas veces, el producto de la adicion aldélica pierde una molécula de agua durante la reaccion para

formar una cetona a,B-insaturada, lo que se conoce como condensacion aldélica. La reaccion aldélica fue

descubierta independientemente por Charles-Adolphe Wurtz’ 3° y Alexander Porfyrevich Borodin en

1872.19 Borodin observé la dimerizacion aldélica a 3-hidroxibutanal a partir de acetaldehido bajo
condiciones acidas. La reaccion aldolica se usa ampliamente en la produccién a gran escala de productos

quimicos que servirdn en sucesivos procesos como materias primas, tales como el pentaeritritol11 yenla
industria farmacéutica para la sintesis de medicamentos de pureza 6ptica. Por ejemplo, la ruta que
inicialmente empled la empresa Pfizer para sintetizar el farmaco anticolesterolémico Lipitor (atorvastatina),
aprobado en 1996, empleaba dos reacciones alddlicas, permitiendo la produccion de cantidades del farmaco

. %n la escala de los multigramos.'? 13
oLt o dicién aldi O OH
, adicion alddlica L cu ) Cp
CHj CHg
enolato de cetona  aldehide producto "aldélice”
{(nucledfilo) (electréfilo} {entace carbono-carbono
tormado)
oLt e 0
H ¢ condensacién aldélica
SN + H)LPh — Ph s » Ph
CHj 2 CHj

La unidad estructural aldélica es especialmente comun en los policétidos, una familia de productos naturales
de los cuales derivan muchos farmacos, incluyendo el potente inmunosupresor FK506, los antibi6ticos
tetraciclinas, y el agente antifungico anfotericina B. La amplia investigacion en la reaccion aldélica ha
producido métodos altamente eficientes que lo permiten, ya que de otro modo seria muy complicada sintesis
total de muchos policétidos en el laboratorio.'? Esto es importante porque muchos policétidos, junto con
otras moléculas biologicamente activas, estin presentes en la naturaleza en cantidades no practicas y
pequefias para investigaciones posteriores. La sintesis de muchos compuestos, otrora considerada casi
imposible, puede ser efectuada casi rutinariamente a escala de laboratorio, y se acerca a la viabilidad
econdmica a gran escala en algunos casos, tales como el agente antitumoral altamente activo

discodermolida. En bioquimica, la reaccion alddlica es uno de los pasos clave de la glicolisis, donde es
catalizada por enzimas denominadas aldolasas.

La reaccion aldodlica es particularmente valiosa en sintesis organica porque conduce a la formacion de
productos con dos nuevos centros estereogénicos (en el carbono-a y en el carbono-f del aducto aldélico,
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marcado con asteriscos en el esquema anterior). Los métodos modernos, descritos méds adelante, permiten
controlar la configuracion relativa y absoluta de estos centros. Esto es de particular importancia cuando se
sintetizan farmacos, dado que las moléculas con la misma conectividad estructural pero diferente
estereoquimica suelen tener propiedades biologicas ampliamente distintas.

Se puede emplear una variedad de nucledfilos en la reaccion alddlica, incluyendo el enol, enolato, €ter de
enol de las cetonas, aldehidos y muchos otros compuestos carbonilicos. Generalmente, el compafiero
electrofilico es un aldehido, aunque existen muchas variaciones, como la reaccién de Mannich. Cuando el
nucleéfilo y el electrofilo son distintos (el caso mas frecuente), la reaccion es denominada reaccion
aldélica cruzada (en oposicion a la que forma dimeros en una dimerizacion alddlica).
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3 Enolatos
= 3.1 Formacion
s 3.2 Geometria
= 3.3 Enolato cinético vs enolato
termodinamico
4 Estereoselectividad
= 4.1 Enolatos E vs. Z
= 4.2 lon metalico
» 4.3 Estereoselectividad: Estereocentro o.
en el enolato .
m 4.4 Estereoselectividad: estereocentro en
a en el electrofilo
= 4.5 Estereoselectividad: modelo
combinado para la estereoinduccion
= 5 Quimica de la oxazolidinona de Evans
» 6 Quimica Alddlica Moderna
= 6.1 Reacciones alddlicas acetato
= 6.2 Reaccion aldolica de Mukaiyama
m 6.3 Aldoles tiazoldinetiona criminas
= 6.4 Reacciones aldélicas
organocataliticas
® 6.5 Adiciones alddlicas "directas"
m 7 Véase también
= 8 Referencias

Puesta a punto experimental tipica para una
reacci6n aldélica. Una solucién de diisopropilamida
de litio (LDA) en tetrahidrofurano (THF) (en el
matraz de la derecha) se agrega lentamente a una
solucién de propionato de rerz-butilo en el matraz de
la izquierda, formando su enolato de litio. Luego
puede agregarse un aldehido para iniciar la reaccién
de adicion alddlica. Ambos matraces estan
sumergidos en un bafio refrigerante de hielo
seco/acetona (-78 °C), cuya temperatura esta siendo
monitorizada por un termopar (el cable de la
' izquierda).
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Mecanismos

La reaccion alddlica puede proceder mediante dos mecanismos fundamentdlmente distintos. En el
"mecanismo endlico", los compuestos carbonilicos, tales como los aldehidos y cetonas, pueden ser
convertidos a enoles o éteres de enol. Estos compuestos, al ser nucleofilicos en el carbono-a, pueden atacar
a los compuestos carbonilicos protonados especialmente reactivos, tales como los aldehidos protonados. En
el "mecanismo del enolato", los compuestos carbonilicos, al tener atomos de hidrégeno 4cidos, pueden ser
deprotonados para formar enolatos, que son mucho mas nucleofilicos que los enoles o los éteres de enol y
pueden atacar a los electréfilos directamente. El electréfilo usual es un aldehido, dado que las cetonas son
mucho menos reactivas.

Silas condiciones son particularmente fuertes (por ejemplo, metoxido de sodio, hidroxido de sodio, reflujo),
puede producirse la condensacion, pero esto generalmente puede evitarse con reactivos que requieren
condiciones moderadas o bajas temperaturas (por ejemplo, LDA -una base fuerte-, THF, -78 °C). Aunque la
adicion alddlica generalmente avanza hasta casi completarse, la reaccion no es irreversible, pues el
tratamiento de los aductos alddlicos con bases fuertes generalmente induce la ruptura retro-aldélica
(produciendo los materiales iniciales). Las condensaciones aldolicas son irreversibles.

Via del ENOL

{en su forma
O protonads)

0 H* catalitico OH H)LR’ o Mo -H0 H
E———e : ap—— ‘ [ — b\
R)LCPIB R/&C‘«& RMR R P;

enol producto de
roducto de condensacion
adicidn alddlica aldélica
Via del ENOLATO 1 §
Ji '
0 base O-M+ H™ R o owr
Lo, = L, = SIS
enolato

Mecanismo enélico

Cuando se usa un catalizador 4cido, la etapa inicial en el mecanismo de reaccion involucra la
tautomerizacion del compuesto carbonilico para formar el enol. El 4cido también sirve para activar el grupo
carbonilico de otra molécula por protonacion, haciéndolo altamente electrofilico. El enol es nucleofilico en
el carbono-a, perrmtlendole atacar el compuesto carbonilico protonado, conduciendo al aldol después de la
deprotonacién. Este suele deshidratarse para producir el compuesto carbonilico insaturado. El esquema
muestra una autocondensacion catalizada por acido tipica de un aldehido.

Mecanismo aldoélico catalizado por acido
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carbuonilo
pratonado
H. (electmﬂlc}
.}

:o:v——/”\‘i
1 H* 0:‘) .
H | _ HG+ < OH ut :cg :OH
R — L &4
R R R R
aldol

enol
) {nucledlilo)

Deshidratacion catalizada por acido

aldehfde
H0 a,B-insaturado

- Mecanismo del enolato '

Si el catalizador es una base moderada como el ion hidréxido o un alc6xido, la reaccion alddlica procede via
el ataque nucleofilico del enolato estabilizado por resonancia al grupo carbonilo de otra molécula. El
producto es la sal de alcoxido del producto aldolico. A continuacion se forma el aldol mismo, y puede sufrir
deshidratacion para producir el compuesto carbonilico insaturado. El esquema muestra un mecanismo
simple para la reaccion aldélica catalizada por bases de un aldehido consigo mismo.

Reaccion aldélica catalizada por bases (mostrada usando OCH3 como base)

R¥eS g/—* ¢ F i g

enolato aldol

Deshidratacion catalizada por bases (algunas veces escrita en un solo paso)

:c;?' ‘OH :cf: f“_;‘ pierde "OH :c.f:
N -
.i.,,‘ R R R R R R
CH30: enolato de aldol aldehido
{como carbanion) o B-insaturado

Aunque solo se requiere una cantidad catalitica de base en algunos casos, el procedimiento mas usual es
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usar una cantidad estequiométrica de base fuerte tal como el LDA o NaHMDS. En este caso, la formacion
de enolato es irreversible, y el producto alddlico no se forma hasta que el alcoxido metélico del producto
aldolico es protonado en un paso posterior.

Modelo de Zimmerman-Traxler

Se conocen formas mas refinadas del mecanismo. En 1957, Zimmerman y Traxler propusieron que algunas

reacciones aldélicas tienen estados de transicion de seis miembros en conformacién de silla.'® Esto es
conocido como modelo de Zimmerman-Traxler. Los E-enolatos conducen a la formacion de productos
anti, mientras que los Z-enolatos conducen a la formacion de productos syn. Los factores que controlan la
selectividad son la preferencia para colocar los sustituyentes ecuatorialmente en los estados de transicion de

seis miembros y evitar interacciones syn-pentano respectivamente.16 E'y Z se refieren a las relaciones
estereoquimicas cis-trans entre los atomos de oxigeno de enolato que tienen el contraidn positivo, y el
grupo de maxima prioridad en el carbono a. En realidad, s6lo algunas especies como el litio y el boro siguen
el modelo de Zimmerman-Traxler. En consecuencia, en algunos casos el resultado estereoquimico de la
reaccion puede ser impredecible.
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Control en la reaccién aldolica

El problema

El problema del "control" en la adicion aldélica es demostrado mejor por un ejemplo. Considérese el
resultado de esta reaccion hipotética:
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HH o M P o ,
H Ph H Ph

muchos protones enolizables
con pKa similar

En esta reaccion, dos cetonas asimétricas se condensan usando etoxido de sodio. La basicidad del etoxido
de sodio es tal que no puede deprotonar completamente ninguna de las cetonas, pero puede producir
pequeiias cantidades de enolato de sodio para ambas. esto significa que, ademas de ser potenciales
electréfilos aldolicos, ambas cetonas pueden actuar también como nucleofilos por medio de su enolato de
sodio. Dos electrofilos y dos nucledfilos pueden conducir potencialmente a cuatro productos posibles:

o) 0 o)
j\ . Fo Ph . “SPhy F
Ph Ph Ph Ph Ph
OH OH OH

productos de pt
autocondensacion conder

£n consecuencia, si se desea obtener sélo uno de los productos cruzados, la adicion aldélica debe ser
"controlada".

Acidez

Si uno de los reactivos es considerablemente mas acido que el otro, el control puede ser automatico. El
proton mas acido es abstraido por la base y se forma un enolato. Este tipo de control solo sirve si la
diferencia de acidez es suficientemente grande y no se usa un exceso de base en la reaccién. El control mas
simple se puede dar si s6lo uno de los reactivos tiene protones acidos y sélo esta molécula forma el enolato.
Por ejemplo, la adicion de malonato de dietilo al benzaldehido sélo conduciria a la formacion de un
producto:

o o O Eto- Q O
N OM 0™ * H — N o
H H | HO” ~Ph
acidez mejorada no dcido sblo un compuesto obtenido

En este caso, los protones metilénicos doblemente activados del malonato seran preferentemente
deprotonados por el etéxido de sodio, y formaran cuantitativamente el enolato de sodio. Dado que el
benzaldehido no tiene atomos de hidrogeno en posicion a, sélo es posible una combinacién nucleodfilo-
electréfilo; entonces se ha conseguido el control. Esta aproximacion combina dos elementos del control:

acidez aumentada de los dtomos de hidrégeno o en el nucledfilo, y la falta de 4tomos de hidrégeno a en el
electrofilo.

Orden de adicion
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Una solucion comun es la formacion del enolato de uno de los reactivos primero, y luego agregar el otro

reactivo bajo control cinético de la reaccién.!’ El control cinético significa que la reaccion directa de
adicion alddlica debe ser significativamente mas rapida que la reaccion inversa retro-aldolica. Para que esta
aproximacion sea exitosa, también deben satisfacerse otras dos condiciones: debe ser posible la formacion
cuantitativa del enolato del primer reactivo, y la reaccion directa aldélica debe ser significativamente mas
rapida que la transferencia de la forma de enolato de un reactivo al otro. Algunas condiciones de control
cinético comunes implican la formacion del enolato de una cetona con LDA a -78 °C, seguido de la lenta
adicion de un aldehido.

Enolatos

Formacion
El enolato puede ser formando usando una base fuerte ("condiciones duras") o un acido de Lewis y una
base débil ("condiciones suaves"). Para que suceda la deprotonacion, el requerimiento estereoelectrénico es

que ¢l enlace sigma Cq-H sea capaz de traslaparse con el orbital n* del grupo carbonilo.

Geometria

QSe han desarrollado amplios estudios sobre la formacion de enolatos bajo diferentes condiciones. Es posible
generar, en la mayoria de casos, le geometria del enolato deseada:'®

0 BuBOTY, DIPEA, Et20 o-BBY2 PHEHO j\[jz\ﬁ
C2 Hs/n\/ 3 -78°C, 30min CEHS/KVCHg 78°C CHg h

CHa
87% enplate 2 89% syn
3(:}1’2 ;
0 | CyzBCl, TEA, ELO o PhCHO M
)l\,CH3 a2 % C.H Ph
CoHg -78°C, 10min 2Mg -78°C &% =
CHa CHs
>88% enolato £ >87% anti

Para las cetonas, la mayoria de condiciones de enolizacién produce los Z enolatos. Para los ésteres, la

mayoria de condiciones de enolizacién produce los E enolatos. La adiciéon de HMPA invierte la
‘estereoselectividad de la deprotonacion.

0 LDA, THF OLi

»
\)Lo”\/\ 78°C, 2min 7 "OR

0 23% HMPA-THF oLi
»
\)Lo/\”/\ -78°C, 2min \"’}L

OR

La formacion estereoselectiva de los enolatos ha sido racionalizada mediante el denominado modelo

19 20 21 22 . . ‘
Irlanda, aunque su validez es algo cuestionable. En muchos casos, no se conoce qué
intermediarios son monoméricos o oligoméricos en naturaleza; a pesar de ello, el modelo Irlanda sigue
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siendo una herramienta 1til para entender los enolatos.
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En el modelo Irlanda, se asume que la deprotonacion procede por un estado de transicion monomérico de

- seis miembros. Los dos sustituyentes mas grandes en el electréfilo adoptan una disposicion ecuatorial en el

9 de 25

estado de transicion favorecida, conduciendo a una preferencia por los E enolatos. El modelo falla
claramente en muchos casos; por ejemplo, si la mezcla solvente es cambiada de THF a 23% HMPA-THF la
geometria del enolato se invierte inexplicablemente.

Enolato cinético vs enolato termodinamico

Si una cetona asimétrica es atacada por una base, puede formar dos enolatos regioisoméricos (ignorando la
geometria del enolato). Por ejemplo:

0 O

{CHy __P3se _ N CH3
enolato gnolato
cingtico termodinamice

Se considera al enolato trisustituido como el enolato cinético, mientras que el enolato tetrasustituido es
considerado como el enolato termodinamico. El 4&tomo de carbono o deprotonado para formar el enolato
cinético esta menos protegido, y en consecuencia se deprotona mas facilmente. En general, las olefinas
tetrasustituidas son més estables que las olefinas trisustituidas debido a la estabilizacién hiperconjugativa.
La proporcién de regioisomeros del enolato esta altamente influenciada por la base seleccionada. Para el
ejemplo anterior, el control cinético debe establecerse con LDA a -78 °C, con un resultado de una
selectividad cinética de 99:1, mientras que en el caso del enolato termodinamico, el control termodinamico
debe ser establecido con trifenilmetillitio a temperatura ambiente, dando una selectividad de 90:10.

En general, los enolatos cinéticos son favorecidos por temperaturas frias, enlaces metal-oxigeno con mayor
caracter 16nico y deprotonacion rapida usando un ligero exceso de una base fuerte y con gran impedimento
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estérico; los enolatos termodinamicos se ven favorecidos por temperaturas altas, enlaces metal-oxigeno con
mayor caracter covalente, y mayor tiempo para que alcance el equilibrio utilizando una cantidad
ligeramente sub-estequiométrica de base fuerte. El uso de una cantidad sub-estequiométrica de base permite

que una pequeiia fraccion de compuesto carbonilico, no enolizado, equilibre al enolato hacia el
regioisomero termodinamico, actuando como un transportador de protones.

Estereoselectividad

La reaccion alddlica es particularmente til porque se generan dos nuevos centros estereogénicos en una
reaccion. La extensa investigacion efectuada ha permitido entender el mecanismo de reaccion y mejorar la
selectividad observada bajo diferentes condiciones. La convencion syn/anti es usada comiinmente para
denotar la estereoquimica relativa en los &tomos de carbono a y f.

O o O OH Q  OH
+ S— , + -
R ‘ H)LR’ R R’ R R’

svn anti

-

*.a convencion se aplica cuando se agregan nucledfilos de propionato (u orden mayor) a aldehidos. El grupo
R de la cetona y el grupo R del aldehido se alinean en zigzag en el plano del papel, y la disposicion es syn o
anti, dependiendo de que si estan al mismo lado o a lados opuestos de la cadena principal.

Enolatos E vs. Z

No hay diferencia significativa entre el nivel de estereoinduccion observada con los enolatos E 'y 7:18

0 Cy;BCl, TEA OBCys PhCHO Q OH
Me
~09% £ 95% anti

B 0O OH
_ 0 3-BBN-C] 0 PhCHO :
o
) Ph :
Ph\)J\/ DIPEA, Et,0 Ph\)‘\\/ \)J\/\Ph
~99% Z 98% syn

Ion metalico

El cation metalico del enolato puede desempefiar un importante papel para determinar el nivel de
estereoselectividad en la reaccion aldolica. Se usa boro frecuentemente porque su longitud de enlace es
significativamente menor que la de otros metales como el litio, el aluminio o el magnesio. Por ejemplo, los
enlaces boro-carbono y boro-oxigeno tienen longitudes de 1,4-1,5 A y 1,5-1,6 A de longitud
respectivamente, mientras que las longitudes de enlace tipicas metal-carbono y metal-oxigeno se encuentran
entre 1,9-22 Ay 2,022 A respectivamente. Esto tiene efecto en el "fortalecimiento" del estado de
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transici()n:23

OM 0 OH 0 OH

(AN Me + RCHO ——— )(“\(LR * N
Me Me
an anti

sustrato syn:anti

X =Ph M=Li 80:20

M=BBu 97:3
X =Et M=Li 80:20

M=BBw | 87.3

Estereoselectividad: Estereocentro a en el enolato

La reaccion alddlica puede exhibir "estereocontrol basado en el sustrato” en el que la quiralidad existente
en cualquiera de los reactivos influye en el resultado estereoquimico de la reaccion. Esto ha sido estudiado
ampliamente, y en muchos casos, se puede predecir el sentido de la induccion asimétrica, y en ocasiones el
nivel absoluto de diastereoselectividad. Si el enolato contiene un estereocentro en la posicion a, se puede
realizar un excelente estereocontrol.

OM ! OH OM
RL\‘&MQ i RL - - R RL\,/J\\\l -

§M Ra Me RM Me
E enolato

2 enolato \_/13s
R;_ = grupo de gran tamafio; Ry = grupo de tamaiic mediano

0
N}vj\w

u
M

Ru
/

g'l -

En el caso de un £ enolato, el elemento dominante de control es la tension alilica 1,3, donde, en el caso de
un Z enolato, el elemento de control dominante es impedir las interacciones diaxiales 1,3. El modelo general
es presentado a continuacion:

OM RCHO o Rl g -
&\A’MQ i, anf’o 7 H SE— RL\)\./‘\R
.‘;xz éM H ‘nRL R’M ma
Z enolato . i \_/13syn
a configuracion no tavorecida
- N g
OM N ¥ rH OH
| RCHO 0. Ll
N QLY o — e A
Rv Me R wH=1a013) Ry Me
E enolato L Fm | micimized \_/13-syn

wn%guraciﬁn favorecida c&nﬁgsmﬁ&n no fa\f;mcwa

Para claridad, el estereocentro en el enolato ha sido epimerizado; en realidad, la diastereocara opuesta del
aldehido debia haber sido atacada. En ambos casos, el diastereémero syn-1,3 esta favorecido. Hay muchos
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ejemplos de este tipo de estereocontrol:>*
T8SQ0 O TiCly, i-PryEtN ™SO O OH
- \HM/ 80-90%, dr 95:6
YHI\:]\/ Me,CHCHO rr
TBSO O Cy,BCl, TEA TBSO O OH 60%. dr o6
Me FPICHO )

Estereoselectividad: estereocentro en a en el electrofilo

Cuando los enolatos atacan a un aldehido con un estereocentro en a, es también posible un excelente
estereocontrol. La observacion general es que los enolatos E exhiben seleccion diasterofacial Felkin,

mientras que los enolatos Z exhiben selectividad anti-Felkin. El modelo general es el siguiente: 2526
Felkin T.S. anti-Felkin T.5.
— b3 %
OML 0 7 ] RLR ’
_ st syn-pentane ~{ § N, _
Me R f
M ] Ry | |
E enolate {selectivo de Felkin grande) Favorecido Desfavorecido
0 | R “ Rt R :
oML, 2\ ML R KM
Q- tn M\{ﬂ,j W
R,J\\\,Me + H’lk;"R"’ —_— | syn-pentane ! H\O —_
ﬁM / Me
" L_,RM
Z enolate {selective anti-Felkin moderado} ,Desfavammdo Faveorecido

Ya que los enolatos Z deben reaccionar a través de un estado de transicién que contiene o una interacciéon
desestabilizante syn-pentano o un rotdmero anti-Felkin, los enolatos Z exhiben menores niveles de

., diastereoselectividad en este caso. Algunos ejemplos se presentan debajo: 2728
‘ OBCy» O ??83 O OH 0OTBS
S - - : e dr9g:1
Me Me WMe
£ enolate Felkin product (1,2-syn)
oL o osOM O OH OBOM
Et/’\,Me * N B T ROY YR dr83:147
Me Me Me ‘
Z enolate anti-Felkin product (1,2-ant)
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Estereoselectividad: modelo combinado para la estereoinduccion

Si tanto el enolato como el aldehido contienen quiralidad pre-existente, el resultado de la "doble
estereodiferenciacion” de la reaccion alddlica puede ser predicha usando un modelo estereoquimico
fusionado, que toma en cuenta las interacciones faciales en el enolato, la geometria del enolato, y las

interacciones faciales en el aldehido.?’ Algunos ejemplos de la aplicacion de este modelo se dan a

continuaci(')n:28

matched case, E boron enolate

T8SO OBR, Q Q188
M - Hk/‘\( e 4+  other diastereomel
Me Me 3‘5&3
- -3 85%, dr 991
R %
A(1,3) HelyaMe - SRR
min. —BR, m‘é
Mo /78 \{1"' 0*’ ~R
C O
o |/ { 2
pentane’ Me 1
) avoided favored disfavored
mismatched case, E boron enolate
TBSO OBR»
\M &
Me Me
83%, dr 52:48
A('I 3}
min. ]
syn
pentane”
avoided ™

neither favored

/—11

‘Quimica de la oxazolidinona de Evans

La sintesis organica moderna requiere de la sintesis de compuestos en forma enantiopura. Dado que la
reaccion de adicion aldolica crea dos nuevos estereocentros, pueden formarse hasta cuatro estereoisdmeros.

0O C OH two new
% J?\ mm . stereocenters;
124 H TR R *R potentially four
Me Me stereoisomers

Se han desarrollado muchos métodos que permiten tanto el control de la estereoquimica relativa (syn o anti)
y absoluta (R 0 S).
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Nes
methyl (R) methyl (S)
[ 0 OH O OH |
| s i &
Sl ke oy y
¥ ative stereccon
Me Me diastereoselective aidol
O OH O OH
i + anti
A e
Me Me

i ]
absolute sterescontrolfenantioselective aldol

Un método ampliamente usado es el método de la oxazolidinona de acilo de Evans.>® 3! Fue desarrollado a

fines de la década de 1970 y principios de 1980 por David A. Evans y sus colaboradores. El método
funciona al crear un enolato quiral al unir un auxiliar quiral. La quiralidad pre-existente del auxiliar es
transferida al aducto alddlico mediante una reaccion alddlica diastereoselectiva. Después de la subsecuente
remocion del auxiliar, se obtiene el estereoisémero aldolico deseado.

generates only
E or Z enolate
£ removal or
fransformation ,
0 0O base 0 OH of auxiliary 7
* /li mmmmmmmmmmmmEe - RNMR!
R* H™ R g R* R e
g Me  diastereoselective Q:j; overall, enantioselective
chiral auxiliary aldof reaction mer aldol reaction

En el caso del método de Evans, el auxiliar quiral unido es una oxazolidinona, y el compuesto carbonilico
resultante es una imida. Hay un buen niimero de oxazolidinonas facilmente disponibles en ambas formas

enantioméricas. Estas pueden costar entre los 10 y los 20 ddlares estadounidenses por gramo, con lo que son
relativamente caras.

5 Lo X
O NH O °NH Q “NH

Q)LNH -
— en PH.  Me P

an oxazolidinone commonly available oxazolidinones

...... N

o 10 Of~— imide

3

Q
OJ\NH + /\)LCi _-Buli, THF O’Zﬂ\ )L;\/\

\__3‘ -78C

convenient acylation 80-80%

La acilacion de una oxazolidinona es un procedimiento conveniente, y es referida informalmente como
"loading done". Los Z-enolatos, que conducen a aductos aldélicos syn, pueden ser formados usando
enolizacioén suave mediada por boro:>2
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\,@\
Imide Aldol; Highly Diastereoselective aldehyde dr yield
o 1. n-Bu,BOTY, DIPEA, O O OH 0 ‘
J )Oj\/ CH,Cly, 0°C A J\/\ _‘ /u\/\ 1411 75
9 N 2. RCHO, QN YR H
78°C to 23°C Me 0
‘ JL >500:1 95
H” “Ph
0 0 1. n-Bu,BOTY, DIPEA, O o OH o
B d_ CH,Cl, 0°C o M~ 5001 88
o N 2 ROHO o N R H
R " 78°C 10 23°C § o Me 0 |
PR Me PR Me L >500:1 89
dr {major syrmminor syn) H™ “Ph

Frecuentemente puede obtenerse solo un diasteredmero por una cristalizacion del aducto aldélico. Los
aductos aldolicos anti no pueden ser obtenidos apropiadamente mediante el método de Evans. A pesar del
costo y la limitacion de conducir solamente a aductos syn, la superior fiabilidad del método, facilidad de uso
y versatilidad lo convierten en el método de eleccién en muchas situaciones. Muchos otros métodos estan

disponibles para la ruptura del auxiliar:>>

O
anb’l&R esterification

gBﬂOLi
LiBH, fl _uoow )i
HO” R ™ O\__;N R HO” "R
reductive hydrolysis
cleavage

R'MgX

o]
transamination \NJ\R e 2 R‘/ILR

Ohfle
Weinreb amide

l AiMes, MeONHMe-HCI - - - Weinreb's Salt

A partir de la construccién de la imida, pueden realizarse reacciones de adicion aldélicas selectivas syn y
anti, permitiendo el ensamblaje de tres de los cuatro posibles posiciones estereoselectivas: selectivo syn:34 y

selectivo anti>>

En las reacciones syn-selectivas, ambos métodos de enolizacion producen el enolato Z, como se espera; sin
embargo, el resultado estereoquimico de la reaccion esta controlado por el estereocentro metilo, mas que
por la quiralidad de la oxazolidinona. Los métodos descritos permiten el ensamblaje estereoselectivo de

policétidos.

Quimica Aldélica Moderna
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La metodologia reciente permite llevar a cabo una variedad de reacciones alddlicas mas amplia,
frecuentemente con una cantidad catalitica de ligando quiral. Cuando las reacciones emplean pequefias
cantidades de ligandos enantioméricamente puros para inducir a la formacion de productos igualmente

enantioméricamente puros, las reacciones suelen ser denominas "cataliticas, asimétricas"; hay muchas
reacciones alddlicas asimétricas cataliticas disponibles.

Reacciones aldolicas acetato

Una limitacion clave a la aproximacion por auxiliar quiral es la incapacidad de las N-acetil imidas para

reaccionar selectivamente. Una aproximacion usada inicialmente era emplear un grupo tioéter temporal:33
36

n-BuyBOTS

! L ALy
j FPrNEYL, ;
o)l*mJk Feah Oﬂ\ﬁ’u\/\R + 07N R

S

fails to react selectively

9 9 1.n-BuBOTE @ OH
OJLN)K/SMe gPrg!\stt; o }}\Ni/\

RCHO R
2. RaNi, H, L'>_

86-89% oe

Reaccion aldélica de Mukaiyama

La reaccidn aldolica de Mukaiyama es la adicion nucleofilica de éteres endlicos de sililo a un aldehido,
catalizada por 4cidos de Lewis, tales como el trifluoruro de boro o el cloruro de titanio.>” 38 La reaccién
alddlica de Mukaiyama no sigue el modelo de Zimmerman-Traxler. Carreira describié una metodologia
asimétrica particularmente 1til con acetales de sililcetena debido a su elevado grado de enantioselectividad
y sustratos susceptibles.3 ?

- "El método funciona con aldehidos alifticos no ramificados, que suelen ser electrofilos pobres para los

procesos asimétricos, cataliticos. Esto puede deberse a la pobre diferenciacion electrénica y estérica entre
sus enantiocaras.
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(&2

R N A

™S 1. 0.5-8 mol% catafyst, ELO,-10°C OH ¢
R,CHO R /\)

OR« 2 TBAF, THF Ry
wide substrate scope 72-98%,
Ry=Me, Et, Bn; Ry=alkyl, vinyl, aryl §9-97%

g m m  m mm  mm m m m m an  A  a h m W

via sequential condensation:
amino alcohol + bromosalicaldehyde;
Ti{O--Pr)4 + di-tert-butyl-salicylic acid

El proceso alddlico vinilico andlogo de Mukaiyama puede ser efectuado en forma catalitica y asimétrica. El
ejemplo mostrado a continuacion funciona eficientemente para aldehidos aromaticos (pero no alifaticos) y

se cree que el mecanismo involucra un dienolato quiral de metal 40 41

{S)-TokBINAP + Cu{OTf),
+ (n-BuNPh,SiF,

in Sity L

ﬁ/‘i 2 moi% (S)-Tol-BINAP-CuF,
-
N OTMS RCHO, -78 °C, THF R

Rearyl, heteroaryl, vinyl typical yield 80%, 90% ee

X

H O

iﬁg

%
&)

Aldoles tiazoldinetiona criminas

Una version mas reciente de los auxiliares de Evans es la tiazoldinetiona crimina.*?> *> Los rendimientos
quimicos, diastereselectividades y enantioselectividades de la reaccion son generalmente altos, aunque no
tan altos como en los casos Evans. Sin embargo, a diferencia de los auxiliares Evans, la tiazoldinetiona

P puede efectuar reacciones alddlicas acetato (ref: Crimmins, Org. Lett. 2007, 9(1), pp. 149-152.) y puede
‘producir aductos "syn Evans" o "syn no-Evans" simplemente variando la cantidad de (-)-esparteina. Se cree
que la reaccién procede via un estado de transicion de seis miembros, con union al titanio, andlogo a los
estados de transicioén propuestos para los auxiliares de Evans.
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Crimmins' thiazolidinethione - an updated version of the Evans' oxazolidinone

the componenis
p | H ;
_ S 0 : P :
Q " 1. NaBH,, I (95%) I ’U\ : N
HOJH/ 2 2.0CS$, ELN, CHCl, (95%) S N : L :
Bn 3. n-BuLi, EtCOCI, THF (90%) s Me : H 4 :
B} . 1) : %
{S)-phenylalanine ¢ (-)sparteine
- NaBHy, I, = common reduction conditions for amino acids ‘ Aldrich, $0.50/mmot |
(see Mevyers, Al etal. JOC, 1993, 58, 3568-3571) ¢ ($2201100mL) -
the reaction
‘ . . ‘ § O OH
§ o© 1. 1.1 equiv TiCl,, {-}-sparteine $§ O OH
Ay CHyChp, 0°C AhAr Ay <
\{ e 2RCHO Me o Me
Bn Bn Bn
“Evans syn” “non-Evans syn"
- typical yields: 80%, 98:1 desired:undesired ‘ ‘
syn adduct favored if 1.0 equiv favored if 2.0 equiv
‘ - gparteine + TiClg = soft enolization conditions of (-}-sparteine is used of (-)-sparteine is used
cleavage of the auxiliary
S O OoH OH OH O OH
: conditions : : :
S)LNJ)\:/\R %QM’R OMR MeO/LK:/\R
\—( Me Me Me Me
Bn alcohol afdehyde ester
NaBH, DIBAL-H MeOH, Imid.
- auxiliary can be recovered by extraction,
but cleaved aldol adduct may epimerize o OH 0 OH
8. N J‘L\/\R MeC. NJ!\;‘/\ R
o e b e
amide Weinreb amide
BnNH, MeONHMe-HCH, Imid.

— Reacciones alddlicas organocataliticas
3
Otro desarrollo es el uso de catalizadores aminas secundarias quirales. Estas aminas secundarias forman
enaminas transitorias al ser expuestas a cetonas, que pueden reaccionar enantioselectivamente con
aldehidos electrofilos apropiados. Esto es conocido como catlisis enamina, un tipo de organocatalisis,

dado que el catalizador estd basado en una pequefia molécula organica. En un ejemplo seminal, la prolina
catalizo eficientemente la ciclizacién de una tricetona:
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¢ &
N
M

0 DMF o
3 OH

98%, 93% ee

0
COH e
Me

. . .l . . 444 . . .
Esta reaccion es conocida como la reaccion de Hajos-Parrish > (también conocida como reaccion de
Hajos-Parrish-Eder-Sauer-Wiechert, refiriéndose a un informe contemporaneo de Schering de la reaccion

en condiciones mas fuertes).46 Bajo las condiciones de Hajos-Parrish, solo se necesita una cantidad
catalitica pequefia de prolina (3 mol%). No hay peligro de un fondo aquiral de la reaccién porque los
intermediarios transitorios de amina son mas nucleofilicos que los enoles de las cetonas originarias. Esta
estrategia es particularmente potente porque ofrece una forma simple de generar enantioselectividad en
reacciones sin usar metales de transicion, que tienen la posible desventaja de ser toxicos o caros.

Es interesante el hecho de que las reacciones aldélicas catalizadas por prolina no muestran efectos no
lineales (la enantioselectividad de los productos es directamente proporcional a la enantiopureza del
catalizador). Combinado con evidencia de marcado isotépico y estudios computacionales, el mecanismo de

I reaccion de las reacciones alddlicas catalizadas por prolina es como sigue A7

0 .

O.H enamine formation

kTi ¢ Crc 2 , )H via carbinolamine
R [)/ \{ R {not shown)

profine Me
hy?rofys:s ?J e{‘n%mme
refeases aldol adduct
&P @
oo (N oe
R)iMe R)H
HO » R
e tautomenzation fo
aldof addition - in appropriate cases, ) ; ;
the chirality on proline can be S\‘ &co “ nucleophilic enamine
transfered to the aldof adduct ?
R'CHO
Me.

"Esta estrategia permite la reaccion de adicion alddlica cruzada entre dos aldehidos, que de otro modo seria
muy desafiante. En general, las reacciones aldolicas cruzadas entre aldehidos son desafiantes porque
pueden polimerizarse facilmente o reaccionar no selectivamente para dar mezclas estadisticas de los

productos. El primer ejemplo se muestra a continuacion: 48

Jit + )QL 16 mol% L-proline U‘* - anti selective, high ee's
H™ HY R, DMF, 4 °C WO SR, - clectrophiic component (R;)
. : added via syrin
R 11-26 h R, yringe pump
Ry=alkyl; Rﬁ”aik”" aryl 3:110 24:1 antisyn
91-09% ee

En contraste a la preferencia por aductos syn tipicamente observada en las adiciones aldélicas basadas en
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enolato, estas adiciones alddlicas organocatalizadas son anti-selectivas. En muchos casos, las condiciones
organocataliticas son lo suficientemente suaves para evitar la polimeriza¢ion. Sin embargo, la selectividad
requiere una adicion lenta y controlada del electrofilico deseado usando una jeringa, porque generalmente

ambos reactivos son enolizables. Si un aldehido no tiene hidrégenos o enolizables, ni ramificaciones a o j,
se puede lograr un control adicional.

Una demostracion elegante del poder de las reacciones aldolicas asimétricas organocataliticas fue expuesta
por MacMillan y sus colaboradores en 2004, con su sintesis de carbohidratos diferencialmente protegidos.
Mientras los métodos tradicionales de sintesis consiguen la sintesis de hexosas usando variaciones de
estrategias de proteccion-deproteccion iteractivas, requiriendo de 8 a 14 pasos, la organocatalisis permite
acceder a muchos de los mismos sustratos usando un eficiente protocolo de dos pasos, involucrando la

dimerizacion catalizada por prolina de a-oxialdehidos, seguido por ciclizacion aldélica de Mukaiyama en
tandem.

two-step strategy for the synthesis of hexoses

requirements
0 profine catalyzed 0 OH - product must be inert to further aldol rea
aldol dimerization ‘ - usual issues of diastereoselectivity and
H H™ ™ gnantioselectivity
- OR OR OR
corresponds o
- protected erythrose
Mukaiyama ™S & , - control of diastereosek
OTMS . 0 OH aldol IG OH OH {determines which sug
HJ\\\/OR‘ N ‘ HONo is formed)
OR OR OR' OR OR
lactot
formation

alloselaltrose; than undergo further al
glucose/mannose RO Y OR! reactions 0

OH

oo, SO OH - sityloxocarbenium ion |
four possible sugars; RO Q preferentially cyclize, &

La dimerizacion alddlica de a-oxialdehidos requiere que el aducto aldélico, en si mismo un aldehido, sea

cinerte a reacciones aldolicas posteriores.49 Estudios previos revelaron que los aldehidos que llevan un
sustituyente a-alquiloxi o a-sililoxi son adecuados para esta reaccién, mientras que los aldehidos que tienen
grupos que atraen electrones como el acetoxi no eran reactivos. El producto eritrosa protegida puede ser
luego convertida a los cuatro azicares posibles via la adicion alddlica de Mukaiyama, seguida de formacién
de lactol. Esto requiere un diastereocontrol apropiado en la adicion aldlica de Mukaiyama y el producto,

un ion sililoxicarbenio, que preferentemente se cicle en vez de hacer una reaccion aldélica posterior. Al
final, se sintetizé glucosa, manosa y alosa:
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N

construction of differentially protected carbohydrates

aldehyde aldo! dimerization
Q 10 mol% L-proline Q oH TIPS = triisopropylsityl
> K (very bulky silyl
H : protecting group)
TIPSO TSSO  OTIPS
92%, 4.1 symant,
95% ee {(anti)
Mukaiyama aidol-laclonization sequence
OTMS 0 OH MgBry(OEL) TIPSO~ 'ﬁm 79%, 10:1 ¢r
OAc " ~ . 95% ee
HOS HY Et;0 TIPSO” " NoAc ’
TIPSO OTIPS oM
glucose
O OH MgBr,(OEt,) w0, Ong -OH
otms gBry(OEL TIPSO U 87%, >19:1 dr
: * Ny 95% ee
H’K\/OA" H™™ CHCly TIPSO” ~¥""0Ac
TIPSO  OTIPS OH
Q mannose
/Oibis .9 o TiCl TIPSQ” ¢ Ony O 97, >19:1 dr
e LAC ; ‘ o 95% ee
H H™ CH,Cly TIPSO +*OAc
TIPSO  OTIPS OH
allose

- raasons for solvent-mediate tumover in selectivily are unclear
- TiCl, reaction proceeds via Felkin addition of titanium enolate to akiehyde

Adiciones aldolicas "directas"

En una adicién alddlica usual, un compuesto carbonilico se deprotona para formar un enolato. El enolato se
agrega a un aldehido o cetona, lo que forma un alc6xido, que es protonado en un paso adicional. Un método
superior, en principio, deberia evitar la secuencia de deprotonacion-aldol-protonacién en favor de una
""adicion aldélica directa". La caracteristica principal en tal proceso es que la adicion aldélica genera un
alcoxido, que es mucho mas basico que los materiales iniciales, ocasionando la pérdida del catalizador:

0 base M RCHO oMo
R we—— A srm—— i -
/H R R R’
enolate aldol adduct remains bound

to melal - prevents tumover

Una aproximacién demostrada por Evans es sililar el aducto aldélico:? !
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s O

10% MgBry(OEty)

&5,

8n
thiazolidine thione

o 0O

TMSCH, EtOAe, it
RCHO

R = aryl or vinyl

20 mol% MgCl,, Et;N

M
\..f’“

oxazolidinone

TMSCH, EtOAC, it
RCHO

R = aryl or vinyt

s
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§ O OM
84-92%
Q N Y R 7190
Me
Bn
*Evans” anti
0 9 OH
, ; 77-92%
QN R @1-32:1ar
Me
Bn
*Non- Evans” antl

&

Este método es mas efectivo en cuanto a su coste e industrialmente 1itil que los procedimientos tipicos
basados en enolato. Una aproximacion biomimética posterior elaborada por Shair usa -tiocetoacidos como

el nuclefilo.> El intermediario cetoacido es decarboxilado i sifu (el ligante quiral como una

bisoxazolina). Los aldehidos ramificados o aromaticos son sustratos pobres.

P N Y Y I YT

»
-

Ph
“pheny! box'

- s e o e o w Wy

¥
&
L
T R I

Véase también

SRS

N

Ph
= PhBox

»»»»»»»»»»»»»

= Reaccion alddlica de Tishchenko

= Reaccion de Bay

lis-Hillman

= Reaccion de Ivanov
® Reaccion de Reformatsky
s Reaccion de Cannizzaro

= Acido alddnico
s Condensacion de
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Ficura 2.30. Esquema de un mezclador/granulador de alta velecidad. - °

Los componentes que van a formar parte del granulado se mezcian en una étapg
inicial por accién del giro de las paletas y a continuacién se afiade el liquido de o

nulacién, el cual se mezcla con el polvo ayudado también por este sistema de palef§
giratorias. Cuando la' masa estd adecuadamente humectada se conecta el sistema g -

torio de cuchillas cuyo objetivo es romper la pasta para producir el granulado.
La granulacién por via hiimeda presenta algunas ventajas, entre las que dest

can una mejora de las propiedades de flujo del polvo, una buena cohesién entr(q"lj :

particulas, la prevencidn de la formacién de polvo y la homogeneidad de la mg

cla de polvos. . L L

Sin embargo, también plantea algunos inconvenientes derivados de las Rumg
rosas y largas operaciones que debert realizarse, el elevado consumo de energitf
los altos requerimientos de manc de obra.

B) Pelletizacién

Para algunas aplicaciones puede ser deseable recurrira la peiletizacion, prog -

dimiento estrechamente relacionado con la granulacidn por via himeda, quepg .

de definirse como un proceso de aglomeracién que convierte los polvos finos o
nulados de férmacos y excipientes voluminosos en unidades pequeias, mas deny
de forma mds o menos esférica y de flujo libre, denominadas pellers. = . :

La importancia de los pellets en el disefio y desarrollo de formas farmacéugi :
se ha incrementado significativamente durante las Gltimas decadas, especiali§
te en el campo de las formulacicnes de liberacién controlada. '

, Otros Sistemas e

- &elacic
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——4e Freund, que constituye el if '
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polvo mezclado se afiade a un recipiint o st hapaoy atorios,

nulacién (figura 2.31). La base-del reci

piente es un disco rotatorio q

-

E :
squema de un granulador de Freund utilizado para la pellefizacisn
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uchos-grénulos y se generara, inad
n este segundo tipo de mezclad

61107 € ,
' del tipo de los mezcladores de doble cono €n

2250y 9):

“V” o los rotocuboides (fig,

5. Esquemas de los mezcladores a) de cinta, b} doble sigma, ¢} doble cone en'fy

FIGURA 2.2
y d) rotocuboide.

La preparacion del granulado,puede realizarse por via seca o himeda, s

que se emplee O no.la adicién de un disolvente.

esla pelletizacién, que origina
esférica y mas densos que los formados en la granulacién convencional. =7

ecuadamente, una cierta cantidad de finos.
o, interesa utilizar equipos sin agitadores ijE

- ‘nulado,

Un caso particular de esta {ile -
conglomerados.de particulas de forma mas o.mg.

A) Granulacién por via humeda

La figura 2.26 recoge un esquema_'de las diferentes etapas que deben redl
‘'se para obtenerun comprimido por gran ey
cabo los procesos ya mencionados de pulverizacion y posterior mezclado con
nos excipientes, entre los que se incluyen diluyentes, disgregantes, aglutiin@"r__i

_correctores, para obtener una dispersién homo
cién del granulado por esta técnica implicala realizacion de las siguientes fa

— Humectacién del polvo mezclado.
— Granulacién del polvo humectado.
— Desecacién del granulado.

— Doble tamizacion.

ulacién himeda. Inicialmente, se lleg * ‘

génea entre ellos. Ademas,lad§

110" PariE | Fo

La humectacis

las, mediante |3 ;gir(t:igelp
que sea posible Ia obt: d('
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d.en establecer Normas -
dida entre 1/5y 1/19 deglem
las prqpiedades de cohe % C
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La humectacién del polvo se lleva a cabo utilizando equipos de amasado ¢5 -
gido en la figura 2.27, donde se representa el esquema de un mezclador}

gl reCO8=
- petario_utilizado en este proceso.

AN
Oscilad
. or\
Brazo
mezclador
o

Ficura 2.28.

. Una vez obtenido e] granu
minar ellexc‘gso de humedad, -
2j§% » dunque dependers; en'.c'
componentes incluidos en Iavfél
final del Proceso de secado, es i
10; componentes mayo'ritar,ios d
;S:emxzida.d Y que, por tanto, rec
o~ CXciplentes con baja humed
. En general, se recomienda ¢
T c_al_or, se realice lenta y grédi
mica y la formacién de una co
ente situado en el interior de| g
ngan azﬁqare's' o colorantes est
ado,.respectivamente. -
Xisten diferenteg sistemas jof:
o'en_ estufas o armarics de d
ddlmxento Presenta algunas d.
o ell proceso, la migr_acién delq
riculas del granulado, debido a
erficial, y Ia frecuencia con la qu
Onsecuencia de I formacién de p

La granulacién propiamente dicha consiste en someter la masa hum
una presién mecdnica, que fuerza su paso a través de una superficie perfo
tamiz, de una determinada abertura de malla, para obtener unos pequefi
dros que constituyen el granulado. El tamaiio del grdnulo y, en consecue
abertura de malla que se debe seleccionar estdn condicionados por el tama
del comprimido; se dispone de tablas que permiten la eleccién del tamiz m;
piado. - '

Es aconsejable que la malla del tamiz sea de acero inoxidable para¢
cesién de iones metalicos que podrian alterar la formulacién. Esta operaci
de realizarse mediante distintos tipos de'granuladores, los mdés utilizad
cuales son los de tipo oscilante, que estdn constituidos per barras metalig;
lelas dotadas de un movimiento de vaivén que obliga a la masa humectada
a través de un tamiz semicilindrico (figura 2.28), dando lugar a granuios‘dux
pequefio.tamafio, porosos y de superficie relativamente lisa. Otro tipo de gl
dores son los'rotatorios, en los que la masa humectada es forzada a pasa

de un tamiz ejerciendo presién mediante un rotor de paletas. El granul
nido suele ser mas compacto y de mayor tamario que el eiaborado con |
_ladores oscilantes. En general, la calidad del granulado varia de acuerdo
caracteristicas del equipo empleado: modelo, abertura de malla del tami
ejercida, velocidad de rotaciones u oscilaciones, etc.

ér
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Entrada

Tolva de
alimentacién

Malla o tamiz

'

. Colector del granulado

, FIGURA 2.28. Esquema de un granulador oscilante.
srioempleado en el proceso de humecia

Una vez obtenido el granulado, se procede a su desecacién con objeto de eli-
minar el exceso de humedad. El grado de humedad considerado optimo es del
:3%, aunque dependerd, en cada caso, de las caracteristicas particulares de los
componeiites ircluidos en la formula. En este sentido, para determinar el punto
ﬁnal del proceso de secado, es importante conocer las humedades de equilibrio de
los componentes mayoritarios del comprimido. En el caso de farmacos sensibles a
‘humédad y que, por tanto, requiéren una desecacién profunda, deberdn emple- *
arse excipientes con baja humedad de equilibrio. o
En general, se recomienda que el proceso de secado, cuando se lleva a cabo
por calor, se realice lenta y gradualmente, para evitar problemas-de inestabilidad
térmica y la formacion de una costra exterior que impida la evaporacién del disol-
nte situado en el interior del granulado. Ademds, en los granulados que con-
engan aziicares o colorantes, esta precaucién evitara la caramelizacién y el mo-

nsiste. someter la masa hu;q@_:
y a través de una superficie pe_rfo
1alla, para obtener unos pequ ﬁp
nafio del granulo y, en consecuent
estan condicionados por el tamal
permiten la eleccién del tamiz md

z sea de acero inoxidable para e
erar la formulacién. Esta operack
i granuladores, los mas utilizz§cllo.
1 constituidos per barras metalic:
1que obliga a la masa hu_mec‘tada
a 2.28), dando lugar a granulosd
relativamente lisa. Otro tipo de:
sa humectada es forzada a pasar:
: un rotor de paletas. El granuladg®
tamafio que el elaborado con la
idel -~nulado varia de acuerdo¢
jelo, .rturade malla del tamiz,-p
iciones, etc. :

eado, respectivamente. - -
' Existen diferentes sistemas para llevar a cabo la desecacién del granulado. El
ecado en estufas o armarios:de desecacion se utiliza con frecuencia,-aunque este
'rocedimiénto presenta algunas desventajas importantes, como son la larga dura-
16n del proceso, la migracién del material disuelto hacia la superficie del lecho de
articulas del granulado, debido a que el solvente se elimina sélo de 1a parte mas
Uperficial, y la frecuencia con la que se agregan las particulas del granulado como
Conisecuencia de la formacién de puentes sélidos entre sus puntos de contacto.




culas del gran

- minucién para o

“desarrollado métodos alternativos de granulacion himeda capaces de realiza;
, granulado en una unica etapa. '

" nulado incorporando directamente en estos excipientes el principio activo.
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Un método alternativo para secar el granulado es la utilizacin de equipos de lech
fuido, los cuales son mucho mds rapidos y consiguen mantener separadas las part
ulado durante el proceso de secado, reduciéndose los problemas de agr;

acién y de igracién intergranular del soluto. Otros sistemas de des.ecacién utiliz;
dos son las radiaciones infrarrojas, la radiofrecuencia, el vacio y las microondas.

Una vez realizada la desecacién del granulado, éste se somete a una doble ta
para obtener la fraccién granulométrica mds adecuada, de acuerdo cong
final del comprimido. A veces se requiere una etapa previade ¢
btener un tamaiio menor de la particula del granulado o'bien pate:
conseguir 1a desagregacién de los granulados adheridos. La operacién se realizy
con un sistema de tamices de abertura de malla igual o, mds frecuentemente, me
al empleado en la fase de granulacién y otro tamiz mads fino para separar elpo
que pueda contener el granulado. El tamaiio de particula del granulado mds hi; ;
tual para la compresién estd comprendido entre 350 y 700 pm, aunque es acons
jable la existencia de una pequeiia proporcién de .ﬁnos, cuyo.ob].eto es consegy
un mejor llenado de la matriz o camara de compresién y reducir al minimo la irch

= himeda en una sola €tapa, ]
~ma.de polvo fino, se Suspe.n
umna cénica, Produciéng
cién adhesiva en |3 misma (
B "partfculas mientras se eva o
~narse junto con Ia solucig
“en pplyo‘cqn el resto de los ¢
“del granulado obtenido inc] (
. ‘aglutmante utilizado, e] h‘qui;]l
que fluidifica el lecho de part;
Ade: granulacién. La figura 2.29 :
la obtencion de granulados

por
na

zacién
tamano y peso

0s.

sién de aire. _ )
El granul‘édo obtenido se mezcla, si se requiere, con otros excipientes talg

como lubricantes, reguladores de flujo, disgregantes y correctores, procediénd

a continuacion, a su compresion.
Los métodos convencionales de granulacién presentan el inconveniente de

lentos e incluir varias etapas independientes para su realizacién. Por ello, se

Filtros
Cédmara de
expansién

Lecho fluido
de particulag

Uno de los métodos desarrollados es la granulacion por atomizacion (Spg

Drier), en la que los componentes de Ia férmula (diluyentes, aglutinantes, dis Entrada de
gantes...) se suspenden en un vehiculo adecuado a su naturaleza. Los solido aire _
tituyen de un 50 aun 60% de la suspension y se mantienen en constante agl , ,
para asegurar una distribuciéon homogénea. L_a suspension se bombea medial FiGura 2.26

sistema de atomizacién a una camara donde circula una corriente de ‘aire
El calor elimina el disolvente y los sélidos caen al fondo de la camara en forma
un granulado.seco y esférico, cuyo didmetro (10-250 ym) depender4 del flujo

la velocidad de atomizacién. La principal ventaja del proceso es la corta duracidf
del secado y, en consecuencia, la minima exposicién del producto a la accié
calor, lo que hace el método adecuado para productos sensibles a este factor
este sistema se obtienen granulados porosos de forma esférica que tienen muy
nas propiedades de flujo. Una de sus principales aplicaciones es la elaboraci
los denominados “excipientes universales”, utiles tras la incorporacion del prfld
pio activo, y los lubricantes para la compresién directa. No obstante, si el farm
es estable a la temperatura y en los solventes utilizados, puede obtenerse ungh

Este‘ rpétodo dindmico, a pesai
$-tradicionales, éspecialmente e;
so'y la.temperatur_a utilizada pr
: brasx‘v.o debido al constar;te
trgstaﬂcas y el continuo conta,
uedréqsseiaso‘s puedg gfectar asue
fede se e\iltada utilizando algtin
ec han dlseﬁado Otros tipos de
I¢.]os que hay numerosos mode]
Vvelocidad (Diosna, Fielder)

an constituidos por un recipi;
$§§la§ que se mueven girandc
giran en el plano vértical’(ﬁ‘

gy

- La técnica del lecho fluido. descrita por Wuster, para el mezclado, la des as ado
y el recubrimiento de comprimidos, tiene aplicacién también en la granul
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io es la utilizacién de equipos de
siguen mantener separadas las p
), reduciéndose los problem.a’s de a !
Otros sistemas de desecaclon utiliyy
jencia, el vacio y las microond_aS;
ado, éste se somete a una doble_.v
ca mas adecuada, de acuer.dq conal
se requiere una etapa prev?a.dg 0%
a particula del granulad.o’ 0 bxen par
s adheridos. La operacion s€ r?all'z\
aigual o, més frecuentemente, m@g%
tamiz mas fino para separar e,l P
de particula del granulado masﬁhla‘
atre 350 y 700 wm, aunque €5 aco
én de finos, cuyo objeto es conse

himeda en una sola etapa. Los componentes, incluido el principio activo, en 105
‘ma de polvo fino, se suspenden en una corriente de aire dentro de un cilindr
olumna cénica, produciéndose el mezclado. A continuacién, se atomiza una sq
“cién-adhesiva en la misma corriente de aire, de forma que el aglutinante agrega I3
'-partl’culas mientras se evapora €l solvente. En ocasiones, el firmaco puede adicj;
“parse junto con la solucién aglutinante, aunque es mds frecuente su incorporacig
~en polvo con el resto de los componentes. Los pardmetros que afectan a la calidy,
del granulado obtenido incluyen variables tales como la concentracion y tipo g
‘aglutinante utilizado, el liquido de granulacién, la velocidad y temperatura del ajg;
que fluidifica el lecho de particulas y la presién utilizada para atomizar el liquid;
de granulacién. La figura 2.29 recoge un esquema de un equipo-de lecho fluido pa
]a obtencién de granulados. . o .
}; o

mpresiony reducir al minimo laim

requiere, con otros‘excipien?e’s '*F;qle; Filtros | asts;‘;';‘;cfjn

eoantes y correctores, procediéndosy =l de liquido
i C Cadmara de

-i6n presentan el ipconveniente d 3 expdnsion ’

s para su realizacién. Por ello, se hi Lecho fluido —f ,

ilacid imeda capaces de realiza de particulas Contenedor

~ . RPN | R |
a granulacion por atomizacion ( Enteids de r
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La suspension se bombea rr_led:g el
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o (10-250 um) depender_gvdel fluj 0
entaja del proceso es la:_cforta duira

:xposicion del_p;oduc_toq la accior
1 productos sensibles a este factor: 41
5 de forma esférica que txgn?n mg}{f

ipales aplicaciones es la_‘c._lajxoorac_»lp
’ qtiles tras la incorporacion deljp
sién directa. No obstante, si el far
ites utilizados, puede obtenerse Ui}
ysexs  ‘entes el principio activo.
Wu.  para el mezclado, la desec
> aplicacién también en la granul

FIGURA 2.29. Granulador de lecho fluido.

“Este método dindmico, a pesar de sus indudables ventajas respecto a los méto-.
os tradicionales, especialmente en lo que se refiere al tiempo de duracién del pro-
eso y la temperatura utilizada, presenta algunas limitaciones derivadas del efec-
o-abrasivo debido al constante roce interparticular, la aparicién de cargas
electrostdticas y el continuo contacto de los componenetes con el aire, lo cual en
algunos casos puede afectar a su estabilidad: No obstante, esta dltima limitacién
puede ser evitada utilizando algtin otro tipo de gas inerte en lugar del aire.

Se han disefiado otros tipos de granuladores progresivos, como son los de pai-
la; de los que hay numerosos modelos. Por ejemplo, los granuladores/mezcladores

dealta velocidad (Diosna, Fielder), inicialmente disefiados.s6lo como mezclado-

Ies, estan constituidos'por un recipiente que contiene un eje central con tres pale-
tas adosadas

s que se mueven girando en el plano horizontal y un sistema de cuchi-
v las que giran en el plano vertical (figura 2.30).
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Los Procedimientqs
Ia compactacidn, e] recut

Uno de los €qUipos

“de Freund, que constituye
.polvo. mezclado se afiade ;
nulacién (figura 231).L .
velocidad, de forma ql;e Iaa

ARy

puertade Cuchilla

- _enlos bordes de] rotor, mje-
| - ord »Mie;
. Tayposterior redondeamje
- esférica. Posteriormente I.
. - Bt ) !
i Aerftrada de aire caliente Es
- mizacion del liquido de recy
Motor v
Paletas

FIGURA 2.30. Esquema de un mezc!qdbr/gronulodor de alta velocidad.

_ Los componentes que van a formar parte del granulado se mezcian en unae
inicial por accién del giro de las paletas y a continuacion se afiade el liquido de
“nulacién, el cual se mezcla con el polvo ayudado también por este sistema de palé
| giratorias. Cuando la masa esta adecu_adamenté.humectada se conecta el sistema§
“torio de cuchillas cuyo objetivo es romper la pasta para producir el granulado.
.~ Lagranulacién por via himeda presenta algunas ventajas, entre las que
can una mejora de las propiedades de flujo del polvo, una buena cohesién en
particulas, la prevencion de la formacién de polvo y la homogeneidad de la
cla de polvos. : i L
Sin embargo, también plantea algunos inconvenientes derivados de las
rosas y largas operaciones que deber realizarse, el elevado consumo de en
los altos requerimientos de manc de obra. ‘ ‘ '

Ficura 2.31. Esquemq ‘de un

B) Pelletizacién” -© CUyo proces
o - , Or atomizacién.

Para algunas aplicaciones puede ser deseable recurrir a la pelletizacion '
dimiento estrechamente relacionado con la granulacién por via humeda, que
de definirse como un proceso de aglomeracién que convierte los polvos fino
nulados de formacos y excipientes voluminosos en unidadés pequeias, mas.
de forma mds o menos esférica y-de flujo libre, denominadas pellers. =~

La importancia de los pellets en el disefio y desarrollo de fdrrhasyfarm_é
se ha incrementado significativamente durante las dltimas decadas, especi
te en el campo de las formulaciones de liberacién controlada. o

‘Polvo

] Amas
: FleRA 2.32. Diagrama esquem
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. enel proceso de Compresig
i res serdn las caracten‘stic; .
‘fracturan en un moling ¢ '
someterse a'una doble ta i
El rendimiento de i

' 0 Granulacién por via seca

- cuandolos componentes del comprimido son sensibles a la humedad, no sop
{an temperaturas altas durante el secado o son excesivamente solubles en los ligj

" dos de humectacion utilizados, y si, ademds, poseen suficientes propiedades co ' ' s
Givas, s€ recurre a la via seca para formar el granulado. Este H,letqdo, conoc L paCt.aCI,éfl' Enesta tecnic, ey
rambién con el nombre de “granulacién por doble"compresm{l’ , TIO €5 MUy | tornillo sin fin; a pasar en-tré o
,ado y comprende dos etapas: la compresién y el triturado-tamizado. Un esqug tiendo al producto a grap o
de este procedimiente se recoge en la figura 2.33. _{nmaaén e interpugrtem
. ‘gran dureza que se fracturaS .
. 'I’u'_gar_a un granulado unifonioS
“res disponibles, destaca por "
Granulacién cua‘l serecoge en la figura 2531211

Excipientes

Farmaco ‘ . »1“ .
= O |

I ' Fract P
Pulverizacion Mezclado . - Aglomeracién . -

Lubricante
Compresién i - g ¥
L - A
Comprimido O v _ . @
| Tamizacién |

FiGurA 2.34 »
FIGURA 2.33. Etapas del proceso de compresién a partir de un granulado {granulacién po o
A ]
umécxt):sg’r de las ventajas derivad
gréng‘_‘éémc‘;on y la posterior desecac;
e 1dad der polvoy finos que d
6[ ONes excesivas requeridas pa
! . re
_V{n,gan el tiempo de disolucic’im

Las dos técnicas, mas importantes para realizar este tipo de granulaci
briqueteado, o slugging, y la compactacion por rodillos. En el briqueteado.
prime directamente el polvo constituido por la mezcla del componente acfi
diluyente (si lo requiere) y.parte del lubricante, de los cuales al menos un
14 tener propiedades cohesivas. Si no es asi, puede adicionarse un aglutin
seco, del tipo de la polivinilpirrolidona. La obtencién de las briquetas se‘1e
maquinas de comprimir excéntricas, gue permiten alcanzar presiones elevs
Tm/cm?); equipadas con un juego de matrices de gran didmetro (2,2-2,5 cm
zones planos. Ei material en polvo contiene una gran cantidad de aire, exptl¥

) -Mecan;
- Anismos de unisn entre partic

i lavrsante‘lf)s Procesos de granulac
283 particulas de] polvo lo sufici,
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fgrgn_dureza que se fractura posteriormente
lugar a un granulado uniforme de pequefio
r_g;disponibles, destaca por su utilidad y ren
cu’g’l se recoge en la figura 2.34,

Granulacién

OO

Aglomeracién

w

J Tamizacion
—J . . .

a partir de un granulado {granulacion por

FIGURA 2.34. Esquema de un compactador Chilsonator.

A pesar de las ventajas derivadas de la

simplicidad del proceso, que evita la

’ ’

g 1
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Pres
Tes

tituyen la base de los puentes sélidos formados por los aglutinantes
U] n

raciones y manipulaciones a lag : tes o por los materiales que se disuelven en el liquido de granulacis
o los pellets formados. A.CEOHtlmfa: . — Puentes sélidos. Pueden formarse por fusién parcial de algiin compone
tes responsables de la union enjf endurecimiento o consolidacién'de los aglutinantes o bien por la cristal;
' cién de sustancias disueltas en el liquido de granulacién. El segundo mg
nismo es el més frecuente cuando se incluye un aglutinante en el Sol‘;ﬁg
de humectacidn, ya que al proceder al secado, y una vez formados los pug
tes liquidos mencionandos anteriormente, el aglutinante se endurece ¢

- accion de péliculas liquidas iny
orma una fina capa inmévil qu

nentes de la formulacién, que, cuando se procede al secado, da lugar 3
cristalizacién, contribuyendo también a la unién entre particulas. Un eje
plo ilustrativo de esta situacién es la adicién
rior humectacién de la mezcla con agua.

El tamano de los cristales

idrado de la distancia de separg
uerzas tiene especial importanci;
ya que, al someter la masa a presigg;
pas de adsorcidn, con lo que fixs
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de sacarosa en seco y 1a post
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muestra las diferentes formas de
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mulacién, se puede modificar su velocidad de disolucién.

— Fuerzas atractivas entre particulas sélidas. Existen dos tipos de fuerzas atrac
~ tivas entre particulas que pueden actuar en ausencia de puentes liquidos’
sélidos formados por los aglutinantes: las fuerzas electrostaticas, las cuale
contribuyen de forma importante en la integridad del granulado final, y la
fuerzas de Van der Waals, que son aproximadamente cuatro veces mas fuer:
‘tes que las primeras y res
nidos por via seca. La magnitud de estas fuerzas se incrementa cuando [q
distancia entre superficies adyacentes disminuye, lo cual se consigue median-

te la compactacién o presién aplicada en este tipo de granulacion,

Goticular

La nucleacion se produce como consec

- particulas, debido a Ia formacién de

- nicleo aire-liquido-sélido.

-~ La coalescencia es un mecanismo de crecimiento de los nicleos para formar

‘particulas de mayor tamafio, consecuencia de la colisién aleatoria de los mismos
Para ello, se precisa un ligero exceso de humedad superficial.

. <, £
uencia del contacto o adhesidn entre
puentes liquidos, lo cual lleva a formar un;

las méviles de agua entre las particulas.

rd .
os son estructuras temporales &

osteriormente secado. Sin embargo
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in ninguna preferencia. La figura 2.36 representa, de forma esquematica, los dj

rentes mecanismos de formacién y crecimiento de particulas de granulado y pell;;
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FIGURA 2.36. Mecanismos de formacién y crecimiento del granulado y los pellets..

F) Control de granulados y pellets

‘El granulado y los pellets, como caso particular de aquél, deben ser sometids
a una serie de ensayos cuya finalidad es comprobar que retinen las caracteristi
adecuadas para su posterior compresion. Entre las propiedades que deben
trolarse, ademds de la uniformidad en el contenido en principio activo, cab;
tacar la forma y el tamafio, la densidad, la porosidad, la dureza y friabilide
capacidad de flujo, el contenido en humedad y la capacidad de compresion.

El tamario de las particulas del granulado y su distribucién pueden det
narse por diferentes métodos, €l mds utilizado de los cuales es la tamizacioncdj’
equipos de tamices vibratorios o en los que el granulado es impulsado por la
za del aire. Debe prestarse atencién a las condiciones de la tamizacidn, ya que
den requerirse condiciones especiales para algunos productos debido a su fri
dad, electricidad est4tica, etc. ‘ ’ -

El tamaiio de las particulas del granulado debe ser homogéneo, de maner
su dispersién sea los mds pequeiia posible y esté comprendida en unos mar
relativamente estrechos. La proporcién de finos, que generalmente estan co

L——
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‘F) Compri;71i‘_105 de implantacion 2.2.12. Compri;}ﬁdos recubijer:

Los comprimidos de implantacion estdn disefiados para ser depositado
4 piel. Su objetivo es conseguir una accién prolongada (la duracidn del efectg
{a entre un mesy un afio); deben, pues. presentar bajas velocidades de disgif
ién y disolucion en los fluidos tisulares. Ello se consigue utilizando una el
- resién de compresion o recurriendo a la fusién conjunta del principlo acti

—Aunque el recubrimient ¢

g1pto, una de las primerasg ref
“enla literatura isldmica ysed é
o "”’f_me’ el recubrimiento data §
. SR ban “grageas”. En Francj, X
uvantes grasos (grasas hidrogenadas o polietilendxido 6000). En'g§: =+ carar el sabor de algunos me ZH .
ral, si es posible, se prefiere su fabricacién sin la adicion de excipientes; ene 'y pastillas con metales (Oroe ar
de ser precisos, €stos deben ser totalmente solubles. Otros requisitos de I pildora”. Los recubrimiemg plat
‘ primidos de implantacién son un reducido tamano (2-3 mm de didmetro), la “Francia a mediados del siglo )5( aZ‘l
cacién en condiciones de asepsia y el envasado en recipientes estériles. L. . técnica. Sin embargo, los rec I;X" |
nistracién de este tipo de comprimidos debe realizarse mediante técnicas quiri actualidad) y por COmpresiéu fr
o utilizando inyectores especiales (inyector de Kern). Su utilizacién en'el ho en la década de los afios 50‘dn ISOH
- ha caido en desuso; han sido sustituidos por otras formas de dosificacion, ¢ ~. - Elrecubrimiento de cop clpr
 tubos de silicona de difusioén controlada. No obstante, aunque st empleo estif - aumenta el costo del.produgn.ml
ticamente restringido a la administracién de hormonas estimulantes del crec éstar justificada por Ia consec 0,.:’35
animal, un ejemplo caracteristico del uso de este tipo de comprimidos € S : QCIOI
humanos lo constituye el disulfiram (Esperal R®, 100 mg), utilizadoene
miento crénico del alcoholismo. '

-ciertos coady

— Enrpgsc_arat el color, sabor
— Facilitar |a administracién 3]
— Propo'rcionar una proteccigy
g mglacxén frente a agentes e
— Ex_/;tzi'r f'ncompatibilidades i‘x
prmc_xpn_qs activos no com;;at
TConseguxr una liberacién co
trorrgsnsten‘tes, que sélo perrf
especiales que regulen la velc

- G) Comprimidos de liberacién controlada

4

" Los comprimidos se pueden formular para liberar el principio activo d
ra que se alcancen en el organismo concentraciones mantenidas, durante p
prolongados de tiempo. Existen diversos tipos entre los que se incluyen
. primidos de liberacion retardada, en los que el principio activo no se libes
uri tiempo después de.la administracién o hasta que existan ciertas cond
fisiolégicas; los de accidn repetida. que liberan periddicamente una dosis corg” i1
ta del farmaco en los liquidos gastrointestinales; y los de liberacion sostenid '
liberan de forma continua una cantidad de farmaco. Estos comprimi‘dé
obtenerse por distintos métodos. Uno de los mas simples es la incorpor.
principio activo en una matriz de naturaleza polimérica que forme u
mucilaginosa que controie la difusién del principio activo o que se eros
mente permitiendo la liberacion gradual del. mismo. Otra forma de <o
liberacién consiste en el recubrimiento de los comprimidos con cubierta
les que permiten la cesién del farmaco por difusién, gsmosis, etc, Estos compg.
dos requieren la realizacién de ensayos de disolucién adecuadamente adaif
que permitan demostrar si la liberacion del principio activo se realiza de
con la cinética prevista en su disefio. Este tipo de farmacos. dado su creci
1és, serd revisado en detalle en otro capitulo. S ' :

I:Qs comprimidos recubiertos ¢
& ona‘dos, triturados ‘o machaéfd
d'del ffirmaco, su grado de absorcj

S tipos de recubrimiento de co

gecubr§miento conazicaro g
Recub__nmxento pelicular.
ecubrimiento por compresidi

e ellos_,’el-menos empleado es e}

I'recfbfi[r:;as emph?ado; sin embargo.

i ez.to pelicular. De hecho, |,

e e ha desarrol_lado para est
Mmenos costoso.




n estdn disefiados para ser deposit

_-Aunque el recubrimiento.de formas $dlidas ya era practicado en el antigi;
ccidn prolongada (la duracién del ¢

Egipto, una de las primeras referencias escritas a 1as formas recubierta
¢n la literatura isldmica 'y se debe a Rhaces (850-923). Tal como se cono
ménte, el recubrimiento data de fines del siglo X1V, época en la que ya's
ban “grageas”. En Francia, en el siglo XVII, este meétodo se utilizaba para €nmag

yrar el sabor de algunos medicamentos; con este fin, Derenou revestia las pildory
éaStil]as con metales (oro y plata); de aqui proviene el dicho castellano “dorar |
p'ﬂdora”. Los recubrimientos azucarados se desarrollaron considerablemente
Francia a mediados del siglo X1X; en 1837 y 1840 se registraron dos patentes de e

;

S aparecg
Ce actyy]
e elabory

a la fusidn conjunta del principio'a@y
drogenadas o polietilendxido 6000)
1cidn sin-la adicién de excipientes;.
mente solubles. Otros requisito defoE
icido tamano (2-3 mm de didmetro

envasado en recipientes estériles. éCnICe ecubr : '

debe. realizarse mediante técnicas quy ctualidad) y por compresién son tecnologias relativamente nuevas
yector de Kern). Su utilizacién en-clyig
os por otras formas de dosificacidn ’  ad . fab »
ia I;\IO obstante éunque su empie'o‘-"es umenta el costo del producto; asf, la decisién de recubrir un comprimido debe
6n de hormonas estimulantes del créé star justificada por la consecucién de uno o mds de los siguientes objetivos:
11 uso de este tipo de comprimidos. :

(Esperal R®, 100 mg), utilizado¢

€
st

— Enmascarar el color, sabor u olor desagradables.
— Facilitar la administracién al presentar una superficie mds suave y deslizante.
— Proporcionar una proteccidn fisica y quimica de los componentes de la for-
. mulacién frente a agentes externos (humedad, oxigeno, luz...).
Evitar incompatibilidades, incorporando por separado (cubierta y niicleo)
principios activos no compatibles entre si. | .

- Conseguir una liberacién controlada del firmaco mediante cubie
trorresistentes, que s6lo permitan la liberacidn a nivel intestinal o
especiales que regulen la velocidad de.cesidn.

adas,

slar para liberar el principio activo’
ncentraciones mantenidas, durante
-sos tipos entre los que se incluyen
os que el principio activo no se lib
16n o hasta que existan ciertas con
e liberan periddicamente una dosis.
itestinales. y los de liberacion sosten
ad de farmaco. Estos comprimido
5 de los mas simples es la _incorpof
turaleza polimérica que forme u
del principio activo o que se eros
lual del mismo. Otra forma de control
o de los coiﬁp'rimidgs con cubiertas esph
» por difusion, ésmosis, etc. Estos ¢g
os de disolucién adecuadamente a
inde’ -incipio activo se realiza de
stet _de firmacos. dado su creci
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rtas gas-
cubiertas 3

“Los comprimidos recubiertos, por sus especiales caracteristicas, no deben ser
ccionados, triturados o machacados, ya que puede comprometerse la estabili-
del farmaco, su grado de absorcién o la seguridad del tratamiento.
s tipos de recubrimiento de comprimidos incluyen::

— Recubrimiento con azicar o grageado.
— Recubrimjento pelicular. ,
~— Recubrimiento por compresién.

De ellos, el menos empleado es el tltimo. El grageado, por razones histdricas,
151do el mas empleado; sin embargo, en la actualidad, est4 siendo sustituido por
‘tlrecubrimiento pelicular. De hecho, la mayoria de los huevos materiales de recu-

1 Viimiento se ha desarrollado para este tipo de cobertura que, ademds, es el mds
dimple y menos costoso. SR




A) Recubrimiento por aziicar o grageado

_.Consiste en la aplicacién sucesiva de varias capas de jarabe, utilizando para ¢
|os clésicos bombos de gragear o pailas. Con este método, la cubierta puede ir
mentar el peso del comprimido nucleo entre un 30 y un 100%. |

En este tipo

brir resultan esencia
poco pronunciados, que puedan rodar facilmente sin adherirse entre sf. Sur

tencia mecdnica (dureza y friabilidad) debe ser superior a la de los comprim
convencionales y es aconsejable la adicién de cantidades suplementarias de

para no incrementar el tiempo de disgregacién. Por otra parte, con.g

gregantes | e
to de garantizar la firmeza y duracién de las cubiertas, el nicleo debe presenta

‘bajo contenido en humedad.. _ .
El proceso de recubrimiento con azticar consta de varias etapas, cuya dura
+ oscila desde varias horas a varios dias: .

-

__ Barnizado. Consiste en la formacién de una pelicula de aislamiento im
meable que debe proteger al micleo de la accién del agua que se inco"rp i
como componente de las capas sucesivas de jarabe, asi como de la 35@
que sufre durante todo el proceso. Para ello, se utilizan polimeros inso
en agua, con capacidad filmégena, disueltos en solventes orgdnicos (al
les etilico, metilico o isopropilico, acetona, acetato de etilo, cloruro d¢
no, etc.). Los agentes impermeabilizantes mas empleados son el acetofta
de celulosa, la goma laca (shellac), los polimetacrilatos, el acetato de po
lo zeina, los polietilenglicoles de alto peso molecular, etc. Estas solucion
van incorporadas pequeiias caritidadés de plastificantes (aceite de ricin
latos de alquilo. etc.) para mantener una elasticidad adecuada, dado
la aplicacién de las diferentes capas, los nicleos se verdn sometidos aj
sos de dilatacién'y contraccidn térmicas, y para conseguir una mayo

il

ya que pueden plantear problemas de disgregacion del comprimido. El
mento de peso en el barnizado oscila entre ellyel3%. '

— Engrosamiento. Durante esta etapa se pretende redondear los bord
al comprimido la forma definitiva. Para ello, se utiliza una soluci
centrada de azicar (jarabe), al'que se adiciona sustancias con ca
adherente y filmégena del tipo de la gelatina, la polivinilpirrolidoﬁ'a,j
acacia, etc., en pequefia proporcion (3-5%). En esta etapa se afad
mds, mediante espolvoreo, polvos diluyentes molidos, del tipo de
carbonato cilcico. el caolin..., cuyo objetivo es contribuir a engro
la forma definitiva al comprimido y adsorber el exceso de humedad
tando que los comprimidos se adhieran en una masa. .

El recubrimiento puede llevarse a cabo adicionando alternat
el jarabe y los polvos o bien incorporando éstos en forma de susp

CAPITULO 2: FORMAS SOLIDAS ORALES 1

de recubrimiento, la forma y tamafo del nticleo que se va a ref
les: los mas adecuados son los ntcleos biconvexos, con borg

— Coloreado de lq

meabilizacién. Debe evitarse la sobreaplicacién de estos agentes peliculag.

08 €quipos manuales
allas tradicionales g |
¥ N0s6lo en [a sup
-AL todas Jas etapa
®mas tradicionale

WV
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el jarabe; a continuacién se procede al secado. Cualquiera que sea e] p
cedimiento utilizado, estas operaciones se repiten sucesivamente hast
se consiga la forma deseada. La cobertiira suele incluir unas 30 capas, lo qi
-~ hace que la operacién pueda durar varios diasy el aumento de peso que (&
obtiene es de, aproximadamente, un 25% sobre el inicial. '
" — Alisado. Una vez dotados de forma, los comprimidos presentardn una supe
- ficie bastante rugosa. En esta fase se consigue suavizar y alisar dicha sy &
_ ficie, mediante la adicién en 5 a 10 aplicaciones sucesivas de jarabe dilujdg
- Los comprimidos deben secarse con aire después de cada aplicacién. %
“— Coloreado de la cubierta. La mayoria de los comprimidos recubiertos o
- .aziicar (grageas) son coloreados. Los procedimientos méds modernos de gra
. -geado utilizan pigmentos insolubles en agua, como lacas de aluminio u 6xi
. dos de hierro, por su f4cil aplicacién y rapidez en la consecucién del color
- reduciendo el tiempo de esta etapa, con respecto a los colorantes soluble:
- en agua. Se aplican en suspension con las tltimas capas de jarabe, tres o Cua
- tro, hasta conseguir el color adecuado. 3
- Abrillantado o pulido. La fase de pulido tiene ¢omo objetivo conseguir uns
; buepa apariencia; se realiza en una paila lustradora cuyas paredes estap
~cublertas de fieltro y se adiciona una solucién en solventes orgdnicos de
- ceras, habitualmente la de abeja y carnauba, en pequeiias proporciones g
- en forma de copos o virutas que se dejan girar durante cierto tiempo-juntg
con las grageas. El pulimentado puede sustituirse por la aplicacién de up
* barniz, por ejemplo de goma laca. :

as capas de jarabe, u?iliz_z_x_n_dg a
este método, la cubierta puede,
> un 30 y un 100%. »
y tamaiio del niicleo que se va ar
on los nicleos biconvexos, con bg
mente sin adherirse entre si. Su &
s ser superior a la de los comprimig
de cantidades suplementarias deg
disgregaciéin. Por otra parte, co '
cubiertas, el nticleo debe present

5

- consta de varias etapas, cuya dUr

1 de una pelicula de aislamign;q
de la accidén del agua que se mcorp
sivas de jarabe, asi como de lg a_b
ara ello, se utilizan polimeros inso
isueltos en solventes organicos (alc
.etona, acetato de etilo, cloruro d¢
antes  iempleados son el aceto
s polinrretacrilatos, el acetato de..p:
peso molecular, etc. Estgs solug;g;
jes de plastificantés (aceite de Ticing
¢ una elasticidad adecuada, dado
. los ntcleos se veran sometidos ap
licas, y para conseguir una mayorl

reaplicacion de estos agentes pelicu
je disgregacion del comprimido. E
laentreel 1yel3%. ‘

1 se pretende redondear los bord
.. Para ello, se utiliza una solucio
1e se adiciona sustancias con capa

El grageado de comprimidos se realiza, tradicionalmente, én los denominados
mbos de gragear o pailas, que son recipientes en forma de elipsoide de revolu-
n capaz de girar sobre su eje y en el que se colocan los comprimidos. El mode-
lo:mds simple (figura 2.56) lleva incorporado un sistema de inyeccién de aire paré
secado, controlado termostaticamente, y un sistema de extraccién de polvo y
vcarg.ado de humedad. Su tamafio puede oscilar entre 0,5 a 1,5 m de didmetro.
Al girar, por la fuerza centrifuga y por la friccién, los comprimidos ruedany.
enden en el sentido del giro, hasta cierta altura, para luego caer por gravedad
ascada. Sobre esa masa mgvil se vierten las soluciones de recubrimiento. remo-
endo la masa manual o automaticamente, por medio de paletas incorpc;radas,
1ancias ¢ 'S ra‘asegurar una distribucién uniforme. - . : ' '
a gelatina, la polivmxlpxrrohdopa Ia Los equipos modernos incorporan algunos dispositivos de control automdtico, que
n (3-5%). En esta eta‘pa se ana_d_e;‘I}‘ perm tén programar variaciones en el volumen, tiempo de rodamiento y tiempo de ;eqca-
diluyentes molidos, O?i tipo del taltry; de modo que se adaptan con més facilidad a los requerimientos de lasvnognas GMP &
o objetivo es contribuir a engrosal ¢ l0s equipos manuales. Ademds, superan la poca capacidad de secado que tienen
5 y adsorber el exceso de humeq .p‘a_ilas tradicionales, al llevarse a cabo la desecacién en todo el lecho de cclomprirni-
lierz  1unamasa. R dos y no sélo en la superficie, y acortan significativamente el tiempo necesario para eje
rse a va00 adicionando alternativd ar todas las etapas del grageado, tiempo que puede ser de tres a cuatro dx’gs enlos.
{Sﬁémas tradicionales frente a las seis u ocho horas de los equipos automatizados. ‘

i
k!
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B) Recubrimiento pelicular
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— Mantiene la forma del niicleo original y ésta no necesita ser redondeady

' — El incremento, debido al material de recubrimiento, es de 2-3%, frente
~.30-100% de las grageas. : .

— Requiere un menor ntimero de eta
dismuye el tiempo de procesado.

ada de aire
ada de 3™

pas, habitualimente uria, Yy en consecueng

, Salida de aire — Ofrece mayores posibilidades de automatizacién y de adaptacién a Ios.requ
; ' sitos de las normas GMP. ’ : ;
— Incrementa las posibilidades de modificar los perfiles de liberacién de f5
}\ - macos mediante la utilizacién de polimeros especiales.
- Paila » X
/ ' : En este método, la formulacién del Ii

quido de recubrimiento incluye agente fil.
geno, solventes, plastificantes y colorantes. g

, de comprimidoz

1 do comer?”

yombo de gragear convencional.
lad de secado, rapidos y con CIerto

3 (Manesty), Hi-Coater(freun
Esquemas de estos equipos apal

, del recubrimiento pelicular, los polime-
siempre fueron disueltos en solventes organicos, normalmente etanol, isopro-

b}'_acetona, cloruro de metileno, inetar;ol,etc.; pero.él uso de grandes canti-
ades de estos solverites supone algunos serios Inconvenientes, como el riesgo de
plosidn, toxicidad e incluso problemas ambientales, lo que exige la adopcién de

gurosas medidas de proteccién que resultan extremadamente caras.
Por ello, la industria farmacéutica ests favoreciendo el empleo de materiales de recu- =
1ento dispersos en agiia. Uno de los proble i
/aporacion comparada con las soluciones peliculares disueltas en solventes organi-
olatiles. Una dispersién coloidal acuosa de recubrimiento, disponible comercialmente.
‘Aquacoat R®(FMC Corporation), Ia cual contiene un 30% de pseudolitex de etil
sa; ademds del Eudragit E 30D® (30% disperso). Este tipo de dispersiones tiene
ntaja de su alto contenido en sélidos y su relativamente baja viscosidad, Io cual per-
utilizar una pequena proporcidn de agua. De esta forma, se reduce el tiempo de
Oracion del agua y la probabilidad de su interferencia co_nilbs otros componentes
1aformulacién. Con el fin de modificar algunas propiedades fisicas de la pelicula, par-
larmente Ja elasticidad, se afiaden plastificantes, los m4s utilizados de los cuales son

polietilenglicoles, el propilenglicol, el glicerol y sus €steres, y los ésteres de ftalatos.
' emplean suspensiones acuosas, deben tisa;

13y-algunos problemas inherentes al u
fragmentos de la pelicula, pequefios

i : da de aire
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as en la superficie del comprimido; la rugosidad de la superficie del com

;iic(;;ndebido a fallos en la atomizacidn de las gotas para conseguir la coalescerg 'mierI;tZ g;?clﬁ?adelje?ho fluj,
ofecto de piel de naranja), una'distribgcién no homogénea d.el.s:olorante (mot ~ recibiendo Simu;.t ~0S Niicleq
“do) v el llenado de la ranura o el logotipo que llc.va.el comprimido por el mati '2.58). Es un proc aﬂeam'eme
elicular y 1a desfiguracién del niicleo del comprimido cuando se somete, durangf’!, .- cula obtenida 5 €S0 rdpido

. (iempos prolongados, a la dispersion de recubrimiento (erosién del co.mprimid()« yéndo Tos grabacljnuy ﬁn§.~Pu(
. No obstante, la ¢ausa de cada uno de estos problemas se puede determinar y re - “Gion de una gr 0s. La insta
ver mediante cambios apropiados en la formulacién, equipamiento, técnica o p § '“dé'ehe'rgfa- eﬁ::xrgfisa d;e cor
0. _ 1 S gt A Cael hec

o Otros componentes que pueden afiadirse a la formulacidn de la pelicul o i'.'gz:’astofcv)or;:;:t:]aSl]ga emp_leé.indos

" |os surfactantes, para incrementar la extensibilidad de la pelicula durante la apjf - 4 ir’lcremem -gs €omprimidg
cacién (por ejemplo los derivados del polioxietilensorbitano), opacificantes coff’ “ten una eley g € la friabjlida,
¢l 6xido de titanio, edulcorantes y aromatizantes como la sacarina, la vainillif; ada dureza y resig

y colorantes que puedan mejorar la apariencia de los comprimidos y facilitaf
identificacion. _ ' ' .

Una formulacién acuosa de recubrimiento pelicular tipica suele contene
siguientes componentes:

— Polimero formador de la pelicula (7-18% ). Ejemplos: polimeros de é
de la celulosa como la hidroxipropilmetilcelulosa. la hidroxipropilceli
y la metilcelulosa. : :

— Plastificante (0,5-2,0%). Ejemplos: glicerina, propilenglicol, polietilen

~ y.dibutil subacetato. | .

 __ Colorante y opacificante (2,5-8% ). Ejemplos: lacas FD&C o D&Cg

_mentos'de_6xido de hierro. ) S :

— Vehiculo (agua hasta completar el 100% ).

de peso de las formas recubiertas respecto a los nucleos iniciales de partida, y
de de la funcién que se desee dar a la pelicula de recubrimiento (gastrorresisf
cia, liberacién controlada, estética, etc.).
Una innovacion reciente es el recubrimiento de comprimidos en for
cdpsula con gelatina, lo que facilita su deglucion. Estos reciben el nombre
CAPS R®. La ventaja de este tipo de comprimido con apariencia de cdpsu
te a la cdpsula tradicional, es que, para una misma cantidad de producto; ¢l
primido es aproximadamente un tercio mds pequeiio que la cdpsula. B

El recubrimiento pelicular puede realizarse con los mismos equipos uti
en el grageado, pero introduciendo algunas modificaciones en la técnica d
ceso que, ademds, facilitan su automatizacién. Las modificaciones incluyen'i
poracién de un equipo de atomizacién y una mayor atencién al proceso d
por aire mediante sistemas que garantizan una distribucion y extraccién-h
neas en todo el lecho. El equipo mds utilizado en este tipo de recubrimie
Accela Cota (figura 2.57a). . '

‘Es imiento p
v‘,_,_n‘te Procedimiento no eg muy u
Timie imi
derng, p(r::o Qe Comprimidos sensib]
» PEIMIte separar Componente




La técnica de lecho fluido se emplea también, con frecuenci

mlefn.t.o pellc‘ular_ Los nicleos comprimidos se suspénden enu neia, en el rec
;.escglPisnsdgnsxmultén_eamente por atomizacién la solucidn de rencitc)?irrgﬁergte -C-](E-
2.58). Es un proceso rapido, de aproximadamente una hora de uento (f
cilla obtenida es muy fina. Puede aplicarse a comprimi ora de duracidn, y Iy
' ﬁndo los grabados. La instalaciélle y el equig?rlrjlir;r:;gisc)crjleci)usilquwr forma.’ “1
cion de una gran masa de comprimidos con aire caliente re u,Osos y la ﬂuxg}
de’er_lerglai ellg explica el hecho de qUe, a pesar de las‘indudqablle fe un gran ap
met odo, atin siga empledndose el recubrimiento en pailas Esteets yontajas de
maﬁsomete a los comprimidos a considerables fuerzas mécéni raltamxento, 3
un incremento d¢ la friabilidad de los nicleos, por lo que e 1cas, lo que proyg
en una elevada dureza y resistencia a la abras’ién 1 S.esenclal que pregg

ymprimido cuando se somete, dugzyels
\brimiento (erosion del comprirj?
roblemas se puede determinar y

sibilidad de la pelicula durante

xietilensorbitano), opacificante:
rantes como la sacarina, la vainillifj
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1.18% ). Ejemplos: polimeros de
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alicerr propilenglicol, polietileng
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. Ejemplos: lacas FD&C o D&C

Tamiz

""""" 'Ew\r o -
~_Sistema de atomizacion del aire

Sistema de alimentacién de
-+ liguido por atomizacién

L00% ).

;ario aplicar se controla por el aumeik

1 los nucleos iniciales de partida, y depe
icula de recubrimiento (gastrorresisth

rimiento de comprimidos en f I
lucién. Estos reciben elnombre®

iprimido con apariéncia de capsul
na misma cantidad de producte;eled
1ds pequeiio que la cédpsula. '
lizarse con los mismos equipos utihize
nas modificaciones en la técnica d
-i6n. Las modificaciones incluyenl
una p°~vor atencién al proceso d

in u stribucién y extraccién ho
lizado en este tipo de recubrimietni

{rita previame
: _mpictacjo’n’ ?r:dpi:;?:;lg;afeadody el recubrimiento pelicular y consiste en
dlrededor de un ndcleo comqr'ma'z le comprimir especiales, de material graDUIar.
de‘otro. La figura 2.59 prese primido. El producto final es un comprimido dentr
€ta técnica. presenta algunos formatos de comprimidos recubiertos p :
. Este procedimiehto no es muv utili ' - .
fecibrimiento de comprimi y utilizado pero tiene indudables ventaj 2
Ademds, Permitz z:rT;I;:HUdos Sen51bles.al agua, a los solventes orgéni::st'zci)]:f :joer!‘ .
: parar componentes mcorr_lpatibles de la formulacién o bien for-




CAPITULO 2: FORMAS SOLIDAS ORALES  15- :
: 154 PARTE I: FOrRMA
: : S FARMACE
t

ormas distintas que presenten diferentes carag

o
o ) . " D) Recubrimie
en distintos tramos del tracto gastrointestinalgf.- .. - ) miento gastrorregs

¢ un mismo componente de f
liberacién (liberacion
locidades).

'mula
(erfsticas de L
“a diferentes V€

: ..:,»EI recubrimiento Bastrorres;
“quiera de las técnicas de recub s
“indicado en aquellos casos en ;
q

- P{oteger farmacos inegt
tricos (por ejemlo las ena
o Proteger el estémagodei
‘ .el. naproxeno, el diclofep;
— le'elrar preferentementé

- accidn local (por ejempl
. — Ij“acxlltar la absorcign <§)ec;
tino delgado. |

primidos recubiertos por compresion.

FIGURA 2.59. Formatos de com /
-Los materiales de recubrimie

l?@,rm @5U paso por el estém
: gas;rlco, que-oscila entre | 53g
de rablemente de unas ~situa’c'y
entos (0,5-5 h; con un tiem 0101
omo Mmateriales de recu%rim
turaleza dcida que, en f-unciénm
_gg_d_os (poco solubles) o se dF
e dlsuelve o se hace p'ermeéb;
d0s se pueden citar el acetof
_»l_p.ohmeros del dcido metacril;
ropllrpetilcelulosa, etc. Parac "
recurnir a la mezcla de difere e
1 erfil de disolucién, en funcién c?tf
0s en distintas proporcionese

ecubrimiento por compresién constan de dos unidade
carga para transferir a la matriz los nucleos y el material de recubrimiento. Debg
incluir-un dispositivo especial que permita centrar el nicleo para asegurar u

. primiento uniforme. La figura 2.60 presenta un esquema de! funcionamient
una maquina que realiza la compresion del nicleo y su posterior recubrim
mediante una segunda compresion. Utilizando equipos apropiados es posibl
car-dos capas de recubrimiento sobre el niicleo (por ejemplo ‘Manesti Bicot
‘un procedimiento cuya puesta a punto es delicada, ya que se requiere una adecn
adherencia entre el nicleo y el material de la cubierta y que el espesor del
brimiento sea suficiente en todas las direcciones. :

‘

Las maquinas der

'UNIDAD DE
PRODUCCION DEL . . i
. N Punzén : - UNIDAD DE RECUBRI

NUCLEO ! )

] o superior ] . L

. @ Brazo de Granulos de =70 . U
a7 a0 :

transferencia o
stere] recubrimiento . . 5 2 .
-1 77 - R | e
TH— .

Tolva de
alimentacion

Punzén
inferior

Llenado del fé)ndo
con.grinulos de

Velocidad de recubrimiento

Depésito del nicteo.  Llenado con granulos
comprimido sobre de recubrimiento

URA2 60 70
" 61, Perfil de disolucion de difere

Eyeccion del nicleo
al brazo.

- FIGURA 2.60. Esquema del proceso de recubrimiento por com_pre'sién._
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ntas que presénten difereptes ¢ D) Recubrimiento gastrorresistente
s tramos del tracto gastrointest; . _ . (- e . :
' [ recubrimiento gastrorresistente o entérico, que puede ser realizado por cyy
ioa de las técnicas de recubrimiento descritas anteriormiente, estd especialmap;
gicado en aquellos casos en que se requiere: o -

— Proteger farmacos inestables en medio 4cido de 1a accién de los fluidos gds
tricos (por ejemlo las enzimas y ciertos antibiéticos). :
= Proteger el estémago del efecto irritante de ciertos farmacos (por ejemply %
el naproxeno, el diclofenac). '
= Liberar preferentemente los farmacos en el intestino para conseguir up;
accién local (por ejemplo los antihelminticos y los antisépticos). _
“_ Facilitar la absorcién de farmacos absorbidos preferentemente en el intes.
" tino delgado. : :

-Los materiales de recubrimiento entérico deben garantizar la integridad de [,
. , dbierta a su paso por el estomago, manteniéndose impermeables e insolubles g
mpresiéh cbhstan de dos unidades H-géstrico, que-oscila ent.re 1_,5.y‘4', y dur‘z_mte el 'ti_erppq de t'r:i_n'sit'o, que v.arl'a con-
y el material de recubrimiento.) i 2 derablemente de unas situaciones 3 otras, en especial con la presencia de alj-
entrar el niicleo para asegurar un: entos (0,5-5 h; con un txempo_mc?dlo de aproxxmadamgnte 3 h). ) o f
ta un esquema del funcionamxf.r}_ Como rr,la'tenales de recul?flmlento se emplean, hab;;ua{mente, polxmer9s de ;
| riticleo y su posterior ;ecubrxm ;a:l__eza dcida que, en func1or1'c.ie su p{( y del pH del medl'f), se rr{antendran 1o
idoe  sos apropiados es pos bl ,?,d,os (poco‘ solubie;) o se disociarédn (sol}Jl?les). El pol‘lmero ideal es aquel |
cleo (pof ejemplo Manesti BICIO!: s disuelve ose ha;e permeable a un pH préximo o superior a 5. Entre l‘qs. mzis

licada. ya que se requiere una ade izad_'o’s se pugdeq gltgr el ac?tq_&alatq de q.elul_osa? e_l acetoftalato de p»ohvxlmlo.
= la cubierta y que el espesor del 1o c'dp'ollme'ros del 4cido metacrilico (Egdraglts(")), la goma .lacfa, el fralato de hler-
S ) ' propilmetilcelulosa, etc. Para conseguir un perfil de liberacién adecuado se sué-
1ones. currir a la mezcla de diferentes agentes filmégenos. La figura 2.61 recoge el
fil de disolucién, en funcién del pH, de los Eudragits L y S y de mezclas de los

mos en distintas proporciones.

- 'Mezclas de Eudragit L/S

Eudragit L 2-1

1:2

N

=

AN
A
‘U CLITLL

Velocidad de recubrimicato

Eudragit S

~ . .

L .

ito del ' Lienado con granuios Comp:’:;,iér
rimido . . de recubrimiento. lacl

de recubrimiento por compresion.

v

60 70 80 pH

. Perfil de disolucién de diferentes mezclas de Eudragits Ly S, en funcion dei pH.
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Las pastillas durgs son m

El recubrimiento entérico puede realizarse mediante las técnicas de gra fo o cristalino, por |q

, recubrimiento pelicular. En el primer caso, el polimero entérico se aplicg - teqido en humeda_d qugizgi
etapa de barnizado, en cantidad.suﬁciente como para que pueda.su.perar_:e[ ﬂ.'CIaI suave, un gUStO-agraé
yo de disgregacion. El engrosamiento y las etapas siguientes son §1mxlares al - “disolverse o €rosionarse en]
grageado convencional. Los polimeros gastrorresistentes, anteriormente citsy unos 5.0 10 minutos, Las pas
tienen suficiente capacidad filmégena como para aplicarse mediante la técnj -~TeqUETir una elevada tempert
recubrimiento pelicular. Para asegurar un efecto entérico adecuado, se req - lizarse para la formulacigp d(
normalmente un peso de polimero entre dos y tres veces mayor del necesarig - Las pastillas blandgs 'estée
un recubrimiento pelicular simple. ~“coles, goma acacia materia;

Las farmacopeas incluyen un ensayo de resistencia a la disgregacion en j formadas por una base de 31.‘
4cido de los comprimidos gastrorresistentes que difiere de los propuestos pa; - Sentan una apariencia transg a(
comprimidos convencionales. Asi, se requiere que los comprimidos gastror - tes'y saborizantes, Dependignr
tentes se mantengan intactos durante dos horas, en agitacién con HCL 0,1 M disueltas en la boca o masticad
que se disgreguen, en un tiempo mdximo de 1 h, cuando, posteriormente, s "...Las pastillas masticables tje
tan en presencia de una disolucién tamponada a pH 6,8. '- © masticables, introducidog en el

, Para el estudio de nuevos materiales de recubrimiento entérico pued _nido en agentes saborizantes
plearse comprimidos cuyo nucleo esté formado por sulfato de bario, el cu tuye una forma adecuady par};
mite hacer un seguimiento de su disgregacién a lo largo del tracto gastroin drmacos con sabor desagradabi

mediante exdmenes radiograficos o por ecografia a intervalos regulares dg

,g_asﬁrointestinal,
po. Laseleccidn del material de la cublerta, de forma que retina las caracte ;

. ticas tolerabies por el paciente o conferir estabilidad al principio activo. -
2.3. Ctras formas solidas de administracien

do de nuevo una gran popularidad como medio de liberacién de diferent
de farmacos. Tradicionalmente, fueron administradas para aliviar sintoma
res, como irritaciones de garganta, y para la administracién tépica dé afn'e
y antibidticos. En la actualidad su administracion se ha ampliado a otros gr
farmacos, como analgésicos, antitusigenos. corticoides, descongestivos, etci
Las pastillas son formas farmacéuticas sélidas destinadas a disolvers ié;
mente en la cavidad bucal, con objeto de obtener un efecto local o sistémic

constituidas por una elevada proporcion de azicar o una combinacién de gé
y azucar, sobre la que se incorpora el principio activo y otras sustancias,cc
rantes y aromatizantes. Presentan una textura suave, una forma y tamar
bles y pesos comprendidos entre 1,5 y 4.5 o. Habitualmente, se clasifican.¢
llas duras. biandas y masticables.

; ,H C,; Popovich, N.G. y Alk
':‘3;l:very sistemns. Williams & Wi
| on, M. E.: Pharmaceutics. Thes
tone. Edinburgh’ 1988

h‘,_l Trillo, C.: Tratade de Farmac
‘c1a_.Sénc'hez, M.J.y Santos Bue]
M nografias Galénicas. Laborat
ORFE y Schwart, J. B.
29N Farmacia. Vol 3. i
aéhman, L,; Lieberman,%?i.c; iaar'
“Pharmacy, 1 ea & Febiger. Philad
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¢ ello, y de una manera general, los objetivos de una forma de dosificacigp, Oral'

ica son, hoy en dfa, objeto c¢ “stinada a una absorcién colénica se dirigen a:

O cen
resultan sus posibles aplicaciq a

—Proteger el principio activo a lo largo de trénsito gas_ytrointestinal'has{a'gu'
llegada al colon. ~
Uniformizar el tiempo de permanencia a nivel colénico. _
Asegurar el reconocimiento del sistema por parte de la mucosa colénjcy

to de patologias localizadas a filvél' =
matorias intestinales. La Vectofisaa J
que se administra, con IQ que sy
aparicion de efectos secundariog
lidad oral que presentan la grap
ivada en buena medida porla dég
:0-como intestinal por parte de
considerablemente inferior en'e
zimas procedentes de la flora m

— Asegurar una zona de liberacién especifica, que puede estar determjnada
- por las propias caracteristicas fisioldgicas de la zona. :

.-Las forma farmacéuticas de liberacién coldnica coinciden en la utilizacigp de
fales especificas que permiten el reconocimiento, por parte del sistema, de su

ada al colon, como son el cambio de pH que experimenta el contenido Intest;.
| al-alcanzar el colon, el tiempo de transito intestinalpardmetro relativamem,e
‘onstante que permite programar de manera precisa la llegada al colon o byey Ia

5 SUj ritmos circadia - : : .
jades sujetas a X o resencia de enzimas procedentes de la flora bacteriana colénica (figura 8.26).

1 un recrudecimiento durante

-

Tiempo de Flora
Camblo de pH Lmngfo ] L coldnica
i

v i
Uberacién
Uberacién Degradacion
pH-sensible °°2{’;:£§?°p°‘ microbiolégica
. v

L 2 T

.

RA 8.26. " Principales.estrategias seguidas en el disefio de sistemas de liberacion colénica.

Los sistemas basados en las dos primeras alternativas utilizan polimeros
H-sensibles, por lo que su comentario se realizars bajo la denominacién de siste-

ds entéricos, mientras que en lo que respecta a la tercera alternativa se engloba
thlas matrices biodegradables. '

tentes en las diferentes regiones del trqc‘to’_
inal. :

- o _Sistemas entéricos
uiere que el principio activo alcar e
dem” se debe minimizar la pérdidad

i Uno de los métodos para proteger al principio activo de su posible degrada
acti. 1 enzimética propia del {leon

ton a nivel grastrointestinal o conseguir una accién localizada en el colon es la uti
Zicién de polimeros de solubilidad dependiente del pH. ' '
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Otros sistemas se basan en |a utilizacién del tiempo de transito en el
delgado para reconocer 1a llegada al ¢
de distinta naturaleza; nd3e . entérico que se disuelye una vez q
s de. 2 '

MIMISTRACION DE MEDICAMENTGS,

1n
olon. En este caso se recurre aun pglt?
ue la formulacién alcanza e] intestipo, ] .86'1
el que comienza un periodo de latencia que se hace coincidir con el tiempg 4
T7" ' manencia en el intestino delgado (3 + 1 horas). Algunos de estos dispositiygg
constituidos por un nicleo (pellets o comprimidos) que incluye el principjg ¢
as, una externa de carécter entérico (soluble a pH &
la otra formada por un polimero hidrofilico hinchable (por ejemplo, I1a
propilmetilcelulosa), CUyas caracteristicas condicionaran Ia duracién d
de latencia. Bajo esta idea se ha desarrollado la cdspsula entérica denom
v sincap®, que est4 constituida por un cuerpo hidroins
ae hasta 6,4 £ 0,6 al pasaf soluble que se disuelve e e] estémago, mientras
pHe Eudragit S, no se asegu : insoluble que se solubiliza cuando la cdpsula alcanza e] intestino delgado, E]
ntos de enzarfz yaen las ﬁltﬂimaﬁ'm : mite que comience a hidratarse un tapé6n de hidrogel, que, al cabo de y
sta com o : determinado, se desprende del cuerpo de la cdpsula y permite Ia liberacisn delp
cipio activo (figura 828). ;
Las minibombas osméticas recubiertas con polimeros entéricos constity
otro de los sistemas encuadrables dentro de esta alternativa; en este €aso sop

caracteristicas de permeabilidad Y el espesor de la membrana semipermeab|e
que definen el comienzo de la liberacién. ‘ 4

itre ellos, los copolimeros de )¢

s) destacan como los mds frecy
sicién, estos polimerds son ingg
> ’ . . E
7 (Eudragit S), perose disuelve
pos carboxilicos a valores super;s
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10légica trata de ?’,‘Pl'.‘“‘ir'el PUPUE el peg
do en el tracto intestinal, y qué Cay _ INady}
'nen d{ase sabe, sin embargo, q oluble y una primera tapg ;

stino grueso

B) Matrices biodegradables

Otra de las maneras de conseguir un mecanismo de liberacion realmente espe

fico a nivel de colon consiste enutilizar los mecanismos de degradacign tipicos de

- abunante flora bacterjana existente a este nivel, y en los que intervienen fundame

talmente polisacaridasas, azorreductasas y glucosidasas, Con este fin, ademas de inv

tigar distintas macromoléculas naturales, se ha recurrido también a la sintesis de pBﬂ

Meros especificos. Los polisacaridos naturales constituyen; dentro de "esta'altematxg

uno de los grupos de eleccion, ya que muchos de ellos atraviesan intactos e] tract

, gastrointestinal y sélo los enzimas bacterianos existentes en el colon sop capaces d

‘ones dél tracto gastrointesfina degradarlos. Las pectinas constituyen un ejemplo de estos polimeros de origen vege

enies regione ' tal cuya degradacign tiene lugar por enzimas pectinoliticos presentes en las bacteria

coldnicas. Asi, los comprimidos matriz del pectinato célcico (sal insoluble de la p
tina) se han evaluado €Omo posibles sistemas especificos de liberacign colénica.-

Elsulfato de chondroitina es un mucopolisacdrido soluble que puede ser uti

zado también como sustrato de las bacterijas existentes en el colon. La utﬂizacj,5 :

de este polimero en comprimidos matriciales de liberacién colénica sélo es pa

 ble si se procede a sy reticulacién, ya que la macro
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CERTIFICA:

NOMBRE : TECNOQUIMICAS S.A.
SIGLA : TQ S.A.
DOMICILIO: CALI VALLE
DIRECCION COMERCIAL :CL. 23 NRO. 7 39
DIRECCION NOTIFICACION JUDICIAL:CL. 23 NRO. 7 39
CIUDAD:CALI
MATRICULA MERCANTIL NRO. 7049-4 FECHA MATRICULA : 01 DE JULIO DE 1957
AFILIADO
CERTIFICA:
NIT : 890300466-5
CERTIFICA:
QUE POR ESCRITURA NRO. 2670 DEL 12 DE JUNIO DE 1957  NOTARIA SEGUNDA DE CALT ,
INSCRITA EN LA CAMARA DE COMERCIO EL 01 DE JULIO DE 1957 BAJO EL NRO. 16627

DEL ©LIBRO IX , SE CONSTITUYO LA SOCIEDAD DENOMINADA COMPANIAS TECNOQUIMICAS
LIMITADA

CERTIFICA:
QUE POR ESCRITURA NRO. 8438 DEL 30 DE DICIEMBRE DE 1970 NOTARIA SEGUNDA DE
CALI , INSCRITA EN LA CAMARA DE COMERCIO EL 07 DE ENERO DE 1971 BAJO EL NRO.

42260 DEL LIBRO IX ,LA SOCIEDAD SE TRANSFORMO DE SOCIEDAD LIMITADA EN SOCIEDAD
EN COMANDITA POR ACCIONES BAJO EL NOMBRE DE COMPANIAS TECNOQUIMICAS LIMITADA
COMANDITA POR ACCIONES (SIC)

_ CERTIFICA:
QUE POR ESCRITURA NRO. 2139 DEL 21 DE ABRIL DE 1972 NOTARIA SEGUNDA DE CALI ,
INSCRITA EN LA° CAMARA DE COMERCIO EL 26 DE ABRIL DE 1972 BAJO EL NRO. 794 DEL

LIBRO IX , LA SOCIEDAD CAMBIO SU NOMBRE DE COMPANIAS TECNOQUIMICAS LIMITADA
COMANDITA POR ACCIONES (SIC) . POR EL DE TECNOQUIMICAS LIMITADA & CIA S.C.
A.

CERTIFICA:

QUE POR ESCRITURA NRO. 3255 DEL 30 DE AGOSTO DE 1983 NOTARIA DECIMA DE CALT ,
INSCRITA EN LA CAMARA DE COMERCIO EL 31 DE AGOSTO DE 1983 BAJO EL NRO. 62343
DEL LIBRO IX , LA SOCIEDAD SE TRANSFORMO DE SOCIEDAD EN COMANDITA POR ACCIONES
EN SOCIEDAD ANONIMA BAJO EL NOMBRE DE TECNOQUIMICAS S A
CERTIFICA:
QUE POR ESCRITURA NRO. 5664 DEL 12 DE DICIEMBRE DE 2005 NOTARIA TERCERA DE
*%%k CONTINUA ***
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CALI , INSCRITA EN 1A CAMARA DE COMERCIO EL 19 DE DICIEMBRE DE 2005 BAJO EL
NRO. 14102 DEL LIBRO IX ,SE APROBO LA f‘USION POR ABSORCION ENTRE (ABSORBENTE)
TECNOQUIMICAS S.A. Y (ARSORBIDA (SP ) DISTRIBUIDORA FARMACEUTICA CALOX
COLOMBIANA S.A. - EN LIQUIDACION-,
ORGANIZACION FARMACEUTICA AMERICANA S.A. OFA - EN LIQUIDACION-

| CERTIFICA:
QUE POR ESCRITURA NRO. 1675 DEL 08 DE MAYQO DE 2008 NOTARIA TERCERA DE CALI ,
INSCRITA EN LA CAMARA DE COMERCIO EL 16 DE MAYO DE 2008 BAJO EL NRO. 5362 DEL
LIBRO IX , LA SOCIEDAD CAMBIO SU NOMBRE DE TECNOQUIMICAS S A . POR EL DE
TECNOQUIMICAS S.A. . SIGLA: TQ S.A,

CERTIFICA:
QUE POR ESCRITURA NRO. 4551 DEL 23 DE OCTUBRE DE 2008 NOTARIA TERCERA DE
CALT , INSCRITA EN LA CAMARA DE COMEéCIO EL 04 DE NOVIEMBRE DE 2008 BAJO EL
NRO. 12416 DEL LIBRO IX ,SE APROBO LA ESCISICON PARCIAL DEL PATRIMONIO SOCIAL
ENTRE (ESCINDENTE) TECNOQUIMICAS S.A. f{ (BENEFICIARIA(S)) INVERSIONES TQTS S.
A.

CERTIFICA:

REFORMAS |

DOCUMENTO FECHA.DOC  ORIGEN ' FECHA.INS NRO.
INS LIBRO |

E.P. 4075 05/09/1957 NOTARIA SEGUNDA DE CALI 27/09/1957
16922

E.P. 5718 28/11/1957 NOTARIA SEGUNDA DE CALI 30/12/1957
17242 ’

E.P. 5507 31/12/1957 NOTARIA PRIMERA DE CALI 13/03/1958
17529

E.P. 3124 16/07/1958 NOTARIA PRIMEPA DE CALI 17/10/1958
18365

E.P. 3325 29/07/1958 NOTARIA PRIMERA DE CALI 17/10/1958
18366 |

E.P. 5726 17/12/1958 NOTARIA PRIMERA DE CALI 12/05/1959
19258

E.P. 2374 12/05/1959 NOTARIA PRIMERA DE CALI 03/06/195¢9
19368

E.P. 2793 20/06/1961 NOTARIA PRIMERA DE CALI 07/07/1961

*%% CONTINUA ***
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22616
E.P. 2794 20/06/1961 NOTARIA PRIMERA DE CALI 07/07/1961
22617
E.P. 6365 30/12/1961 NOTARIA PRIMERA DE CALI 23/01/1962
23489
E.P. 1383 21/03/1962 NOTARIA PRIMERA DE CALI 28/03/1962
23850
E.P. 3396 28/05/1963 NOTARIA PRIMERA DE CALI 11/06/1963
26016
E.P. 8853 30/12/1963 NOTARIA PRIMERA DE CALI 23/01/1964
27107 _
E.P. 5718 . 28/11/1957 NOTARIA SEGUNDA DE CALI 10/02/1964
27181
E.P. 2743 29/04/1964 NOTARIA PRIMERA DE CALI 06/05/1964
27681
E.P. 2744 29/04/1964 NOTARIA PRIMERA DE CALT 06/05/1964
27682
E.P. 7057 21/10/1964 NOTARIA PRIMERA DE CALI 22/10/1964
28591
E.P. 1693 26/04/1965 NOTARIA PRIMERA DE CALI 28/04/1965
29569
E.P. 1799 10/05/1966 NOTARIA PRIMERA DE CALI 11/05/1966
31623
E.P. 2498 18/11/1966 NOTARIA CUARTA DE CALI 25/11/1966
32757
E.P. 2792 27/12/1966 NOTARIA CUARTA DE CALI 05/01/1967
33009
E.P. 2209 25/09/1967 NOTARIA CUARTA DE CALI 04/10/1967
34591
E.P. 6933 20/12/1967 NOTARIA SEGUNDA DE CALI ' 28/12/1967
35082
E.P. 6363 14/11/1968 NOTARIA SEGUNDA DE CALI 26/11/1968
37141
E.P. 7711 31/12/1968 NOTARIA SEGUNDA DE CALI 04/02/1969
37615
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E.P. 5597
39341

E.P. 5211
41379

E.P. 6576
44154

E.P. 7286
443677

E.P. 8042
44716

E.P. 6209
5505 IX
E.P. 8741
7636 IX
E.P. 9270
11772 IX
E.P. 9504
12441 IX
E.P. 7566
15581 IX
E.P. 2671
41529 IX
E.P. 779
54655 IX
E.P. 4324
61172 IX
E.P. 1269
83730 IX
E.P. 5089
87933 X
E.P. 7064
2552 IX
E.P. 7065
2553 IX
E.P. 5929

30/09/1969
27/08/1970
O7/1Q/197l
08/11/1971
03/12/1971
05/10/1973
31/12/1973
31/12/1974
31/12/1974
05/12/1975
09/05/1980
10/03/1982
10/11/1982
18/03/1986
24/09/1986
04/11/1987
04/11/1987

14/07/1989

NOTARIA SEGUNDA DE
NOTARIA SEGUNDA DE
NOTARIA SEGUTDA DE

NOTARIA SEGUNDA DE
i

NOTARIA SEGUNDA DE

|
NOTARIA SEGUNDA DE

!
NOTARIA SEGUNDA DE

NOTARIA SEGUQDA DE
NOTARIA SEGuﬁDA DE
NOTARIA SEGUNDA DE
NOTARIA SEGUNDA DE
NOTARIA DECIMA DFE

\

NOTARIA DECIMA DE
\

NOTARIA DECIMA DE

\
NOTARIA DECIMA DE

\
NOTARIA DECIMA DE

|
NOTARIA DECIMA DE

NOTARIA DECIMA DE
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20225 IX

E.P. 8569 29/09/1989 NOTARIA DECIMA DE CALI 02/10/1989
22250 IX

E.P. 10571 04/12/1992 NOTARIA DECIMA DE CALI 15/12/1992
60929 IX

E.P. 1024¢ 18/12/1995 NOTARIA DECIMA DE CALI 20/12/1995
10214 IX

E.P. 2359 22/05/1997 NOTARIA TERCERA DE CALI 27/05/1997
3813 IX

E.P. 2624 30/06/2000 NOTARIA TERCERA DE CALI 07/07/2000
4740 IX

E.P. 3814 15/09/2000 NOTARIA TERCERA DE CALI 18/09/2000
6381 IX

E.P. 3588 30/07/2004 NOTARIA TERCERA DE CALI 04/08/2004
8542 IX

E.P. 2224 24/05/2006 NOTARIA TERCERA DE CALI 30/05/2006
6565 IX

E.P. 1675 08/05/2008 NOTARIA TERCERA DE CALT 16/05/2008
5362 IX

E.P. 4551 23/10/2008 NOTARIA TERCERA DE CALI 04/11/2008
12416 IX

E.P. 917 05/03/2009 NOTARIA TERCERA DE CALI 13/03/2009
2978 - IX

E.P. 1809 05/05/2009 NOTARIA TERCERA DE CALI 15/05/200¢
5625 IX

_ CERTIFICA:
VIGENCIA: 01 DE ENERO DEL ANO 2057
CERTIFICA:

OBJETO SOCIAL. LA SOCIEDAD TIENE POR OBJETO: A) LA FABRICACION, EL ENVASADO,
LA IMPORTACION, LA  EXPORTACION, LA VENTA Y DISTRIBUCION DE PRODUCTOS
BIOLOGICOS Y QUIMICOS, MEDICAMENTOS O PRODUCTOS FARMACEUTICOS, PERFUMERIA O
EFECTOS DE TOCADOR, PRODUCTOS VETERINARIOS, AGRICOLAS Y ALIMENTOS NATURALES
Y/O ©PRODUCTOS DE CONSUMO POPULAR DE CUALQUIER NATURALEZA Y SERVICIOS EN
GENERAL. B) INVERTIR EN SOCIEDADES O EMPRESAS DE CUALQUIER NATURALEZA O
ESPECIE DE LA SOCIEDAD MERCANTIL, NACIONAL Q EXTRANJERA, QUE TENGAN COMO

*x% CONTINUA ***

INPRESO POR LEGIS NIT. £60.001.493-9 TEL: & 255 255 » 2009/06/08



CERTIFICADO NACIONAL
'CAMARA DE COMERCIO DE CALI

|
FECHA: 2009/11/11 HORA: 14:12:34

OPERACIO&: 02C031111175 PAGINA: 6

***********‘k*******kv\"***************‘***********************************

ACTIVIDAD O NEGOCIO PROPIO DE SU OBJETO LA FABRICACION, DISTRIBUCION Y
COMERCIO EN GENERAL DE PRODUCTOS BIOLOGICOS Y QUIMICOS, MEDICAMENTOS O
PRODUCTOS  FARMACEUTICOS, PERFUMERIA O EFECTOS DE TOCADOR, PRODUCTOS
VETERINARIOS, AGRICOLAS, ALIMENTOS NATURALES Y/O PROCESADOS, PRODUCTOS DE
CONSUMO POPULAR, SERVICIOS EN GENERAL O LA EXPLOTACION DE ESTABLECIMIENTOS DE
COMERCIO DEDICADOS A DICHO GIRO. C) ADQbIRIR ACCIONES, CUOTAS SOCIALES, BONOS
CEDULAS, TITULOS U OTROS VALORES EN COMPANIAS DE CUALQUIER NATURALEZA O TIPO
LEGAL, DEDICADAS A LA EXPLOTACION DE EUALQUIER ACTIVIDAD ECONOMICA LICITA Y
ENAJENARLAS . D) LA EXPLOTACION DEL NEGOCIO DE LA  PUBLICIDAD Y EL
ESTABLECIMIENTO DE OFICINAS DEDICADAS A FESTE NEGOCIO O A LA CREACION DE
ORGANOS DE PUBLICIDAD HABLADOS O ESCRITOS. E) GARANTIZAR LAS OBLIGACIONES
PROPIAS DE LOS ACCIONISTAS O DE TERCEROS. F) LA ADQUISICION DE BIENES MUEBLES,
INMUEBLES Y DE TODA CLASE DE EQUIPO Y MAQUINARIA PARA SU ARRENDAMIENTO O PARA
LA COMERCIALIZACION DE ELLOS. EN DESARROLLO DEL OBJETO SOCIAL PODRA OBTENER
PRIVILEGIOS INDUSTRIALES, CONCESIONES, PATENTES DE INVENCION, DE MEJORAS O
PROCEDIMIENTOS, MARCAS DE FABRICA O DE COMERCIO, YA SEA EN NOMBRE PROPIO O DE
TERCEROS, OTORGAR A TERCEROS, DENTRO O FUERA DEL PAIS CONCESIONES O USOS DE
EXPLOTACION  SOBRE ESTOS DERECHOS, EJECUTAR TODA CLASE DE CONTRATOS DE
COMPRAVENTA, DISTRIBUCION DE MATERIAS ﬁRIMAs, DE PRODUCTOS SEMIELABORADOS O
ELABORADOS EN EL MERCADO INTERNO O EN EL EXTERIOR Y EN GENERAL, LA CELEBRACICN
DE TODO ACTO O CONTRATO SOBRE BIENES' MUEBLES O INMUEBLES DE COMERCIO,
INDUSTRIALES O DE OTRA INDOLE QUE SE REFIERAN DIRECTAMENTE A LAS ACTIVIDADES
QUE PERSIGUE LA SOCIEDAD.
CERTIFICA:

ORGANOS DE DIRECCION Y ADMINISTRACION. PARA LOS FINES DE SU DIRECCION,
ADMINISTRACION Y REPRESENTACION, LA SOCIEDAD TIENE LOS SIGUIENTES ORGANOS: A)
ASAMBLEA GENERAL DE ACCIONISTAS. B) JUNTA DIRECTIVA. C) PRESIDENTE EJECUTIVO.
D) DOS VICEPRESIDENTES EJECUTIVOS. E) VICEPRESIDENCIAS ADMINISTRATIVAS.
LA DIRECCION DE LA SOCIEDAD CORRESPONDE, EN PRIMER TERMINO A LA ASAMBLEA
GENERAL DE ACCIONISTAS Y EN SEGUNDO LUGAR, A LA JUNTA DIRECTIVA COMO DELEGADA
DE AQUELLA.
LA REPRESENTACION LEGAL DE LA SOCIEDAD YYLA GESTION DE LOS NEGOCIOS SOCIALES,
ESTARAN A CARGO DEL PRESIDENTE EJECUTIVO Y DE LOS DOS VICEPRESIDENTES
EJECUTIVOS. LAS  VICEPRESIDENCIAS  ADMINISTRATIVAS SON ORGANGCS ESPECIALES
CREADOS POR LA ASAMBLEA EN BENEFICIO DE LA COMPANIA Y EL NOMBRAMIENTO DE

*kk CONTINUA ***
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QUIENES SEAN DESIGNADOS, SU NUMERO, FACULTADES Y ATRIBUCIONES QUE EJERCERAN SE
CONFIEREN EN SU REGLAMENTACION Y EJECUCION, COMO NORMA ESPECIAL, A LA JUNTA
DIRECTIVA QUE LAS DETERMINARA DE CONFORMIDAD ESTOS ESTATUTOS, A LA
ORGANIZACION ADMINISTRATIVA QUE POR ORIENTACION SE LE QUIERE DAR A LA SOCIEDAD
Y POR LA LEY.
FUNCIONES DE LA ASAMBLEA DE ACCIONISTAS. ENTRE OTRAS LAS SIGUIENTES: 1)
ACORDAR LA FUSION DE LA SOCIEDAD, SU TRANSFORMACION, LA ENAJENACION O EL
ARRENDAMIENTO DE LA EMPRESA SOCIAL, LA DISOLUCION O LA PRORROGA Y CUALQUIER
REFORMA, AMPLIACION MODIFICACION DEL CONTRATO SOCIAL. 9) AUTORIZAR LA
ADQUISICION DE ACCIONES PROPIAS, CON SUJECION A LOS REQUISITOS ESTABLECIDOS
POR LA LEY. 10) ADOPTAR EN GENERAL, TODAS LAS MEDIDAS QUE RECLAMEN EL
CUMPLIMIENTO DE LOS ESTATUTOS O EL INTERES DE LA SOCIEDAD.
LA JUNTA DIRECTIVA SE COMPONE DE SIETE (7) MIEMBROS PRINCIPALES O DIRECTORES,
ELEGIDOS POR LA ASAMBLEA GENERAL DE ACCIONISTAS PARA PERIODOS DE DOS ANOS, SIN
PERJUICIO DE QUE PUEDAN SER REMOVIDOS LIBREMENTE POR LA ASAMBLEA O REELEGIDOS
INDEFINIDAMENTE.
SIMULTANEAMENTE CON LA FELECCION DE LOS PRINCIPALES LA ASAMBLEA ELEGIRA SIETE
(7) SUPLENTES PERSONALES LOS CUALES REEMPLAZARAN A LOS RESPECTIVOS PRINCIPALES
EN SUS FALTAS ABSOLUTAS, ACCIDENTALES O TEMPORALES.
EN LA JUNTA DIRECTIVA SE ENTIENDE DELEGADO EL MAS AMPLIO MANDATO PARA
ADMINISTRAR LA SOCIEDAD Y POR CONSIGUIENTE, TENDRA ATRIBUCIONES SUFICIENTES
PARA ORDENAR QUE SE EJECUTE O CELEBRE CUALQUIER ACTO O CONTRATO COMPRENDIDO
DENTRO DEL OBJETO SOCIAL Y PARA ADOPTAR LAS DETERMINACIONES NECESARIAS EN
ORDEN A QUE LA SOCIEDAD CUMPLA SUS FINES Y DE MANERA ESPECIAL, TENDRA LAS
SIGUIENTES FUNCIONES ENTRE OTRAS:
C) NOMBRAR Y REMOVER LIBREMENTE AL PRESIDENTE EJECUTIVO, A LOS VICEPRESIDENTES
BEJECUTIVOS Y A LOS VICEPRESIDENTES ADMINISTRATIVOS.
E) DISPONER EL ESTABLECIMIENTO O LA CLAUSURA DE SUCURSALES O AGENCIAS, DENTRO
O FUERA DEIL DOMICILIO SOCIAL.
F) FIJAR LAS POLITICAS DE 1A SOCIEDAD EN LOS DIFERENTES ORDENES DE SU
ACTIVIDAD, ESPECIALMENTE EN MATERIA FINANCIERA, ECONOMICA Y LARBORAL; APROBAR
PLANES DE INVERSION Y DE PRODUCCION; DECIDIR SOBRE NUEVAS LINEAS DE PRODUCCION
Y VENTA, ESTABLECER NORMAS GENERALES EN MATERIA DE PRECIOS Y DE VENTAS DE LOS
PRODUCTOS ELABORADOS POR LA SOCIEDAD O DE LOS MATERIALES Y DEMAS ELEMENTOS EN
QUE ELLA NEGOCIE Y DICTAR NORMAS Y REGLAMENTOS PARA LA ORGANIZACION Y EL
**x* CONTINUA ***
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FUNCIONAMIENTO DE TODAS LAS DEPENDENCIAS DE LA SOCIEDAD.

G) DETERMINAR LA APLICACION QUE DEBA DARSE A LAS UTILIDADES QUE, CON EL
CARACTER DE RESERVAS DE INVERSION, HAYAN SIDO APROPIADAS POR LA ASAMBLEA DE
ACCIONISTAS. |
H) AUTORIZAR PREVIAMENTE LAS OPERACIONES QUE TENGAN POR OBJETO:
1) ADQUIRIR, HIPOTECAR Y EN CUALQUIERIOTRA FORMA GRAVAR O LIMITAR EL DOMINIO
DE BIENES RAICES, CUALQUIERA QUE SEA SU CUANTIA.
2) CONSTITUIR PRENDA SOBRE BIENES SOCIAEES O DARLOS EN ANTICRESIS PARA ACTOS O
CONTRATOS CUYA CUANTIA SEA SUPERIOR A $100.000.000.00 MONEDA CORRIENTE.
3) AUTORIZAR INVERSIONES EN BIENES Dé CAPITAL O EFECTUAR REPARACIONES ©
MEJORAS DE LOS MISMOS, CUANDO UNAS U QTRAS IMPLIQUEN, EN CADA CASO, COSTOS O
DESEMBOLSOS EN CUANTfA IGUAL O SUPERIOR A CIEN MIL DOLARES DE USA
($US100.000.00) . ’
4) AUTORIZAR LOS CONTRATOS DE MUTUO ;QUE PUEDAN CELEBRAR LA SOCIEDAD, 1OS
REPRESENTANTES LEGALES CUANDO SU CUANTﬁA SEA SUPERIOR A $100.000. 000.o00
MONEDA LEGAL COLOMBIANA O A TRESCIENTOS MIL DOLARES DE USA (SUS300.000.00) .
PARAGRAFO: NO OBSTANTE LO ANTERIOR, LOS &EPRESENTANTES LEGALES PODRAN CELEBRAR
ILIMITADAMENTE, SIN NECESIDAD DE ,APROBACION PREVIA DE LA JUNTA DIRECTIVA,
CONTRATOS RELACIONADOS CON LICENCIAS, AGENCIA COMERCIAL, SUMINISTRO,
ADQUISICION, VENTA O DISTRIBUCION DE PRODUCTOS FABRICADOS O DISTRIBUIDOS POR
LA COMPANIA; LA ADQUISICION DE MATERIAS PRIMAS O MATERIALES Y EIL DESCUENTO DE
TITULOS- VALORES O DE CREDITOS ORIGINAbOS DE LAS OPERACIONES SOCIALES; CREAR
LOS EMPLEQS, FIJAR SUS ASIGNACIONES O‘ LA FORMA DE RETRIBUCION, NOMBRAR Y
REMOVER LIBREMENTE A LOS EMPLEADOS.-
(5) CELEBRAR CUALQUIER ACUERDO, ARREGLQ 0 TRANSACCION CON CUALQUIER PERSONA
NATURAL O JURIDICA RELACIONADA CON LA COMPANiA, INCLUYENDO A CUALQUIER
ACCIONISTA, MIEMBRO DE JUNTA DIRECTIVA, |ADMINISTRADOR, EMPLEADO, FUNCIONARIO,
AFILIADO, O A CUALQUIER COMPANIA CONTROLADA POR CUALQUIERA DE LOS ACCIONISTAS
MAYORITARIOS DE LA COMPANIA; SIEMPRE Y CUANDO TALES CONTRATOS O ACUERDOS:
(i) INVOLUCREN PAGOS DE LA COMPANIA %UPERIORES A UN MONTO EQUIVALENTE A-
SETENTA Y CINCO MIL DOLARES DE USA (US$75.000.00).
(ii) TENGAN UN PLAZO SUPERIOR A UN ARO.
(iii) NO HAYAN SIDO NEGOCIADOS EN IGUALDAD DE CONDICIONES QUE TRANSACCIONES
GCON PERSONAS NO RELACIONADAS, O NO SE CONSIDEREN DENTRO DEL GIRO ORDINARIO DE
LOS NEGOCIOS.

*%% CONTINUA ***
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PARAGRAFO I.- PARA EFECTOS DEL NUMERAL (5) SE CONSIDERA "PERSONA RELACIONADA"

A CUALQUIER PERSONA: (i) QUE ES AFILIADA DE LA OTRA PERSONA ESPECIFICADA.

(ii) QUE ACTUA COMO MIEMBRO DE JUNTA DIRECTIVA, ADMINISTRADOR, SOCIO, ALBACEA,

O FIDUCIARIO DE LA OTRA PERSONA ESPECIFICADA.

(iii) EN LA CUAL LA OTRA PERSONA ESPECIFICADA POSEE UN INTERES MATERIAL.

(1v) QUE TIENE UN INTERES MATERIAL EN LA OTRA PERSONA ESPECIFICADA. EN

RELACION CON UN INDIVIDUO, EL TERMINO "“PARTE RELACIONADA"™ INCLUYE A UN

INDIVIDUO QUE SEA MIEMBRO DE LA FAMILIA DEL INDIVIDUO EN CUESTION HASTA EL

CUARTO GRADO DE CONSANGUINIDAD, Y CUALQUIER PERSONA QUE ES UNA PARTE

RELACIONADA DE DICHO MIEMBRO DE FAMILIA.

PARA ESTOS EFECTOS, “"INTERES MATERIAL" SIGNIFICA PROPIEDAD, DIRECTA O

INDIRECTA, DE ACCIONES CON DERECHO A VOTO QUE REPRESENTEN POR LOS MENOS EL 10%

DEL CAPITAL O DE LOS DERECHOS DE VOTO DE LA PERSONA EN CUESTION.

PARAGRAFO II. IGUALMENTE, PARA EFECTOS DEL NUMERAL (5), EN RELACION CON

CUALQUIER PERSONA SE CONSIDERA "AFILIADA" A CUALQUIERA OTRA PERSONA QUE:

(i) DIRECTA O INDIRECTAMENTE LA CONTROLE.

(ii) QUE SEA CONTROLADA POR DICHA PERSONA 0 QUE SE ENCUENTRAN COMUNMENTE

CONTROLADAS POR OTRA PERSONA. PARA ESTOS EFECTOS, "CONTROL" CONSISTE EN LA

FACULTAD DE DIRIGIR O DE HACER DIRIGIR, DIRECTA O INDIRECTAMENTE, LA

ADMINISTRACION Y LAS POLITICAS DE ESA PERSONA, BIEN SEA A TRAVES DE LA

PROPIEDAD DE LAS ACCIONES CON DERECHO A VOTO, O A TRAVES DE UN CONTRATO U OTRA

FORMA, EN EL ENTENDIDO QUE LA PROPIEDAD DIRECTA O INDIRECTA DEL 25% O MAS DEL

LAS ACCIONES CON DERECHO A VOTO DE LA PERSONA EN CUESTION SE CONSIDERA COMO

EVENTO CONSTITUTIVO DE CONTROL SOBRE DICHA PERSONA.

(6) APROBAR O MODIFICAR O MODIFICAR EIL PLAN ANUAL DE NEGOCIOS O EL PRESUPUESTO

ANUAL DE LA COMPANIA.

(7) REALIZAR ADQUISICIONES O INVERSIONES EN UNA O MAS CORPORACIONES,

SOCIEDADES, ASOCIACIONES O CUALQUIER OTRA ORGANIZACION O PERSONA JURIDICA

SIMfLAR, POR UNA SUMA O SUMAS QUE, CONJUNTAMENTE, SUPEREN UN MONTO EQUIVALENTE

A DOS MILLONES QUINIENTOS MIL DOLARES (US$2.500.000.00) DURANTE UN ANO FISCAL.

L) AUTCRIZAR AL REPRESENTANTE LEGAL PARA QUE SOLICITE, LLEGADO EL CASO, QUE SE

ADMITA A LA COMPANTA A 1A CELEBRACION DE CONCORDATO PREVENTIVO CON SUS

ACREEDORES.

M) SERVIR DE ORGANO CONSULTIVO Y ASESOR DE LOS REPRESENTANTES DE LA COMPANIA.

LA ADMINISTRACION INMEDIATA DE LA COMPANIA, SU REPRESENTACION LEGAL Y LA
*k* CONTINUA ***
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GESTION DE LOS NEGOCIOS SOCIALES ESTARAN A CARGO DEL PRESIDENTE EJECUTIVO Y DE
DOS (2) VICEPRESIDENTES EJECUTIVOS, DéSIGNADOS POR LA JUNTA DIRECTIVA PARA
PERIODOS DE UN ANO, REELEGIBLES INDEFINIDAMENTE Y REMOVIBLES LIBREMENTE POR
ELLA EN CUALQUIER TIEMPO, QUIENES COMO REPRESENTANTES LEGALES PODRAN ACTUAR
CONJUNTA O SEPARADAMENTE. TODOS LOS EMPEEADOS DE LA COMPANIA CON EXCEPCION DE
LOS DESIGNADOS POR LA ASAMBLEA DE ACCIONISTAS Y LOS DEPENDIENTES DEL REVISOR
FISCAL, SI LOS HUBIERE, ESTARAN SOMETIDOS EN EL DESEMPENO DE SUS CARGOS A LOS
REPRESENTANTES LEGALES. |

LOS REPRESENTANTES LEGALES SON MANDATARIOS CON REPRESENTACION INVESTIDOS DE
FUNCIONES EJECUTIVAS Y ADMINISTRATIVAS 'Y COMO TALES TIENEN A SU CARGO LA
REPRESENTACION LEGAL DE LA COMPANIA, iA GESTION COMERCIAL Y FINANCIERA, LA
RESPONSABILIDAD DE LA ACCION ADMINISTRATIVA, LA COORDINACION Y LA SUPERVISION
GENERAL DE LA EMPRESA, LAS CUALES CUMéLIRAN CON ARREGLO A LAS NORMAS DE LOS
ESTATUTOS Y A LAS DISPOSICIONES LEGALéS Y CON SUJECION A LAS ORDENES E
INSTRUCCIONES DE LA JUNTA DIRECTIVA;

COMO REPRESENTANTES LEGALES DE LA COMPANIA EN JUICIO Y FUERA DE JUICIO, LOS
REPRESENTANTES TIENEN FACULTADES  PARA EJECUTAR O CELEBRAR SIN OTRAS
LIMITACIONES QUE LAS ESTABLECIDAS EN ILOS ESTATUTOS EN CUANTO SE TRATE DE
OPERACIONES QUE DEBAN SER PREVIAMENTE AUTORIZADAS POR LA JUNTA DIRECTIVA O POR
LA ASAMBLEA DE ACCIONISTAS, TODOS LOS?ACTOS O CONTRATOS COMPRENDIDOS DENTRO
DEL OBJETO SOCIAL O QUE TENGAN CARACTER‘SIMPLEMENTE PREPARATORIO, ACCESORIO O
COMPLEMENTARIO PARA LA REALIZACION DE LOS FINES QUE PERSIGUE LA SOCIEDAD Y LOS
QUE SE RELACIONAN DIRECTAMENTE CON LA ! EXISTENCIA Y EL FUNCIONAMIENTO DE LA
MISMA. LOS REPRESENTANTES QUEDAN INVE§TIDOS DE PODERES ESPECIALES PARA
TRANSIGIR, ARBITRAR Y COMPROMETER LOS NEGOCIOS SOCIALES; PROMOVER O COADYUVAR
ACCIONES JUDICIALES, ADMINISTRATIVAS O CONTENCIOSO ADMINISTRATIVAS EN QUE LA
COMPANIA TENGA INTERES E INTERPONER TOPOS LOS RECURSOS QUE SEAN PROCEDENTES
CONFORME A LA LEY; DESISTIR DE LAS ACCIONES O RECURSOS QUE INTERPONGAN; NOVAR
OBLIGACIONES O CREDITOS; DAR O RECIBIR BIENES EN PAGO; CONSTITUIR APODERADOS

!
JUDICIALES O  EXTRAJUDICIALES, DELEGARLES FACULTADES REVOCAR MANDATOS Y
SUSTITUCIONES.
PARAGRAFO: LOS  REPRESENTANTES  LEGALES! DE LA SOCIEDAD TIENEN AMPLIAS

FACULTADES, SIN NINGUNA LIMITACION Y S%N REQUERIR AUTORIZACION PREVIA DE LA

JUNTA DIRECTIVA, PARA ACTUAR EN NOMBRE DE LA SOCIEDAD EN LICITACIONES

PUBLICAS, PRIVADAS O CUALQUIER OTRA MODALIDAD DE CONTRATACION, PRESENTAR
*** CONTINUA ***
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PROPUESTAS, ACEPTAR ADJUDICACIONES Y CONTRATAR SIN LIMITACION DE CUANTIA
ALGUNA ANTE LAS ENTIDADES PUBLICAS, EMPRESAS INDUSTRIALES Y CCMERCIALES DEL
ESTADO, SOCIEDADES DE ECONOMIA MIXTA, BIEN SEAN ELLAS DEL ORDEN NACIONAL,
DISTRITAL, DEPARTAMENTAL O MUNICIPAL.
CERTIFICA:
DOCUMENTO: ACTA No. 393 DEL 20 DE ENERO DE 1993
ORIGEN: JUNTA DIRECTIVA
INSCRIPCION: 26 DE ENERO DE 1993 No. 62203 DEL LIBRO IX
FUE (RON) NOMBRADO (S) :
PRESIDENTE EJECUTIVO
FRANCISCO JOSE BARBERI OSPINA
C.C.14445880"
VICEPRESIDENTE EJECUTIVO
JUAN MANUEL BARBERI OSPINA
C.C.14949561
VICEPRESIDENTE EJECUTIVO
EMILIO SARDI APARICIO
C.C.14434582
CERTIFICA:
DOCUMENTO: ACTA No. 70 DEL 22 DE ENERO DE 2009
ORIGEN: ASAMBLEA DE ACCIONISTAS
INSCRIPCION: 13 DE MARZO DE 2009 No. 2979 DEL LIBRO IX
FUE (RON) NOMBRADO (S)
JUNTA DIRECTIVA
PRINCIPALES
PRIMER RENGLON
FRANCISCO JOSE BARBERI OSPINA
C.C.14445880
SEGUNDO RENGLON
JUAN MANUEL BARBERI OSPINA
C.C.149495061
- TERCER RENGLON
MAURICIO BARBERI BLUM
C.C.16749545
CUARTO RENGLON
***x CONTINUA ***
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SANTIAGO BARBERI GONZALEZ
C.C.94384742
QUINTO RENGLON
FRANCISCO PIEDRAHITA PLATA
C.C.14934246
SEXTO RENGLON
ISAAC YANOVICH FARBAIARZ !
C.C.8243355 !
SEPTIMO RENGLON
DIEGO HUMBERTO QUIJANO RETSSNER
C.C.16615708
SUPLENTES
PRIMER RENGLON ‘
EMILIO SARDI APARICTO !
C.C.14434582
SEGUNDO RENGLON
JORGE ENRIQUE ARIZA BERNAL
C.C.19494493
TERCER RENGLON ‘
ANA MARIA ALVAREZ ROBLEDO %
C.C.31170896 !
CUARTO RENGLON
MARIA TERESA CANON DE GUZMAN
C.C.31238104
QUINTO RENGLON
ANTONIO JAIRO RAMIREZ ECHAVE |
C.C.16741040 |
SEXTO RENGLON
ALONSO BOTERO PARDO
C.C.16830282
SEPTIMO RENGLON
MARTHA LUZ GONZALEZ TORRES
C.C.31854671
CERTIFICA:

DOCUMENTO: ACTA No. 59 DEL 31 DE MARZO DE 2003

x%% CONTINUA ***
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ORIGEN: ASAMBLEA DE ACCIONISTAS
INSCRIPCION: 23 DE ABRIL DE 2003 No. 2845 DEL LIBRO IX
FUE (RON) NOMBRADO (S) :
REVISOR FISCAL
DELOITTE & TOUCHE LTDA D & T LTDA
NIT.860005813-4
CERTIFICA:
DOCUMENTO: DOCUMENTO PRIVADO DEL 26 DE AGOSTO DE 2004
ORIGEN: DELOITTE & TOUCHE LTDA D & T LTDA
INSCRIPCION: 30 DE AGOSTO DE 2004 No. 9417 DEL LIBRO IX
FUE (RON) NOMBRADO (S) : '
REVISOR FISCAL PRINCIPAL
LUTS FERNANDO QUICENO BENAVIDES
C.C.6106227
CERTIFICA:
DOCUMENTO: DOCUMENTO PRIVADO DEL 08 DE JUNIO DE 2009
ORIGEN: DELOITTE & TOUCHE LTDA D & T LTDA
INSCRIPCION: 11 DE JUNIO DE 2009 No. 6757 DEL LIBRO IX
FUE (RON) NOMBRADO (S) :
REVISOR FISCAL SUPLENTE
KENELMA JUDITH PALENCIA CABANA
C.C.29181230
: CERTIFICA:
QUE POR ESCRITURA NRO. 5235 DEL 19 DE JULIO DE 1996 NOTARIA DECIMA DE CALI ,
INSCRITA EN LA CAMARA DE COMERCIO EL 25 DE JULIO DE 1996 BAJO EL NRO. 144 DEL
LIBRO V MEDIANTE LA CUAL SE LE CONCEDE PODER ESPECIAL, AMPLIO Y SUFICIENTE A
CARLOS ALBERTO QUINTERO, MAYOR DE EDAD, VECINO DE ESTA CIUDAD, IDENTIFICADO
CON LA CEDULA DE CIUDADANIA NRO.
14.440.778 DE CALI, PARA QUE EN NOMBRE Y REPRESENTACION DE LA SOCIEDAD, CUYA
PERSONERIA OSTENTA, EL REPRESENTANTE EN LOS SIGUIENTES ACTOS: A) PRESENTAR EN
L2 ADMINISTRACION DE IMPUESTOS Y ADUANAS NACIONALES O DEL ORGANISMO QUE HAGA
SUS VECES Y FIRMAR EN REPRESENTACION DE LA SOCIEDAD, LAS DECLARACIONES DEL
IMPUESTO SOBRE LA RENTA Y COMPLEMENTARIOS QUE CORRESPONDA A LA SOCIEDAD, Y
TODAS LAS DEMAS DECLARACIONES QUE LA SOCIEDAD DEBA PRESENTAR ANTE DICHA
ENTIDAD, TALES COMO LA DE VENTAS, RETENCION EN LA FUENTE, TIMBRE Y CUALESQUIER
*** CONTINUA ***
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OTRA DECLARACION QUE POR LEY LA SOCIEDAD ESTE OBLIGADA A PRESENTAR.
B) PARA PRESENTAR Y SUSCRIBIR TQDOS LOS DOCUMENTOS QUE OBLIGUEN A
TECNOQUIMICAS S.A., COMO DECLARANTE DEL IMPUESTO DE INDUSTRIA Y COMERCIO Y EL
COMPLEMENTARIO DE AVISOS Y TABLEROS EN ILOS MUNICIPIOS EN QUE LA SOCIEDAD ESTE
OBLIGADA AL PAGO DE LOS CITADOS IMPUESTOS, PUDIENDO IGUALMENTE NOTIFICARSE DE
TODAS LAS ACTUACIONES, ACTOS, DILIGEN&IAS O GESTIONES RELACIONADAS O QUE SE
DERIVEN DE LOS MENCIONADOS TRIBUTOS. C) PARA PRESENTAR Y SUSCRIBIR TODOS LOS
DOCUMENTOS QUE OBLIGUEN A TECNOQUIMICAS S.A. COMO DECLARANTE DEL IMPUESTO
PREDIAL Y COMPLEMENTARIOS EN LOS MUNIbIPIOS DONDE TENGA BIENES INMUEBLES,
PUDIENDO IGUALMENTE NOTIFICARSE DE TODAS;LAS ACTUACIONES, ACTOS, DILIGENCIAS O
GESTIONES RELACIONADAS O QUE SE DERIVEN DEL CITADO IMPUESTO. D) PARA DAR
RESPUESTA A LOS REQUERIMIENTOS ORDINARIOS Y A LAS SOLICITUDES DE INFORMACION
EN RELACION CON LOS IMPUESTOS ADMINIS?RADOS POR LA DIRECCION DE IMPUESTOS Y
ADUANAS NACIONALES Y POR LAS DEPENDENCIAS MUNICIPALES QUE ADMINISTREN LOS
IMPUESTOS DE CARACTER TERRITORIAL. E) |Y EN GENERAL, PARA QUE ASUMA LA
PERSONERIA EN NOMBRE DE TECNOQUIMICAS S.A., SIEMPRE QUE LO ESTIME CONVENIENTE,
DE MANERA QUE EN NINGUN CASO LA SOCiEDAD QUEDE SIN RERRESENTACION EN LOS
ASUNTOS RELACIONADOS CON LAS FACULTADES OTORGADAS.
CERTIFICA:
QUE POR ESCRITURA NRO. 307 DEL 31 DE ENERO DE 2002 NOTARIA TERCERA DE CALI ’
INSCRITA EN LA CAMARA DE COMERCIO EL %3 DE FEBRERO DE 2002 BAJO EL NRO. 298
DEL LIBRO V MEDIANTE LA CUAL SE LE CONCEDE PODER ESPECIAL, AMPLIO Y SUFICIENTE
A JORGE ROBERTO OBANDO RODRIGUEZ, MAYOR DE EDAD, VECINO DE ESTA CIUDAD,
IDENTIFICADO CON LA CEDULA DE CIUDADANI% NRO. 14.960.183 DE CALI, PARA QUE EN
NOMBRE Y REPRESENTACION DE LA SOCIEDAD, CUYA PERSONERIA OSTENTA: lo.) PROMUEVA
O DESISTA DE ACCIONES ANTE CORPORACIONES, ENTIDADES O FUNCIONARIOS DEL ORDEN
JUDICIAL O GUBERNATIVO, YA SEA EN PROCESOS, ACTUACIONES O ACTOS SIMPLES,
DILIGENCIAS O GESTIONES EN QUE TECNOQU&MICAS S.A. TENGA INTERES COMO ACTOR,
DEMANDANDO O TERCERO INTERVINIENTE EN RELACION CON LOS ASUNTOS DE CARACTER
LABORAL, POLICIVO, PENAL O DE FISCALIA, EN QUE LA EMPRESA SEA PARTE ACTIVA O
PASIVA, CON CAPACIDAD PARA NOTIFICARSE Y CONTESTAR Y HACERSE PARTE DE ELLOS EN
NOMBRE DE TECNOQUIMICAS S.A. 20.) SUSCRIB% Y DE POR TERMINADO LOS CONTRATOS DE
TRABAJO DEL PERSONAL VINCULADO A LA EMPRESA. 30.) CONSTITUYA APODERADOS EN
DESARROLLO DE ESTA REPRESENTACION LABORAL, REVOQUE Y SUSTITUYA DICHOS PODERES
CUANDO LO ESTIME PROCEDENTE. 4o0.) TRANSiJA, CONCILIE, DESISTA Y COMPROMETA A
*** CONTINUA *
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LA EMPRESA EN TODOS LOS TRAMITES ADMINISTRATIVOS Y PROCESOS JUDICIALES, DE
CARACTER LABORAL, POLICIVO, PENAL O DE FISCALIA EN LOS QUE LA EMPRESA SEA
PARTE DEMANDANTE, DEMANDADA O TERCERO INTERVINIENTE. PARAGRAFO. LA FACULTAD
PARA TRANSIGIR O CONCILIAR SE LIMITA A LA SUMA DE QUINIENTOS (500) SALARIOS
LEGRALES MENSUALES. 50.) OTORGUE PODERES Y CONSTITUYA MANDATARIOS PARA INICIAR
LAS ACCIONES JUDICIALES DE CARACTER CIVIL, COMERCIAL Y PENAL TENDIENTES A LA
RECUPERACION DE LOS CREDITOS A FAVOR DE LA SOCIEDAD, BIEN SEA REPRESENTADOS EN
FACTURAS, CHEQUES, TITULOS VALORES O CUALQUIER OTRO DOCUMENTO REPRESENTATIVO
DE CREDITO, HASTA POR SUMA EQUIVALENTE A QUINIENTOS (500) SALARIOS MINIMOS
LEGALES MENSUALES, CON EXPRESAS FACULTADES PARA ASISTIR EN NOMBRE DE
TECNOQUIMICAS S.A. A LAS AUDIENCIAS DE CONCILIACION QUE PROGRAMEN LOS JUZGADOS
CIVILES MUNICIPALES Y DEL CIRCUITO, CON AUTORIZACION PARA TRANSIGIR, DESISTIR
CONCILIAR O COMPROMETER A LA SOCIEDAD HASTA POR LA CUANTIA INDICADA. 60.
REPRESENTE A TECNOQUIMICAS S.A. DENTRO DE LOS TRAMITES DE CONCORDATOS,
PROCESOS DE REESTRUCTURACION ECONOMICA PREVISTO EN LA LEY 550 DE 1999 Y LAS
NORMAS QUE LA ADICIONEN O MODIFIQUEN Y LIQUIDACIONES OBLIGATORIAS QUE SE
TRAMITEN ANTE LA SUPERINTENDENCIA DE SOCIEDADES O ANTE LAS ENTIDADES
PERTINENTES CUANDO SE TRATE DE OTRA CLASE DE ACREEDORES O ANTE LOS JUZGADOS
CIVILES, CON EXPRESAS FACULTADES PARA TRANSIGIR, DESISTIR, CONCILIAR O
COMPROMETER, NOMBRAR APODERADOS, PRESENTAR LOS CREDITOS, APORTAR LAS PRUEBRAS
QUE ESTIME NECESARIAS, ASISTIR A LAS AUDIENCIAS PRELIMINARES Y DEFINITIVAS,
ACORDAR FORMULAS DE PAGO, RECIBIR Y EN GENERAL PARA EJERCER TODAS AQUELLAS
GESTIONES NECESARIAS PARA OBTENER EL RECONOCIMIENTO Y PAGO DE LOS CREDITOS
PRESENTADOS. LAS FACULTADES AQUI ESTABLECIDAS ESTAN LIMITADAS PARA LOS
CREDITOS HASTA POR CUANTIA DE QUINIENTOS (500) SALARIOS MINIMOS LEGALES
MENSUALES. PARAGRAFO. IGUALMENTE QUEDA FACULTADO PARA ACEPTAR Y REPRESENTAR A
TECNOQUIMICAS CUANDO LA EMPRESA SEA NOMBRADA EN JUNTA DE ACREEDORES O EN
ORGANOS EQUIVALENTES © SIMILARES, EN 10S PROCESOS QUE TRAMITEN ANTE LA
SUPERINTENDENCIA DE SOCIEDADES O ANTE LAS ENTIDADES PERTINENTES CUANDO SE
TRATE DE OTRA CLASE DE DEUDORES. 70.) REPRESENTE A TECNOQUIMICAS S.A. EN LOS
PROCEDIMIENTOS DE CONCILIACION QUE LOS DEUDORES DE LA SOCIEDAD CONVOQUEN ANTE
LAS ENTIDADES FACULTADAS PARA ELLO CON EL FIN OBTENER UN ACUERDO EN EIL PAGO DE
LAS ACREENCIAS, CON EXPRESAS FACULTADES PARA TRANSIGIR, DESISTIR, CONCILIAR O
COMPROMETER Y RECIBIR, FACULTADES QUE SE LIMITAN HASTA POR LA SUMA DE
QUINIENTOS (500) SALARIOS MINIMOS LEGALES MENSUALES. 8o0.) REVISE LOS
**x* CONTINUA ***
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EXPEDIENTES DE LOS PROCESOS JUDICIALE% DE CARACTER EJECUTIVO EN QUE
SOCIEDAD SEA PARTE DEMANDANTE, EN TODO EL TERRITORIO NACIONAL, PARA
RECUPERACICN DE SUS ACREENCIAS. 90.) A?RUEBE Y SUSCRIBA ACUERDOS PRIVADOS
PAGO Y CONCILIACIONES DE OBLIGACIONES A FAVOR DE TECNOQUIMICAS PCR LA VENTA
SUS PRODUCTOS HASTA POR LA SUMA DE (500) SALARIOS MINIMOS LEGALES MENSUALES.
QERTIFICA:
QUE POR ESCRITURA NRO. 6224 DEL 15 DE DICIEMBRE DE 2004 NOTARIA TERCERA
CALI , INSCRITA EN LA CAMARA DE COMERCIOEEL 17 DE ENERO DE 2005 BAJO EL NRO.

LA
LA
DE
DE

DE
3

DEL LIBRO V MEDIANTE LA CUAL CONCEDE PODER ESPECIAL PERO AMPLIO Y SUFICIENTE
A DIEGO PEREZ MENDOZA MAYOR DE EDAD, VECINO DE BOGOTA, IDENTIFICADO CON CEDULA
DE CIUDADANIA NUMERO 16.820.530 DE CALI, COMO SU REPRESENTANTE CON PODER
ESPECIAL, AMPLIO Y SUFICIENTE, PARA REALIZAR TODOS LOS TRAMITES RELACIONADOS
CON EL PROCEDIMIENTO .DE OTORGAMIENTO SE LICENCIA DE VENTA DE LOS PRODUCTOS
AGRICOLAS DE LA SOCIEDAD, CON FACULTAD PARA FIRMAR TODO TIPO DE DOCUMENTOS,
SOLICITUDES, REQUERIMIENTOS, MEMORIALES RESPUESTAS, ACLARACIONES BIEN SEA ANTE
EL INSTITUTO COLOMBIANO AGROPECUARIO ICA, MINISTERIO DEL MEDIO AMBIENTE,
MINISTERIO DE PROTECCION SOCIAL O ANFE LAS AUTORIDADES GUBERNAMENTALES

COMPETENTES EN Lo RELACICNADO CON ' LOS TRAMITES QUE PERMITAN LA
COMERCIALIZACION DE ESE TIPO DE PRODUCTOS. LA FACULTAD TAMBIEN COMPRENDERA LA
DE NOTIFICARSE, RESPONDER E INTERPONER RECURSOS DE TODO TIPO DE ACTO
ADMINISTRATIVO. EL APODERADO SUSCRIBIRA TODOS LOS DOCUMENTOS Y REALIZAR TODOS
LOS ACTOS QUE OBLIGUEN A LA SOCIEDAD (ANTE LAS AUTORIDADES MENCIONADAS,
PUDIENDO IGUALMENTE NOTIFICARSE DE® TODAS LAS ACTUACIONES, ACTOS
ADMINISTRATIVOS, DILIGENCIAS O GESTIONESl RELACIONADAS O QUE SE DERIVEN DE
DICHA ACTIVIDAD Y EN GENERAL, PARA QUE ASUMA LA PERSONERIA A NOMBRE DE

TECNOQUIMICAS S.A., SIEMPRE QUE LO ESTIME CONVENIENTE, DE MANERA QUE EN NINGUN
CASO QUEDE SIN LA DEBIDA REPRESENTACION EN LA SALVAGUARDIA DE SUS DERECHOS Y

CUMPLIMIENTO DE OBLIGACIONES EN LOS ASUNTOS CONCERNIENTES PARA LAS MATERIAS

DE

| .
QUE TRATA ESTE PODER. EL APODERADO SE CENIRA RIGUROSAMENTE A LOS TERMINOS
EXPRESADOS EN ESTE MANDATO QUE SE OTORGA POR TERMINO INDEFINIDO Y CUALQUIER

MODIFICACION O REVOCATORIA SE HARA EXPRESAMENTE POR ESCRITURA PUBLICA.

CERTIFICA:
QUE POR ESCRITURA NRO. 4265 DEL 16 DE SEPTIEMBRE DE 2005 NGOTARIA TERCERA DE
\
CALI , INSCRITA EN LA CAMARA DE COMERCIO EL 04 DE OCTUBRE DE 2005 BAJO EL NRO.

168 DEL LIBRO V EL SENOR JUAN BAUTISTA DE LOS RIOS GUTIERREZ MAYOR DE EDAD,
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DOMICILIADO EN CALI, IDENTIFICADO CON LA CEDULA DE CIUDADANIA NUMERO 17108621
DE BOGOTA, QUIEN ACTUA EN SU CALIDAD DE REPRESENTANTE LEGAL DE TECNOQUIMICAS S.
A. SOCIEDAD COMERCIAL ORGANIZADA Y EXISTENTE CONFORME A LAS LEYES COLOMBIANAS,
CON DOMICILIO Y SEDE PRINCIPAL EN CALI. EN DICHA CONDICION CONFIERE PODER
AMPLIO Y SUFICIENTE A LAS SIGUIENTES PERSONAS: CLAUDETTE VERNOT HERNANDEZ
ABOGADA TITULADA Y EN EJERCICIO, IDENTIFICADA CON LA CEDULA DE CIUDADANIA No.
51722517 DE BOGOTA, PORTADORA DE LA TARJETA PROFESIONAL DE ABOGADO No. 57111
DEL C.S. DE LA J., ANDRES FELIPE ZAPATA OCAMPO, IDENTIFICADO CON LA CEDULA DE
CIUDADANTA No. 79598546 DE BOGOTA, PORTADOR DE LA TARJETA PROFESIONAL DE
ABOGADO No. 107240 DEL C€.S. DE LA J. Y JUAN MANUEL SERRANO CASTILLO,
IDENTIFICADO CON LA CEDULA DE CIUDADANIA No. 79875670 DE BOGOTA, PORTADOR DE
LA TARJETA PROFESIONAL DE ABOGADO No. 124953 DE C.S. DE LA J., TODOS CON
DOMICILIO EN LA CIUDAD DE BOGOTA, D.C., PARA QUE EN NOMBRE DE MI REPRESENTADA
ACTUEN EN TODOS LOS ASUNTOS DE PROPIEDAD INTELECTUAL Y LOS DERIVADOS DE ELLA,
CON FACULTAD PARA RECIBIR NOTIFICACIONES, NOMBRAR APODERADOS JUDICIALES O
EXTRAJUDICIALES EN ESTOS ASUNTOS.

EL PRESENTE PODER SE CONFIERE PARA QUE LOS APODERADOS ACTUEN ANTE CUALQUIER
PERSONA 0O AUTORIDAD ADMINISTRATIVA DEL ORDEN NACIONAL, DEPARTAMENTAL,
DISTRITAL Y LOCAL; ANTE LAS AUTORIDADES CONTENCIOSO ADMINISTRATIVAS Y
JUDICIALES, PARA OBTENER LA PROTECCION DE NUESTRA PROPIEDAD INTELECTUAL Y
CONTRA LAS PRACTICAS RESTRICTIVAS DE LA COMPETENCIA Y LOS ASUNTOS DE
COMPETENCIA DESLEAL, A CUYO EFECTO LA AUTORIZO, EN TODO LO CONCERNIENTE A LOS
SIGUIENTES ASUNTOS: A) OBTENCION DE PATENTES DE INVENCION, DE MODELO DE
UTILIDAD, ESQUEMAS DE TRAZADOS DE CIRCUITOS INTEGRADOS, DISENOS INDUSTRIALES,
EL REGISTRO DE MARCAS DE PRODUCTOS O SERVICIQS; LEMAS COMERCIALES; DEPOSITO DE
NOMBRES Y ENSENAS COMERCIALES, INDICACIONES GEOGRAFICAS; RENOVACION DE SIGNOS
DISTINTIVOS, RENOVACIONES, AFECTACIONES AL REGISTRO, INSCRIPCION DE CONTRATOS,
SOLICITUD Y RENOVACION DE NOMBRES DE DOMINIO; B) PRESENTACION DE OPOSICIONES
AL REGISTRO DE MARCAS DE TERCERO, PRESENTACION DE ALEGATOS EN DEFENSA DE
OPOSICIONES AL REGISTRO, ACCION DE CANCELACION, ACCION POR INFRACCION DE
DERECHOS, REVOCATORIA DIRECTA, ACCION DE NULIDAD, ACCION DE ©NULIDAD Y
RESTABLECIMIENTO DEL DERECHO, ACCION REIVINDICATORIA, ACCIONES DE TUTELA,
POPULARES, DE GRUPO, DE CLASE; ACCIONES Y PROCESOS QUE PROMOVAMOS O SE NOS
PROMUEVAN; C) AGOTAMIENTO DE LA VIA GUBERNATIVA, EJERCICIC DEL DERECHO DE
PETICION ANTE CUALQUIER PERSONA O AUTORIDAD; D) SOLICITUD DE MEDIDAS

*** CONTINUA ***
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CAUTELARES, PRESENTACION DE ACCIONES MEDIANTE PROCESOS CIVILES, PENALES,
ADMINISTRATIVOS O CONTENCIOSO ADMINISTR%TIVOS RELACIONADOS CON ESTOS DERECHOQOS
U OTROS DE DIFERENTE NATURALEZA, MEDIDAS EN FRONTERA, ACCIONES Y PROCESOQOS QUE
PROMOVAMOS O SE NOS PROMUEVAN; E) OBTENER Y TRAMITAR TODO LO RELACIONADO CON
EL RECONOCIMIENTO DE DERECHOS DE AUTOR, bERECHOS CONEXOS Y NUEVAS TECNOLOGIAS
Y SU PROTECCION LEGAL; F)} SOLICITUD DE{REGISTRO Y RENOVACION DE CONTRATOS DE
TRANSFERENCIA DE TECNOLOGIA; G) OBTENER Y TRAMITAR TODO LC RELACIONADO CON
LICENCIAS DE FUNCIONAMIENTO, REGISTROS SANITARIOS, AUTORIZACION DE
CERTIFICADOS DE LIBRE VENTA, AUTORIZACIAN DE PUBLICIDAD ANTE EL MINISTERIO DE
PROTECCION SOCIAL O EL . INVIMA O ANTEl CUALQUIER AUTORIDAD SANITARIA; H)
OBTENCION DE CERTIFICADOS DE CARENdIA DE INFORMES POR TRAFICO DE
ESTUPEFACIENTES.RENOVACIONES, AUTORIZACIONES EXTRAORDINARIAS ANTE LA DIRECCION
NACIONAL DE ESTUPEFACIENTES O EL CONSEJO NACIONAL DE ESTUPEFACIENTES; I)
SOLICITUD DE AUTORIZACIONES PARA PROMOCIONES, RIFAS Y JUEGOS ANTE ETESA O ANTE
LAS AUTORIDADES COMPETENTES DEL ORDEN LOCAL, DISTRITAL O DEPARTAMENTAL; Y EN
GENERAL CUALQUIERA OTRA PETICION ANTE LASfAUTORIDADES ADMINISTRATIVA, ASI COMO
PARA NOTIFICARSE DE CUALQUIER PROVIDENCIA'Y RENUNCIAR A TERMINOS. EN TODOS LOS
ASUNTOS ARRIBA DETERMINADOS LA APODERADA[QUEDA FACULTADA PARA SUSTITUIR TOTAL
Q PARCIALMENTE ESTE MANDATO, TRANSIGIR, CONCILIAR EXTRAJUDICIAL 0]
JUDICIALMENTE, ADMITIR LOS HECHOS DEL PROQESO PERO NO PARA CONFESAR, DESISTIR,
CANCELAR, RECIBIR, RENUNCIAR Y RATIFICA% LOS ACTOS DE AGENTES OFICIOSOS.

CERTIFICA:

QUE POR DOCUMENTO PRIVADO DEL 22 DE MAYO DE 2008 DE CALI ,INSCRITA EN LA
CAMARA DE COMERCIO EL 04 DE JUNIO DE! 2008 BAJO EL NRO. 90 DEL LIBRO V Y
MODIFICADO POR DOCUMENTO PRIVADO DE FECHA 18 DE JULIO DE 2008, INSCRITA EN LA
CAMARA DE COMERCIO EL 08 DE AGOSTO DE %OO8 BAJO EL NRO. 151 DEL LIBRO V, SE
CONCEDE PODER ESPECIAL, AMPLIQ Y SUFICIENTE A LOS SIGUIENTES FUNCIONARIOS DE
LA EMPRESA:
1. ANA MARIA ALVAREZ R., CON C.C. 31.170.@96 DE CALI Y JORGE ENRIQUE GIRALDO,
CON C.C. 16.784.794 DE CALI, OBRARAN COMO APODERADOS ESPECIALES PARA EL
DESARROLLO DE LAS SIGUIENTES FACULTADES:
A, SUSCRIBIR LOS CONTRATOS DE TRABAJO, ‘SUS_ MODIFICACIONES Y DARLOS POR
TERMINADO DEL PERSONAL VINCULADO O QU; SE VINCULE A TECNOQUIMICAS S.A.
B. SUSCRIBIR CONTRATOS DE APRENDIZAJE Y PASANTIAS ASI COMO SUS MODIFICACIONES
Y ADICIONES. l
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C. SUSCRIBIR ACUERDOS CON LOS EMPLEADOS DE LA SOCIEDAD.
D. COMPARECER DIRECTAMENTE U OTORGAR PODER PARA ATENDER RECLAMACIONES Y
PROCESOS DE ORDEN LABORAL BIEN SEA DE CARACTER ADMINISTRATIVO O JUDICIAL ANTE
LAS OFICINAS REGIONALES DE TRABAJO, MINISTERIO DE LA PROTECCION SOCIAL Y ANTE
CUALQUIER OTRA AUTORIDAD O ENTIDAD ANTE LA QUE SE INICIE Y TRAMITE
PROCEDIMIENTOS DE CARACTER LABORAL O RELACIONADOS CON TEMAS DE LA SEGURIDAD
SOCIAL.
E. FIRMAR TODOS LOS DOCUMENTOS Y ATENDER TODOS LOS TRAMITES ANTE LAS CAJAS DE
COMPENSACION FAMILIAR, EMPRESAS PRESTADORAS DE SERVICIOS DE SALUD (EPS),
FONDOS DE PENSIONES Y CESANTIAS, ADMINISTRADORA DE RIESGOS PROFESIONALES (
ARP), INSTITUTC DE LOS SEGUROS SOCIALES (ISS). ESTA FACULTAD TAMBIEN COMPRENDE
LA DESIGNACION DE APODERADOS.
F. ASISTIR EN NOMBRE DE LA SOCIEDAD A LAS AUDIENCIAS DE CONCILIACION,
DECLARACIONES DE PARTE Y RENDICION DE TESTIMONTQS DENTRO DE LOS PROCESOS DE LA
JURISDICCION LABORAL Y TRAMITES ADMINISTRATIVOS, CUANDO ELLO SEA REQUERIDO.
G. RESPONDER LAS DEMANDAS DE TUTELA DIRECTAMENTE O A TRAVES DE APODERADO
ESPECIAL.
H. SUSCRIBIR LOS CONTRATOS DE TODO TIPO CON ENTIDADES EDUCATIVAS DE TODO
ORDEN, SIN LIMITACION DE CUANTIA.
I. SUSCRIBIR LOS DOCUMENTOS Y ESCRITURAS DE DONACION QUE SEAN AUTORIZADAS POR
LA JUNTA DIRECTIVA, SIN LIMITACION ALGUNA.
J. SUSCRIBIR TODOS LOS CONTRATOS DE CONSTRUCCION, INSTALACION, SERVICIOS,
REPARACIONES Y ADECUACIONES QUE SE REALICEN Y PRESTEN EN LA PLANTA Y SEDE
ADMINISTRATIVA DE TECNOQUIMICAS S.A. LOCALIZADAS EN CALI, HASTA POR LA SUMA
EQUIVALENTE A TRESCIENTOS (300) SALARIOS MINIMOS LEGALES MENSUALES, DARLOS POR
TERMINADO POR CUALQUIER CAUSA, PRESENTAR RECLAMOS ANTE LAS COMPANIAS
ASEGURADOQORAS, EXIGIR EL PAGO DE MULTAS E INDEMNIZACIONES DE CUALQUIER TIPO QUE
ESTEN PACTADAS EN LOS RESPECTIVOS CONTRATOS Y EIL CUMPLIMIENTO DE ELLOS.
K. ANTE EL MINISTERIC DEL MEDIC AMBIENTE Y ORGANISMOS DE CONTROL AMBIENTAL DEL
ORDEN NACIONAL, DEPARTAMENTAL Y MUNICIPAL O DISTRITAL: FORMULAR SOLICITUDES,
SUSCRIBIR TODOS LOS DOCUMENTOS QUE SE REQUIERAN PRESENTAR, RENDIR
DECLARACIONES, NOTIFICARSE DIRECTAMENTE O POR MEDIQ DE APODERADC, EN TODOS LOS
TRAMITES QUE LA SOCIEDAD TECNOQUIMICAS S.A. REQUIERA ADELANTAR ANTE LA
ENTIDAD, ASf COMO DESIGNAR APODERADOS PARA INICIAR O RESPONDER PROCESOS DE
CARACTER JUDICIAL O GUBERNATIVO.
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L. SUSCRIBIR LOS CONTRATOS DE PRENDA SOPRE VEHICULOS DE PROPIEDAD DE TERCEROS
PARA RESPALDAR LOS PRESTAMOS QUE LA EMPRESA OTORGUE Y TODO LOS DOCUMENTOS QUE
SEAN REQUERIDOS PARA SU FORMALIZACION ‘ANTE LAS SECRETARIAS DE TRANSITO Y/O
MOVILIDAD DE ©LOS RESPECTIVOS MUNICIPIO%. ESTE PODER TAMBIEN COMPRENDE LA
CANCELACION DE LAS PRENDAS Y LA FIRMA DE TODOS LOS DOCUMENTOS QUE SEAN
REQUERIDOS PARA TAL FIN. :
M. FORMULAR PETICIONES RELACIONADAS ‘CON LAS FACULTADES OTORGADAS ANTE
CUALQUIER AUTORIDAD. 1
PARAGRAFO TI. EN LA ATENCION DE TODOS'! LOS ASUNTOS MENCIONADOS TENDRA LA
FACULTAD DE DESIGNAR APODERADOS PARA ﬂNICIAR, RESPONDER REQUERIMIENTOS O
DEMANDAS, O HACERSE PARTE EN PROCESOS | DE CARACTER JUDICIAL, GUBERNATIVO,
TRIBUNALES DE ARBITRAMENTO Y RECLAMOS ANTE LAS COMPANTAS ASEGURADORAS.
PARAGRAFO 1II. 1L0S APODERADOS EJERCERAN :SUS FUNCIONES DE MANERA INDIVIDUAL Y
SIN ORDEN DE PRELACION. 1
2. JORGE ENRIQUE ARIZA BERNAL, IDENTIFICADO CON LA CEDULA DE CIUDADANIA NO.
19.494.493 DE BOGOTA, PARA EL EJERCICIO DE LAS SIGUIENTES FACULTADES:
A, ANTE EL MINISTERIO DEL MEDIO AMBIENTE: FORMULAR SOLICITUDES, SUSCRIBIR
TODOS LOS DOCUMENTOS QUE SE REQUIERAN PRESENTAR, RENDIR DPECLARACIONES,
NOTIFICARSE DIRECTAMENTE O POR MEDIO DE{APODERADO, EN TODOS LOS TRAMITES QUE
LA SOCIEDAD TECNOQUiMICAS S.A. REQUIERA;ADELANTAR ANTE LA ENTIDAD, ast como
DESIGNAR APODERADOS PARA INICIAR O RESP%NDER PROCESOS DE CARACTER JUDICIAL O
GUBERNATIVO. |
B. ANTE LA SUPERINTENDENCIA DE VIGILANCIA: FORMULAR SOLICITUDES, SUSCRIRBIR
TODOS LOS DOCUMENTOS QUE SE REQUIERAN \PRESENTAR, OTORGAR PODERES, RENDIR
DECLARACIONES, ATENDER VISITAS, FIRMAR[ LAS ACTAS CORRESPONDIENTES Y
NOTIFICARSE DIRECTAMENTE O POR MEDIO DE APODERADO, EN TODOS LOS TRAMITES QUE
LA SOCIEDAD TECNOQUIMICAS S.A. REQUIERA
ADELANTAR ANTE LA ENTIDAD, ast COMO DEéIGNAR APODERADOS PARA INICIAR O
RESPONDER PROCESOS DE CARACTER JUDICIAL O GUBERNATIVO.
C. ANTE EL FONDO NACIONAL DE ESTUPEFACIENTES Y DIRECCION NACIONAL DE
ESTUPEFACIENTES FORMULAR SOLICITUDES, SUSCRIBIR TODOS LOS DOCUMENTOS QUE SE
REQUIERAN PRESENTAR, RENDIR DECLARACIONES) NOTIFICARSE DIRECTAMENTE O POR
MEDIO DE APODERADO, EN TODOS LOS TRAMITES QUE LA SOCIEDAD TECNOQUiMICAS S.A.
REQUIERA ADELANTAR ANTE LAS CITADAS ENTIDADES, SUSCRIBIR LAS ACTAS DE VISITA,
Y DESIGNAR APODERADOS PARA NOTIFICARSE DE ACTOS ADMINISTRATIVOS, INICIAR O
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RESPONDER PROCESOS DE CARACTER JUDICIAL O ADMINISTRATIVO DE CUALQUIER ORDEN.
D. EN TODO LO RELACIONADO CON LOS TRAMITES DE IMPORTACIONES Y EXPORTACIONES,
SEGUN SE INDICA:
I. OTORGAR PODERES Y SUSCRIBIR TODOS LOS DOCUMENTOS QUE SE PRESENTEN Y
TRAMITEN ANTE LAS ADMINISTRACIONES DE ADUANAS DE LA DIRECCION DE IMPUESTOS Y
ADUANAS -~ DIAN - AST COMO RENDIR DECLARACIONES, ATENDER VISITAS E INSPECCIONES
Y FIRMAS LAS CORRESPONDIENTES ACTAS ATENDER DIRECTAMENTE, CUANDO ELLO SEA
REQUERIDO Y EN GENERAL OBRAR COMO APODERADO ESPECIAL ANTE LAS AUTORIDADES
ADUANERAS EN TODAS LAS OPERACIONES RELACIONADAS CON EL COMERCIO EXTERIOR.
II.. OTORGAR PODERES Y SUSCRIBIR TODOS LOS DOCUMENTOS QUE ' SE PRESENTEN Y
TRAMITEN ANTE LAS  SOCIEDADES  PORTUARIAS DE BUENAVENTURA, CARTAGENA Y
BARRANQUILLA, ASI{ COMO RESPONDER Y ATENDER 1LOS TRAMITES DIRECTAMENTE O A
TRAVES DE APODERADOS. '
III- OTORGAR PODERES ESPECIALES Y GENERALES, OTORGAR GARANTIAS Y SUSCRIBIR
TODOS 1LOS DOCUMENTOS QUE SE PRESENTEN Y TRAMITEN ANTE LAS NAVIERAS Y EMPRESAS
ADMINISTRADORAS DE CONTENEDORES PARA EL MANEJO Y RETIRO DE ELLOS.
IV. OTORGAR PODERES ESPECIALES Y GENERALES A LAS SOCIEDADES DE INTERMEDIACION
ADUANERA - SIA- Y SUSCRIBIR TODOS LOS DOCUMENTOS QUE SE PRESENTEN Y TRAMITEN
DE ACUERDA CON LA NORMATIVIDAD LEGAL SOBRE LA MATERIA.
V. SUSCRIBIR LAS CARTAS DE ANTINARCOTICOS QUE SE PRESENTAN ANTE LA POLICIA
AEROPORTUARIA BIEN DIRECTAMENTE O AUTORIZANDO A LOS JEFES DE BODEGA DE YUMBO Y
JAMUNDI PARA ESE TRAMITE DOCUMENTOS DENTRO DE LOS TRAMITES DE EXPORTACIONES O
REEMBARQUES DE  MERCANCIAS, Y EN GENERAL ATENDER TODAS LAS DILIGENCIAS
DIRECTAMENTE U OTORGAR PODER AUN TERCERO.
D. SUSCRIBIR CONTRATOS DE CONSTRUCCION Y DE OBRA QUE SE REALICEN Y PRESTEN EN
LAS PLANTAS DE TECNOQUIMICAS S.A. LOCALIZADAS EN JAMUNDI, YUMBO Y VILLA RICA
(DEPARTAMENTC DEL CAUCA EN EL CONJUNTO INDUSTRIAL PARQUESUR) HASTA POR LA SUMA
EQUIVALENTE A TRESCIENTOS (300) SALARIOS MINIMOS LEGALES MENSUALES.
E. SUSCRIBIR CONTRATOS, SIN LIMITACION DE CUANTIA QUE TENGA QUE VER CON LA
ADQUISICION DE EQUIPO Y MAQUINARIA, REPARACION, ADECUACION, INSTALACION,
SERVICIOS TECNICOS Y DE ASESORIA.
E. SUSCRIBIR CONTRATOS DE FABRICACION CON TERCEROS BIEN SEA QUE TECNOQUIMICAS
OBRE COMO FABRICANTE O COMO PROPIETARIO.
PARAGRAFO. EN LA ATENCION DE TODOS LOS ASUNTOS MENCIONADOS TENDRA LA FACULTAD
DE DESIGNAR APODERADOS PARA INICIAR, RESPONDER REQUERIMIENTOS O DEMANDAS, O
*** CONTINUA ***
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HACERSE PARTE EN PROCESOS DE CARACTER UUDICIAL O ADMINISTRATIVQ DE CUALQUIER
ORDEN.
3. MARIA TERESA CANON DE GUZMAN, IDENTIFICADA CON LA CEDULA DE CIUDADANIA NO.
31.238.104 DE CALI, CARLOS ARTURO PEN§ NIETO IDENTIFICADO CON LA CEDULA DE
CIUDADANIA NO. 19.483.439 DE BOGOTA Y ANGELA MARIA CORREA CARDONA IDENTIFICADA
CON LA CEDULA DE CTUDADANTA NO. 66.835.535 DE CALI, LA PRIMERA COMO PRINCIPAL,
EL SEGUNDO COMO PRIMER SUPLENTE Y LA TERCERA COMO SEGUNDA SUPLENTE, PARA QUE
REPRESENTEN A TECNOQUIMICAS S.A. EN; '
A. EN TODOS LOS ASUNTOS CAMBIARIOS, CON FACULTAD PARA FIRMAR DECLARACIONES DE
CAMBIOS SEA POR CREDITOS EN MONEDA EXTﬁANJERA, POR MOVIMIENTOS DE LA CUENTAS
CORRIENTES DE COMPENSACION, IMPORTACIONES DE BIENES Y  SERVICIOS,
TRANSFERENCIAS Y OTROS CONCEPTOS, REGISTRO DE PRESTAMOS EN MONEDA EXTRANJERA
OTORGADOS A LA EMPRESA EN SU CONDICION DE RESIDENTE Y TODOS AQUELLOS
DOCUMENTOS, DECLARACIONES O RESPUESTAS A REQUERIMIENTOS QUE DEBAN HACERSE ANTE
EL BANCO DE LA REPUBLICA U OTRAS ENTIDADES GUBERNAMENTALES RESPECTO DE
OPERACIONES EN EL MERCADO CAMBIARIO.!
LOS APODERADOS SUSCRIBIRAN TODOS LOS DOCUMENTOS Y REALIZAR TODOS LOS ACTOS QUE
OBLIGUEN A LA SOCIEDAD ANTE LAS AUTORIDADES CAMBIARIAS, PUDIENDO IGUALMENTE
NOTIFICARSE DE TODAS LAS ACTUACIONES, ACTOS ADMINISTRATIVOS, DILIGENCIAS O
GESTIONES RELACIONADAS O QUE SE DERIVEN DE DICHA ACTIVIDAD Y EN GENERAL, PARA
QUE ASUMAN LA PERSONERIA A NOMBRE DE TECNOQUIMICAS S.A., BIEN SEA DIRECTAMENTE
O A TRAVES DE APODERADO, SIEMPRE QUE LO ESTIMEN CONVENIENTE, DE MANERA QUE EN
NINGUN CASO QUEDE SIN LA DEBIDA REPRE%ENTACION EN LA SALVAGUARDIA DE SUS
DERECHOS Y CUMPLIMIENTO DE OBLIGACIONES DE CARACTER CAMBIARIO Y EN LOS ASUNTOS
CONCERNIENTES PARA LAS MATERIAS DE QﬁE TRATA ESTE PODER.
B. EN RELACION CON SECTOR FINANCIERO: '
I.SUSCRIBIR 1LOS CONTRATOS DE CREDITO Y  LEASING CON LOS BANCOS, ENTIDADES
FINANCIERAS, COMPANIAS DE FINANCIAMIENTO ~COMERCIAL, DE ACUERDO CON LOS CUPOS
FIJADOS POR LA JUNTA DIRECTIVA, Ast COMO  1.OS PAGARES,. LOS CONTRATOS DE
GARANTIA PRENDARIA E HIPOTECARIA, LA CONFIRMACION DE FORWARDS Y TODOS LOS
DEMAS DOCUMENTOS QUE SEAN REQUERIDOS PARA LA CULMINACION Y FORMALIZACION DE
ESTOS TRAMITES.
ESTAS FACULTADES IGUALMENTE APLICAN PARA TODOS LOS CREDITOS QUE OTORGUE EL
BANCO DE COMERCIO EXTERIOR DE COLOMBIA - BANCOLDEX.
IT. SUSCRIBIR LOS FORMATOS Y CONTRATOS |DE APERTURAS DE CUENTAS CORRIENTES,
*** CONTINUA **px
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AHORROS, SERVICIOS DE BANCA VIRTUAL, LOS FORMATOS DE PROVEEDORES PARA PAGOS
POR TRANSFERENCIA ELECTRONICA Y ©1OS FORMULADOS UNICOS DE CONOCIMIENTO DE
PERSONA JURIDICA QUE EXIGE EL SECTOR FINANCIERO.

IIT. SUSCRIBIR LAS LETRAS DE COBRANZA Y LAS CARTAS DE CREDITO.

C. SOLICITAR TIDIS Y FIRMAR TODOS LOS DOCUMENTOS RELACIONADOS CON ESTE
TRAMITE.

D. EN RELACION CON LA COMPANIAS ASEGURADORAS: .

I. SUSCRIBIR DOCUMENTOS DE RECLAMACION Y OTORGAR PODERES PARA QUE COMPAREZCAN
A LAS AUDIENCIAS DE RECLAMACIONES, ASI COMO LOS DOCUMENTOS DE TRANSACCION.
ESTAS FACULTADES SE OTORGAN SIN LIMITACION DE CUANTIA.

IT1. SUSCRIBIR LAS CARTAS DE NO RECLAMACION A LAS COMPANIAS ASEGURADORAS POR
OCURRENCIA DE SINIESTROS Y LAS RESPECTIVAS CONSTANCIAS.

IIT. SUSCRIBIR LOS DOCUMENTOS REQUERIDOS POR EL SISTEMA DE INFORMACION PARA LA
PREVENCION DE LAVADO DE ACTIVOS (SIPLA).

E. FORMULAR PETICIONES RELACIONADAS CON LAS FACULTADES OTORGADAS.
PARAGRAFO 1. EN LA ATENCION DE TODOS LOS ASUNTOS MENCIONADOS TENDRA LA
FACULTAD DE DESIGNAR APODERADOS PARA INICIAR, RESPONDER REQUERIMIENTOS O
DEMANDAS, O HACERSE PARTE EN PROCESOS DE CARACTER JUDICIAL O GUBERNATIVO.
PARAGRAFO II. 1L0S APODERADOS EJERCERAN SUS FUNCIONES DE MANERA INDIVIDUAL Y
SIN ORDEN DE PRELACION.

4. ADRIANA JIMENEZ MERA, IDENTIFICADA CON LA C.C. 31.174.077 DE PALMIRA, PARA
EL DESARROLLO DE LAS SIGUIENTES FUNCIONES:

A. OTORGAR PODER Y CONSTITUIR MANDATARIOS PARA INICIAR LAS ACCIONES CIVILES,
COMERCIALES Y PENALES TENDIENTES A LA RECUPERACION DE 1A CARTERA, SIN
LIMITACION DE CUANTiA, CON EXPRESAS FACULTADES PARA ASISTIR EN NOMBRE DE LA
SOCIEDAD A LAS AUDIENCIAS DE CONCILIACI@N, CON AUTORIZACION PARA TRANSIGIR,
DESISTIR, CONCILIAR O COMPROMETER A LA SOCIEDAD EN TODOS LOS PROCESQOS,
GESTIONES JUDICIALES, ADMINISTRATIVAS O RECLAMACIONES EXTRA PROCESO EN QUE
INTERVENGA EN ASUNTOS RELACIONADOS CON LAS DEUDAS A FAVOR DE TECNOQUTMICAS S.
A.

B. SUSCRIBIR LOS CONTRATOS DE ARRENDAMIENTO DE INMUEBLES, SU MODIFICACION Y O
TERMINACION, INVENTARIOS Y ANEXOS PERTINENTES, BIEN SEA QUE LA SOCIEDAD OBRE
COMO ARRENDADOR O ARRENDATARIO, SIN LIMITACION DE CUANTIA. ESTA FUNCION LA
PODRA EJERCER DIRECTAMENTE O MEDIANTE LA DESIGNACION DE APODERADOS.
C. SUSCRIBIR LOS FORMATOS DE AUTORIZACION DE CREACION DE CLIENTES Y
*x% CONTINUA ***
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PROVEEDORES DE LA EMPRESA.

D. EN RELACION CON LOS VEHICULOS DE KTODO TIPO QUE FIGUREN A NOMBRE DE

TECNOQUIMICAS, TIENE LA FACULTAD DE SU$CRIBIR LOS FORMULARIOS QFICIALES PARA

TODO TIPO DE TRAMITE, ENTRE ELLOS EL TRASPASO, QUE SE REQUIERA REALIZAR, ANTE

LAS SECRETARIAS DE TRANSITO Y ANTE LAS AUTORIDADES DE TRANSITO Y TRANSPORTE DE

CUALQUIER ORDEN, ASI COMO FIRMAR TODO TIPO DE CONTRATOS RELACIONADOS CON LOS

VEHICULOS.

PARAGRAFO. EN LA ATENCION DE TODOS LOS ASUNTOS MENCIONADOS TENDRA LA FACULTAD

DE DESIGNAR APODERADOS PARA INICIAR, RESPONDER REQUERIMIENTOS O DEMANDAS, O

HACERSE PARTE EN PROCESOS DE CARACTER JUDICIAL O ADMINISTRATIVC DE CUALQUIER

ORDEN. ‘

ESTOS PODERES ESTARAN VIGENTES HASTA TANTO SEAN REVOCADOS O MODIFICADOS

EXPRESAMENTE POR E DOCUMENTO PRIVADO.

CERTIFICA:

QUE POR DOCUMENTO PRIVADC DEL 10 DE qULIO DE 2008 DE CALI ,INSCRITA EN LA

CAMARA DE COMERCIO EL 29 DE JULIO DE 2008 BAJO EL NRO. 141 DEL LIBRO V , SE

CONCEDE PODER ESPECIAL, AMPLIO Y SUFICIQNTE A LOS SIGUIENTES FUNCIONARIOS DE

LA EMPRESA: 1

- GERMAN ALBERTO SUAREZ HINCAPIE, c.cCl 16.722.521 DE CALI, SUBGERENTE

FINANCIERO Y ADMINISTRATIVO DE LA REGIONAL! CENTRO PACIFICO DE LA SOCIEDAD, CON

SEDE EN CALI. \

- MARIA VICTORIA VARGAS PORRAS, c.C. 59.638.185 DE BOGOQTA, SUBGERENTE

FINANCIERO Y ADMINISTRATIVO DE LA REGIO&AL CUNDINAMARCA DE LA SOCIEDAD, CON

SEDE EN BOGOTA D.C. |

- ESPERANZA GRANADOS JAIMES, C.C. 63.392.159 DE MALAGA (SANTANDER), SUBGERENTE

ADMINISTRATIVO DE LA REGIONAL CUNDINAMARCA DE LA SOCIEDAD, CON SEDE EN BOGOTA

D.C. |

- DIEGO FERNANDO MUNOZ QUINTERO, C.C. , 94.282.452 DE CALT, SUBGERENTE

FINANCIERO Y ADMINISTRATIVO DE LA REGIONAL ANTIOQUIA DE LA SOCIEDAD, CON SEDE

EN MEDELLIN. |

- CARLOS ORLANDO MUTIS PICON, Cc.C. 91.200.418 DE BUCARAMANGA, SUBGERENTE

FINANCIERO Y ADMINISTRATIVO DE LA REGIONAL ORIENTE DE LA SOCIEDAD, CON SEDE EN

BUCARAMANGA . :

- DANIEL AMEZQUITA LIZARAZO, c.C. 8.681.562 DE BARRANQUILLA, SUBGERENTE

FINANCIEROC Y ADMINISTRATIVO DE LA REGIONAL‘ATLANTICO DE LA SOCIEDAD, CON SEDE
*x% CONTINUA ***
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EN BARRANQUILLA.
LOS MENCIONADOS FUNCIONARIOS EJERCERAN, EN SUS RESPECTIVAS REGIONALES, LAS
SIGUIENTES FACULTADES:
1.PARA QUE EN NOMBRE DE TECNOQUIMICAS S.A., Y EN ASUNTOS QUE TENGA QUE VER CON
SUS RESPECTIVOS DISTRITOS DE VENTAS SE NOTIFIQUEN Y PROMUEVAN ACCIONES EN
NOMBRE DE ESTA ANTE ENTIDADES PUBLICAS, FUNCIONARIOS O EMPLEADOS NACIONALES,
DEPARTAMENTALES, DISTRITALES Y MUNICIPALES DEL ORDEN JUDICIAL, ADMINISTRATIVO
POLICIVO, PENAL O DE FISCALIA, YA SEA EN PROCESOS, ACTUACIONES, SIMPLES ACTOS
O DILIGENCIAS Y GESTIONES, CON FACULTADES DE DESISTIMIENTO, ALLANAMIENTO Y
CONCILIACION, EN LOS QUE EL ESTABLECIMIENTO ESTE VINCULADO COMO DEMANDANTE,
DEMANDADO O TERCERO INTERVINIENTE.
PARAGRAFO: LA FACULTAD DE CONCILIACION, DESISTIMIENTO Y ALLANAMIENTO SE LIMITA
HASTA LA SUMA EQUIVALENTE A CINCUENTA (50) SALARIOS MINIMOS LEGALES
MENSUALES. :
2.PARA QUE OTORGUEN PODERES Y CONSTITUYAN MANDATARIOS PARA INICIAR LAS
ACCIONES CIVILES, COMERCIALES Y PENALES TENDIENTES A LA RECUPERACION DE LA
CARTERA, SIN LIMITACION DE CUANTIA, CON EXPRESAS FACULTADES PARA ASISTIR EN
NOMBRE DE LA SOCIEDAD A LAS AUDIENCIAS DE CONCILIACION E INTERROGATORIOS DE
PARTE, CON AUTORIZACION PARA TRANSIGIR, DESISTIR, CONCILIAR O COMPROMETER A LA
SOCIEDAD EN TODOS LOS PROCESOS, GESTIONES JUDICIALES, ADMINISTRATIVOS O
RECLAMACIONES EXTRA PROCESO EN QUE INTERVENGA EN ASUNTOS RELACIONADOS CON EL
ESTABLECIMIENTO DE COMERCIO, CON LAS LIMITACIONES PREVISTAS EN EL PARAGRAFO
DEL NUMERAL ANTERIOR.
3.PARA QUE OTORGUE PODERES Y CONSTITUYAN MANDATARIOS PARA HACERSE PARTE EN LOS
PROCESOS CONCORDATARIOS, DE LIQUIDACION OBLIGATORIA, O REESTRUCTURACION
ECONOMICA QUE SE TRAMITEN ANTE LA SUPERINTENDENCIA DE SOCIEDADES O ANTE OTRAS
SUPERINTENDENCIAS O ENTIDADES CUANDO SE TRATE DE OTRA CLASE DE DEUDORES,
TENDIENTES A LA RECUPERACION DE LA CARTERA, SIN LIMITACION DE CUANTIA, CON
EXPRESAS FACULTADES PARA ASTISTIR EN NOMBRE DE LA SOCIEDAD A LOS
INTERROGATORIOS DE PARTE, A LAS DIVERSAS AUDIENCIAS, ENTRE ELLAS LAS DE
CONCILIACION, CON AUTORIZACION PARA TRANSIGIR, DESISTIR, CONCILIAR O
" COMPROMETER A LA SOCIEDAD EN TODOS LOS PROCESOS, GESTIONES, JUDICIALES,
ADMINISTRATIVAS O RECLAMACIONES EXTRA PROCESO EN QUE INTERVENGA EN ASUNTOS DEL
ESTABLECIMIENTO CON LAS LIMITACIONES PREVISTAS EN EL PARAGRAFO DEL NUMERAL
PRIMERO.
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4 ,PARA SUSCRIBIR LOS CONTRATOS DE TRABAJQ Y DARLOS POR TERMINADO DEL PERSONAL
VINCULADO 0 QUE SE VINCULE AL ESTABLECIMIENTO DE COMERCIO Y EXPEDIR
CERTIFICACIONES LABORALES. ;
5.PARA CONSTITUIR APODERADO O APODERADOS EN DESARROLLO DE LA REPRESENTACION
LABORAL, SI ASI 1O CONSIDERA NECESARIOh TENIENDO SUMA DILIGENCIA PARA QUE
TECNOQUIMICAS S.A., EN NINGUN CASO, QUEDE SIN LA DEBIDA REPRESENTACION EN LA
SALVAGUARDIA DE SUS DERECHOS Y OBLIGACIONES LABORALES Y A ASISTIR EN NOMRBRRE DE
LA SOCIEDAD A LAS DILIGENCIAS DE INTERROGATORIOS DE PARTE.
6.SUSCRIBIR LOS CONTRATOS DE PRENDA SOBR? VEHICULOS DE PROPIEDAD DE TERCERQOS
PARA RESPALDAR LOS PRESTAMOS QUE LA EMPRESA OTORGUE Y TODO LOS DOCUMENTOS QUE
SEAN REQUERIDOS PARA SU FORMALIZACION ANTE LAS SECRETARIAS DE TRANSITO Y/O
MOVILIDAD DE LOS RESPECTIVOS MUNICIPIOS! ESTE PODER TAMBIEN COMPRENDE LA
CANCELACION DE LAS PRENDAS Y LA FIRMA| DE TODOS LOS DOCUMENTOS QUE SEAN
REQUERIDOS PARA TAIL FIN. 1
7.PARA QUE EN DESARROLLO DE LAS ACTIVIDADES DEL ESTABLECIMIENTO DE COMERCIO
ADQUIERA Y ENAJENE TODA CLASE DE BIENES:MUEBLES CUYA FINALIDAD SEA NECESARIA
PARA EL MEJOR DESEMPENO DE LAS ACTIVIDADES DEL ESTABLECIMIENTO HASTA POR LA
SUMA QUE INDIQUE LOS MANUALES Y PROCEDIMIENTOS INTERNOS DE LA SOCIEDAD.
ESTOS PODERES ESTARAN VIGENTES HASTA TANTO SEAN REVOCADCS O MODIFICADOS
EXPRESAMENTE POR DOCUMENTO PRIVADO.

1

CERTIFICA:

QUE POR ESCRITURA NRO. 1853 DEL 07 DE MAYB DE 2009 NOTARIA TERCERA DE CALI ,
INSCRITA EN LA CAMARA DE COMERCIO EL 151DE MAYO DE 2009 BAJO EL NRO. 64 DEL
LIBRO V SE CONCEDIO PODER ESPECIAL AMPLIOQ Y SUFICIENTE A ANTONIO JAIRO RAMIREZ
ECHAVE, IDENTIFICADO CON LA CEDULA DE @IUDADANTA NO.16 741 040 DE CALI Y

PORTADOR DE LA TARJETA PROFESIONAL DE ABOGADO No.58 401 DEL C.S DE LA J. , Y/O
A BEATRIZ EUGENIA TORRES HURTADO, IDENTIFICADA. CON LA CEDULA DE CIUDADANIA NO
1.130.672.089 DE CALI Y PORTADORA DE LA TAéJETA PROFESIONAL DE ABOGADA No. 168
064 DEL C. S. DE LA J. PARA QUE, CONJUNTAMENTE O POR SEPARADO, REPRESENTEN A
LA SOCIEDAD EN TODOS LOS ASUNTOS QUE DEBAN TRAMITARSE ANTE: A) EL INSTITUTO
NACIONAL DE VIGILANCIA DE MEDICAMENTOS Y ALIMENTOS INVIMA, O LAS OFICINAS O
AUTORIDADES NACIONALES QUE CORRESPONDAN, }INCLUIDO, PERO SIN LIMITARSE A TODO
LO RELACIONADO CON EL TRAMITE DE OBTENCION, RENOVACION, MODIFICACION Y
CERTIFICACION DE REGISTROS SANITARIOS, RES@UESTAS DE AUTOS, CAMBIOS DE NOMBRE
Y MARCAS DE PRODUCTOS, REFORMULACIONES Y ADICIONES EN LA LINEA DE PRODUCTOS,
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CAMBIOS DE IMPORTADOR Y FABRICANTE, CESIONES DE REGISTROS SANITARIOS,
CERTIFICACIONES DE FORMULA Y EXCLUSIVIDAD, MODIFICACIONES EN LA MODALIDAD DEL
REGISTRO SANITARIO, RENUNCIAS A REGISTROS SANITARIOS, DESISTIMIENTOS DE
TRAMITES, CERTIFICACIONES SOBRE LA LINEA COMPLETA DE PRODUCTOS, LICENCIAS DE
FUNCIONAMIENTO DE LAS PLANTAS, CERTIFICADOS DE BUENAS PRACTICAS DE MANUFACTURA
(BPM) , CERTIFICADOS DE CAPACIDAD Y DE NORMAS TECNICAS DE FABRICACION,
CERTIFICACIONES DE EXCLUSION DE 1IVA, TRAMITES DE SOLICITUD DE AUTORIZACIO DE
PUBLICIDAD Y RECURSOS ANTE EL COMITE DE PUBLICIDAD Y LA COMISION REVISORA,
SUSCRIPCION DE ACTAS DE VISITA, AST COMO RESPONDER REQUERIMIENTOS POR QUEJAS O
INVESTIGACIONES QUE HAGA LA SUBDIRECCION DE VIGILANCIA Y CONTROL DEL INVIMA, O
CUALQUIERA DE SUS DEPENDENCIAS Y DE LAS DEMAS ENTIDADES; LOS APODERADOS QUEDAN
IGUALMENTE FACULTADOS PARA ELEVAR SOLICITUDES, PETICIONES, RECLAMACIONES,
FORMULAR ENMIENDAS, PRESENTAR RECURSOS; OPOSICIONES, SOLICITUDES DE

CORRECCION, SOLICITUD DE .CONCEPTOS, PRESENTAR DENUNCIAS, ABONAR TODOS LOS
IMPUESTOS Y CUOTAS, Y EFECTUAR TODOS LOS PAGOS DETERMINADOS POR LA LEY,
RECIBIR TODOS LOS DOCUMENTOS Y VALORES, LLENAR CUALQUIER OTRO REQUISITO, TOMAR
TODAS LAS MEDIDAS QUE CREYEREN CONDUCENTES AL RESGUARDO DE LOS DERECHOS E
INTERESES DE ESTA COMPANIA, RECIBIR, NOTIFICARSE Y NOMBRAR APODERADOS
JUDICIALES Y EXTRAJUDICIALES Y EN GENERAL PARA ADELANTAR CUALQUIER TRAMITE QUE
SE  REQUIERA ANTE EL INSTITUTO Y SUS. DEPENDENCIAS, O ANTE LA OFICINA O
AUTORIDAD QUE CORRESPONDA. B) LA DIRECCION NACIONAL DE FESTUPEFACIENTES,
INCLUIDO PERO SIN LIMITARSE A LA SOLICITUD DE AUTORIZACION DE CUPOS DE
SUSTANCIAS CONTROLADAS, SOLICITUDES DE CORRECCION DE RESOLUCIONES,
DESISTIMIENTOS DE TRAMITES Y SOLICITUDES, ACLARACIONES, RESPUESTAS A
REQUERIMIENTOS SOLICITUD DE CONCEPTOS Y EN GENERAL CUALQUIER TRAMITE QUE SEA
NECESARIO ADELANTAR ANTE ESTA ENTIDAD O LA QUE HAGA SUS VECES. C) FONDO
NACIONAL DE ESTUPEFACIENTES, INCLUIDO PERO SIN LIMITARSE A LOS TRAMITES
NECESARIOS PARA LA APROBACION DE COMPRA DE MEDICAMENTOS Y MATERIAS PRIMAS DE
CONTROL ESPECIAL, ELEVAR SOLICITUDES DE CORRECCION DE RESOLUCIONES,
DESISTIMIENTOS, ACLARACIONES, RESPUESTAS A REQUERIMIENTOS, SOLICITUD DE
CONCEPTCS Y EN GENERAL CUALQUIER TRAMITE QUE SEA NECESARIO ADELANTAR ANTE ESTA
ENTIDAD O LA QUE HAGA SUS VECES. D) EMPRESA TERRITORIAL PARA LA SALUD.-ETESA,
INCLUIDO PERO SIN LIMITARSE A LA SOLICITUD DEFNO OBJECION PARA LA REALIZACION
DE ACTIVIDADES PROMOCIONALES CONSISTENTES EN JUEGOS DE SUERTE Y AZAR QUE
REALICE LA CoMPANTA CON EL FIN DE IMPULSAR SUS VENTAS, RESPONDER
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REQUERIMIENTOS, HACER ACLARACIONES, PRE$ENTAR RECURSQOS, SOLICITAR CONCEPTOS Y
EN GENERAL CUALQUIER TRAMITE Y SOLICITUD QUE SEA NECESARIO ADELANTAR ANTE ESTA
ENTIDAD O LA QUE HAGA SUS VECES, E)‘ INSTITUTO COLOMBIANO AGROPECUARIO Y
MINISTERIO DE MEDIO AMBIENTE, INCLUIDO PERO SIN LIMITARSE A LA SOLICITUD DE -
LICENCIAS, AUTORIZACIONES PARA IMPORTAR OBTENCION DE REGISTROS, SOLICITUD DE
..... CONTESTAR REQUERIMIENTOS, SUMINIS%RAR INFORMACION REQUERIDA, SOLICITAR
CONCEPTOS Y EN GENERAL CUALQUIER TRAMITE Y SOLICITUD QUE SEA NECESARIO
ADELANTAR ANTE ESTA ENTIDAD O LA QUE‘ HAGA SUS VECES F) MINISTERIO DE
PROTECCION SOCIAL, SECRETARIAS DE SALUD E INSTITUTO NACIONAL DE SALUD,
INCLUIDC PERO SIN LIMITARSE A LA PRESENTACION DE CUALQUIER SOLICITUD DE
APERTURA DE INVESTIGACION, SOLICITUD CONCEPTO, RESPONDER REQUERIMIENTOS POR
QUEJAS O INVESTIGACIONES Y DEMAS SOLICITUDES Y TRAMITES QUE DEBAN ADELANTARSE
ANTE ESTAS ENTIDADES O LAS QUE HAGAN SUS VECES. G) CUALQUIER ENTIDAD DEL ORDEN
NACIONAL, LOCAL O MUNICIEAL, QUE HAGA REQUERIMIENTOS O SOLICITE ACLARACIONES A
LA COMPANIA EN EL CURSO DE CUALQUIER TIPC DE TRAMITE ADMINISTRATIVO, PARA 1O
CUAL LOS APODERADOS QUEDAN DEBIDAMENTE %ACULTADOS PARA CONTESTAR Y ACLARAR Y
SOLICITAR TODO CUANTO SEA DEBIDO PARA EFECTOS DE TODO LO ANTERIOR, FACULTO A
LOS APODERADOS AQUf NOMBRADQOS, PARA DAR ANTE DICHAS AUTORIDADES TODOS LOS
PASOS NECEDARIOS, PRESENTAR SOLICITUDE, tHACER DECLARACIONES, PAGAR DERECHOS,
PROBAR EXPLOTACIONES, SOLICITAR TESTIMONIOS, RECIBIR DOCUMENTOS, FORMULAR
TODOS LOS RECURSOS QUE SEAN PROCEDENTES, ;PETICIONES, RECLAMOS CON ATRIBUCIONES
PARA DESISTIR Y CONCILIAR, OTORGAR PODERES, SUSTITUIRLOS. ASsT MISMO, LOS
APODERADOS ESTAN AUTORIZADOS PARA HACERT CUANTO FUERE NECESARIO ANTE LAS
AUTORIDADES ADMINISTRATIVAS PARA LOS FINES ARRIBA INDICADOS CON TODAS LAS
DEMAS FACULTADES GENERALES Y ESPECIALES QUE FUEREN NECESARIAS, PUDIENDO
ATENDER ASI MISMO LAS NOTIFICACIONES QUQ DIRECTA O INDIRECTAMENTE SE GENEREN
DE ©LOS ACTOS, ACTUACIONES, DILIGENCIAS 'O GESTIONES QUE TENGAN RELACION DE
CAUSALIDAD POR LOS SUSODICHOS TRAMITES. LA ACEPTACION DE LA GESTION POR PARTE
DE ANTONIO JAIRO RAMIREZ ECHAVE Y BEATRIZ EUGENIA TORRES HURTADO SE ENTENDERA
PRESTADA CON EL DOCUMENTO EN QUE SOLICITEN CADA TRAMITE ANTE LA ENTIDAD
RESPECTIVA. ESTE MANDATO SE OTORGA POR TERMINO - INDEFINIDO.
CERTIFICA:
QUE POR ESCRITURA NRO. 2687 DEL 26 DE JUNIb DE 2009 NOTARIA TERCERA DE CALI ,
INSCRITA EN LA CAMARA DE COMERCIO EL 06 DE JULIO DE 2009 BAJO EL NRO. 103 DEL
LIBRO V SE OTORGO PODER GENERAL, AMPLIO Y SUFICIENTE PARA ATENDER LOS ASUNTOS
*x% CONTINUA **%
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DESCRITOS A LAS SIGUIENTES

PERSONAS:

PRIMERO: A ANTONIO JAIRO ECHAVE, IDENTIFICADO CON LA CEDULA DE CIUDADANIA NO
16.741.040 DE CALI Y PORTADOR DE LA TARJETA PROFESIONAL DE ABOGADO NO. 58.401
DEL C.S DE LA J., Y/O A ANA MARIA ALVAREZ ROBLEDO., CON C.C. 31.170.896 DE

CALI, PARA QUE DE MANERA CONJUNTA O SEPARADA EJERZAN LAS SIGUIENTES FACULTADE
EN NOMBRE DE TECNOQUIMICAS S.A.:
1. REPRESENTAR A LA SOCIEDAD, SIN LIMITACION ALGUNA EN TODAS LAS LICIACIONES
PUBLICAS, PRIVADAS O DE CUALQUIER OTRA MODALIDAD DE CONTRATION EN QUE ESTE
INTERESADA  PARTICIPAR TECNOQUIMICAS S.A. E®STA FACULTAD COMPRENDE LA DE
PRESENTAR PROPUESTAS, ACEPTAR ADJUDICACIONES, FIRMAR TODOS LOS ANEXOS QUE SEAN
REQUERIDOS DENTRO DEL RESPECTIVO PROCESO LICITATORIO (TALES COMO CARTA DE
PRESENTACION, FORMATOS DE KARDEX, PROPUESTAS ECONOMICAS, FORMATOS TECNICOS,
ETC ) Y DEMAS DOCUMENTOS QUE REQUIERAN LA FIRMA DEL REPRESENTANTE LEGAL.
2. FORMULAR Y SUSCRIBIR LAS OBSERVACIONES QUE SE HAGAN A LOS PLIEGOS DE LAS
LICITACIONES Y PARTICIPAR EN TODOS LOS TRAMITES QUE ANTECEDAN A LA APERTURA DE
LAS LICITACICNES, ASI COMCO LA DE INTERPONER TODOS LOS RECURSOS QUE SEAN
PROCEDENTES EN LA VIA GUBERNATIVA E INICIAR LAS ACCIONES QUE SEAN PROCEDENTES
ANTE LA JURISDICCION CONTENCIOSA ADMINISTRATIVA CON FACULTADES PARA DESIGNAR
APODERADOS PARA LA ATENCION DE ELLOS.
3. CONTRATAR Y FIRMAR TODAS 1AS POLIZAS QUE SE REQUIERAN PARA CONCURRIR A LAS
LICITACIONES Y PARA FIRMAR Y FORMALIZAR LOS CONTRATOS QUE SEAN ADJUDICADOS A
LA SOCIEDAD.
4. SUSCRIBIR LAS MODIFICACIONES, CORRECCIONES Y ACLARACIONES DE LOS CONTRATOS
ASf COMO LAS ACTAS DFE LIQUIDACION DE ELLOS.
5. INSCRIBIR A LA SOCIEDAD Y RENOVAR SU REGISTRO UNICO DE PROPONENTES -RUP- O
DE LA FIGURA QUE LA SUSTITUYA O MODIFIQUE.
LOS APODERADOS EJERCERAN ESTAS ATRIBUCIONES DE MANERA INDEPENDIENTE SIN QUE SE
REQUIERA LA FIRMA CONJUNTA PARA LA ATENCION DE LOS ASUNTOS ENCOMENDADOS.
SEGUNDO: A ANTONIO JAIRO RAMIREZ ECHAVE, IDENTIFICADO CON LA CEDULA DE
CIUDADANIA NO. 16.741.040 DE CALI Y PORTADOR DE LA TARJETA PROFESIONAL DE
ABOGADO NO. 58.401 DEL C.S DE LA J., Y/O RODRIGO VELASQUEZ LOPEZ, CON CEDULA
NO. 16.589.361 DE CALI Y PORTADOR DE LA TARJETA PROFESIONAL DE ABOGADO NO.
27037 DEL CONSEJO SUPERIOR DE LA JUDICATURA, PARA QUE DE MANERA CONJUNTA O
SEPARADA EJERZAN LAS SIGUIENTES FACULTADES EN NOMBRE DE TECNOQUIMICAS SA.:
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1. NOTIFICARSE, CONTESTAR DEMANDAS O éEQUERIMIENTOS, CONCILIAR, DESISTIR,
ALLANARSE EN CUALQUIER PROCESO JUDICIAQ, ADMINISTRATIVO O GUBERNATIVO, SIN
IMPORTAR LA CUANTIA NI LA NATURALEZA \DE LA ACCION, QUE SE LE FORMULE A
TECNOQUIMICAS, BIEN SEA POR PERSONA NATURAL, JURIDICA, EMPRESA INDUSTRIAL Y
COMERCIAL DEL ESTADO, ESTABLECIMIENTOS PpBLICOS Y/O ENTIDADES GUBERNATIVAS DE
CUALQUIER ORDEN, EN LA QUE LA EMPRESAETENGA INTERES COMO ACTOR, DEMANDADO,
TERCERO INTERVINIENTE O LLAMADO EN GAPANTTA Y/O EN CUALQUIER MODALIDAD
PROCESAL EN QUE SEA VINCULADA. {
2. ASISTIR A LAS AUDIENCIAS DE CONCILIACIQN EN LA QUE SEA CONVOCADA LA EMPRESA
COMO PARTE DEMANDANTE O DEMANDADA, CON; PLENAS FACULTADES PARA CONCILIAR,
DESISTIR, ALLANARSE Y COMPROMETER. .
3. REPRESNTAR A LA SOCIEDAD PARA ATENDER LAS DILIGENCIAS DE DECLARACION DE
PARTE EN CUALQUIER PROCESO JUDICIAL O, TRAMITE GUBERNATIVO AL QUE SEAN
CONVOCADO EL REPRESENTANTE LEGAL DE LA SOCIEDAD.
4., INICIAR TODA CLASE DE PROCESOS Y TRAMﬁTES ANTE LA AUTORIDADES JUDICIALES O
GUBERNATIVAS EN LA QUE LA SOCIEDAD TENGA INTERES.
PARAGRAFO: PARA EL EJERCICIO DE LAS'FACULTQDES PREVISTAS EN LOS NUMERALES 1 Y
4 PODRAN OTORGAR PODER A TERCEROS PARA LA ATENCION DE LOS ASUNTOS
MENCIONADOS . '
TERCERO. LA ACEPTACION DE LA GESTION PCR PARTE DE ANTONIO JAIRO RAMIREZ
ECHAVE, ANA MARIA ALVAREZ Y RODRIGO VELASQUEZ LOPEZ SE ENTENDERA PRESTADA CON
EL EJERCICIO DE LAS FACULTADES‘ CONFERIDAS Y/O LA SUSCRIPCION DE LOS
DOCUMENTOS . ,
ESTE MANDATO SE OTORGA POR TERMINO INDEFINIDO.
COMPARECEN ANTONIO JAIRO RAMIREZ ECHAVE ICON DOMICILIO Y RESIDENCIA EN LA
CIUDAD DE CALI, JIDENTIFICADO CON LA C.C. NO. 16.741.040 DE CALI, ANA MARIA
ALVAREZ ROBLEDO CON C.C. 31.170.896 DE CAII Y RODRIGO VELASQUEZ LOPEZ, CON C.
C. 16.589.361 DE CALI, Y MANIFIESTAN QUE ACEPTAN EL PODER GENERAL QUE SE LES
CONFIERE POR | ESTE INSTRUMENTO.
CERTIFICA:

CAPITAL AUTORIZADO: $27,200,000,000 1
NUMERO DE ACCIONES: 54,400,000 !
VALOR NOMINAL: $500
CAPITAL SUSCRITO: $21,792,754,000
NUMERO DE ACCIONES: 43,585,508
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VALOR NOMINAL: $500
CAPITAL PAGADO: $21,792,754,000
NUMERO DE ACCIONES: 43,585,508
VALOR NOMINAL: $500

CERTIFICA:
DOCUMENTO: DOCUMENTO PRIVADO DEL 12 DE MARZO DE 2009
INSCRIPCION: 18 DE MARZO DE 2009 BAJO EL NRO. 3193 DEL LIBRO IX
CONSTA LA SITUACION DE CONTROL
SOCIEDAD CONTROLANTE
DENOMINACION: INVERSIONES TQ S.A.
NIT. 900.220.408-1
DOMICILIO: CALI
NACIONALIDAD: COLOMBIANA
ACTIVIDAD: LAS ACTIVIDADES DE INVERSIONES TQ S.A. CORRESPONDEN A LA INVERSION
EN SOCIEDADRES "MERCANTILES DE CUALQUIER NATURALEZA O ESPECIE, BIEN SEA
NACIONALES O EXTRANJERAS QUE TENGAN COMO OBJETO SOCIAL LA FABRICACION,
ENVASADO, DISTRIBUCION Y COMERCIALIZACION EN GENERAL DE PRODUCTOS RIOLOGICOS Y
QUIMICOS; MEDICAMENTOS O PRODUCTOS FARMACEUTICOS, PERFUMERIA O EFECTOS DE
TOCADOR; PRODUCTOS VETERINARIOS, AGRICOLAS; ALIMENTOS NATURALES O PROCESADOS;
PRODUCTOS DE CONSUMO POPULAR Y SERVICIOS EN GENERAL.
SOCIEDAD CONTROLADA
DENOMINACION: TECNOQUIMICAS S.A.
NIT. 890.300.466-5
DOMICILIO: CALI
NACIONALIDAD: COLOMBIANA
ACTIVIDAD: LAS ACTIVIDADES DE TECNOQUIMICAS CORRESPONDEN A LA FABRICACION, EL
ENVASADO, LA IMPORTACION, LA EXPORTACION, LA VENTA Y DISTRIBUCION DE PRODUCTOS
BICLOGICOS Y QUIMICOS, MEDICAMENTOS O© PRODUCTOS FARMACEUTICOS, PERFUMERIA O
EFECTOS DE TOCADOR, PRODUCTOS VETERINARIOS Y PRODUCTO DE CONSUMO POPULAR DE
CUALQUIER NATURALEZA.
SUBORDINACION. INVERSIONES TQ S.A. TIENE SUSCRITAS Y PAGADAS ACCIONES EN
TECNOQUIMICAS S.A. EN PORCENTAJE EQUIVALENTE AL 94.90% DEL CAPITAL SUSCRITO Y
PAGADO DE DICHA SOCIEDAD, LO QUE CONFIGURA SITUACION DE SUBORDINACION EN LA
QUE LA PRIMERA ES LA MATRIZ Y LA SEGUNDA LA FILIAL.

CERTIFICA:

**%k CONTINUA ***
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DOCUMENTO: DOCUMENTO PRIVADO DEL 14 ' DE SEPTIEMBRE 2009
INSCRIPCION: 18 DE SEPTIEMBRE DE 2009 NRO.10818 DEL LIBRO IX
CONSTA EL GRUPO EMPRESARIAL: |
MATRIZ: TECNOQUIMICAS S.A.
NIT: 890300466-5
DOMICILIO: SANTIAGO DE CALI. ‘
NACIONALIDAD: COLOMBIANA w
ACTIVIDAD: DEDICADA A LAS SIGUIENTES ACTIVIDADES: LA FABRICACION, EL ENVASADO,
LA IMPORTACION, LA EXPORTACION, LA VtNTA Y DISTRIBUCION DE PRODUCTOS
BIOLOGICOS Y QUIMICOS, MEDICAMENTOS O P%ODUCTOS FARMACKEUTICOS, PERFUMERIA O
EFECTOS DE TOCADOR, PRODUCTOS VETERINARIQOS Y PRODUCTO DE CONSUMO POPULAR DE
CUALQUIER NATURALEZA.
SUBORDINADA: ADHESIVOS INTERNACIONALES S.A.-ADHINTER S.A.
NIT: 805003416-4
DOMICILIO: CALI VALLE DEL CAUCA
NACIONALIDAD: COLOMBIANA
ACTIVIDAD: LA CUAL DESARROLLA LAS SIGqIENTES ACTIVIDADES: PRODUCCION Y
COMERCIALIZACION EN EL MERCADO NACIONAL E INTERNACIONAL DE ADHESIVOS
MEDICINALES TALES COMO CURAS, VENDITAS, ESPARADRAPOS, PARCHES, VENDAS;
ADHESIVOS PARA USO EN OFICINA TALES COMO CiNTAS, PEGANTES, PAPELES ADHESIVOS;
Y CINTAS ADHESIVAS PARA USO INDUSTRIAL.
PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD ADHESIVOSlINTERNACIONALES S.A.-ADHINTER S.A.
Y EXISTE ENTRE ELLAS UNIDAD DE PROPOSITO.Y DIRECCION , SEGUN LO PREVISTO EN
LOS ARTICULOS 26,27, Y 28 DE LA LEY 222 DE 1995
SUBORDINADA: INDUGRAFICAS S A S
NIT: 890304375-1
DOMICILIO: CALI, VALLE DEL CAUCA.
NACIONALIDAD: COLOMBIANA |
ACTIVIDAD: LA CUAL DESARROLLA ACTIVIDADES | QUE CORRESPONDEN AL DESARROLLO DE
NEGOCIOS RELACIONADOS CON LAS ARTES GRAFICAS, LA DISTRIBUCION DE LAS MISMAS YA
SEA DE SUS PRODUCTOS PROPIOS O POR CONTRATO,‘TANTO EN EL MERCADO NACIONAL COMO
EN EL TNTERNACTONAL. |
PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD INDUGRAFICAS S A S Y EXISTE ENTRE ELLAS

*%* CONTINUA ***
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UNIDAD DE PROPOSITO Y DIRECCION B SEGUN LO PREVISTO EN LOS ARTICULOS 26,27, ¥
28 DE LA LEY 222 DE 1995
SUBORDINADA: TECNOFAR TQ SAS
NIT: 817003055
DOMICILIO: VILLA RICA, CAUCA
NACTIONALIDAD: COLOMBIANA _
ACTIVIDAD: LA CUAL DESARROLLA ACTIVIDADES QUE CORRESPONDEN A LA PRODUCCION Y
COMERCIALIZACION DE MEDICAMENTOS, FARMACEUTICOS, BIOLOGICOS, COSMETICOS Y
ARTICULOS DE TOCADOR, QUfMICOS, VETERINARIOS, AGRiCOLAS, PRODUCTOS DE ASEO
PARA EL HOGAR Y ENVASES PLASTICOS PARA TODO TIPO DE USO.
PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD TECNOFAR TQ S A S Y EXISTE ENTRE ELLAS
UNIDAD DE PROPOSITO Y DIRECCION , SEGUN LO PREVISTO EN LOS ARTICULOS 26,27, Y
28 DE LA LEY 222 DE 1995
SUBORDINADA: COLOMBIANA DE ADHESIVOS COLDESIVOS S.A.S
NIT: 890302608-3
DOMICILIO: CALI, VALLE DEL CAUCA
NACIONALIDAD: COLOMBIANA
ACTIVIDAD: LA CUAL DESARROLLA ACTIVIDADES CORRESPONDIENTES A LA FABRICACION,
IMPORTACION Y EXPORTACION DE PRODUCTOS ADHESIVOS, ABRASIVOS Y AISLANTES Y DE
CONSUMO POPULAR.
PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD COLOMBIANA DE ADHESIVOS COLDESIVOS S.A.S. Y
EXISTE ENTRE ELLAS UNIDAD DE PROPOSITO Y DIRECCION , SEGUN LO PREVISTO EN LOS
ARTICULOS 26,27, Y 28 DE LA LEY 222 DE 1995
SUBORDINADA: TECNOQUIMICAS DE ECUADOR S.A
DOMICILIO: DISTRITO METROPOLITANO DE QUITO, REPUBLICA DE ECUADOR
NACIONALIDAD: ECUATORIANA
ACTIVIDAD: LA CUAL DESARROLLA LAS ACTIVIDADES DE VENTA AL POR MAYOR DE
PRODUCTOS FARMACEUTICOS, VETERINARIOS Y AGRiCOLAS, DE SUSTANCIAS ADHESIVAS,
COSMETICAS Y DE HIGIENE Y DE PRODUCTOS QUIMICOS ORGANICOS E INORGANICOS.
PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD TECNOQUIMICAS DE ECUADOR S.A. Y EXISTE ENTRE
ELLAS UNIDAD DE PROPOSITO Y DIRECCION , SEGUN LO PREVISTO EN LOS ARTICULOS
26,27, Y 28 DE LA LEY 222 DE 1995

*%*x CONTINUA **x*
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SUBORDINADA: LABORATORIOS TERAMED S.A DE C.V.
DOMICILIO: SAN SALVADOR ‘
NACIONALIDAD: SALVADORENA
ACTIVIDAD: LA CUAL DESARROLLA ACTIVIDADES QUE CORRESPONDEN A LA PRODUCCION Y
COMERCIALIZACION DE MEDICAMENTOS Y PRODUCTOS' BIOLOGICOS PARA CONSUMO HUMANO.
PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD LABORATORIOS TERAMED S.A DE C.V. Y EXISTE
ENTRE ELLAS UNIDAD DE PROPOSITO Y DIRECCION , SEGUN LO PREVISTO EN LOS
ARTICULOS 26, 27, Y 28 DE LA LEY 222 DE 1995
SUBORDINADA: DISTRIBUIDORA PRINCIPAL S.A DE C.V.
DOMICILIO: SAN SALVADOR 1
NACIONALIDAD: SALVADORENA l
ACTIVIDAD: LA CUAL DESARROLLA ACTIVIDADES QUE CORRESPONDEN A 1A
COMERCIALIZACION Y DISTRIBUCION DE MEDICAMENTOS Y PRODUCTOS BIOLOGICOS PARA
CONSUMO HUMANO.
PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD DISTRIBUIDORA PRINCIPAL S.A DE C.V Y EXISTE
ENTRE ELLAS UNIDAD DE PROPOSITO Y DIREchéN , "SEGUN LO PREVISTO EN LOS
ARTICULOS 26, 27, Y 28 DE LA LEY 222 DE 1995
SUBORDINADA: GALEMI S.A. DE C.V T
DOMICILIO: SAN SALVADOR \
NACIONALIDAD: SALVADORENA '
ACTIVIDAD: LA CUAL DESARROLLA  ACTIVIDADES QUE  CORRESPONDEN A LA
COMERCIALIZACION Y DISTRIBUCION DE MEDICAMENTOS Y PRODUCTOS BIOLOGICOS PARA
CONSUMO HUMANO.
PRESUPUESTO DE CONTROL: TECNOQUIMICAS pOSEi MAS DEL CINCUENTA POR CIENTO
(50%) DEL CAPITAL DE LA SOCIEDAD GALEMI ' S.A DE C.V. Y EXISTE ENTRE ELLAS
UNIDAD DE PROPOSITO Y DIRECCION , SEGUN LO PREVISTO EN LOS ARTICULOS 26, 27, Y
28 DE LA LEY 222 DE 1995 1
SUBORDINADA: DROGUERIA FARMACEUTICA MONTREAL S.A.
DOMICILIO: GUATEMALA x
NACIONALIDAD: GUATEMALTECA |
ACTIVIDAD: LA CUAL  DESARROLLA ACTIVIDAD@S QUE  CORRESPONDEN A 1A
COMERCIALIZACION Y DISTRIBUCION DE MEDICAMENTOS Y PRODUCTOS BIOLOGICOS PARA
CONSUMO HUMANO

*%% CONTINUA ***
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PRESUPUESTO DE CONTROL: TECNOQUIMICAS POSEE MAS DEL CINCUENTA POR CIENTO

(50%) DEL CAPITAL DE LA SOCIEDAD DROGUERTA FARMACEUTICA MONTREAL S.A Y EXISTE

ENTRE ELLAS UNIDAD DE PROPOSITO Y DIRECCION , SEGUN LO PREVISTO EN LOS

ARTICULOS 26, 27, Y 28 DE LA LEY 222 DE 1995
CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.7050-2 ESTABLECIMIENTO DE COMERCIO: TECNOQUIMICAS
UBICADO EN: CL. 23 NRO. 7 39 DE CALI
RENOVO : POR EL ANO 2009

CERTIFICA:
QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.311235-2 ESTABLECIMIENTO DE COMERCIO: TECNOQUIMICAS
UBICADO EN: CL. 23 NRO. 4 66 DE CALI
FECHA MATRICULA : 22 DE ABRIL DE 1992
RENOVO : POR EL ANO 2009

CERTIFICA:
QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.606730-2 ESTABLECIMIENTO DE COMERCIO: TECNOQUIMICAS S A JAMUNDI

UBICADO EN: --CARRETERA JAMUNDI KM. 23 DE JAMUNDI
FECHA MATRICULA : 14 DE ABRIL DE 2003
RENOVO : POR EL ANO 2009

CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.606736-2 ESTABLECIMIENTO DE COMERCIO: TECNOQUIMICAS S A YUMBO

UBICADO EN: --CL. 15 NRO. 30 98 AUTOPISTA CALI-YUMBO KILOMETRO 4 DE YUMBO
FECHA MATRICULA : 14 DE ABRIL DE 2003
RENOVO : POR EL ANO 2009

CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.754339-2 ESTABLECIMIENTO DE COMERCIO: LABORATORIOS MK FEMME
UBICADO EN: CL. 23 NRO. 7 34 DE CALI '
FECHA MATRICULA : 19 DE DICIEMBRE DE 2008
RENOVO : POR EL ANO 2009
CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO

*%% CONTINUA *** '

INPRESD POR [EGIS MIT. 850.001.499-9 TEL: 4 285 255 » 2009/05/08



CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE CALT

FECHA: 200“9/11/11 HORA: 14:12:34

OPERACION: 02C031111175 PAGINA: 36
**********************************************************************
EL NRO.754340-2 ESTABLECIMIENTO DE COMERCIO: LABORATORIOS MK
UBICADO EN: CL. 23 NRO. 7 34 DE CALI .

FECHA MATRICULA : 19 DE DICIEMBRE DE '2008
RENOVO : POR EL ANO 2009

CERTIFICA:
QUE A NOMBRE DE LA SQOCIEDAD FIGURA MATRIdULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.754341-2 ESTABLECIMIENTO DE COMERCIO: LABORATORIOS MK VISION
UBICADO EN: CL. 23 NRO. 7 34 DE CALI .
FECHA MATRICULA : 19 DE DICIEMBRE DE 2008
RENOVO : POR EL ANO 2009 {

CERTIFICA:
QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRIC&LADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.754342-2 ESTABLECIMIENTO DE COMERCIO: LABORATORIOS MK CARDIO
UBICADO EN: CL. 23 NRO. 7 34 DE CALI
FECHA MATRICULA : 19 DE DICIEMBRE DE 2008
RENOVO : POR EL ANO 2009

CERTIFICA:
QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICUiADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.761356-2 ESTABLECIMIENTO DE COMERCIO: ALMACEN VENTA A EMPLEADOS
UBICADO EN: CL. 23 NRO. 6 65 DE CALI
FECHA MATRICULA : 30 DE MARZO DE 2009

CERTIFICA:
QUE LA SOCIEDAD EFECTUO LA RENOVACION DE 1SU MATRICULA MERCANTIL EL 30 DE
MARZO DE 2009 . ‘

CERTIFICA:
QUE NO FIGURAN OTRAS INSCRIPCIONES QUE MOQIFIQUEN TOTAL O PARCIALMENTE EL
PRESENTE CERTIFICADO. }
LOS ACTOS Y DOCUMENTQOS REGISTRADOS QUEDAN ﬁEN FIRME CINCO (5) DIAS HABILES
DESPUES DE LA FECHA DE SU 1INSCRIPCION, SFEMPRE Y CUANDO DENTRO DE DICHO
TERMINO NO SEAN OBJETO DE RECURSOS EN LA VIA GUBERNATIVA.
DE CONFORMIDAD CON EL DECRETO 2150 DE 1.995\Y LA AUTORIZACION IMPARTIDA POR
LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO\LA FIRMA MECANICA QUE APARECE A
CONTINUACION TIENE PLENA VALIDEZ PARA TODOS LOS EFECTOS LEGALES.

! ~
DADO EN CALI A LOS 11 DIAS DEL MES DE NOVIEMBRE | DEL ANO 2009 HORA: 02:12:26
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ESCRITURA NUMERO CUATRO MIL QUINTENTOS -

TREINTA Y NUEVE (No.4.539)QZ;-___-_Z,-;__

En la ciudad de Cali, Capital d:luﬁébaf-

s
i

tamento del Velle del Cauca, Repﬁblibafde:

Colowbia, a log VEINTITRES (23) dlas - -

% L J

del -mes de ORTUIRE del afio DOS MIL UNO ~-

€2.001), ante mi, JORCE ENRIQUE CAICEDO ZAMORANO, Notario |

TERCET RO (30,) del Circulo de Cali, - = =~ +~ - .

comparecié JUAN MANUEL BARBERI OSPINA mayor de cdad, vecino de Cali, |

'

identificado con la cédula de ciudadanfa nimero 14.749.561 de Cali, y dijo: ----. ;!

i

PRIMERO.- Que  obra en su cardcter de; Representante Legal de en nombre y

jociedad. coniercial. organizada y existerte

e s g

i0'y sede principal’en Cr:i constituida |

a Notarfa Segiinda de Cali de fecha 12 de

junio de 1957, reformada cn distintas oportunidades, segn consta en el certiiicado

expedido per la Cimara de Comercio de Cali wwmv-r trsiriommms o

SEGUNDO: Qur on tal cardcter, por este publico instrumento, concede Poder Especial

pvero‘ amplioy st iente a JOSE LUIS REYESL;-,V_ILLAMQ-AR‘m?‘)’Of de cdad, vecino de

Bogota, identificadocon C.C. #79.152.473 isaquén; abogado en ejer: icio, portador !

delaT.P 44655 del C.S.de la J., ‘domiciliado cn Bogotd, D.C., Repiblica de Colombia |

concerniente a los siguicntes asuntos: a) Obtencion, jaciones y |

4
i

oposicién a patentes de invencidn, modelos y dibujos regisiro 'de

licencias de uso de csos derechos; by Las accion.s de oposicién, canteficion, nulidad,

medidas cautclares, concesion de licencias y en general los procesos civiies, penaies, |

. . H .. . ‘, . ' . 1
administrativos o contencioso-adminisirativos relacionados con estos derechos u otros de : ’

difercnte naturaleza; accicies y procesos que promovamos o se 10s promu:van; y ¢) pard ¢ i

E£STE PAPEL NQ TIENE COSTO ALGUNO PARA EL USUARIO



que i todos los asuntos arriba determinados, , tanto en los términes sefialados por los

- articulos 42 y compiementarios de la Decisidn 486 de la Comunidad Andina como del

~articulo 70 del C.P.C pueda sustituir este mandato, transigir, conciliar, admitir los hechos

del proceso. desistir, cancelar, recibir, renunciar, y ratificarics actes de agentes oficiosos

b I
y ceder a titulo gratuito y/o cneroso, licenciar, inscribir contratos de cesién y de licencia,

-

insenpeién de prendas, levantamiento de prendas, inscribir derechos de retencién y en

general todos los asuntos que se deban framitar ante la Superintendencia de Industria y

e e v e Ee G G e AR G AR = Guw S Pem e T e S -

Comercio.—-----mmmemremmrmmmmeo e o s e e e

Leido el presente instrumento al otorgante, lo aprobd y en constancia firma conmigo el

‘

Notario de tedo lo cual doy fe.----s-mmmmemmmimmmcceee e —

OO e G s NG T S W SIS O G S S Ay MRS W

|
Se agregan comprobantes. Derechos $30,000,00 Decreto 1681 de

Septiembre 16 de 1596, Reformado mediante Resolucidn No.5839

(2]

de U

ciembre 27 del afio 2.000 y Decreto 1326-de Julio 06 del !

afic 2.001. Se corrié en la hoja nlmero AA 3286377, ENMENDA-

DO "OCTUBRE™ VALE.

-

\
~

. . '(" 7, :
"~ Y 'm"h"\q Q@'d,»("’l/u.w’\_.a . \

JUAN MANUEL BARBERT OSPINA l

En rep. de TREONOQUIWVICAS

Sehe e

El Notsario Tercero de Calil

Dr. JORGE ENRIQUE CAICEDO 7AMORANO

gty
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_; Industria y Comercio
 "SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No.08-116443

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 603 DE
FECHA 30 DE ABRIL DE 2009 EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 31 DE JULIO DEL 2009

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
sl NO__ X



