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Comprobante de pago de la tasa.

Poderes, si fuere el caso.

Pruebas de los fundamentos de la oposicion.

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

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.
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Sefiora }efé:
DIVISION DE NUEVAS CREACIONES

Superintendeneia de Industria y Comercio o e o

E. 8 D | - |

Referencia + Expediente N° 06105843 -

Asunto :+ Oposicién a la solicitud de patente de Invencién ‘titulada
“COMPUESTOS FARMACEUTICOS QUE INCLUYEN
UNA SAL DE MIRTAZAPINA”. e

Solicitante - : N.V. ORGANON.

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedag/Industrial
N° 575 del 30 de Abril dg’2007

Yo, LAURA CATALINA SILVA BARRERA, abogada con taqeta profesmnal N°
147399 del Consejo Superior de la Judicatura, en mi condicién de apoderada ae la
sociedad PROCAPS S.A. conformada bajo las leyes de la Republica de Colombla y

domiciliada en la ciudad de Barranquilla, Colombia, atentamente manifiesto que

. estando dentro del término de ley y por orden expresa de mi representada, presento

oposicién a la concesiéon del registro de la patente de Invencién titulada”
“COWUES'TOS FARMACEUTICOS QUE INCLUYEN - lﬂ\@ SAL - DE
AﬂRTAZ‘LPIN %, solicitada por M. V. ORGANON, y pido a Usted declarar‘fundada

esta oposicién y en consecuencia negar el registro de la patente sohc1tada.
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1. INTERES PARA ACTUAR , T

Conforme a lo dispuesto en el articulo 42 de la Decisién 486 de 2000 de la
CAN estando dentro del término estipulado por la ley, manifiesto el legmmo mterés
de nuestra representada para oponerse al registro de la patente de la referencm,
atendiendo # que la solicitud pretendida no cumple con los requisitos diSpuestos e la
le"y; como se analizard mas adelante y de ser concedida afectaria directamente la
comerciél;z;icién de algunos productos de mi representada, que contienen, en

particular mirtazapina. Por lo tanto, solicito respetuosamente a ese Despachd: se sirva

C

tener en cuenta la presente oposicion dentro del tramite administrativo que se surte en

esta Superintendencia.

<
R

"

2. FUNDAMENTOS DE HECHOS .
2.1.La solicitud objeto de la presente fue presentada el 19 de octubre de 2006,
relvmdlcando priotidad bajo las solicitudes EP041016643 det 2004—02 21 y fue
publicada en Colombia, en la Gaceta de la Propledad Industnal Ne-575 del 30'de
Abnl de 2007, pagina 483, Ne pubhcacmn 1392, cuya pub11cac1én internacional
correspo’hde ala WO2005102352 del 03-11-2005. -
2.2.1a sohcu:ud colombiana 06105843 objeto de la Presente opos1c1<'>n, se geﬁere a Ifna
formulacion | farmacéutica que incliye un enantlémero ae mn'tazapma,
caracterizada por qué la mirtazapina esta presente c6mo un sal. selida y no
sublimablé - farmacéuticamente aceptable de nurtazapm@, donde la sal es
iselecmonada de una lista consistente de sales de 4cido maleico, éc1d0 brofn}udnco,

acido fuménco y 4cido metanosulfénico, donde la sal es ée é@ido maleLco mcfe

fr
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acido rﬁetanosulfénico, donde el enantiémero de mirtazapina es el Senantiémero.
Igualmente, la presente solicitud se refiere a un método para prevenir la
sublimacién de mirtazapina de una formulacién farmacéutica que incluye un
enantiémero de mirtazapina en una forma sé6lida, caracterizado por la seleccion gle
una sal farmacéuticamente aceptable no sublimable de $- o R-mirtazapina dutante

;Jo
la manufactura de la formulacién farmacéutica.

2.3.Ahorazlvaéén‘,‘ con base en el articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises miembros otorgardn patentes ivara las invenciones, sedan de moductof‘b
p'rocedimientq, entodos los campos de la tecnologia, siempre que sean niievas, tengdr_tquzel
inventivo y sean susceptibles de aplicacion industrial”. Asi las cosas, fas invenciones
objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta sol1c1tud se encuentran los siguientes doeumentos que

“afectan la novedad y ¢l nivel inventivo de la presente solicitud:

H | -

o DI WO0100196. 2010L04.  * Lo -
< "o D2: US4062848. 1977-12-13 |

e D3: EP813873. 1997-12-29 ( . .
K D4:ﬁ WO0119371. 2001-03-22. | .
2. 4.Ahora “hien, el documento DI, define el uso de una sal farmacéu&cametﬁe
aceptable de un enantiomero de 1,2,3,4,10. 14b—hexah1dro—2—2meﬁ1—p1razmo (2, lra)
pmdo (2,3<) (2) benzazepina (ORG 3770, Mirtazapina, donde dlChO enantiémero
“es seleccionado de un grupo que consiste de (R), (S), y una mecha de los mismss,
segin su descripcion. Segiin este documento Dl pamcularmeﬁte en la pigina 5,
Jineas 33 y 34 y pagina 6 lineas 17 a 19 se define que la flgura L 11ustra los dbs

enantiomeros. En el parrafo 1 de la pagina 7 se revelan los compuestos de la flgura

3
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1 los cuales son administrados como una sal. Particularmente, en la pagina 7, hneas
3 a 9 se defienden las sales inorginicas que pueden ser formadas incluyéndo
hidroclérico, sulfato, nitrato, bicarbonato y sales carbopadas. Este\documentc; D1,
rensefia que los enantiémeros de mirtazapina pueden administra’r%g en fo,rma\d:e
( sales. Virias sales son miencionadas en el ﬁliéfho,"pafticulamenge" uri‘é,sél de un
enannémero de mirtazapina como el metanesulfonato, como resultado de una
seleccuin desde una lista. Por lo tanto, a los ojos de este- documento, una

formulacxén farmacéuﬂca que 1nc1uye un enantiémero de m1rtazapma pr,esente

como una sal séhdany no subhmable, no es novedoso. T

3 . , X ° 1\)\3' A A . i g 2
A ;
EY ..

2.5.Por su 7"patte el documento, D2, revela en el ejemplo 19 un enatiémero de

‘mirtazapina como una sal. Segtin este ejemplo 19 de D2, los enantiomeros de

§

mirtazapina son cristalizados con O,O-dibenzoil-L-4cido tartarico, Las sales de
adicion ac1das de:los compuestos son amphamente deflmdas en esta. ahteglqndagl
D2, tales como 4cido hidrdclorico, éc1do sulfarico, 4cido acético, ac1do malércqu

acxdo ﬁlmanco entre otros. Por lo tanto, este documento afecta la novedad del

Spresente‘documento, pues se anticipa de manera evidente a lo aqui revelado.
o e

: »‘c
2.6. El documento D3, revela tina combinacion que comprende mirtazapina o una sal

Ve

farmacéuucamente aceptable y un SSRI. Segun esta antenondad D3,: m’tIuve un
estetemsomero el cual esti al alcance de cada uno de los (R) (S) enantiomeros del

: ~compuesto y sus sales, con base en la columna 2, Iineas 21 a 28.. Segun este

€

documento el uso de una forma enatiomérica de una sal de mlrtazapma estd
claramente desarrollada. Las respetivas sales. pueden escogerse dé - 11sta dende
1nclu1da,s sakes de ad1c16n dcidas tales como d4cidos hldrocloncos fmﬁﬁncos,

* - maléicos y citricos entre .otros. Por lo tanto, este documento’' ya evidencia con

‘5. >
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anterioridad lo aqui revelado de manera que a los ojos de este documento-D3, la
presente solicitud carece de novedad.
2.7.El documento D4, revela por su parte mirtazapina de uso me&icirfﬁ. En este
documento, el S(+)-&rtantiomero;es especificamente definido. Esencialr;lente, este
‘documetito revela un antagonista que puede incluir ur'{f‘iéorrfpuesto de
piperazinoazepina tal como la mirtazapina como un receptor amtagonista jpara
5HT2/3 yr ;:qpeptores 2 alfa. A partir de este documento D4, en-é’oml{iﬁacign con
aquellos - dscumentos D1 a D3, es posible derivar lo revelado en la presente

solicitud, ‘de manera que es obvio llegar a una formulacion farmacéutica que

EN .

mcluye ‘un enantiémero de mirtazapina, caracterizada por qué Ia»mn'tazapma esta

presente Como un sal s6lida y no sublimable farmacéut;lcamente aceptable de

Imtfazapma. Por lo-anterior la materia revelada en la presente sohatu& J;amp@go

comprende altura o nivel inventivo a partir de 14 combmacu’m de &@ﬂmentos Dla
D4,

G

2.8.En consecuencia y de acuerdo a lo:descrito anteriormente, se deriva que la solicitud

7 c

colomblana 06105843 no puede pretender un monopoho por patente toda vez que

lo que pretende no cumple con dos de los tres requlst;os nécesamos para su
R ,

o :

- proteccion.

3
A

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

2 9 Ao CARECE DE NOVEDAD: Segun la deciston 486 de la ComumdadAndma dae

P

Nac1orfes Artlcqu 16.- “Una’ invencion se constdem 4 ueva cuando no estd
.. comprendida en el esmdo de la técnicd. El estado de la técnicd compmnderd todo lo ¢ que

haya sido accesible al publico por una descnpcwn escrita u- oral, uttllzaczém

s, & B :‘- ' ' . 'Cj ;Y 3 e
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*x gual buscd proteccién en el capitulo reivindicatorio.

210

b
2B

comercializacién o cualquier otro medio antes de la fecha de presentacién de la solicitud
de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad; ya e

conocido, pues como se demostrd, que era parte del arte anterior con base en el

documento D1 a D3, una formulacién farmacéutica que 1nc1uye aun ‘f

o

enantidmero de mirtazapina, caracterizada por qué la mlrtazapma -€5ta @resente

como ; un. sal solida y no sublimable farmaceupcamente aceptabiq de

. mjrtazapina y el método para prevenir la sublimaci6ri de mirtazapina, sobre el

2 v

CARENCIA DE ALTURA INVENTIVA. Segin Ta Decision 486 de 1a
Comufiidad Andina de Naciones, Articulo 18.- “Se éonsi;ie'ra'rd que una invencion

tietie nivel inventivo, si para una persona del oficio normalmente versada en la materia

- técnica cofrespondiente, esa invenciénino hubiese resultado ‘obvia ni sef'h‘;cbiese derivado
e’ manera emdenl:e del estado de la técnica.”. A la fecha de pnondad el 21 de abnl

~de 2004 a partir de los documentos D1 a D4 en comb1nac1én, es posible

deducir una formulacién farmacéutica que mcluye un enantl(’)mero de

mirtazapina, caracterizada por qué la mlrtazapma estanresente como un* $al

_solida y no sublimable farmacéuucamente aceptable de mlrtazapma yel método

para prevenir la sublimacién :de mirtazapina, segun lo definido en las
reivindicaciones de la presente solicitud. ¢ e

-

"

Dado lo - antenor, es posible deducir que la solicitud y lo reivmdlcado noaes

obleté de patentabilidad pues es contrario a lo que dicta la Dec1s16n 486 de la

Comumd‘ad Andina de Naciones, Articulo 14.- “Los Paises M;qmbms otorgaran

& patentes para las mvencwnes sean de producto o de procedi;rmento en todos los campos de la

tecnologia, siempre qug sedn nuevds, tengan nivel inventivo y sean‘suscqpubk,sdg aplicacion

) x s - ™ S
IR ) - * ' < - :
y -t ‘ ' L
>
Iy -
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5
industrial.”. La solicitud pretendida no cumple con dos de los t;es requisitoswdé
patentabilidad.

2.11. Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicion y negar el registro Patente de invencién denominada
“COMPUESTOS FARMACEUTICOS QUE INCLUYEN ~UNA* SAL. DE
MIRTAZAPINA”, solicitada por N.V. ORGANON, solicitud Colombiana que
apareci6 i)ublica&a en la Gacetade la Propiedad' Industr-iailﬁl\'l° 515. A

3. PRUEBAS

De confotmidad con lg dispuesto por las normas ﬁgélﬂtés, solicito aﬁ;d:sted_ygleger
coifnq prueba en este asunto los siguientes: E . m()_ © ﬁf o ™
«  D1: WO0100196. 20010104, o
o D2: US4062848. 1977-12-13
o D3: EP813875. 19971229
e D4 WOO119371. 20010322, T
| s \ | W
4. FUNDAMENTO DE DERECHO ~ | - o
7 ft!mdamentc)): esta obseryacién en las normas legales éiguientes:‘: A ’
4.1. Nunﬁml 1 del arti;:11:10'586 d¢1'Q¢digo de Comercio: - 5
. 4.2. - OArEijcﬁlé‘Zl,Z de la Decision 486 de la Comigiz’)n del Acuerdg » égCartagena .. -
43a;En’las demads normas concordantes. o ;
5. ANEXOS A

"f. .30 - .‘x.h B : _". N . 1!" . - :1 - L 5
Para los efegtos correspondiéntes anexo al presente escrito los siguientes ddcumentos:
5 H N ar '

" Carrera 13N° 11995, Of. 104 Tel. (571) 2 13 12 13 - 6 2050 21 - Fax. (576,12 19 79
E-mail: negocios@optimum-co.cotii - www.optimum-co.com ,
Bogoti Cdlémbia, . ' o



‘Poder para actuar en el presente.

Documento que acredita al representante legal de PROCAPS S.A.

.
wet,

Recibo de caja del respectivo pago de tasa. e

R R

.- Coptas-delos dpcumentos:

o D1: WO0100196. 20010104,
o D2:US4062848. 1977-12-13 o
o D3: EP8I3873. 19971229 T
o D4 WOO119371. 200103-22. Tk

6. NOTIFICACIONES

_ Para efectos de notificaciones que por disposicion del arnculo 50 del DeCreto
01 de 1984 debe hacer su Despacho, informo que mi represenfhda ¥ ‘Ia suscma

recrblremos notxﬁcaaones en la Secretaria de su Despacho o en m1s oﬁcmas s1tuadas

eh la Carrera 13 Ne 119 95, Of. 104 de esta ciudad de Bogota

> .C?"jE C

Sefior Superintendente, g

o Cstalie Al
LAURA CATALINA SHLVA BARRERA
c.c. 52’455.803 de Bogot » |
TP.A. 1473998l CS. dela L. ) .
; K
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(54) Title: MIRTAZAPINE FOR WEIGHT GAIN IN WASTING DISEASES

(57) Abstract: A method for ameliorating the loss of lean body mass that accompanies wasting diseases such as cancer cachexia
and anorexia, AIDS, anorexia nervosa, and wasting conditions arising from other medical treatments such as cancer chemotherapy.
Mirtazapine, 1,2,3,4,10,14b-hexahydro-2-methyl-pyrazinof2,1-apyrido[2,3-c]{2]benzazepine (Org 3770), is administered as a phar-
maceutically acceptable salt in an efficacious dosage, preferably orally, and preferably at a dosage of 7.5 to 45 mg per day. Either
®), (8), or a racemic mixture of mirtazapine enantiomers may be used. The invention provides improved quality of life for patients
suffering from wasting diseases, and improves the ability of cancer patients to tolerate chemotherapy.
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MIRTAZAPINE FOR WEIGHT GAIN IN WASTING DISEASES

RELATED APPLICATIONS

The present application is related to U.S. Provisional Application 60/140,753 filed 6/25/99,
which is hereby incorporated in its entirety by reference.

FIELD OF THE INVENTION

This invention relates to pharmacological treatment of weight-loss associated with the
pathology of wasting diseases, including but not limited to cancer anorexia, cancer cachexia, AIDS,
anorexia nervosa, and wasting arising from the medical treatment of other diseases. Specifically,
administration of mirtazapine, 1,2,3,4,10,14b-hexahydro-2-methyl-pyrazino[2,1-ajpyrido[2,3-c][2]
benzazePine (Org 3770), as the (R) enantiomer, as the (S)/enantiomer, or as a racemic mixture thereof,
is taught for the amelioration of non-fluid weight loss in patients suffering from such wasting

diseases, whereby non-fluid weight-loss is minimized or reversed.

BACKGROUND OF THE INVENTION

Wasting diseases are those diseases that have in their pathology the loss of non-fluid body
mass. Common wasting diseases include cancer, AIDS, anorexia nervosa, and wasting arising from
medical treatment of other diseases, for example weight-loss associated with cancer chemotherapy.
Wasting may be due to anorexia (a lack of appetite for food, often accompanied by nausea, vomiting
and early satiety), and/or cachexia (a generally weakened, emaciated condition of the body that has a
metabolic origin).

Cancer cachexia, which illustrates many of the features present in other wasting diseases, is a
complex metabolic syndrome clinically characterized by progressive, involuntary weight-loss, which
can be fatal if left unchecked. The major deficit in cachexia is a negative energy balance, in which
food intake is inappropriately less than energy output, causing a loss of lean body mass. Norton, J.A,,
Peacock, J.L. & Morrison, S.D. (1987) Cancer cachexia. Crit Rev Oncol Hematol, 7, 289-327. Lean
body mass is assessed by a number of anthropometric measurements such as weight, body mass
index, triceps skinfold, mid-arm muscle circumference, and other measurements known to those of
skill in the art. Cancer cachexia comprises several nutritional abnormalities, at least some of which
are found in most cancer patients at some stage of their illness. The disease includes clinical features
associated with progressive growth of a cancer, such as abnormalities of carbohydrate, fat, protein,
and energy metabolism. Ma, G., Alexander, H.R. (1998) Prevalence and pathophysiology of cancer
cachexia. In: Bruera, E., Portenoy, R.K. (eds.) Topics in Palliative Care, Vol. 2. New York, Oxford
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University Press, 91-129. The mechanisms by which patients with cancer develop cachexia and/or
anorexia and thereby suffer body compositional changes associated with severe malnourishment
remain largely unknown.

Cancer patients who are malnourished on the basis of cachexia cannot tolerate effective
therapy and are more susceptible to the adverse effects of chemotherapy and radiotherapy. Cancer
cachexia, including fatigue, weight loss, and anorexia, is present in approximately one-half of cancer
patients during treatment. DeWys, W.D., Begg, D., Lavin, P.T. (1980) Prognostic effect of weight
loss prior to chemotherapy in cancer patients. Am J Med, 69, 491-499. The prevalence of the disease

iﬂéreases to nearly 100% as the disease progresses. See, e.g. Sloan, G.M., Maher, M. & Brennan,
M.F. (1981) Nutritional effects of surgery. radiation therapy. and adjuvant chemotherapy for soft
tissue sarcomas. Am J Clin Nutr, 34, 1094. Cancer cachexia develops in a majority of patients with
advanced malignancy, which impairs their ability to undergo further cancer treatment, and is a major
contributing cause of death in up to one-half of these patients. Kern, K.A. & Norton, J.A. (1988)
Cancer cachexia. J. Parenter. Enteral. Nutr., 12, 286-298. ‘

Attempts at replenishment of the cachectic patient with enteral or parenteral nutrition have
only been partially successful. In some reports, enteral or parenteral nutrition was effective in
interrupting or reversing some of the metabolic sequelae of advancing malignancy. See, e.g. Daly,

I M., Copeland, EM. & Dudrick, S.J. (1978) Effects of intravenous nutrition on tumor growth and
host immunocompetence in malnourished animals. Surgery, 84, 655-658; and Bozzetti, F.,
Migliavaéca, S., Pupa, A., Ammatuna, M., Bonalumi, M.G., Terno, G. & Facchetti, G. (1987) Total
>wenteral nutrition prevents further nutritional deterioration in patients with cancer cachexia. Ann
Surg, 205, 138-143. .

However, only in certain groups of cancer patients does total parenteral nutrition appear to
decrease operative morbidity and mortality. Muller, J.M., Brenner, U., Dienst, C. & Pickimaier, H.
(1982) Preoperative parenteral feeding in patients with gastrointestinal carcinoma. Lancet, 1, 68-71.
For example, one report suggests a benefit of parenteral nutrition to patients undergoing high-dose
chemotherapy and bone marrow transplant. Ignoffo, R.J. (1992) Parenteral nutrition support in
patients with cancer. Pharmaotherapy, 12, 353-357. In contrast, total parenteral nutrition has been
shown not to improve survival in other groups of cancer patients. See, e.g. Williams, R.L., Hilton,
D.J., Pedse, S., Wilson, T.A., Stewart, C.L., Gearing, D.P., Wagner, E.F., Metcalf, D., Nicola, N.A. &
Gough, N.M. (1988) Myeloid leukaemia inhibitory factor maintains the developmental potential of
embryonic stem cells. Nature, 336, 684-687; Preshaw, R.M., Attisha, R.P., Hollinworth, W.J. (1979)
Randomized sequential trial of parenteral nutrition in healing of colonic anastomoses in man. Can J
Cancer, 22, 437-439; and Lim, S.T.K., Choa, R.G., Lam, K.H., Wong, J. & Ong, G.B. (1981) Total
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parenteral nutrition versus gastrostomy in the preoperative preparation of patients with carcinoma of

the oesophagus. Br. J. Surg., 68, 69-72.

Progesterone analogues such as megestrol acetate or medroxyprogesterone acetate are among
the most powerful and best studied appetite stimulants available for clinical treatment of wasting
diseases. These drugs were reported to cause appetite stimulation and weight gain in patients with
advanced breast or endometrial cancer. Gregory, E.J., et al (1985) Megestrol acetate therapy for
advanced breast cancer. J Clin. Oncol., 3, 155-160. Initially, encouraging results were gained from
pilot evaluations of megestrol acetate in patients with cancers other than those of the breast or
endometrium, which suggested that these drugs stimulate appetite and lead to non-ﬂuid weight gain.
Tchekmedyian, et al. (1987) High-dose mesestrol acetate: A possible treatment for cachexia. JAMA,
257. However, a number of subsequent placebo-controlled, double-blinded, randomized clinical

trials have been performed on patients with cancer anorexia/cachexia, but none of these studies have
shown a positive effect on body weight. For example, a first trial demonstrated substantial increases
in appetite and fluid intake in patients receiving 800 mg/day of megestrol acetate compared with
placebo. Loprinzi, C.L., Ellison, N.M. & Schaid, D.J., et al (1990) Controlled trial of megesterol
acetate for the treatment of cancer anorexia and cachexia. J. Natl. Cancer Inst., 82, 1127-1132.
Similarly, four placebo-controlled clinical trials have all demonstrated that corticosteroids can
temporarily stimulate appetite in patients with advanced cancer. Moertel, C.G., Schutt, A.J.,
Reitemeier, R.J. & Hahn, R.G. (1974) Corticosteroid therapy of preterminal gastrointestinal cancer.
Cancer, 33, 1607; Bruera, E., et al (1985) Action of oral methylprednisolone in terminal cancer
patients: A prospective randomized double-blind study, Cancer Treat. Rep., 69, 75 1-754; Popiela, T.,
Luc’bhi, R. & Giongo, F. (1989) Methylprednisolone as an appetite stimulant in patients with cancer,
Eur. J. Cancer Clin. Oncol., 25, 1823-1829; and Wilcox, J., et al (1984) Prednisolone as an appetite
stimulant in patients with cancer, Br. Med. J., 288, 27.

The main drawback to the use megestrol acetate in the treatment of cancer cachexia is
therefore that, although appetite and fluid intake appear to be substantially increased, none of the
studies to date have shown a positive effect on body weight. In addition, megestrol acetate has
several untoward side effects.

Other agents have been tested for an ability to increase appetite, increase lean body weight,
and thereby improve cancer anorexia or cachexia. However, none of the tested compounds have yet
shown any efficacy in increasing lean body weight.

Mirtazapine (Remeron), 1,2,3,4,10,14b-hexahydro-2-methyl-pyrazino(2, 1-a]pyndo[2,3-c] [2]
benzazepine (Org 3770), is a second generation antidepressant used primarily in the treatment of
major depressive disorder. See, US Patent 4,062,848 to van der Berg, issued ‘December 13, 1977.
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Mirtazapine has a pharmacological profile that is different from all other currently available
antidepressants; it is termed a noradrenergic and specific serotonergic antidepressant (NaSSA). Stahl,
S. M. (1998) Basic Psychopharmacology of Antidepressants, Part 1: Antidepressants Have Seven
Distinct Mechanisms of Action J. Clin. Psychology 59:5-14. Mirtazapine has both pro-adrenergic
and pro-serotogenic actions that are due to its o, adrenoceptor antagonism, which disinhibits both
serotonin and norepinephrine neurotransmission. Because of the serotonin receptor subtypes targeted
by mirtazapine, this medication preduces fewer side effects than other antidepressant serotonir
selective reuptake inhibitors((éSRIg) such as nefadozone.

Mirtazapine exists in two enantiomeric forms (Figure 1), depending upon the chirality of the
two alipha/tic carbon atoms in the seven-membered ring. These enantiomers are alternately designated
eiﬁher (R) and (S), or (+) and (-). Mirtazapine is currently administered clinically as a racemic

mixture. However, the (-) enantiomer is reported to exhibit different adrenergic receptor specificities

[
3

for compared to the racemic mixture. Haddjeri, N., Blier, P. & De Montigny, C. (1996) J. Pharm. /
Exp. Therapeutics 277:861-871.

In addition to its use as an antidepressant, mirtazapine has been used in cosmetic applications
(see, US patent 5,827,853 to Blanc Ferras et al., issued October 27, 1998), as a taxane conjugate (sec,
US patent 5,795,909 to Shashoua et al., issued Apgust 18, 1998), and in a method of nicotine
withdrawal (see, US patent 5,780,051 to Eswara et al., issued July 14, 1998).

Therefore, within the field of the treatment of wasting diseases in general, and cancer
cachexia in particular, there is a clear need for improved treatment methods and associated
compounds that increase lean body weight, or decrease the rate of loss of leaﬁ body weight in such
patients. Such improved methods and medications would improve the quality of life of these patients,
increase opportunities for therapeutic intervention to combat the underlying diseases, reduce patient
f’étigue, and enhance the ability of these patients to function independently. Preferably, improved
medications would be efficacious, well-tolerated, and cause insignificant side-effects. - The use of

mirtazapine, 1,2,3,4,10,14b-hexahydro-2-methyl-pyrazino|2,1-a]pyrido[2,3-c][2] benzazepine (Org

~ 3770) in the novel invention disclosed herein fulfills this need and more.

SUMMARY OF THE INVENTION ’
In accordance with the present invention, there is provided a method for am‘eliorating non-
fluid weight loss in a patient afflicted with a wasting disease, comprising administering to said ‘patient
an effective dose of a pharmaceutically acceptable salt of an enantiomer of 1,2,3,4,10,14b-hexahydro- |

,2-methyl-pyrazino[2,l-a]pyrido[2,3-c][2] benzazepine (ORG 3770), wherein said enantiomer is
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selected from the group consisting of (R), (S), and a mixture thereof, whereby said non-fluid weight
loss is ameliorated. -

It is therefore an objective of the present invention to provide a method for increasing the lean
body weight of a patient suffering from a wasting disease. It is a further objective to provide a
method for minimizing the loss of lean body weight that would otherwise occur in a patient as a result
of a wasting disease.

It is therefore an objective of the present invention to provide a method of producmg a
reductlon in nutritional symptoms related to anorexia such as nausea, vomiting, early satiety. Itisa
further objective to provide a method of preventing loss of lean body mass without producing
undesired side effects such sexual dysfunction, gastrointestinal disturbances, or dangers associated
with overdose. It is a further objective of the present invention to provide method for increasing
appetlte in a patient at risk of inappropriate loss of lean body mass related to a wasting disease.

It is a still further objective of the present invention to provide a method of increasing lean
body mass as assessed by anthropometric measures such as weight, body mass inde, tﬁceps skinfold,
and’mid-arm muscle circumference.

It is a still further objective of the present invention to provide a method of improving a
subjects quality of life by decreasing fatigue and improving the ability of a patient to function
independently, where impairment of quality of life or independence is related to a wasting disease.

The present invention relates to the use of the selective serotonin reuptake antagomst
mutazapme or a pharmaceutially acceptable salt thereof, in an effective amount for the treatment of
cancer cachexia and other wasting diseases.

‘ The present invention confers numerous advantages compared with the prior art.-
Administration of compounds according to the present invention does not produce serious side
effects, and therefore treatment of patients who may be in 2 weakened condition is possible.
Treatment of wasting disease according to the present invention results in enhanced appetite and an
increase in lean body mass, in contrast to the prior art, which only produces increased appetite. The
method of the present invention result in lessened fatigue and improved quality of life for patients
thus treated, and the methods of the present invention lessen the likelihood that trealgmeht of the
underlying disease of a patient must be discontinued due to weakening of the patienf through wasting

associated with loss of lean body mass.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates (A) the (R) enantiomer, and (B) the (S) enantiomer, of mirtazapine,
I ,2:,3,4,l0,l4b-hexahydro—2-methyl-pyrazino[Z,1-a]pyrido[2,3-c] [2] benzazepine (Org 3770).
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DETAILED DESCRIPTION OF THE INVENTION

In the following detailed disclosure of the invention, certain terms are used that are
understood to have the following meanings, including all functional equivalents.

Non-fluid weight loss means loss of total body weight that cannot be attributed to dehydration
or loss of bodily fluids. |

Lean body mass is assessed by a number of anthropometric measurement, such as height,
weight, triceps skinfold, and midarm circumference.

Within the present invention, loss of weight is termed ameliorated when either (a) weight
increases, or (b) the rate of weight loss that would otherwise occur is decreased,

A maximum effective dose is the highest dosage that is tolerated without the patient
exhibiting symptoms of side-effects as described herein.

Examples of wasting diseases encompassed by the present invention include, but are not
limi& to, wasting disease, cancer anorexia, cancer cachexia, AIDS anorexia nervosa, and wasting
diseases arising from medical treatment of another condition. Examples of the latter category are
wasting caused by chemotherapy or radiotherapy in cancer patients.

As illustrated in Figure 1, mirtazapine, 1,2,3,4,10,14b-hexahydro-2-methyl-pyrazino[2,1-
a]pyrido[2,3-c][2] benzazepine (ORG 3770), can exist as two enantiomers, (R) and (S) that differ in
their biochemical and optical rotatory properties as described herein.

: Of particular importance to the present invention are the lack of gastrointestinal disturbances
compared to SSRIs, and lower incidence of sexual disfunction than occurs with SSRI antidepressants.
When used as an antidepressant, mirtazapine produces, as a side effect, appetite stimulation and
Weight gaih in 17% of patients. This activity may be due in part to the strong antihistamine properties
of mirtazapine, but the mechanism does not appear to have been rigorously studied. It is this activity

which is central to the present invention.

enantiomer is reported to exhibit different adrenergic receptor specificities for compared to the

racemic mixture. Haddjeri, N., Blier, P. & De Montigny, C. (1996) J. Pharm. Exp. Therapeutics
277:861-871, as noted above. Therefore, the preferred embodiment of the presént invention
comprises a&hinistration of the most efficacious combination of enantiomers, whether a pure
enar;tiomer or a racemic mixture.

o A further benefit of the use of mirtazapine is that overdose appears to produce}few sequelae.
(Bremner ID. et al. (1998) Safety of mirtazapine in overdose, J. Clin. Psychiatry 59:233-235).In 6

patients, the mirtazapine doses ranged from 10 to 30 times the maximum recommended dose, but

5\0 13

Mirtazapine is currently clinically administered as a racemic mixture. However, the (-) |
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there were no serious adverse effects of overdose. Two patients at special risk, a 90-year-old man and
a 3-year-old child, took higher-than-usual doses without serious sequelae.

Under conditions where compounds of I«éi%gu fei 1 are sufficiently basic or acidic to form stable
nontoxic acid or base salts, administration of the compounds as salts may be appropriate. Examples
of pharmaceutically acceptable salts are organic acid addition salts formed with acids which form a
physiological acceptable anion, for example, tosylate, methanesulfonate, acetate, citrate, malonate,
tartarate, succinate, benzoate, ascorbate, alpha-ketoglutarate, and alpha-glycerophosphate.

Suitable inorg;ic salts may also be formed, including hydrochloride, sulfate, nitrate, bicarbonate, and
carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well known in N
the art, for example by reacting a sufficiently basic compound such as an amine with a suitable acid }
affording a physiologically acceptable anion. Alkali metal (for example, sodium, potassium or
lithium) or ﬂkﬂine earth metal (for example calcium) salts of carboxylic acids can also be made.

The compounds of Figure 1 can be formulated as pharmaceutical compositions and

administered to a patient, such as a human patient, in a variety of forms adapted to the chosen route of

. admihish'aﬁon? i.c., orally or parenterally, by intravenous, intramuschlar, topical or subcutanecus

routes.

Thus, the present compounds may be systemically administered, e.g., orally, in combination

- with a pharmaceutically acceptable vehicle such as an inert diluent or an assimilable edible carrier.

They may be enclosed in hard or soft shell gelatin capsules, may be compressed into tablets, or may
be incorporated directly with the food of the patient's dict. For oral therapeutic administration, the
active compound may be combined with one or more excipients and used in the form of ingestible

tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such

compositions and preparations should contain at least 0.1% of active compound. The percentage of

‘the compositions and preparations may, of course, be varied and may conveniently be between about

2 to about 60% of the weight of a given unit dosage form. The amount of active compound in such
therépeutically useful compositions is such that an effective dosage level will be obtained.

The tablets, troches, pills, capsules, and the like may also contain the following: binders such
as guny trhagacantﬁ, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a

disinfegrating agent such as corn starch, potato starch, alginic acid and the like; a lubricant such as

“magnesium stearate; and a sweetening agent such as sucrose, fructose, lactose or aspartame or a

flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring may be added. When the
unit dosage form is a capsule, it may contain, in addition to materials of the above type, a liquid

carrier, such as a vegetable oil or a polyethylene glycol. Various other materials may be present as
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coatings or to otherwise modify the physical form of the solid unit dosage form. For instance, tablets,
pills, or capsules may be coated with gelatin, wax, shellac or sugar and the like. A syrup or élixir may
contain the active compound, sucrose or fructose as a sweetening agent, methyl and propylparabens as
preservatives, a dye and flavoring such as cherry or orange flavor. Of course, any material used in
preparing any unit dosage form should be pharmaceutically acceptable and substantially non-toxic in
the amounts employed. In addition, the active compound may be incorporated into sustained-release
preparations and devices.

The active compound may also be administered intravenously or intraperitoneally by infusion
or injection. Solutions of the active compound or its slats can be prepared in water, optionally mixed
with 2 nontoxic surfactant. Dispersions can also be prepared in glycerol, liquid pquqﬁylene glycols,
triacetin, a.nd mixtures thereof and in oils. Under ordinary conditions of storage and use, these
preparations contain a preservative to prevent the growth of microorganisms.

The pharmaceutical dosage forms suitable for injection or infusion can include sterile
aqueous solutions or dispersions or sterile powders comprising the active ingredient which are
adapted for the extemporaneous preparation of sterile injectable or infusible solutions or dispersions,
optionalty encapsulated in liposomes. In all cases, the ultimate dosage form must be sterile, fluid and
stable under the conditions of manufacture and storage. The liquid carrier or vehicle-can be a solvent
or liquid dispersion medium comprising, for example, water, ethanol, a polyol (for example, glycerol,
propylene glycol, liquid polyethylene glycols, and the like), vegetable oils,'nontoxic glyceryl esters,
an&suitable mixtures thereof. The proper fluidity can be maintained, for exémple, by the formation
of Hpbspmes, by the maintenance of the required particle size in the case of dispersions or by the use
of sm'factaﬁts. The prevention of the action of microorganisms can be brought about by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
thimefosal, and the like. In many cases, it will be preferable to include isotonic agents, for example,
sugars, buffers or sodium chloride. Prolonged absorption of the injectable compositions can be
brought about by the use in the compositions of agents delaying absorption, for examiale, aluminum .
monostearate and gelatin. _

Sterile injectable solutions are prepared by incorporating the active compound in the required
amount in the appropriate solvent with various of the other ingredients enumerated . above, as
requiré’d, followed by filter sterilization. In the case of sterile powders for the eron of sterile
injectable solutions, the preferred methods of preparation are vacuum drying and the freeze drying
techniques, whiéh yield a powder of the active ingredient plus any additiongl desired ingredient

presenf in the previously sterile-filtered solutions.
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For topical administration, the present compounds may be applied in pure-form, i.e., when
they are liquids. However, it will generally be desirable to administer them to the skin as
compositions or formulations, in combination with a dermatologically acceptable carrier, which may
be a solid or a liquid.

Useful solid carriers include finely divided solids such as talc, clay, microcrystalline
cellulose, silica, alumina and the like. Useful liquid carriers include water, alcohols or glycols or
water-alcohol/glycol blends, in which the present compounds can be dissolved or dispersed at
effective levels, optionally with the aid of non-toxic surfactants. Adjuvants such as fragrances and
additional antimicrobial agents can be added to optimize the properties for a given use. The resultant

 liquid compositions can be applied from absorbent pads, used to impregnate bandages and other

dressings, or sprayed onto the affected area using pump-type or acrosol sprayers.
. Thickeners such as synthetic polymers, fatty acids, fatty acid salts and esters, fatty alcohols,

modified celluloses or modified mineral materials can also be employed with liquid carriers to form

- A;,spreadalﬁ)le pastes, gels, ointments, soaps, and the like, for application directly to the skin of the user.
15

Examples of useful dermatological compositions which can be used to deliver the compounds of
formula I to the skin are disclosed in Jacquet et al. (U.S. Pat. No. 4,608,392), Geria (U .S. Pat. No.
4,992,478), Smith et al. (U.S. Pat. No. 4,559,157) and Wortzman (U.S. Pat. No. 4,820,508).

Useful dosages of the compounds of Figure 1 can be determined by comparing their in

vitro ébﬁvity, and in vivo activity in animal models. Methods for the extrapolation of effective
dosages in ﬁmice, and other animals, to humans are known to the art; for exampleé, see U.S. Pat. No.
4,938,949. Preferred and best modes for dosages in the instant invention are given in Examples 1-4.

Generally, the concentration of the compound(s) of formula I in a liquid composition, such
as a lotion, will be from about 0.1-25 wt-%, preferably from about 0.5-10 wt-%. The concentration
in a semi-solid or solid composition such as a gel or a powder will be about 0.1-5 wt-%, preferably
about O.5¥2.5( wt-%. Single dosages for injection, infusion or ingestion will generally vary between
5-1500 mg, and may be administei‘ed, i.e., 1-3 times daily, to yield levels of about 0.1-50 mg/kg, for
adults. A preferred dosage of the present invention is between 7.5 to 45 mg per day, administered
orally, with appropriate adjustment for the body weight of an individual.

Accordingly, the invention includes a pharmaceutical composition comprising a compound »
of Figure 1 as described above; or a pharmaceutically acceptable salt thereof, in combination with a
pharmaceutically acceptable carrier. Pharmaceutical compositions adapted for oral, topical or |
parenteral administration, comprising an amount of one or more compounds of Figure 1 effective to
treat wasting diseases in general and cancer cachexia in particular, are a preferred embodiment of the

invention.
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The present invention will be understood by reference to the following examples. Examples
1, 2 and 3 are case histories describing treatment of patients with cancer-induced anorexia/cachexia
who have suffered significant weight loss as a result of the cancer and/or its treatment. For
illustrative purposes, patients are selected that are without a diagnosis of major depressive disorder,
and are treated with mirtazapine, 1,2,3,4,l0,l4b-hexahydro—2-methyl—pyrazino[2,l-a]pyrido[2,3j-c] [2]
benzazepine (Org 3770), with outcomes of significant weight gain and improved appetite. It should
not be inferred from the foregoing that mirtazapine treatment of wasting diseases is limited to those
patients who have not been diagnosed with major depressive disorder: mirtazapine may effectively
treat both depressive disorders and wasting diseases simultaneously.

Example 4 comprises the results of a controlled open-label pilot study of mirtazapine
treatment for Ithg cancer anorexia and cachexia, and illustrates the efficacy, safety, and positive

impact on quality of life of the present invention.

EXAMPLE 1

RP is seen initially on 10/17/97 for an evaluation of his mood. He is 68 years old and is
diagnosed with melanoma in August, 1997 involving his left ear. He also has a left modified radical
neck dissection, left posterior lymph node dissection, and left superficial parotidectomy. His
pathology reveals Stage III metastatic melanoma to the parotid gland and regional lymph nodes. He
begins IV interferon alpha treatment at the beginning of October, 1997, and experiénces flu-like
symptoms, fatigue, and depressed mood, which precipitates his psychiatric evaluation for depression.
He is also receiving radiation therapy to his neck, which he completes at the end of November, 1997.

His psychiatric evaluation reveals several neurovegetative symptoms of depression. He
admits to a depressed mood, anhedonia, and several somatic symptoms (ie. decreased appetite, weight

loss, decreased concentration, and increased sleep). In addition, he admits to feelmgs of hopelessness,

but not burden or guilt. He has no suicidal ideations, intent, or plan He reports a prior history of

depressive feelings nine months prior to his cancer surgery. He has never previously been evaluated
by a mental health professional, but is prescribed fluoxetine by his primary care physician. He
continues on that medication until his surgery, and notes improvement in his mood. He has no
alcohol or illicit drug problem, and he denies any family psychiatric history for mental illness, or
alcohol ‘or substance abuse. His mental status reveals a somewhat disheveled, older appearing,
gentleman who is cooperative, engageable and psychologically minded. He istbrien‘ted in all spheres.
He has some psychomotor retardation and his mood appears dysthymic, his a'ffect being slightly
blunted and constricted. Speech is slow and low in volume. Thought processes are goal-directed and

thought content reveals no psychotic processes or suicidal or homicidal ideation. Cognitive

22,
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examination reveals concentration and attention difficulties with verbal memory difficulties. He is
diagnosed with a Mood Disorder Secondary to General Medical Condition (depressed with apathy)-
293.83 (related to the interferon). The somatic symptoms as well as the three cognitive symptoms are
attributed to the interferon. He is started on bupropion (150 mg BID) and alprazolam (0.5 mg TID
PRN) for his anxiety related to possible recurrence of his disease.

Over the next six months, his mood improves gradually as well as his anxiety. In March
1998, methylphenidate is added to a total dose of 30 mg BID for his concentration difficulties and
worsening féi:igue. By the beginning of May, 1998, his secondary mood symiptoms are resolved.
Following neuropsychological testing in April, 1998, which reveals problems with psychomotor
speed, methory, and executive function, his methylphenidate is increased to 40 mg BID. He
experiénces spfne worsening in fatigue related to interferon treatement, becomes concerned with the

methylphenidate treatment, and requests its discontinuation. He is tapered off methylphenidate,

»Which is completed by the middle of June, 1998. His mood continues to do well on bupropion
' treatement, and he is eventually tapered off bupropion in September, 1998, after 'coﬁlpleﬁng the

recommended treatment.
Throughout the disease course, his appetite and weight remain problematic. He starts his
cancer treatment at a weight of 190 Ibs. Over the course of one year, he loses almost 34 Ibs. After

coming off bupropion, no change is noted in his appetite or weight. His mood remainis stable without

evidence of depression. He is started on mirtazapine on October 1, 1998 at a starting weight of 156.6

ibs. He titrates quickly up to 30 mg QHS and on December 3, 1998, his weight was 168.2 Ib. At
that time, he is increased to 45 mg of mirtazapine. By February 28, 1999, his weight has increased to
182 Ibs with full recovery of his appetite. He remains stable on this dose of medication.

EXAMPLE 2
LH is initially seen for a psychiatric evaluation on 9/17/98, referred by his oncologlst for

- evaluauon of mood changes. He is diagnosed with gastric and esophageal cancer in September,

1996. He receives chemotherapy (5-FU and cisplatin) and radiotherapy, which he corfipletes in
November 1996. He undergoes a complete esophagogastrectomy in January, 1997. He has 9/9 peri-
gaslu'ic nodes positive for metastatic disease. He does well until July, 1998, when he is diagnosed
with pulmonary mass.

. During his psychiatric evaluations, he denies neurovegetative symptoms of depression. He

endorses anxiety symptoms, mostly fears of recurrence and what that means for his life expectancy.

He reports sleeping more than usual: 9-10 hours per night with an additional 4-6 hours during the day.

He remains highly motivated to return to work. He denies any problems with memory or
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concentration. He is most concerned with the extreme fatigue he is experiencing, as well as the total
loss of appetite. He denies any past psychiatric history or family psychiatric history. He does have a
history of heavy alcohol use, but not currently. Upon mental statns examination, he is well-groomed,
cooperative, and engageable. He is oriented in all spheres. There is no psychomotor retardation or
agitation. His mood is euthymic and his affect is pleasant with a wide range. Thought processes are
goal-directed and thought content does not reveal any psychotic process, suicidal, or homicidal
ideation. Cognitive examination reveals no problems with memory or concentration. He is
diagnosed with an Adjustment Disorder with physical symptoms and is started on mirtazapine for his
loss of appetite. His starting weight is 220.6 lbs. He is quickly titrated to 30 mg QHS of mirtazapine.

In October, 1998, he is informed that his pulmonary mass is metastatic disease. Heis
referred for neuropsychological testing for his fatigue. Testing reveals normal cognitive function.
However, he is- started on methylphenidate for the fatigue and is titrated to 20 mg BID over two
weeks in December, 1998. His weight has increased to 232.2 Ibs over the two months of mirtazapine
treatment with modest improvement in his appetite. Repeat neuropsychological testing shows no
change in his dognitive functioning. However, subjectively, LH is no longer sleeping during the day
and is more active. He continues to report fatigue. He loses 5 lbs after starting the methylphénidate,
but reports no worsening of his appetite.

EXAMPLE 3

JH is seen for psychiatric assessment on October 19, 1998. He is 51 years.old and has.
recently been diagnosed with nasopharyngeal carcinoma. He undergoes combined chemotherapy and
radiotherapy and ls into his third week of a total of seven weeks of treatment. He presents with
anxiety symptoms. He reports anxiety prior to his diagnosis with cancer and has been taking
lorazepam for this, with benefit. However, he denies any panic attacks. He adamantly denies any
neurovegetative symptoms of depression. He remains very hopeful for the future. He mentions
some hmxtatlons in his ability to engage in his usual activities, which he atlnbutes to fatigue. 'He has
no élgmﬁcant past psychiatric history. He has a son who has a diagnosis of Obsesswe—Compulswe
Disorder but is doing very well on fluvoxamine. JH is currently on leave from his teaching position
at a university. He is diagnosed, at that time, with Generalized Anxiety Disorder and he is prescribed
clonazepam. He is encouraged to engage in supportive counseling.

He returns to the clinic in March 1999 for a reassessment. He completes his radiation
tt:ealments, returns to work, and teaches two classes. Apart from continued fatigue, he is only
concémed with his loss of appetite and significant weight loss. He states that he has lost

approximately 45 pounds during his treatments. He states that he has no interest in eating and has
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lost a taste for food. He can force himself to eat only when he knows it is necessary. He coriiinues
to deny any neurovegetative symptoms of depression. He also continues to maintain a very positive
attitude and is enjoying his usual activities. He is diagnosed with an Adjustment Disorder with
anxious features and cancer treatment-induced anorexia. He is prescribed mirtazapine, titrating to a
final dose of 30 mg per day. His weight is 166 lbs.

He returns to the clinic one month later weighing 171 Ibs. He states that he has noticed
significant changes in his appetite since starting mirtazapine. He further states that he is eating more
and is more interested in his eating. He continues to have no neurovegetative symptoms of
depresgien. '

P

EXAMPLE 4

Example four is a study using mirtazapine for cancer anorexia. Five patients complete the
study. Two patients who had aiready completed chemotherapy gain weight during the three-month
trial and‘ha‘ve sustained improvement in their appetite. Of particular significance is the fact that the
three ofher patients who complete the study are concurrently receiving chemotherapy for their
caricers. They do not gain weight during chemotherapy, but they are able to maintain their weight,
and their appetites either remain stable or improve. This is a significant illustration of the utility of
the present invention, since weight and appetite are usually diminished during ,chemotﬁerapy. No side
effects of mirtazapine are observed other than those listed in the Physicians Desk Reference, and
mirtazapine is well-tolerated.

| ~ This example illustrates the safety and clinical effectiveness of mirtazapine in doses ranging

from about, 7';5,-45 mg daily for the treatment of cancer anorexia induced By lung cancer treatment, and the
unpact of niirtazapine on aspects of QOL other than weight gain, such as fatigiie and role functioning.
This is accomplished by conducting standard anthropometric assessments (i.e., height, weight, skin-
fold and circumference measurements of triceps and mid-arm, and body mass inde);), biochemical
markers indicative of nutritional status (i.e., albumin, total protein, prealbumin), and QOL
(depression, fatigue, and role functioning) before administration of mirtazapine and at weeks 4, 8, and
12. In addition, patients complete a standard 24-hour recall of foods eaten during a typical 24-hour
period obtained by interview at baseline'and at weeks 4, 8, and 12 on treatment.

Patients with lung cancer who meet the criteria for anorexia are recruited and accrued to this

study consecutively. After written informed consent is obtained, patients receive mirtazapine for 12

weeks. Patients who are taking other appetite stimulants at the time of recruitment {o this study are

excluded.
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(a) Selection of Participants
Eligibility of participants of the present example is determined at the time of clinical follow-
up through a chart review and a discussion with the patient’s attending medical oncologist. Patients
who meet all eligibility criteria are intreduced to a research assistant by their medical oncologist at the
conclusion of the medical visit. The investigators then explain the study to the patient.

Prior to clinical follow-up, patients with lung cancer receiving treatment are seen every three

- to four weeks in a thoracic oncology clinic. Patients requiring chemotherapy receive Taxol and

Carboplatin administered every three to four weeks. The neutropenia experienced by patients is
minimal and blood counts are monitored on days 10-12. Navelbine and Gemcitabine chemotherapy
regimens are administered weekly, and blood counts are monitored weekly. After cdmpletion of

treatment, patients are monitored every three months for one year, and then every six months for

_another two years. All concomitant medications taken during the study are recorded, along with

dosage information, start and stop dates. Certain concomitant treatments are pérmitted within this
study: Temazepam, or Restoril, (up to 60 mg at bedtime; maximum 4 times/week) is permitted

_through day 21 if needed for sleep. Antiemetic medications are permitted.

Nonpsychopharmacological drugs with psychotropic effects are permitted if the participant has been

receiving a stable dose of the drug for at least one month before baseline and is expected to continue

taking the drug without dose changes throughout the study. However, certain concomitant treatment:
nonpsychopharmacological drugs with psychotropic effects that are taken for less than one month
before baseline on a scheduled basis are prohibited. This does not include antiemetic medications.
Although concomitant treatments are restricted for the purpose of this example, it should not be
construed that the present invention is thus limited.

~(b) Treatment Protocols

Medication is taken orally once per day in the evening with food. Participants are treated
with mirtazapine for up to 12 weeks. Participants are seen monthly and are contacted weekly by the
investigator and research assistant to monitor progress and to decide possible dosage increases.

| Participants complete the outcome assessments at baseline before beginning medication and
then at weeks 4, 8, and 12 after starting the medications. Patients complete standardized self-report
questionnaires assessing cancer anorexia, fatigue, depression, role functioning, and global
improvemént. Patients also complete an interview-guided 24-hour recall of food eaten, have a small

amount of blood taken for evaluation of the biochemical markers of nutrition, and complete symptom

. ~diaries for gastrointestinal symptoms.

26
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Mirtazapine doses are in keeping with its labeling for major depression. Mirtazapine is
supplied in 15 mg tablets divided in half. The dosing schedule (TABLE I) follows a flexible dosing
format, which is standard practice in the dosing of antidepressant medications. Therefore, each
participant begins medication by taking one-half tablet once a day in the evening. After one (1) day,
the dose is increased to one tablet once per day in the evening. Every 3 days thereafter, the dose is
increased by one-half tablet in the evening. In this way, the dose is increased by one tablet every 6
days. The dose is increased up to a maximum of 3 tablets per day unless: a) the onset of side effects
precludes this; b) the increase is mot deemed to be in the participant’s best interest; or c) the
participant has a sustained improvement of more than three weeks consisting of increased appetite and
weight gain (a reduction in the frequency and severity of cancer cachexia to mild or none on the
FACIT) and a score of +7 or higher on the Clinician Global Improvement Scale. Throughout the
remainder of the study there is flexible dosing to permit the clinician to get the best optimal balance
between ‘side eﬁ'ects and benefit for the participant. The dose range for the study medication is as
follows ertazapme 7.5 mg to 45 mg/day.

Medication is dispensed once per month according to the dosage schedule (TABLE I).
Dosage is aajusted to optimize the clinical response with minimum side effects.

TABLET '. ( Daosage Levels and Schedule of Administration

Week. Day Bedtime Total # Capsules Mirtazapine
1 1 2 2 7.5 mg
2-4 1 1 15mg .. .
5-7 12 12 22.5mg
2 -t 8-10 2 2 30 mg
11-13 22 22 37.5mg
14 3 3 45 mg
3-12 15-84 3 3 45 mg
(c) ssment Methods .

The fplléwing demographic variables are assessed via self-report: age, race, gender, marital
status, edlllcati"on, occupation, employment status, religion, and income. The NamrPowers Index of
Occupational Status (Nam CB, Terrie EW (1988) 1980-based Nam-Powers Occupational Status
scores (Working paper series 99-48). Tallahassee: Florida State University, Center for the Study of
Populatton ) a medsure of family SES, is used. Participants report their own, and their spouse’s
typical occupatlon, whlch is scored using standard criteria for quantifying occupaugnal prestige on a
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scale of 0 (low) to 100 (high). The higher score of the married couple is used as the index of family
SES, as assessed via a semi-structured interview.

The following medical variables of the participant are assessed via chart review and
discussion with the physician co-investigators: stage of disease (TNM based), ECOG Performance
Status Rating (PSR). (Zubrod CG, Schneiderman M, Frei E, et al (1960) Appraisal of methods for
the study of chemotherapy of cancer in man: Comparative therapeutic trial of nitrogen mustard and
trimethylene thiophosphoramide. Journal of Chronic Diseases, 11, 7-33.), time since cancer diagnosis,
time since Surgery, number of chemotherapy cycles and names of chemotherapy agents, total cGy of

radiation treatments, other current medications, and other medical conditions. I

I

Nutritional Characteristics: Anthropometric measurements are obtained regarding height,
weiéhtfn'iceps skinfold, and midarm circumference. In addition, biochemical markers consisting of
albumin and total protein are obtained. Through interview, a recall of a typical 24-hour period of food
eaten will be documented. Changes in gastrointestinal symptoms such as appet;'_te, early satiety,
nausea, qufiiting, stool frequency, or gastrointestinal discomfort are self-monitored.

Strqctured Clinical Interview for the DSM-IV, Research Version (SCID-I-RV): The
SCID-I-RV (F irst MB, Gibbon M, Spitzer RL, et al (1996) Users Guide for the Structured Clinical
Interview for DSM-IV Axis I Disorders: Research Version. New York, NY., Biometrics Research.)
is administered to assess mood. The SCID-I-RV allows the clinician to determine if the interviewee

. meets cnterla for selected Axis I disorders of the DSM-IV. The SCID-I-RV consists of the following
dlagnbshc modules: Mood Episodes, Psychotic Screening, Mood Disorders, Substance Use

Disorders, Anxiety Disorders, Somatoform Disorders, Eating Disorders, and AdJustment Disorder.

- The administration follows the standard SCID format in that all symptoms will be rated as present,

subthreshold, or absent. The subthreshold category represents the situation in which the threshold for
criterion is almost, but not quite, met (e.g., the individual has been depressed for 10 days rather than
the required two weeks). The first 25 interviews are tape-recorded by both the primary rater and the
criterion rater. Discrepancies are discussed following review of the tapes. Dual ratings are
discontinued when the primary and criterion rater reach 100% agreement about the presence/absence
of the disorders over 10 consecutive interviews. After this, ratings are performed by»_ﬁte primary rater.
The ratings are periodically examined for reliability by having the criterion rater also rate every fifth

interview. Discrepancies are discussed and corrections made for possible rater drift.

2%
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Functional Assessment of Anorexia/Cachexia Treatment (FAACT): This instrument is a
symptom-specific subscale of the Functional Assessment of Chronic Iliness Therapy (FACIT). The
FACIT system is a collection of QOL instruments targeted to the management of chronic illness and
represents Version 4 of the FACT series of questionnaires. The FACIT scale is a 27-item compilation
of general questions divided into four primary QOL domains: Physical Well-Being, Social/Family
Well-Being, Emotional Well-Being, and Functional Well-Being. The FAACT represents the FACIT
subscales plus a subscale specific to Anorexia/Cachexia Treatment. The FACIT system has
ux;dgxgo‘ge péyphometric testing and possesses very good validity, test-retest réliabiliiy,zand internal
consiste;xcy. Cella, D. (1997) Manual of the Functional Assessment of Chronie Iliness Therapy
(FACIT) Scalés. Evanston, IL: Center on Outcomes, Research, and Education; Cella, D.F., Tulsky,
D.S., Gray, G., Sarafian, B, Lloyd, S, et al (1993) The Functional Assessment of Cancer Therapy
(FACT}DScale: Development and validation of the general measure. J Clin. Oncol., 11, 570-579.
Centei' 'for 'EfideMOlogiml Study-Depression (CES-D): The CES-D (Radloff LS (1977) The
CES‘-b scale A self-report depression scale for research in the general population. Applied

" Psychelogical Measurement, 1, 385-401. Devins, G.M., Orme, C.M., Costello, C.G., Binik, Y.M,,

Frizzell, B, Stam H.J., Pullin, W.M. (1988) Measuring depressive symptoms in iliness:populations:
Psychometric properties of the Center for Epidemiologic Studies Depression (CES-D) Scale.
Psychology and Health, 2, 139-156.) is a 20-item scale that measures current level of depressive
symptomatolqu, with emphasis on the affective component--depressed mood. The items are selected
from a pool of items from previously validated depression scales, from the literature, and from factor

analytic studies. Normative data is available for the general population as well as a psychiatric

hpppulatioﬁ. The CES-D h;us very good internal consistency with alphas of 5 for the general

populationtand .90 for the psychiatric population. Spearman-Brown reliability coefficients ranged
from 77;92 and test-retest correlations range from .51-.67. 4

Fatigue Symptom Inventory (FSI): The FSI (Hann D, Jacobsen PB, Azzarello LM, et al (1998)
Measurement of fatigue in cancer patients: Development and validation of the Fatigue Symptom
Inventory. Qual Life Res, 7, 301-310.) assesses the frequency and severity of fatigue as well as its
perceived interference with quality of life. Frequency is measured as the number of days in the past
week (0 f-o‘ 7) respondents felt fatigued as well as the percentage of each day on average they felt
fatigued ( 0, ndne; 10, entire day). Severity is measured on four separate 11-point scales ( 0, not at all
fatigued; 10, as fatigued as I could be) that assess most, least, and average fatigue during the past

week as well as current fatigue. Perceived interference is measured on seven separate 11-point scales
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(0, no interference; 10, extreme interference) that assesses the degree to which fatigue was judged to
interfere with general level of activity, ability to bathe and dress, normal work activity, ability to
concentrate, relations with others, enjoyment of life, and mood in the past week. Interference ratings
are also summed to yield a total interference score. Previous research has shown the reliability and
validity of the FSI with women who are diagnosed with breast cancer as well as women with no

history of cancer.

Globa’i ‘Improvement Scale (GIS), Participant-Rated and Clinician-Rated: The GIS
(Sh:ééhanJDFV, Harnett-Sheehan K (1990) Psychometric assessment of anxiety. disorders. In:
Sartorius N, Andreoli V, Cassano G, Eisenberg L, Kielholz P, Pancheri P, Racaghi G (eds.) Anxiety:
Psychobiological and clinical perspectives. Washington, DC: Hemisphere Publishing Corporation, 85-
100.) is a one- item scale that combines a likert-type response with a linear analogue scale. The
clinician and participant are asked to rate the participant’s improvement since starting treatment with a
score ranging from -10 (very bad, could not be worse) to 10 (major improvement. Back to normal
self). This scale has been used in numerous psychopharmacological trials and has been shown to have
good face validity. Shechan, D.V., Raj, AB., Harett-Sheehan K, Soto, S, Knapp, E (1993) The
relative efficacy of high dose buspirone and alprazolam in the treatment of panic disorder: A: double-
blind plaéebo-cfmﬁolled study. Acta Psychiatrica Scandinavica, 88(1), 1-11; Sheehan, D.V., Dunbar,
G.C., Fuell,fD._L. (1992) The effect of paroxetine on anxiety and agitation associated with depression.
Psychophanﬁacology Bulletin, 28(2), 139-143. Roth, D., Mattes, J, Sheehan KH, Shechan DV (1990)
A double-blind comparison of fluvoxamine, desipramine and placebo in outpatients with-depression.

Progress in Neuro-Psychopharmacology and Biological Psychiatry, 14, 929-939).
(d) Baseline Evaluation
. The following data is collected from participants at the Baseline Evaluation:

1. Detailed psychiatric and medical history with a DSM-IV multi-axial diagnostic evaluation,
inplhding the Structured Clinical Interview for Diagnosis of DSM-IV Disorders (SCID). A
detailed appetite and weight loss history are obtained. If the potential participant have a prior
- /(‘psychiatric history, information on prior medication treatments, length of administration and
‘ therapeutic response, duration of any current episode of depression and the presence or
absence of precipitating factors for the current episode is obtained.

2. Physical Examination.
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3. Vital Signs—oral temperature (degrees Fahrenheit), systolic and diastolic blood pressure and
heart rate.

4. ECOG Performance Status Rating (PSR).
Anthropometric measurements (i.e., height, weight, triceps skin-fold, and mid-arm
circumference).
Body Mass Index.
Biochemical markers (i.e., albumin, total protein, prealbumin).
Frequency and severity of cancer cachexia and anorexia using the Functional Assessment of
Chronic Illness Therapy (FACIT)- Anorexia/Cachexia Scale.

9, , Standard 24-hour recall of foods eaten during a typical 24-hour period obtained through
‘interview.

10. Personal Data Inventory.

11. Center for Epidemiological Study-Depression (CES-D).

'12."  Fatigue Symptom Inventory (FSI).

13.  Screening Form (presence of inclusion criteria and the absence of exclusion criteria).

14. V ‘Concomitant medication record.

15.. “Study medication record.

(¢) Repeat Evaluations

The following self-report instruments and measurements are administered at weeks 4, 8, and 12:

w

© e N oo

10.

Anthropometric measurgment.
‘Body Mass Index.

Biochemical markers

Frequency and severity of cancer cachexia and anorexia using the Funétional Assessment of
Chronic Iliness Therapy (FACIT)- Anorexia/Cachexia Scale.

Standard 24-hour recall of foods eaten during a typical 24-hour periocgi}fpbtained through

interview.

“ Center for Epidemiological Study-Depression evaluation (CES-D).

Fatigue Symptom Inventory (FSI).

Clinician Global Improvement Scale (10-point).
Participant Global Improvement Scale (10-point).
EPOG Performance Status Rating (PSR).

-
&
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11. Concomitant medication record.
12. Study medication record.
Efficacy is assessed with the following rating scales as outlined above on weeks 4, 8, and 12:
1. Anthropometric measurements.
2. Body Mass Index.
3. Biochemical markers.
4, Frequency and severity of cancer cachexia and anorexia using the Functional Assessment of
Chronic Hiness Therapy (FACIT)- Anorexia/Cachexia Scale.
5. Clinician Global Improvement Scale (10-point)
6. Participant Global Improvement Scale (10-point)
7. Center for Epidemiological Study-Depression (CES-D).
8. Fatigue Symptom Inventory (FSI).
9. Stafidard 24-hour recall of foods eaten during a typical 24-hour period obtained through
interfv'i‘eyv.‘ )
The Weekv 12 measurements are obtained within 72 hours of the par;ﬁeipamp;s last dose of
study medication. Recognized side effects of mirtazapine include dry mouth, increésed ébpetite,
constipation, weight gain, and paradoxical somnolence (decreases with increasing dosage). Any
single dose of mirtazapine greater than 1000 mg or any dose of mirtazapine taken in a suicide attempt
or gesture considered to be an overdose.
(f) Results
| TABLE 11 illustrates weight gain or decreased weight loss in lung cancer patients
treated with mirtazapine. Patients numbered 5, 8 and 13 undergo chemotherapy concurrently
with this'study. Patients numbered 1 and 16 have completed chemotherapy prior to this
study.
[PT#] SCID, | NORMAL | BASELINE |BASELINE| WEIGHT | APPETITE | WEIGHT |APPETITE | WEIGHT | APPETITE |DOSE]
MOOD| WEIGHT | WEIGHT |APPETITE| @1MO | @1MO | @20 | @2MO | @3MO | @3MO
T | neg | 1750bs. | 1611bs. 5 168 lbs. 7 167.6 Ibs. 8 1705bs.| 10 | 15mg
5 | neg | 1601bs. | 142.3 Ibs. 1 139.2 bs. 5 1353 bbs. 5 136.7 Ibs. ] 4Bmg
8 | neg | 230 s, | 153.3 Ibs. 4 1453 bs. 8 150.5 Ibs. 8 149.1 tbs. ] 45mg
13 | neg | 1601s. | 142 bs. 7 | 141.8 bs. 7 144 Ibs. 7 | 130880bs 6 45mg
16 | neg | 1361bs. | 118.5 Ibs. 5 123.5 bs. 7 124.5 bs. 7 1217%s 7 30mg

X
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All of the above-cited patents, publications, and references are hereby expressly incorporated
5 by reference in their respective entireties.

It will be apparent to one of ordinary skill in the art that other embodiments can be readily
contemplated in view of the teachings of the present specification. Such other embodiments, while
not specifically disclosed nonetheless fall within the scope and spirit of the present invention. Thus,
the present invention should not be construed as being limited to the specific embodiments described

10  above, and is solely defined by the following claims.
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" >The method as in claim 1, wherein said enantiomer is (S). 1//

What is claimed is:

-A method for ameliorating loss of lean body mass in a patient having a wastxlfg &isea’se, the
method comprising:

S administering to said patient at least one effective dose of an enantiomer of
1,2,3,4,10,14b-hexahydro-2-methyl-pyrazino[2, 1-a]pyrido[2,3-c][2] benzazepine
*.(ORG 3770), or a pharmaceutically acceptable salt thereof, in.a pharmaceutically

dcceptable camerj Whemin said eh@tiomer is selected from the group consisting of
(Ii); (S), anda mb&me thereof. '

The method as in claim 1, wherein said enantiomer is (R). A e

4

The method as in claim 1, wherein said enantiomer is a racemic mixture of (R) and (8).

The method as in claim 1, wherein said wasting disease comprises one or more diseases

selected from the group consisting of cancer anorexia, cancer cachexia, acquired immune deficiency

syndrome, and anorexia nervosa.

6. The method as in claim 1, wherein said wasting disease results from medical treatment of
another condition.

7. The method as in claim 1, wherein said dose is less than 1000 mg per day.

8. : The method as in claim 7, wherein said dose is about 7.5 to about 45 mg per day.

9. "I‘lTe method as in claim Al, wherein said dose is administered orally or is injected.

10. 'I;_he method as in claim 1, wherein said method is continued for at lws,it 12 weeks.

11. The method as in claim 1, wherein each said dose is administered once each day.

12, The erthod as in claim 1, wherein each said dose is administered in two parts each day.
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13. The method as in claim 1, wherein a first dose of said enantiomer is about 7.5 mg per day.

14. The method as in claim 13, wherein subsequent doses of said enantiomer are between about
7.5 and about 45 mg per day.

15. The method as in claim 14, wherein said subsequent doses are titrated to provide a maximum
effective dose.
16. ‘The method as in claim 1, wherein said effective dose is sufficient to increase the lean body

mass of said patient.

17. The method as in claim 1, wherein said effective dose decreases the loss of lean body mass of

said patient.
18. The method as in claim 1, wherein said effective dose increases the appetite of said patient.
19. The method as in claim 1, wherein said patient has depressive a condition.

20. A method for increasing the tolerance of a cancer patient to chemotherapy or radiotherapy,
the method comprising:

) administering to said patient an effective dose of an enantiomer of 1,2,3,4,10;14b-
hexahydro-2—methyl-pyrazino[2,1-a]pyﬁdo[2,3-cj[2] benzazep:lneA(GR(} 3776), ora
phaixmaceutically acceptable salt thereof, in a pharmaceutically accei:table carrier,
wherein said enantiomer is selected from the group consisting of (R), (8), and a
mixture thereof. .

21, - I]ie method as claim 20, wherein said method increases said tolerance by maintaining or

imprqviné the appetite of said patient.

23. The method as claim 21, wherein said method increases said tolerance by maintaining the
weight of said patient.



10

15

20

25

30

WO 01/00196 PCT/US00/17432
24

24. A method for improving the quality of life of a patient having a wasting disease, the method

comprising:
administering to said patient an effective dose of an enantiomer of 1,2,3,4,10,14b-
hexahydro-2-methyl-pyrazino{2,1-a]pyrido[2,3-c][2] benzazepine (ORG 3770), or a
pharmaceutically acceptable salt thereof, in a pharmaceutically acceptable carrier,
wherein said enantiomer is selected from the group consisting of (R), (S), and a
mixture thereof. .

25. The method of claim 24, wherein said improvement is loss of fatigue or improved role

functioning.

26. The method of claim 24, wherein said improvement is improvement in at least one of physical

well-being, social well-being, family well-being, emotional well-being, or functional well-being.

27. . Aﬁm‘ethod for increasing biochemical markers of nutrition in a patient having a wasting
. disease, the method comprising:

* administering to said i)atient an effective dose of an enantiomer of 1,2,3,4,10,14b-
hexa.hydro—2-methyl-pyrazino[2,l-a]pyrido[2,3ZE] (2] benzazei)ine (ORG 3770), ora
pharmaceutically acceptable salt thereof, in a pharmaceutically acceptable carrier,
wherein said enantiomer is selected from the group consisting of (R), (S), and a
mixture thereof.

28. T‘hemethnd of claim 27, wherein said markers are serum albumin, serum prealbumin, or total
‘serumn protein.
29. A method for increasing lean body mass in a patient having a w;xsting disease, the method

comprising;
administering to said patient an effective dose of an enantiomer of 1,2,3,4,10,14b-
hexahydro-2-methyl-pyrazino[2, 1-a]pyrido[2,3-c][2) benzazepine (ORG 3770), or a
pharmaceutically acceptable salt thereof, in a pharmaceutically acceptable carrier,
wherein said enantiomer is selected from the group consisting of (R), (8),and 2

; ' mixture thereof,

e
w
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The method as in claim 29, wherein said increase in lean body mass is measured by at least

one anthropometric measurement of height, weight, triceps skin-fold, or mid-arm

circumference.

A method for decreasing the loss of lean body mass in a patient having a wasting disease, the
method comprising:
administering to said patient an effective dose of an enantiomer of 1,2,3,4,10,14b-'
hexahydro_2-methyl-pyrazino[2,l-a]pyrido[2,3-c] [2] benzazepine (ORG 3770), ora
pharmaceutically acceptable salt thereof, in a pharmaceutically acceptable carrier,
wherein said enantiomer is selected from the group consisting of (R), (S), and a
mixture thereof.
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57 ABSTRACT

The invention relates to compounds of the genéral for-
mula I: )

or a salt thereof, in which

A represents a pyridine ring or a halogen substituted
pyridine ring,

R, represents hydrogen, alkyl (1-6 C), alkoxy (1-6 C),
alkylthio (1-6 C), halogen, OH, SH or CF;

R, represents hydrogen or a lower alkyl or aralkyl
group and

n and m may each be 1, 2 or 3 with the proviso that
the sum of m and # must be 2, 3 or 4, having CNS
activity, a pronounced antihistamine activity and
little or no antiserotonin activity.

4 Claims, No Drawings
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1
TETRACYCLIC COMPOUNDS

The invention herein referred to relates 1o novel

biologically active tetracyclic compounds, to methods 3

for the preparation of these compounds and to methods
- for the preparation of pliarmaceutical formulations con-
taining these compounds as active components.

The invention relates to particilar to the compounds
of the general formula I:

or a selt thereof, in which
A: fepresents a pyridine ring or a halogen substituted
pyridine ring,

R, represents hydrogen, alkyl (1-6 C), alkoxy (1-6 C), ,5

alkylthio (1-6C), halogen, OH, SH or CF;

R, represents hydrogen or a lower alkyl or aralkyl
group and .

n.and m may each be 1, 2 or 3 with the proviso that

the sum of m 4 n must be 2, 3 or 4.

The compounds of general formula I possess valuable
biological properties: they possess in particular CNS
activity and pronounced antihistamine activity, but
have little or no antiserotonin activity.

‘The compounds according to the invention may be 35

prepared in a way which is usual for such compounds.
The present compound I may for example be pre-
paredul?ﬁngclomeofaoompomdwiththegeneml

SN

(CH(“N (;mz).
R

CH,X R, I
N

or a salt thereof, in which A; R,, R,, 7 and m have the 30

previcusly indicated mesnings and X represents a hy-
droxyl group, an esterified or etherified hydroxyl group
or hydrogea (F, Cl, Br or I). The etherified hydroxyl
-group may preferably be a lower alkyloxy group (1-6

C); the esterified hydroxyl group is preferably a lower 35

ahpm acyloxy group, such as an acetoxy group, or a
mlp&onyloxy. group, such as a tosyloxy or mesyloxy
group. ' ‘

. 'This condensation is performed under strongly dehy-

drating (X = OH) or dehydrohslogenating (X = halo- 0 prepared (sce Flow Sheet A).
iemperature.

gen) conditions, preferably at an elevated

Flow Sheet A; compound I eud II1

v 2

/z@aﬁng, or as the case may be, dehydrohalogenat-
i ents, which may be added to the reaction mixture
for this purpose include acids, such as sulphuric acid,
concentrated hydrochloric acid, picric acid, trifluoro-
acetic acid, phosphoric acid, polyphosphoric acid
(PPA), phosphorus oxychloride, phosphorus trioxide,
phosphorus pentoxide and Lewis acids, such as alumin-
fum chloride, ferric chloride, zinc chloride, tin chloride,
titanium chloride, boron trifluoride, antimony penta-
chloride and zirconium tetrachloride. -

Dehydrating agents which are particularly preferred
are sulphuric acid and phosphorus derivatives, such as
PPA and phosphorus oxychloride. As dehy-
drohalogenating agent, use is preferably made of alu-
minium chloride. This method is preferably used for the
preparation of compounds in which m and 7 do not
both simultaneously have the value 1.

The compounds of general formula IT are new com-
pounds, which may be prepared iil a variety of ways.

The flow sheet on page 6 (sheet-A) shows one of the
possible routes for the preparation of the starting-
material II. The steps given all refer to reactions which
are in themselves known in the literature.

Another method of preparation, which in view of the
substantially analogous method of preparation of the
starting material is in fact to some extent related to the
method noted above, consists of the reduction of the
keto group in a compound of general formula ITI:

in which A, R,, Ry, m and n are defined before.

The reduction of the keto group to the corresponding
methylene group is achieved in a way usual for such
conversions, for example, by a Wolff-Kishner, FHuang-
Minlon or Clemmensen reduction. However, also other
methods can be used, such as _

reducing the keto group to a hydroxyl group with
e.g. a complex metalhydride, followed by removal of
the hydroxyl group in & known manner e.g. by convert-
ing the hydroxyl group into a suitable ether such as a
tetrazolyl ether, or into a suitable ester such as an ester
derived from a sulphonic or phosphoric acid, or into
halogen and splitting off these groups by hydrogenoly-
sis,

converting the keto group to a di-alkylthioketal or
alkylenethioketal, followed by hydrogenolysis.

The compounds III are also new compounds, and are
prepared in a way usnal for such commpounds. By mak-
ing a simple change in the reaction scheme as shown for
the starting materials II, the componads ITI may also be

4

&
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A completely different but readily usable method for g5
the preparation of the present compounds consists of
the ring closure of a compound with the general for-
mula IV:

W

42



or a salt thereof, where A, R,, R, and n possess the
meanings previously defined. )

The ring closure for obtaining the heterocyclic ring
(ring D) may take place in the way described in the
literature, by allowing the compound TV to react with a
reagent of general formula V: '

Zy— (CH)n— 2, . C v

where m has the meaning previously ‘defined, and Z,;
and Z, represent similar or different groups selected
from halogen, hydroxy or an etherified of esterified
hydroxy group, such as a lower alkyloxy group, a lower
aliphatic acyloxy group or a sulphonyloxy group.

Examples of reagent V which may be used in the
method herein referred to are methylene chloride,
methylene bromide, ethylene bromide, ethylene iodide,
ethylene chloride, 1-chloro-2-bromo-ethane, propylené
chloride, propylene bromide, methylene diol (= solu-
tion of formaldehyde in water), 1-tosyloxy-3-bromo-
propane, 1,3-dimesyloxy-propane etc.

A related method for preparing the relative com- 35

pounds consists of a ring closure of a compound of the
formuia:

or-a salt thereof, in which Z,, R, 'k;_,-.A, m and n have 50

thememingsdeﬁnedpremously o
'In general, this ring closure is effected at an elevated
temperature, preferably in the presence of a ring clo-

sure-promoting agent. In the case Z, is hydroxy » the 55 . optically active precursors with formula II, I, IV, VI

ring closure may be promoted by adding a dehydrating
agent herein defined previously. If Z is halogen the ring
closure is preferably carried out by. addmg a base such
as pyridine or triethylamine. -
Thestarhngcompounds offormmaVImaybemo-
lated from the reaction described in the prevnous
" method using a compound of formula IV and a reagent
V as. starung products. Usually, however, they may be.

prepared more convemently in a way mdleated in Flow. ¢,

Sheet B.
. Ancther method for the preparation of the com-
pounds according to the invention oonsxsts of reducuon

4,062,848
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of one or more oxo- or thio group(s) in a compound of
general formula:

on a salt thereof, in which A, R;, R, have the meanings
defined above, and B represents - in agreement with the
definition of m and » of formula I - a five-, six- or seven-
membered heterocyclic ring, in which at least one of the
carbon atoms adjacent to one of the mtrogens is substi-
tuted by an oxo or thio group.

The reduction of the above described compound is
achieved in a way usual for the reduction of an amide or
thio-amide group, with the aid of a metal hydride, such
as lithium aluminium hydride, diborane, or by means of
catalytic hydrogenation, preferably with Raney nickel.
Diborane is the preferred reducing agent.

Compounds VII may be prepared in a way analogous
to that described in the literature, by condensation of a
diamine of the general formula IV or a related com-
pound mcordmgtotheformthA,menuonedmthe
flow sheet on page lz,mthreagentssuchascarbon
disulphide (m = 1), phosgene, (m = 1), thiophosgene
(m = 1), urea (m = 1), an alkyl haloformate (m = 1),
a dialkyl oxalate (m = 2), a halo-thio-acetyl halide (m
= 2), an alkyl halo-acetate (m = 2), ‘acrylic acid/-
POC], (m = 3), a halopropiony] halide (m = 3), etc.

Starting from a compotind of formula IV A it is also
possxble to obtain compounds of formula VII by react-
ing IV A with a reagens of formula V, especmlly for-
maldehyde (= methylene-diol). :

‘The starting materials of the general formulae IV, IV
A and VI needed in the last mentioned reaction meth-
ods are prepared in a mamner known for amalogous
compounds. A method for obtaining these compounds
is outlined in Flow Sheet B,

The compounds I possess an asymmetric carbon
atom, as a result of which-separate optical amtipodes
may also be prepared in addition to a racemic mixture I.
‘These optical amtipodes, which, just as the racemic
mixture I, are included in the invention; may be pre-
pared by resolution of a racemic final product I. They
may however also be prepared directly by starting from

or VII insiead of the corresponding racemi_c starting
material. This last-noted synthesis means in fact that the
resolution of the racemates hes taken place in an earlier
stage, of the total synthesis.

By salts of the compounds according to the invention
are understgod: the pharmaceutically acceptable acid

- addition salis and quaternary ammonizm compounds L

‘The acid addition salts are obtamw hy reaction of the
free base I with a suitable inorganic or organic. acid,

_such as hydrochlonc acid, sulphuric acid, phosphoric

acid, acetic gcid, maletc acid, fumaric acid; citric acid,

‘ascorbic acld etc.
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Flow sheet B; compounds IV, IV A aad VI
(T,NHZ
. = N
Ri | () toutylosychioride ,
/Cﬂz . (2) strong base, e.g. NsOCH; or potassium t.butoxide
5 -

O

1. Zy—(CHy)s—NHR; »1:1: i -
2. LIAIH, LPY“}H“’IY"‘
3, esterification




4,062,848

.9

FlowsheetB,compomdslV.lVAendVl
Ry

Thepha.tmaceutwaﬂyaeceptable ammo-
njum -compounds, in particular the (1-4 C) alkylam-
monium salts, are prepared by the reaction of the free
base I with e.g. an alkyl halide, such as methyl iodide.

It is naturally possible to introduce or change the 20

substituent R; in the benzene ring of compound I or to
introduce: a halogen substituent in the pyridine ring
after the above-noted reactions, although the prior pres-
enceofthesesubsﬁﬂxentsintheabove-namedstarﬁng

10

EXAMPLE

The ion of —
2-methyi-1,2,3,4,10,145-hexahydrobenzofc]-
pymzino[l,z-a]pyndo[?o.z-ﬂazepme and salts

1. l-(3-cyanopyndyl-2)-2-phenyl—4-me‘thylpmemnne.
17.43 g (0.3 mol) dry potassium fluafide is added toa
solution of 13.85 g (0.1 mol) 2-chloro-nicotinenitrile and
17.62 g (0.1 mol) 1-methyl-3-phenylpiperazine in 250 mi

materigls.is preferred. It is, for example, possible to 25 dry DMF and the suspension is heated at 140° C under

preparg 1, in which R, is alkoxy by one of
- thenotedmethods,mdaﬁerwardsconventhealkoxy-
_group (Ry) into a hydroxy group using known methods.

A halogenation of a compound I with for instance bro-

a nitrogen atmosphere for 20 hours. After cooling, the

reaction mixture is poured out into 1,250 ml water.
The aqueous phase is extracted four times with 300

mi ethyl acetate, after which the combined organic

" mine or chiozine affords mainly a compound I, in which 30 extracts are washed with 100 mi water. Afier drying,

thepyridmerhghnsbeensubstimtedbyonehalogen
atom.

Changing the substituent on the nitrogen atom (R,) of
& compound I after the above-noted reactions is how-
ever more usual. It is, for example, possible to (ar)alky-
Iate the unsubstituted amine (R, = H) in the usual way,
resulting in a compound with R; = (ar)alkyl. This (ar-
Jalkylation can be achieved direcily, with, for example,
an alkyl halide, or indirectly by acylation with, for

the ethyl acetate extracts are evaporated. The crude oil
may be used as such for the following step. The nitrile
obtmned may however also be purified by column chro-
matography on Si0,, with hexane-acetone (95:5). In this

35 way, 21.9 g (79%) pure 1-(3-cyanopyridyl-2)-4-methyl-

2-phenylpiperazine is obtained; the substance. crystal-
lizes from pétrolenm ether 40/60; melting point
66.5°-67.5° C,

Ryin toluene: ethanol (6:4) = 0.74 (Si0,)

example, an acid halide or anhydride, followed by re- 40  Ryin toluene: acetone (6:4) = 0.27 (Si0Cy).

duction of the carbonyl group in the thus-obtained N-
acyl derivative. Preferred methods for the introduction
of an N-methyl substitueat (R, = CH;) are the proce-
dure according to Eschweiler-Clarke or the reaction of

2. 1-(3-carboxypyridyl-2)-2-phenyl-4-methylpipera-
zine.

195 g (0.07 mol) l—(3-cyanopyndyl-2)-4-methyl-
phenylpiperaziue is dissolved in 390 ml of a saturated

a compound I (R; = H) with formaidehyde and sodium 45 solution (25 g KOH per 100 ml ethanol). The solution is

cya.noborohydride in, for example, acetonitrile.
A compound I.in which R; is alkyl or aralkyl can
furthermore be converted into a compound I with R, is

H'in one of the usual ways described in the literature, )
for example, by reaction with an alkyl chloroformate 50 chioride. The residval

‘such as ethyl chloroformate, or with cyanogen bro-

mide,ﬂﬂs followed by hydrolyms of the product obtained in
way.

Withinthecontextofthmmventaon, an alkyl group as

heated with stirring at 100° C for 24 hours.

After cooling, water (390 ml) is added. The alcohol is
evaporated under vacuum and the cloudy solution re-
maining is extracted - twice with 100 ml‘ methylene
aqueous phase is cogled and the
pHxsadJustedto7withdilnte(2N)HCLafterwhichn
is extracted with chloroform. After drying the com-
bined chloroform extract, it is reduced to small bulk and
16.2 g 1-{(3-carboxy-pyridyl-2)4-methyl-2-phenylpiper-

defined under R and R,is understood to be a branched- 55 azine is obtainéd es a colourless oil. Crystallization from

or straight-chein alkyl group with 1 - 6 carbon atoms,
such as methyl, ethyl, propyl, isopropyl, butyl, tsobutyl.
tert. butyl, n-pentyl, isopentyl and hexyl.

‘The alkyl groups of the alkoxy and alkyl-thio groups
as defined under Riand R; have the same meaning,

By an aralkyl group in the definition of R, is prefer-
ably: meant a pheaylalkyl group, in which the alkyl
group contains 1 - 4 carbon atoms, such as benzyl,
phenylethyl, phenylpropyl, phenyhswropyl, phenylbu- -
tyl and phenylisobutyl.

For the utilization of the compounds 1 a8 biologically
active compounds, preference is accorded to the com-
pounds I in whichzn = land m = 201-3

ethanol gives a crystalline substance with a melting
point of 161°-162° C.

R, in nbutanol: pyridine: acetic acid: water
(4-075025 1) = 0.31 on Si0,. -

3 l-(3-hydroxymethylpyndyl-2)—2-pheﬂyl—4—methyl—
204 g (007 mol) 1-(3-carboxypyridyl—2)—2-phenyl—4-

" methylpiperazine is dissolved in 300 ml dry THF and

gradually added with stirring over a period of 1 hour to

65 aboilinssuspensionoﬂOAgLiAlH.in'ﬁOOmldryTI{F

under a mifrogen atmosphere. The mixture is boiled
underreﬂuxforafurther4houm,afterwhich1tns
cooled in an ice-bath and decomposed by carefully
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adding 81.6 ml water with stirring. The stirring is con-
tinued for some time at room temperature, after which
the inorganic salts are filtered off. The filtrate is dried
and solvent is removed by evaporation, giving a yield of
18.39 g (93%) 1-(3-hydroxymethylpyridyl-2)-2-phenyl-

4-methylpiperazine. Recrystallization from ether gives"

a crystalline product (white needles) of meltmg point
124°-126° C. Ryin butanol: pyndme ‘acetic acid: water
(4:0.75:0.25:1) = 0.48 on SiO,. -

4. 2-methyl-1,2,3,4,10,145-hexahydro-benzo[c)-
pyrazino-[1,2-a]-pyrido[3,2-flazepine.

6.5 ml concentrated sulphuric acid is added dropwise.
at room temperature with constant stirring to 3.25 g of
the alcohol obtained in 3. During the addition, the tem-
perature rises to about 35° C. The whole is subsequently
stirred for a further 2 hours, until a clear homogenous
reaction mixture is obtained. This is allowed to stand for
a few hours, after which 60 g ice is added and the mix-
ture is made alkaline with concentrated ammonia (22
ml). The reaction mixture is then extracted with chloro-
form. The chloroform extracts are combined, dried and
concentratéed. The crude reaction product crystallizes
when ether is added, and the solid obtained is recrystal-
lized frotn petroleum ether 40-60. Yield: 2.43 g;- meltmg
point: 114°-116° C.

Ryin methanol: aceﬁc acid (9:1) = 0.48 on SiO,.

Treatment of the thus obtained free base with an
alcoholic HC] solution gives the HC] salt of 2-methyl’
1,2,3,4,10,14b-hexahydro-benzo[c]pyrazino-[1,2-a}-
pyrido[3,2-flazepine. :

Treatment of the free base with methyl iodide pro-
vides the corresponding iodomethylate.

EXAMPLE O

The following compounds are prepared in a way
corresponding to that described in example I:

a. 1,2,3,4,10,14b-hexahydrobenzofc]pyrazino[1,2-a]-
yndc:P 2-ﬂazepme maleate; melting point 187°-190°
Voot o L

Rfm butanol: acetlc acid: water (4:1:1) = 0.47 (SiC,).
b. " -12-chloro-2-methyi-1,2,3,4,10,145-hexahydroben-
zo[c]-pyrazino[1,2-a]pyrido[3,2-flazepine  dihydro-
chloride; melting point 281°-284° C,
Ryin toluene: ethanol (82) = 0.33 (SiOy).
Melting point te: 207°-209° C
c. 13-ch10r0-2-methyl- 2,3,4,10, l4b-hexahydroben-
zo[c]-pyrazino[1,2-a]pyridof3,2-flazepine dihytﬁo-
chloride; melting point 222°-224° C,
Ryin toluene: etha.nol {8:2) = 0.44 (8iD,).
Melting point ki + 158°-160° C.
d 12-chloro-2-methyt1,2,3,4,10,14b-hexahydroben-
zo[c)-pyrazino[1,2-a]pyrido[3,2-flazepine-2-methio~
dide; melting point 279°-281° C.
12-methoxy-2-methyl-1,2,3,4,10,145-hexahydroben-
zb[c]epyrﬁmno[1,2-a]pyndo[3,2-ﬂazepine
Ryin toluene: ethanol (8:2) = 0.4 (SiO,).
f. 2,11-dimethyi-1,2,3,4,10, l4b-hexa.hydrobenzo[c]-
pyrazino-[1,2-a]pyrido[3,2-flazepine
Ryin toluene: ethanol (8:2) = 0,38 on SiO,.
g 2,13-dimethyl-1,2,3,4,10,145-hexahydrobenzofc]-
pyrazino{1,2-a]pyrido[3,2-flazepine. hydrochloride;
melting point: 260°-265° C (dec.)
Ryin toluene: ethanol (8:2) = 0.41 (SiO5).
13-hydroxy-2-methyl-1,2,3,4,10,145-hexahydroben-
zo[c)-pyrazinof1,2-a]pyrido[3,2-flazepine (oil). -

e.
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JEXAMPLBIII

Preparation of
2-methyl-1,2,3,4,5)15b-hexahydro-11H-benzolc][L4-
diazepine{1,2-a]pyrido{3,2-flazepine

1. Nt.methyl-N!-(3-propionic acid)-2-phenyléthylene
iamine.

28.8 g Nl-methyl-2-phenylethylene diamine-is dis-
solved in 350 m! toluene: 13.3 ml acrylic acid is added to
this solution and the mixture is heated with stirring in an
oil bath-at-60° C for 3 hours. After cooling, the reaction
mixture is evaporated under vacuum and the residue is
crystallized from ethanol. Yield 33 g; melting: point
178°-179° C.

Ryin methanol: acetone (9:1) = 0.75 on SiO,.

2. 2,3,4,5,6,7-hexahydro-1H-1-methyl-3-phenyl-5-
oxo-(1,4)-diazepine

33 g of the diamine obtained in 1. is suspended in 900
ml toluene and 70 ml SOClhd 2 is added with stirring to
the suspension, which is then heated to an oil bath at 75°
C for 3 hours,

After cooling, the precipitate is filtered off and
washed with toluene. This precipitate is then recrystal-
lized from ethanol, after which it is dissolved in the
minimum amount of water n . The agueous
solution is made alkaline with 33% NaOH after which
it is extracted with ether. The ether layer is evaporated
to dryness under vacuum. _

Yield 25 g; melting point 123°-125° C

Ryin methanol: acetone (9:1) = 0.5

3 2,3 4,5,6 7-hexahydro-1H-1-methyl-3-phenyl—(l 4-

ine.

16 g lithijum aluminium. hydride is suspended in 500
ml dry ether. A solution of 16 g of the product from 2.
in 200 ml dry tetrahydrofuran (THF) is added dropwise
to this suspension. The resultant mixture is then refluxed
for 4 hours, after which it is cooled in ice and 64 ml
water is slowly added. The white inorganic precipitate
is filtered off and washed with THF. The colourless
filtrate is evaporated under vacuum. Yield 14.2 g of a
colonriess oil.

Ryin methanol: acetone (9:1) = 0.1 on SiO,,

4. 1-(3-cyanopyridyl-2)-2-phenyl-4-methyl-
2,3,4,5,6,7-hexahydro-1H-(1,4-diazepine.

7 g of the diazepine derivative prepared in 3. in mixed
with 7 g 2-fluoro-picotinonitrile, and 4 g sodium car-
bonate (anhydrous) is added to this mixture. The whole
is then heated in an oil bath at 140° C for 4 hours. After
cooling, the mixture is extracted with warm hexane and

 the extracts are evaporated tax dryness Yield 8.2 g;

melting point 83°-86° C,

5. l(3-carboxypyﬁdyl-2)-2-phenyl—4-methyl—
2,3,4,5,6,7-hexahydro-1H-1,4-diazepine.

6 g of the nitrile obtained in 4. is suspended in 100 ml
ethanol (96%). 40 g KOH is then added to this suspen-
sion and the reaction mixture is then refluxed for 33
hours. After cooling, the reaction mixture is diluted
with 300 ml ethanol, and the pH is then adjusted to 6 by
addition of a 30% solution of ¥ICI in ethanol. The or-
ganic precipitate is filtered off and the filtrate is evapo-
rated under vacuum. The residue is taken up in methy-
lene chloride, after which the methylene chloride is
distilled off uader vacuum.

Yield 3.6 g; melting point 178°~180° C.

Ryin methanol: acetone (9:1) =04

6. 1-(3-hydroxymethyipyridyl-2)-4-methyl-2-phenyl-
2,3,4,5,6,7-hexehydro-1H-1,4-diazepine.
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300 mg lithium aluminium hydride is suspended in 40
ml dry ether. A solution of 100 mg of the carboxylic
acid from 5. in 40 ml dry ether is then added to this
‘suspension and the whole is refluxed for 2 hours, after
which it is cooled in ice and 1.2 ml water is added drop-
wise. ‘The inorganic precipitate is filtered off and
washed with ether. The filtrate is evaporated to dryness
under vacuum.

Yield 40 mg of an oil; Rsin methanol:acetone (9:1) = 10

0.35 on SiO,.

7. 2-methyl-1,2,3,4,5,15b-hexahydro-11H-benzo|c]-
[1,4]diazepinef1,2-alpyrido[3,2-flazepine monopicrate.

0.5 ml concentrated sulphuric acid is added to 40 mg
of the alcohol obtained in 6, and the resultant mixture is 17
heated on a steam bath for 10 minutes. 10 ml iced water
(0° ©) is then added and the whole is extracted with

- ether. The acid aqueous layer is made alkaline with 2 N
NaOH and extracted with ether. The ether extract is 59
washied with water and solvent is removed under vac-
uum, giving the title compound as free base (oil).

Rrin butanol: acetic acid: water (4:1:1) = 0.43 on
SiO,.

‘The oily residue is taken up in 0.5 ml ethanol and a 25
solution of picric acid in ethano! is then added to this
solution. The precipitate is filtered off and washed with
ether.

Yield 20 mg; melting point 205°-208° C. 30

EXAMPLE IV -

Preparation of 2-methyl-l 4,10 ,145-hexahydro-
benzo[c]pyrazino[1,2-alpyridq[3,4-flazepine. .

18 g 1-3-hydroxymethylpyridyl-4)-2-phenyl-4- 35
methylpiperazine, melting point 127°-129° C, prepared
in a way analogous to that described in example I, is
added in portions to 3.6 ml cooled, concentrated sul-
phuric acid under nitrogen over a period of about 10
minutes. The mixture is subsequently stirred for about 7
hours at room temperature, uatil a clear homogeneous

. Feaction mixture has been obtained.

25 g ice is then added to the mixture, after which it is
rendered alkaline with concentrated ammonia (about 12 45
ml). The alkaline mixture is then extracted with ethyl
acetate and the ethyl acetate extract thus obtained is
dried and evaporated to dryness.

Yield 1.68 g of a colourless oil.

Ryin mathanol: acetic acid (9:1) = 0.42 on Si0;.  °°

The compound is treated with picric acid in ethanol,
by means of which a crystalline dipicrate is obtained.
Melting point 247°-248° C, Treatment with benzoic achd
in 95% ethanol gives the benzoic acid salt with 3 mole- 55 ¢
cules of water of crystallization. Melting point 8§7°-89°
by e ;

EXAMPLE V

~ The following compounds are prepared in a way 50
corresponding to that described in example IV:
2-methyl-1,2,3,4,5,15b-hexahydro-11H-benzolc][1,4]}-
diazepinof{1,2-alpyrido[3,4-flazepine,
2,13-dimethyl-1,2,3,4,5,15b-hexabydro-1 lH-benzo[c]—
[1,4)diazepino[1,2-alpyridof3,4-flazepine,
2-propyl-1,2,3,4,10, 14b-hexahydro-benzo[c]-
pyrazino{1,2-a]pyridof3,4-flazepine. :

65
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EXAMPLE V1

Preparation of
2-methyl-1,2,3,4,10,14b-hexahydro-benzo{c]-
pyrazinof1,2-a]pyrido[3, 4-f]azepme

1. 2-methyl-10-0x0-1,2,3,4,10, 14b-hexahydro-ben-
zo[c]pyrazino[1,2-a]pyrido[3,4-flazepine.

3.7 g (0.01 mol) 1-(3-carboxypyridyl-4)-4-methyl-2-
phenyl-piperazine dihydrochloride (melting point
175°-178° C) is converted into the free base by stirring
with 0.57 g KOH in 100 ml ethanol. After stirring at
room temperature for 1 hour, the reaction mixture is .
evaporated to dryness and 30 ml SOCl; is added to the
residual solid. The mixture is refluxed for 4 hours, after
which it is evaporated. 50 ml dry 1,2-dichloroethane is
added to the residue and the mixture is stirred for a
while, after which the insoluble component is filtered
off.

The filtrate is subsequently added with stirring, and
under nitrogen, to a suspension of 7.5 g anhydrous alu-
minium chloride in 45 ml carbon disulphide. The reac-
tion mixture is boiled under reflux for 20 hours, after
which it is poured into 100 ml water and extracted with
methylene chloride. The organic phase is dried and the
solvent removed by evaporation, giving 950 mg (34%)
crude 2-methyl-10-0x0-1,2,3,4,10,14b-hexahydro-ben-
zo[clpyrazino[1,2-a]pyridof3,4-flazepine as an oily
product.

Ryin toluene: ethanol (8:2) = 0.8 on SiO,.

2. 2-methyl-1,2,3,4,10,14b-hexahydro-benzofc]-
pyrazino[1,2-a}pyridof3,4-flazepine.

800 mg (0.00285 mol) 2-methyl-10-0x0-1,2,3,4,10,14b-
hezahydro-benzofclpyrazino[1,2-a]lpyrido[3,4-flazepine
is added to a well-stirred suspension consisting of 4 ml
di~ethylene glycol, 1 ml DMSO, 0.4 g KCH and 1 ml
80% hydrazine hydrate. The reaction is exothermic; the
temperature of the réaction mixture is adjusted to 120°
C and held there for 30 minutes. During this period
hydrazine/water (0.8 mb) is distilled off, and the reac-

tion temperature is then raised to 160° C for 2 hours.

The reaction mixture is sabsequently cooled, poured
into water, and extracted with ether. After drying, and
removing the solvent by evaporation, 685 mg (90%)
2-methyl-1,2,3,4,10,14b-hexahydro-benzofc]-
pyrazino{1,2-alpyrido[3,4-flazepine is obtained as a light
yellow oil.

Treatment of this oil with benzoic acid in ethanol

(95%) gives the crysialline benzoate, meliing point

86°-89° C. The substance still contains 3 molecules of
water of crystallization.

'EXAMPLE VI

The following compounds are prepared in. 2 way
onding to that described in example VI:
2,12-dimethyl-1,2,3,4,10,14b-hexahydro-benzofc}-
pyrazino[1,2-alpyrido[3,4-flazepine,
2-methyl-1,2,3,4,5,15b-hexahydro-11H-benzo[c][1,4}-
diazepinof1,2-a]pyrido[3,2-flazepine,
2-methyl- +2,3,4,5,15b-hexahydro-11H-benzofc][1 4]-
diazepino{1,2-a]jpyrido[3,4-flazepine,
2-methyl-1,2,3,4,10,14b-hexahydro-benzo[c]-
pyrazino[1,2-a]pyridof3,2-flazepine,
12-methoxy-2-methyl-1,2,3,4,10,14b-hexahydro-ben-
zo|clpyrazino[1,2-a]pyrido[3,2-flazepine.

a3
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EXAMPLE VIl

2-methyl-1,2,3,4,10,14b-] o-benzo[c]-
pyrazino[1,2-a}pyridof2,3-flazepine.

1. Preparation of benzyl-a-(3-aminopyridyl-2)-benzyl
sulphide and benzyl-a<(3-aminopyridyl-4)-benzyl sul-
phide.

9.41 g 3-aminopyridine (0.1 mol) is dissolved in 400
ml methylene chloride and the solution is cooled to
—65° C/-70° C. 10.86 g (0.1 mol) t.butyl hypochlorite in
10 ml methylene chloride is then added during a period
of 15 minutes and the mixture is stirred for 25 minutes at
this temperature, after which 21.5 g (0.1 mol) dibenzyl
sulphide is added. Stirring continues for a further 40
minutes. A freshly prepared solution of 5.02 g sodium in
75 ml methanol is then added to the mixture over a
period of-8 minutes. The reaction mixture is subse-
quently stirred for } hour at —65° C/-70° C, after which
it is brought up to room temperature. After stirring
overnight at 40° C, 5° ml water is added to the mixture,
the organic layet (CH,Cl,) is separated off, and the
aqueous phase is extracted twice with methylene chlor-
ide. After dryxng the combined orgamc phases are
evaporated, giving a dark brown oil consisting predom-
inantly of two components (see compounds A and B in
Flow Sheet B. The crude reaction product is purified on
an Si0, column. The first fraction is eluted with
toluene/ethyl acetate (95/5); after removal of solvent
from the fraction by evaporation, 124 g (40%) benzyl-
a-(3:amino-pyridyl-2)-benzyl sulphide (A) is obtained
as a clear liquid. A second fraction is eluted with
toluene/ethyl acetate (1/1); evaporation of this fraction
gives 6.3 g (21%) benzyl-a-(3-amino-pyridyl-4)-benzyl
sulphide (B) as a solid of melting point 91°~92° C,

Rrin toluene : ethyl acetate (8:2) = 0.53 on SiO, for
compound A and 0.11 for compound B.

2. Preparation of 2-benzyl-3-aminopyridine.

10.2 g (0.033 mol) benzyl-a-(3-aminopyridyl-2)-ben-
zyl sulphide is dissolved in 400 ml ethanol, and 80 g
activated Raney nickel is added with stirring to the
resultant solution, after which the whole is stirred for 1
hour. The catalyst is then filtered off and rinsed with
ethanol. The ethanol phases are then evaporated to
dryness, giving 4.78 g (80%) 2-benzyl-3-amino-pyridine
as a white solid. The product is recrystallized from
ether. Melting point 84°-86° C.

3. Preparation of 2-benzyl-3-chloro-acetamido pyri-
dine.

3.4 ml tri-ethylamine is added to a solution of 4.5 g
(0.025 mol) 2-benzyl-3-aminopyridine in 25 ml dry ben-
zene. A solution of 2 ml chlorc-acetyl chloride in 40.ml
dry benzene is then added with stirring to this solution
at a temperature of 5°~10° C. The mixture is stirred for

30 minutes at room temperature and a precipitate forms. .

This precipitate is redissolved by addition of 50 ml
water and S0 ml benzene to the mixture. The organic
phase is subsequently separated off, dried, and evapo-
rated to dryness. The residue, a white solid, is recrystal-
lized from a little benzene, giving 5.78 g (92%) 2-
zyl-3-chloro-acetamidopyridine of melting point
145°-147° C.

4. Preparation of 6-chloromethyl-11H-benzo[e]-
pyrido[3,2-blazepine.

5 g (0.0190 mol) 2-benzyl-3-chloro-acetamidopyri-
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dine, 12.5 g P,0sand 50 ml POC]; are heated with vig- &5

orous stirring in an oil-bath at 120° C for 24 hours. After
cooling, ice is cautiously added to the reaction mixture,

which is then poureq into _500 ml iced water, made .
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alkaline, and extracted with methylene chloride. After
drying, solvent is removed from the organic phase by
evaporation, giving 4.1 g of a light brown oil, which is
chromatographed on an SiO, column with toluene-
/ethyl acetate as cluent. In this way, 2.8 g (60%) 6-
chioromethyl-11H-! benzo[e]pyndo[3,2-b]azepme is ob-
tained as a clear oil.

Ryis toluene : ethyl acetate (6:4) = 0.31 on SiO,.

5. Preparation of 6-methylaminomethyl-5, 6-dzhydro-
11H-benzofe]pyrido[3,2-blazepine.

243 g (0.01 mol) 6-chloromethy]] llH-benzo[e]
pyrido[3,2-blazepine is dissolved in 25 ml methylamine
at —10° C, The reaction mixture is stirred at this tem-
perature for 3 hours, after which excess methylamine is
removed by evaporation at room temperature. The
intermediate 6-methylaminomethyl-11H-benzo[e]-
pyridof3,2-bJazepine which remains is dissolved in 125.
ml dry ether and added with stirring and under nitrogen
to a suspension of 1.25 g LiAlH,in 70 ml dry ether. The
reaction mixture is stirred for 2 hours at room tempera-
ture. The hydride is subsequently destroyed by the
addition of 5 ml water and the inorganic salts, are fil-
tered off. The filtrate is then evaporated to dryness and
a portion of the residue is recrystallized from
CHCly/hexane. Melting point 120°-122° C. Dissolving
the residue in ethanol and adding the resultant solution
to a solution of maleic acid (1.2 g) in ethanol gives 2.63
g of the maleate of 6-methylaminomethyl-5,6-dihydro-
11H-benzo[e]pyrido[3,2-blazepine, melting
138°-140° C.

point

\[\
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6. Preparation of 2-methyl-1,2,3,4,10,14b-hexahydro-,

benzo[c]pyrazinof1,2-a]pyrido[2,3-flazepine.

24 g (0.01 mol) 6-methylaminomethyl-S,6-dihydro-
11H-benzo[e]pyrido3,2-bJazepine in 7 ml tri-ethyla-
mine is added under nitrogen to 100 ml 1,2-dibromo-
ethane, preheated to 100° C. The reaction mixture is
stirred for 30 minutes at 100°-105° C, after which it is
cooled to 20° C, Insoluble salts are filtered off, and the
filtrate is washed with water, dried, and evaporated to.
dryness. Yield 2.5 g (oil). .

Ryin butanol : aoeﬁewida:zwam (4:1:1) = 0.20 SiO,.

Melting point maleate: 162°~165° C (dec.).

EXAMPLB X
2-methyl-l,2,3 4,10, 14b-hexahydro-benzofc}-
pyrazino[1,2-a]pyrido[4,3-flazepine

1. Preparation of 10-methylaminomethyl-10,11-dihy-
dro-5H-benzo[e]pyrido[3,4-blazepine.

" The product benzyl-a-(3-aminopytidyl-4)-benzy! sul-
phide (B) obtained in example VIIL.1. is converted into
10-methylaminomethyl-10,11-dihydro-SH-benzole]-
pyridof3 4-b]azepme in a .way corresponding to that
described in Example VIII, (2-5 inclusive).

2. Preparation of 2-methyl-1,2,3,4,10,14b-hexahydro-
benzo[c]pyrazmo[l,2-a]pyndo[4,3-t]azepme.

The diamine obtained in 1 is converted into.the
abovenoted final product' with dibromo-ethane and
tri-ethylamine in a way/corresponding to that described
in Example VIII 6.

EXAMPLE X
2-methyi-1,2,3,4,10, l4b-hexah)§m-benzo[c]-
pwﬁno[l#abyﬁdo[%&, azepine.
1. Preparation of 2-methyl-3,4-dioxo-1,2,3,4,10,14b-
h_exahydro-bmzo[c]pymzino[l,l-a]pyrido[&&ﬂaze—
pine..

L—
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239g (0 01 mol) Gmethyhmmomethyl-s 6-dnhydm~
11H-benzo[e]pyrido[2,3-blazepine is suspended in 2 ml
- di-ethyl oxalate. The reaction mixture is subsequently

warmed to 120° C and the ethanol produced during the

reaction is distilled off. The temperature is then raised

- to 140° C in 15 minutes. The crystalline mass cbtained is
cooled to 50° C, 10 ml toluene is added, and thereacnon
‘mixture is stirred for a further hour at room tempera-
ture. The crystalline 2-methyl-3,4-dioxo-1,2,3,4,10,14b-
hexahydro-benzo[c]pyrazmo[l,2-a]pyndo[2.3-f]azepme
is filtered off.-

Yield 1.92 g (66%). Melting point 211° 217° C.

Ryin methylenechloride : methanol (9:1) = 0.58 on
SiO,.

2,7 2-met.hyl-l,2,3 4, 10.l4b-hexnhydto-benzo[c]-
pyrazinof1,2-alpyrido[2,3-flazepine.

1.46 g (0.005 mol) 2-methyl-3,4-dioxo-1,2,3,4,10,14b-
hexahydro-benzolc]pyrazino[1,2-a]pyridof2,3-flazepine
is added cautiously to 2 suspension of 0.4 g LiA1H,in 25
ml dry dioxan under nitrogen at 25° C, The reaction
mixture is boiled under reflux for 2 hours, after which it
is cooled to 15° C. 5§ ml water is then added, and the
morganicsaltsnreﬁlteredoﬁ‘andmsedmthdmxan.
The filtrate is ev:
oil. Melting point maledte sz

LE Xi

The following compounds are prepared in a way
analogous to that described in example X:
2-propyl-1,2,3,4,10,14b-hexahydro-benzo|[c]-

' pyrazinof1,2-a}pyridof2,3-flazepine, -
2,12-dimethyl-1,2,3,4,10;14b-hexahydro-benzo|c)-
* pyrazino[1,2-a]pyrido[2,3-flazepine,
2-benzyl-1,2,3,4,10,14b-hexahydro-benzofc]-
pyrazinof1,2-a]pyrido[2,3-flazepine,
2-methyi-12-chloro-1,2,3,4,10,14b-hexahydro-benzoc)-
pyrazino[1,2-a]pyridof4,3-flazepine,
3-methyl-1,2,3,4,5,15b-hexahydro-11H-benzo[c][1,4]-
diazepino{1,7-a}pyrido[2,3-flazepine.
BXAMPLE X1
2-methyi-1,2,3,13b-tetrahydro-9H-benzo[climidezof1,5-
' - alpyridof2,3-flazepine.

4.78 g (0.02 mol) 6-methylaminomethyl-5,6-dihydro-
11H-benzofe]pyrido[2,3-blazepine is dissolved in 200 ml
ethanol in an ampoule and 75 ml formalin (37% agqeecus

-solution) is agded. The ampoule is heat-sealed and
hested for'3 hours at 100° C, after which it is cooled,
opened with care, and the contents are poured out into
500 ml water. After removal of the ethancl by evapora-
tion, the agueous phase is extracted three times with
ether and the ether extracts are dried and evaporited to
dryness. The residue weighs 4.53 g and is pusified by
' chromatography on an S:Oz column with toluene/e-
- thanol (8:2) as eluent. This gives 2.23 g (45%) 2-methyl-

1,2,3,13b-tetrahydro-9H-benzo[c}imidazol[1,5-
-alpyrido[2,3-flazepine as a clear, paie yellow oil, which
crystallises after some time. : _

Melting point 127°~129° C. -

Ryin toluene ethanol-(1:1) = 0. 63 on SiOz

EXAMPLE XTI

Thefoﬂowingoompomdsarepreparedmawayﬁs

to that of Example XII: © .
- 2-methyl-1,2,3, l3b-tetrahydro-9l-l-benzo[¢]1mdazo[l S-
' a]pynd0[4 3-ﬂazepme:

} 18
3-methyl-1,2,3,4,10,14b-hexahydro-benzojc)-
pyrimidino[1,6-]pyrido[4,3f]azepine,
3-methyl-1,2,3,4,10,14b-hexahydro-benzo|c}-
pyrimidino[1,6-a]pyrido[2,3-flazepine,
4-methyl-1,2,3,4,5,15b-hexahydro-11H-benzol[c][1,3]-
diazepino[1,7-a]pyrido[2, S-t]azepme
EXAMPLE XIV
1,2,3,13b-tetrahydro-9H-benzofclimidazof1,5-
a]pyrido[2,3-flazepine
4.51 g (0.02 mol) 6-aminomethyl-5,6-dihydro-11H-
benzo-{e]pyrido[2,3-b]azepine is taken up in 35 ml car-
bon disulphide. The mixture is refluxed for 45 hours,
after which the solvent is distilled off and the yellow

‘residue, 3.65 g 3-thioxo-1,2,3,13b-tetrahydro-9H-ben-

zo[climidazo[1,5-alpyridof2,3-flazepine, is stirred in a
boiling suspension of 10 g LiAlH, in 300 ml dry ether
for 3 hours. The reaction mixture is worked up in the
waydescribedmexamplexz., ngingz.sgofapale
yellow oil.
Ryin toluene : ethanol (1:1) = 0.45.on Si0,.
EXAMPLE XV

[

dryness, giving a yellow 55 5 - g
- 163°-164° C (dec.. fjad 2-methyl-1,2,3,13b-tetrahydro-9H-benzo[climidazo{1,5-

alpyrido[2,3-flazepine.

24.3 g G6-methylaminomethyl-5,6-dihydro-11H-ben-
zo[c]pyrido[2,3-blazepine and 18 g tri-cthylamine are
dissolved in 200 ml chloroform, and a solution of 20 g
phosgene in 200 m! chloroform is added dropwise with

Half the chloroform is then removed under vacuum
and the liquid remaining is refluxed for 1 hour. The
crystal-paste is transferred to a separating funnel and
washed eonsecuﬁvely with water, 2 N ammonia and
finally water again. The solution, freed in this way from
salts and phosgene, is evaporate to dryness under vac-
uum. The crude 3-0x0 compound obtained is dissolved
in 400 ml tetrahydrofuran and added to a suspension of
30-g LiAlH,in 100 ml tetrahydrofuran. The mixture is
boiled with stirring for 15 hours, cooled in an ice bath,
and the residual hydride is fiyally destroyed with 120 ml
water: The inorgaric material is then filtered off and the

filtrate is evaporated to dryness, giving 15,3 g 2-methyl-

1,2,3,13b-tetrahydro-9H-benzo|climidezof1,5-
a]pyrido[2,3-flazepine as an oil.
Ryin toluene : ethanol (i:1) = 0:60.0n SiO,,
.. BEXAMPLE XVI -
2-methyl-1,2,3, 4,5.15b-hexahydro—lll-l—benzo[c][l A)-
dmzepmo[l,2-a]pyrido[2,3-fjazepme.

on of 2-methyl-5-0x0-1,2,3,4,5,15b-hex-

Preparat\
ahydro-l 1H-benzolc][1 4]diwepino[l.2-a]pyndo[2.3-

azepine.

3.29 g (0.01 mol) &methylaminomethyl-s 6-dihydro-
11H-benzofe]pyrido[2,3-blazepine is stirred with 0.8 ml
{0.011 mol) acrylic acid at 90° C for 1 hour. At the same
temperature, 10 ml phosphorus oxychloride is added
and the mixture is held at 90° C for a further 2 hours.
The réaction mixture is then poured onto 60 g ice with
snmng,aﬁerwmchitnssﬁrredfortwohoutsatroom

The. formed is filtéred off and
washed with water until the washings are neutral, after
which it is boiled with 20 ml acetone, filtered off, and
dried, This gives 1.80 g (49%) 2-methyl-5-ox0-
1,2,3,4,5,15b~hexahydm-llH—benzo[c][l 41
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diazepino({1,2-a]pyrido[2,3-flazepine dihydrochloride,
which melts at 264°-270> C with sublimation. -

2. P on of 2-methyl-1,2,3,4,5,15b-hexahydro-
11H-benzo[c]{1,4]diazepino[1,2-a]pyrido[2,3-flazepine.
1.46 g (0.05mol) 2-methyl-5-0x0-1,2,3,4,5,15b-hex-
ahydro-11H-benzo{c][1,4]diazepino[1,2-a}pyridof2,3-
flazepine is added to a suspension of 1.5 g LiAlH,in 15
ml dry dioxan under nitrogen, and the whole is stirred
for 10 minutes at room temperature, after which the
reaction mixture is worked up in the way described in
example X.2, giving 121 g (89%) ' 2-methyl-
1,2,3,4,5,15b-hexahydro-11H-benzo[c][1,4}-
;hazepmo[l,z-a]pyndo[Z,&ﬂazepme as a clear colour-
ess oil.
In the same manner are prepared:
2,14-dimethyl-1,2,3,4,5,15b-hexahydro- llH—ben-
zo[c][1,4]diazepino{1,2-a]lpyrido[2,3-flazepine;
2-methyl, l4-triﬂuoromethyl-l,2,3,4,5,15b-hexahydro—
A IH-benzo[c][l /4]diazepinol1,2-a}pyrido[2,3-flaze-

pine. AN e M
\.ru ‘/
o - E(AMPLBXVH

o~ -1,2,3,4,10, 14b-hexahydro-benzo[c]pymzmo[l,2—
. a}pyrido-[3,2-flazepine.

1. A solution of 5.3 g 2-methyl-1,2,3,4, 10,14b-hexahy-
dro-benzo[c]pyrazmo[l 2-alpyrido[3,2-flazepine in 35
ml benzene is added to 6 ml ethy! chloroacetate in 40 ml
benzene. The mixture is boiled under reflux for 20
hours, after which it is filtered and the filtrate is ex-
tracted with 2 N hydrochloric acid. The acid extract
thus obtained is then made alkaline with 2 N NaOH, and
the alkaline solution is extracted with ethyl acetate. The
ethyl acetate extracts are dried and evaporated to dry-
ness, giving 5 g of the 2-carboxyethyl compound,( oil ).

Ryin toluene : ethanol (8:2) = 0.43 on SiO,.

2. The compound obtained in 1. is stirred for 20 hours

with 50 ml concentrated HCI in an oil bath at 110° C.
The solution is then cooled and made alkaline with 4 N
NaOH, after which it is extracted with ether and the
ether extracts are washed with water, dried and the
solvent removed by evaporation. The residual oil is.
chromatographed with methanol/acetone (9:1) on a
silica gel colummn, Thepnnﬁedo:lxsthenueated with a
solution-of 1.78 g maleic acid in 100 ml acetone, result-
ing in crystallization of the maleate-salt of the title com-
pound. After recrystallization from cthanol, 3.6 g of the
maleate salt is obtained.

Melting point 188°~190° C.

Ryin butanol : acetic acid : water (4:1:1) = 0.47 on
$i0;.

EXAMPLE XVIII

8 babmo-z-methyl- 1,2,3,4,10,14b-hexahydro-benzofc]-
4 pyrazino{1,2-a]pyrido[3,2-flazepine -

To a solution of 5 g (0.0199 mol) 2-methyl-
1,2,3,4,10,14b-hexahydro-benzo[c]pyrazino[1,2-
a]pyrido[3,2-flazepine in 100 ml glacial acetic acid are
added 5 ml Br; in 10 ml acetic acid, ma‘inta.ining the
temperature below 15° C. The reaction mixture is
stirred at this temperature for 3 hours. The precipmted
HBr-salt is collected and washed with acetic acid. The
salt is suspended in water and liberated by addition of 2
N NaOH. The aqueous phase is extracted with ethy-
lacetate; the combined organic layers are dried and
evaporated, giving a reddish oil (6.84 g). The oil 1s
crystallised from methanol and recrystallised fro
n.hexane, pgiving 3.3 g (50%) 8-bfomo-2-methyl-
1,2,3,4,10,14b-hexahydro-benzo[c]pyrazino[1,2-

20
a]pyrido[3,2-flazepine as a white crystalline solid. Meli-
ing point 126°-128° C.
Ryin methanol: acetone (9:1) = 0.6 (SiO).
5 " EXAMPLE XIX'
_Optical resolution of /
2-methyl- ,2,3,4,10, 14b-hexahydro-benzojc]-
. pyrazino[1,2-a}pyrido[3,2-flazepine.
10 10 g di-2-methyl-1,2,3,4,10;14b-hexahydro-benzo[c]-
pyrazino[1,2-a]pyrido[3,2-flazepine are dissolved in 150
ml ethanol (36%). A solution of 14.2 g (0.0378 mol) (—)

0,0-dibenzoyltartaric acid in 100 ml ethanol is added
15 under stirring, as well as 250 ml ether: The solution is

stirred at 20° C for 60 hours. The white crystalline salt -
formed is filtered off. Melting point 151°~153° C; [a]p?® -

= —257°(c = 0.1 in methanol). The free base of the
crude laevorotatory antipode is obtained upon libera-
tion of the salt with ammonia, extraction with ether,
evaporation of the organic phase and crystallisation

from petroleum ether 40/60. The same procedure as
described before is repeated on the crude free base, -

25 giving finally 2.5 g (50%) of _

(=) 2-methyl-1,2,3,4,10,14b-hexahydrobenzoc]-
pyrazino[1,2-a]pyrido[3.2-flazepine,  melting point
86°-88° C; [a] 2 = —512° (CH;OH; ¢ = 0.1).

30 The corresponding dextrarotatory ‘antipode is ob-
tained in the same manner, using (+)0,0-dibenzoyltar-
taric acid as the resolving agent.
+) 2-methyl-1,2,3,4,10,14b-hexahydro-benzo]c}-

pyrazino[1,2-aJpyrido[3,2-flazepine. Melting point

35  86°-88° C [a]p® = +512° (¢ = 0.1; methanol).
I claim:
1. A compound of the formula:

40

45

50 an acid addition salt thereof of a pharmaceuticaily ac-
ceptable acid, or a pharmaceutically accepiable quater-
nary ammomum salt thereof, in which

A represents pyridine or halogen-subsututed pyri-

55 dine,

R; respresent hydrogen, alkyl having 1 to 6 carbon
atoms, alkoxy having 1 to 6 carbon atoms, alkyithio
having 1.to 6 carbon atoms, halogen, OH, SH or
CFS)

60 R, represents hydrogen, alkyl having 1 to 6 carbon
atoms or phenylalkyl, the alkyl of which has 1 to 4
carbon atoms, and

_ n and m represent the values 1, 2 or 3, with the pro-

65 viso that the sum of # +m must be 2, 3 or 4.

2. A compound according to claim'1, in which n has

the value 1 and m is 2 or 3.
3. A compound of the formula:
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(54) Pharmaceutical composition comprising mirtazapine and orie or more selective serotonin
reuptake inhibitors

{57) Theinvention relates to a pharmaceutical com-
position comprising mirtazapine, a selective serotonin
reuptake inhibitor (SSRI) and pharmaceutically accept-
able auxiliaries. In particular the SSRI is selected from
fluoxetine, fluvoxamine, citalopram, cericlamine, femox-
etine, sertraline, paroxetine, ifoxetine, cyanodothiepin
and litoxetine. The composition which can be used to
treat depressant patients has less side effects than
treatment of the patients with mirtazapine or the SSRI
alone.
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Description

The invention relates to pharmaceutical composi-
tions comprising mirtazapine and selective serotonin
reuptake inhibitors (SSRI's), to a package containing
dosage units comprising mirtazapine and an SSRY, and
1o a method of treatment of depressive patients.

Depression is a chronic illness that affects people
of all ages. Although there are many effective antide-
pressant agents available, the current armamentarium
of treatments is often not adequate, with unsatisfactory
results in about one third of all subjects treated. Of the
various classes of antidepressants which are currently
available, the selective serotonin reuptake inhibitors
(SSRI's) are among the most successful. SSRI's have a
high ratio of SHT reuptake inhibition over noradrenaline
reuptake inhibition. SSRI's have been available since
the early 1980s and the SSRI zimelidine was the first
drug to be marketed. Other SSRI's on the markst or
under development are for example fluoxetine, fluvox-
amine, citalopram, cericlamine, femoxetine, ifoxetine,
cyanodothiepin, sertraline, paroxetine, and litoxetine.
Although launched as new break-through drugs due to
their favourable profiles compared to the classical anti-
depressant drugs which preceded them, SSRI's are
considered to have many troublesome side effects.
These often preclude the use of SSRI's for treatment of
depression. Furthermore, some investigators bslieve
that in the subpopulation of melancholic depressed
patients SSRI's may even ba inferior to other antide-
pressants. The most obvious side effects of SSRI's are
headache, nausea, appstite inhibition and disturbance
of sexual functions, such as anorgasmia and loss of
libido. These side effects of sexual dysfunction can eas-
ily interfere with long term compliance.

It has now be found that administration of mirtazap-
ine, which is one of the newest antidepressant agents
and has been disclosed in US patent 4,062,848, is able
to prevent or at least reduce significantly the side effects
occurring when SSRI's are administered.

This finding is the more surprising because mirta-
zapine and SSRI's share many features. Like SSRI's,
mirtazapine has a low aifinity for muscarinic cholinergic
receptors, noradrenaline uptake carrier and alpha-1
adrenergic receptors. Further, both enhance serotonin
release. In contrast to SSRI's, mirtazapine does not
inhibit the neuronal uptake pump for serotonin. The
most significant adverse effect of mirtazapine freatment
is somnolence. An additional advantage of the present
invention is that SSRI's diminish the side effects of mir-
tazapine when both are administered. The present
invention thus concerns the administration of two differ-
ent classes of antidepressant drug, each drug mutually
diminishing the side effects of the other drug. it has fur-
ther been found than both drugs enhance sach others
efficacy as antidepressant drug. As a conseguence
SSRI's if administered together with mirtazapine, can
be used for more patients while maintaining or enhanc-
ing the therapeutic effect.
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Thus according to one aspect, the present inven-
tion provides a combination comprising mirtazapine or a
pharmaceuticall reof and one oK
more SSRI's or a pharmaceutically acceptable salt
thereof, preferably one SSRI. Most preferably, the com-
bination comprises mirtazapine with an SSRI. Such
aforementioned combinations may hereinafter be
referred to as combinations according to the invention.

It will be appreciated that the compounds of the
combination may be administered concomitantly, either
in the same or different pharmaceutical formulaticn or
sequentially. If there is sequential administration, the
delay in administering the second (or additional) active
ingredient should not be such as to lose the benefit of
the efficacious effect of the combination of the active
ingredients.

Suitable salts include acid addition salts, for exam
ple, hydrochloric, fumaric, maleic, citric or succinic ade
these acids being mentioned o only by way of illustration
and without implied limitation.

it will be appreciated that mirtazapine, the SSRI's
and the salts thereof may contain one or more centres
of chirality and exist as sterecisomers including diaster-
eomers and enantiomers. The present invention
includes the aforementioned sterecisomers within its
scope and each of the individual (R) and (S) enanti
ers of the coi eif y fre

mmmy less than)
2%, in particular less than 1% of the other enantiomer \,
and mixtures of such enantiomers in any proporticns -
including racemic mixtures containing substantially
equal amounts of the two enantiomers.

The present invention further provides combina-
tions according to the invention for use in therapy, more
particularly in the treatment or prophylaxis of depres-
sion.

Further the invention comprises the use of combi-
nations according to the present invention for the manu-
facture of a medicament having antidepressant activity
with a minimum of side effects. The present invention
also provides the use of mirtazapine in the manufacture
of a medicament for administration concomitantly or
sequentially with one or more SSRI's for the treatment
of depression. It will be appreciated that an SSRI may
be used in the manufacture of the above medicament
for administration concomitanily or seguentially with
mirtazapine.

The invention further includes the use of mirtazap-
ine and an SSRI for the manufacture of a medicament
having antidepressant activity without inducing- head-
ache, nausea, appetits inhibition, or dlsmrbance of sex-
ual functions.

The present invention further includes a method for
the ireatment of an animal, for example, a mammal
including & human patient, suffering from depression,
which comprises administering an effective amount of a
combination according to the invention.

The method of this invention is suitable for all
SSRi's. For instance mirtazapine or a pharmaceutically
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acceptable salt thereof can be combined with fluoxetine,
fluvoxamine, citalopram, cericlamine, femoxeting, ser-
traline, paroxetine, ifoxetine, cyanodothiepin and litoxet-
ine, or a pharmaceutically acceptable salt thereof. The
combinations of mirtazapine with one or more of fluoxe-
tine, fluvoxamine, citalopram, sertraling, and paroxstine
are preferred. Preferred is the combination of mirtazap-
ine or a pharmaceutically accepiable salt thereof with
fluoxetine or a pharmaceutically acceptable salt thereof.
Most preferred is the combination of mirtazapine with
fluoxefine.

The amount of a combination of mirtazapine (or a
pharmaceutically acceptable salt thereof) and an SSRI
(or a pharmaceutically acceptable sait thereof), required
to produce the efticacious effects will, of course, vary
and is ultimately at the discretion of the medical practi-
tioner. The factors to be considered include the route of
administration and nature of the formulation, the ani-
mal’s body weight, age and general condition and the
nature and severity of the disease {0 be treated.

in general, a suitable doss of mirtazapine or a phar-
maceutically acceptable sait thereof for administration
to a human will be in the range of 0.01 to 30 mg per kil-
ogram body weight of the recipient per day, preferably in
the range of 0.1 to 5 mg per kilogram body weight per
day and most preferably in the range of 0.3 to 1.0 mg
per kilogram body weight per day.

In general, a suitable dose of an SSRI or a pharma-
ceutically acceptable salt thereof for administration to a
human will be in the range of 0.01 to 50 mg per kilogram
body weight of the recipient per day, preferably in the
range of 0.1 to 3 mg per kilogram body weight per day.
In the case of fluoxetine, a suitable dose will be in the
range of 0.01 to 10 mg per kilogram body weight of the
recipient per day, preferably in the range of 0.1t0 1 mg
per kilogram body weight per day.

Unless otherwise stated all weights of active ingre-
dients are calculated in terms of drug per se. The
desired dose is preferably presented as two, three, four,
five or more sub-doses administered at appropriate
intervals throughout the day. These sub-doses may be
administered in unit dosage forms, for example, con-
taining 5 to 50 mg, preferably 10 mg of mirtazapine. The
SSRI may be administered in unit dosage forms of 10 to
100 myg, preferably 10 to 50 mg. Fluvoxaming is conven-
iently administered In dosage unit forms of 50 to 100
mg, paroxetine in dosage units of 20 mg and seriraline
50 mg. In the case of fluoxetine, a typical dosage unit is
20 mg.

The components of the combination which may be
referred to as active ingredients may be administered
for therapy to an animal e.g. a mammal including a
human in a conventional manner.

While it is possible for the active ingredients of the
combination to be administered as the raw chemical it is
preferable to present them as a pharmaceutical formu-
lation. Pharmagceutical formulations according to the
present invention comprise the active ingredients (that
is, the combination of mirtazapine or a pharmaceutically
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acceptable salt thereof and one or more SSRi's or a
pharmaceutically acceptable salt thereof) togsther with
one or more pharmaceutically acceptable carriers or
excipients and optionally other therapeutic agents. The
carrier(s) must be acceptable in the sense of being
compatible with the other ingredients of the formula and
not deleterious to the recipient thereof. When the indi-
vidual components of the combination are administered
separately they are generally each presented as a phar-
maceutical formulation. -

Suitable formulations include those suitable for oral,
rectal, nasal, topical (including transdermal, buccal and
sublingual), vaginal or parenteral (including subcutane-
ous, inframuscular, intravenous and intradermal) admin-
istration. The formulations may be prepared by any
methods well known in the art of pharmacy, for example,
using methods such as those described in Gennaro ot
al, Remington's Pharmaceutical Sciences (18th &d.,
Mack Publishing Company, 1990, see especially Part 8:
Pharmaceutical Preparations and their Manufacture).
Such methods include the step of bringing into associa-
tion the active ingredient with the carrier which consti-
futes one or more accessory ingredients. Such
accessory ingredients include those conventional in the
art, such as, fillers, binders, diluents, disintegrants,
lubricants, colorants, flavouring agents and wetting
agents. )

Formulations suitable for oral administration may be
presented as discrete units such-as pills, tablets or cap-
sules each containing a predetermined amount of active
ingredient; as a powder or granules; as a solution or
suspension. The active ingredient may also be present
as a bolus or paste, or may be contained within lipo-
somes.

Formulations for rectal administration may be pre-
sented as a suppository or enema.

For parenteral administration, suitable formulations
include aqueous and non-aqueous sterile injection. The
formulations may be presented‘in unit:dose or muli-
dose containers, for exampie, sealed vials and
ampoules, and may be stored in a freeze dried
(lyophilised) congiition requiring only the addition of the
sterile liquid carrier, for example, water prior to use.

Formulations suitable for administration by nasal
inhalation include fine dusts or mists which may be gen-
erated by means of metered dose pressurised aerosols,
nebulisers or insufflators.

The present invention further includes a progess for
the preparation of a pharmaceutical formulation which
comprises bringing into association a combination of
mirtazapine (or a pharmaceutically acceptable salt
thereof) and one or more SSRI's (or a pharmaceutically
acceptable salt thereof) with one or more pharmaceuti-
cally acceptable carriers therefor. <

In one embodiment a mixture of mirtazapine and
one or more SSRI's may be presented as apharmaceu-
fical formulation in unit dosage form, for example,
administered in the form of a tablet, pill, capsule and the
like. Such dosage forms are known in the ari, e.g. as
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described in the standard reference, Gennaro et al.,
Remington’s Pharmaceutical Sciencss, (18th ed., Mack
Publishing Company, 1990, see especially Part 8: Phar-
maceutical Preparations and Their Manufacture) the
compounds may be compressed into solid dosage
units, such as pills, tablets, or be processed into cap-
sules or suppositories. By means of pharmaceutically
suitable liquids the compounds can also be applied as
an injection preparation in the form of a solution, sus-
pension, emulsion, or as a spray, .. a nasal spray.

For making dosage units, e.g. tablets, the use of
conventional additives such as fillers, colorants, poly-
meric binders and the like is contemplated. in general
any pharmaceutically acceptable additive which does
not interfere with the function of the active compounds
can be used. Suitable amounts of active ingredients are,
for example, a tablet comprising 5 to 50 mg of mirtaza-
pine and typically 5 to 100 mg of SSRL In a specific
example, a tablet comprising 15 mg of mirtazapine and
20 mg of fluoxetine is obtained. Amounts of SSRI higher
than 100 mg may be necessary when SSRI's are used
withlow intrinsic activity.

~ Suitable carriers with which the compositions can
be administered include lactose, starch, cellulose deriv-
atives and the like, or mixtures thereof, used in suitable
amounts.

More commonly these days pharmaceutical formu-
lations are prescribed to the patient in "patient packs”
containing the whole course of treatment in a single
package, usually a biister pack. Patient packs have an
advantage over traditional prescriptions, where a phar-
macists divides a patients supply of a pharmaceutical
from a bulk supply, in that the patient always has access
to the paciage insert contained in the patient pack, nor-
mally missing in fraditional prescriptions. The inclusion
of a package insert has been shown to improve patient
compliance with the physicians instructions.

A further embediment includes a package contain-
ing separate dosage units, one or more of which con-
taining mirtazapine or a pharmaceutically acceptable
salt thereof and one or more of which containing an
SSRI or a pharmaceutically acceptable salt thereof.
Dosage units containing mirtazapine {or a pharmaceuti-
cally acceptable sait thereof) have suitable amounts of
active ingredient, for instance 5 to 50 mg mirtazapine, )
have for instance 10 o 30 mg of the SSRI. A package
contains enough tablets, capsules or the like to treat a
patient for a pre-determinded period of time, for
instance for 2 weeks, 1 month or 3 months.

. Patients, or course, can also bs traated by using
separated dosage units, each containing mirtazapine or
an SSRI. Such separaied dosage uniis are consisered
to be encompassed in the presently described pack-
ages.
The present invention further includes, a patient
pack comprising mirtazapine and an SSR! and an infor-
mation-insert containing directions on the use of the
active ingredients together in combination.

Mirtazapine may be prepared using the mesthod
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described in US 4,062,843 which is incorporated herein
by reference.

8SRI's may be prepared by any method known in
the art. For example, fluoxetine and its pharmaceutically
acceptable acid addition salts may be prepared by any
method known in the art for the preparation of a com-
pound of similar structure. Typically the compounds are
prepared by the methcds described in US patent No.
4,314,081. Pharmaceutical compositions containing
fluoxetine are disclosed in US patent No. 4,194,009.
The contents of US patents Nos 4,314,081 and
4,194,009 are incorporated herein by reference.

The invention is further illustrated by the following
examples.

Bxample 1

Disturbancs of nctions in by fluoxstine:
Male rats were individually placed in small cages.
Observations were made continuously. Due to treat-
ment of the rats with fluoxetine they have in averagg 2.1
+ 0.3 spontaneous erections with ejaculations. This is
according to work published by Berendsen and
Broekiamp, EuropeanJ Pharmacol 135: 279-287 1987.
When the rats were treated with both fluoxetine anc:
mirtazapine there is a strong and statistically significanf_
reduction in the occurrence of penile erections. A dose
of 0.1 mg/kg of mirtazapine is sufficient to antagonise
this abnormal effect of fluoxetine on a sexual function:
The means were obtained from 11 rats.

Fluoxetine 22 mg/kg subcutaneously (sc): 2.1+ 0.3
erections

Fluoxetine 22 mg/kg s¢ + mirtazapine 0.1 mg/kg s¢:
0.2+ 0.1 erections g

Fluoxetine 22 mg/kg s¢C + mirtazapine 0.22 ma/kg
s¢: 0.4 + 0.2 erections

Rats were placed for 30 minutes in a cage were
food is available which rats prefer to eat. They eat 14.5
+ 1.8 grams (mean of 7 rats). The food consists of living
mealworms.

Rats which were treated with 30 mg/ig fluoxetine s¢
eat only 3 + 0.4 grams. This is a reduction of 80%.
When such a comparison was made with concomitant
treatment with 2 mg/kg mirtazapine sc the reduction
was only 40%. This is a clear but partial antagonism of
the appetite inhibiting effect of fluoxetine by mirtazap-
ine.

Clalms

1. A combination comprising mirtazapiné ‘@r a phar-
maceutically acceptable salt thereof and one or
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more SSRI's or a pharmaceutically acceptable salt
thereof.

A combination according to claim 1 wherein the
SSRil is selected from zimeldine, fluoxetine, fluvox-
amine, citalopram, cericlamine, femoxetine, ifoxet-
ine, cyanodothiepin, seriraline, paroxetine, and
litoxetine.

A combination according to claim 1 comprising mir-
tazapine and fluoxetine.

A combination accarging to any of claims 1 to 3 for
use in the treatmentt of depression.

A pharmaceutical formulation comprising a combi-
nation according to any of claims 1 to 3 in associa-
tion with one or more pharmaceutically acceptable
carriers therefor.

A methed for the reatment of depression in an ani-
mal which comprises treating said animal with a
therapeutically effective amount of a combination
as défined in any of claims 1 to 3 or a formulation
described in claim 5.

Use of mirtazapine and one or more SSRI's in the
manufacture of a medicament having antidepres-
sant activity with a minimum of side effects.

Uss of one or more SSRI's in the manufacture of a
medicament for administration either concomitantly
or sequentially with mirtazapins for the treatment of
depression.

Use of mirtazapine in the manufacture of a medica-
ment for administration either concomitantly or
sequentially with one or more SSRI's for the treat-
ment of depression.

A package containing separated dosage units, of
which onge or more dosage units comprise mirtaza-
pine and one or more other dosage units comprise
an SSRI, preferably fluoxetine.
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TREATMENT OF MOVEMENT DISORDERS BY ADMINISTRATION OF
5-HYDROXYTRYPTAMINE RECEPTOR/a, ADRENERGIC RECEPTOR. .
ANTAGONIST COMPOSITIONS

DESCRIPTION

Field of the Invention B

¢
O

The present invention generally relates to the treatment of movement disorders in a patient suffering or
suscepﬁble to same, by administration to a patient of an effective amount of a ne;urotransmission
-modulating composition. More specifically, the invention relates to such treétment using a
nemnir@lpission mpdulating composition comprising a SHT- and/or a, antagonist. ©

c

.* Description of the Related Art

¢

Movement disorders include a wide variety of disease states and physiological conditions. Examples
include various dyskinesias involving excessive or otherwise abnormal involuntary tpov,iément, which

may vary significantly in rate, frequency, periodicity and progresé_ionary cﬁaracter, sahd which may
- + . 4 : f

encompass disorders such as tremors, akathisias, asterixis, athetosis, ) choréﬁihefbsi’s,4 tics,

chorea/choreaform movements, dystonias, spasticity, restless legs syndrome, hyperkinetic movement

<,

disorders, hemiballismus, myoclonus, tardive dyskinesia and other types of dyskinesiag”

Tremors types are particularly varied, and include for example Parldnéonian.tqem@;f: rubral tremors,
post?ﬁ'aum‘atic tremors, drug-induced tremors (e.g. induced by lithium or other dﬁig ggéffts), cerebellar

tremors associated with lesions of the cerebellum or cerebellar outﬂowrbathwﬁy; Touregge“s“ﬁs}.romal

tremors and other peripheral neuropathy-associated tremors. - e’
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These disorders, particularly dyskinetic conditions associated with neurological impairment of thg’basal
ganglia, are far from uncommon in the general population. Approximately 1.5 million peeple are
estimated to suffer from Parkinsonian tremor or essential tremor in the United States alone‘. The
etiology of such physiologic states is poorly understood, involving striata comprising dopaminergic

pathways whose transductional characteristics, neurotransmitter components and receptor mechanisms

are ill-defined but constitute the focus of intensive research efforts directed to their elucidation.

I8

.Parkirison's tremor is a dyskinetic condition typically presenting as a resting tremor that is less

pronounced, for example, when a person lifts his/her hand. Parkinson's tremor sometimes reéi;bﬁds to

'L-DOPA, the classwal treatment for the other symptoms of Parkinson's Disease (PD) but the tremor

- (ke
. - 3
Y A

component is the most difficult symptom of the disease to treat effectively.

o

Levodopa-induced dyskinesias occur later in Parkinson’s Disease and are extremely ﬁandicapping.

Such dyskinesias range from subtle undulating movements of the body to wild uncontrollable swinging
movements of the limbs that can literally knock a seated patient out of his or he chair arid ofterinakes

S

‘ 1t imp@ésible for patients to feed themselves or perform other basic tasks feqﬁii'ing rudimentary manual

R

-

dexterity arid motor coordination.

%
i A

Essennal tremor and familial tremor are the same disease state in phy51olog1ca1 mam’feetaudn, with
oF

.'r

_ familial tremor refemng to the, genetically-based incidence of such dlsease state E§sent@l g'emor is
the most common type of tremor; it can co-exist with PD tremor but is a categoncﬁily §§pmte disease

state.

Tremor is a pervaswe movement disorder, for which few efficacious therapeum%agent% presentl)g exist,

3 n‘”:
A

K3

and there are many ‘different types of this dyskinetic condition.

R A
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A concise overview of ftremor varieties is located at the World Wide Web ‘site

http://www.geocities.com/~shaky-mtl/Newpage95.htm. Epidemiology charts for incidence of tremor

are presented at the World Wide Web site http://www.geocities.com/~shaky-mtl/Newpagel1 8.htm.

In the area of therapeutic compositions for treatment of movement disorders, there are few agents:with

-demonstrated uqla,ty, and many of such agents have unacceptable side effect profiles. ..,

PR
EE
5

Considering the therapeutic agents that have been used or proposed for treatment, beta-blockers such as

Inderal h;\ie been used for essential tremor. Some secondary drugs are available, but they have

-u

generally poor efﬁcacy The mechanism of essential tremor is unknown and is probably not related to
U Ly -,
.dopamine; since essent1a1 tremor does not respond to therapeutlc aggﬁts that are generally used for

3 - o

s
Jtreatment of Parkmson s Disease. :

Rece%ltl}f, implantable electrodes in the brain have been used as a therapeutic intervention for

Parkinson's tremor. This approach, however, is expensive and requires invasive techniques for
a0 0y . ‘ . . ._,'\ ¢ : ;,; )
placement'in’ the basal gangliaandthalamus, . o .. Lor
: : a )J.Y:“' . o3 ‘c:lt - ‘ . ‘ ? * T ’ . W
¥ "

There is thus a compelhng need in the art for efﬁcaclous therapeunc agents to t;reat mbvement

dlsordei's in all thelr variant forms. ’ <,

SUMMARYOFTHEINVENTI()‘N@ »-"«E;.ﬁ.,:-:.___ N

The present . mvenuon generally relates to a method of combating movement disorder m a pa’uant

) Lo C

experiencing or susceptible to same, by administering to the patient an effective amount of a

composition that is effective for combating such movement disorder. o “"

e < : l'

e

A

o<

ye e
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In a specific aspect, the invention relates to a method of combating movement disorder in a patient
experiencing or susceptible to same, by administering to the patient an effective amount of a

neurotransmission modulating composition comprising a SHT and/or o, antagonist.

Qr

The composition in particular aspects may variously comprise:

(_a - ,m%ﬁ ,regeptor aawgemst,e,g -a SHT2 and/or a SHT3 receptex:«amagomggand/or

3

(b) ... an o, receptor antagonist, e.g., a noradrenergic and serotonergxc neyrotransmission-

*enhancmghnodulaﬁng agent.

°F
N ®
- .30,
« P

‘Inr anothef aspect, the SHT receptor antagonist (SHT2 and/or a SHT3 receptor antagonist) may also be

rapll

an o, receptir antagonist. - P ce e
- ,ﬁf g : K - -7 - i@

o Pteferablyrﬁae an;’tagomst composmon is one that does not medxate sédatlon in dosaﬁes efﬁeqtpw for

o o%

’ combaung mpvement chsorder k s

<

The various therapeutic compositions of the invention may additionally and optionally cgmprisé any

Vet

suitable adgfyvants, ex01p1ents, addltfves, carner&, solvents, addmdnal therapeutm *agents (eg, for

con;omt??@gnent or therapy, mcludmg for example oﬁe or‘more addmoaal ageﬁs’fw combatmg the

§ ’ﬂq f >

rnovement dlsorder and/or a concurrrent physxologlcal condition), bioava lablhty enhancers, side-effect

>

suppressiné components, or other ingredients that do not preclude the efficacy of the composition for

combating movement disorders. ' AR a0 ’
i, . R L

¢ i Ty ] !

e A Y ¥
?&nother aspect of the, mvenﬁd'n relate§ tovd Bethod of cthatmg mqﬁ!ﬂﬁ;lé%spr&r ina pmlent

expgf;encmg*m auséeptlﬁle to same, compnsmg sdmmlstermg to ﬂw% an’ ﬁ‘ffecﬁve a‘mount of a

x

plperazmoazepme compound that is a receptor antagonist for at least one rccePtor selected from the

‘group con&rst;ng oé 5HT and a, receptors.

’

m
2
i
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A further aspect of the invention relates to a method of combating movement disorder in a patient
experiencing or susceptible to same, comprising administering to the patient an effective amoﬂ:;;f ofa
serotonergic antagonist for at least one receptor selected from the group consisting of SHT-andl o,
receptors. For example, such serotonergic antagonist may be a SHT2 and/or SHT3 antegonist:. and
concurrently be an o, receptor antagonist, e.g., a presynaptic o, receptor antagonist and a post-synaptic
SHPfecepiof afftafofiist: -~ * - - - Cf T e

=

=4 “

. 3 N .
e P <
o s

A further aspect of the invention relates to a method of combatmg mpvement‘dlsorder in a patlent

-,,h

") \ .

fe‘:‘tpmemmg*of susceptlble to’ same comprising adrmmstenng to the panent gn effecﬁve amount of

2.
onf
N

mutazapme '

L T

- ¥

T «,é - . R

Another aspect of the present invention prowdes the use of the active compound or composmon in the
¢ 'c{‘f STy

preparatlon of a medlcament for the treatment of movement disorder.

a P .
o 2 : SRV 5
N .{ e v ~ s - % -y v R

o N
-y B

“Yoe

2t
vy oe
#

Other aspects of the invention relate to compositions of the above-mientioned types, as therapeu‘neally

'an-

o, .
4

formulateﬂ’ﬂ)r combatmg movement disorder. 5_{ ’
L e B

EStxll furﬁler aspects “features and embodunents of the invention will be ;nore fully appérent ‘from the

ensumg dlsclo'surg 4nd appended clalms e R b el 4;;%{ L

o ) . - s ‘5, i ‘
The present mvermon relates to method of ¢combating movemient dlsorder ina patlem‘expeneneq;g or
> ¢ G . :; »L: r

suscepnble to same by adrmmstenng to the ‘patient an effectlve amount of 5 neurotransnﬁsslon

Tor g
v

modﬁl&tmg compos;tlon comprisirig a SHT antagonist and/or a, antag@mst. | -

.
s
AP
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]

T

The SHT antagonist preferably includes at least one of SHT2 antagonists and SHT3 anta_gonists, but

VAL
[S

iuey be additionally or alternatively antagonistic at other SHT subtype receptors. The compositlonémay
include a further o, antagonist, with the SHT antagonist and the a, antagonist constituting the same or

different compounds or compositional components.

P
. The mevemént &;dsorders to whmh the composmons of the invention are e“fﬁcaclous mclude movement

dlsorders"ef all types, including dyskinesias of variant speed, rhythm, frequency and progressionary

chafébtér.

0y > v . : -
\z A '\P . ¢ " ({:‘b !

3 For exagxple, the veglcnt disorder may compqse a condmon selected from the gr%q) consasgmg of
B % S 5

) tremors akathxsms, astenx15, athetosis, choreaathet051s tics, chorea/choreaform movements, dystonias,

b

spastmg’r festlas legs syndrome hyperkmetlc movement dlsorders hermbalﬁsmus myoclqmus, and

-t .=

tardlve dyslﬁhesxa o s om 0
-y L . A >
EY 4{"‘ l:.'; ‘}I ﬁi *v‘ * :A N * ] - . ‘. h ' 4‘, ';}F{;fi 4 ;"! S "“-
iz . * “g‘ ”( * i '., o '1 e _- ) 15&.'\ .1. g,"" i” ! s
i af, . . - . . . ‘Q;, . };‘V R
. The method and composmons of the invention are effectwe in trealment of vanant types of tremor,
e ,

mcludmg penpheral neuropathy-assoc1ated tremor. The movement gl:sordér that is treated by the

k . .IY
method m@ cmuons of the mvennon may for example comprise a treﬁior condmon selected from
-5 # :

; the gmup consisting of Parkmsoman tremors, rubral U'emors post—traumauc tremors, drug-mduced
]
,: { e .

Bl § Yoo 5 ‘1" o L]
tren'iers cerebellar tremors, and Tourette syndromal tremors. o ) s

L ' “ ' Iy ’ :,s s - [ -

The metho;d and compdsmons of {He invention are usefully emplqyed 1n the u'eatment, prevennon and
e

amellora’non of a w1d’e variety: «sf movement dlsorders denvmg ﬁ'om nemologica.fl amganment of the

3

"basal ganélia, including for example Parkinsonian tremors, action tremors. ‘and levodopa-mduced
dySkineSiaS. . y E »_,)'-‘a ; . )d.f

-};

< The neui‘otransnussmn modulatlng composition employed in the pracuce of the present mventlon ‘may

1JJ,¢
- @

comprise any of a wide variety of SHT antagonist and/or o, antagomst agents. Useful agents include:

6 N



WO 01/19371 PCT/US00/25380

2

(a) the compounds disclosed in U.S. Patent 4,062,848 issued December 13, 1977 to Willem Jacob

van der Burg for "Tetracyclic Compounds,” the disclosure of which is hereby incorporated

herein by reference in its entirety; v
3gb) - »in%i,da?;igxeg, e.g,,ﬁghgntg}yninﬁ and tolazoline; . . PR
4 o i v E ~ B . .ﬁ}hr “
s - - % . . bl

(c)  ergot alkaloids, e.g., ergotoxine and dihydrogenated peptide alkaloids;

@ inaoleaﬁéylamine alkaloids, such as yohimbine; S s

i), m;»@ - Lo - . . Ea " j“'. A':‘" 2

g C e "
T S e

; »é) *nco atlble rmxtures of at least one o, antagonist in gmbmatlon wnh) at least-one 5-
4 D%P onist in g

, ant@on,}st Suxtable 0, antagomsts may for example mclude anpaingzo}e,% 1daz&kan, af"xgl ﬁnﬂoxan,

& I

hydrox*yn'yptanune (e.8., SHT2 andlor 5HT3) receptor antagomst plie i,;

.{’* - §,0 Tyt C
: o o "" ‘E‘ 0 N :’ﬁ;{“ ey
RN . L . . . wad
"y vy R
SRS SN o W

2

. The thgragcutlc composmon of the mven’aon may comprise compatlble thixtures of at least one o,

aa;.agoﬁ;lgf i,h cb‘rilbmatlon with at least one S-hydroxytrypfamme (e g, SHTi and/er 5HT3) receptor

5. L koo

. well as;;hﬁ a‘lphg-,% agirenoceptox( antagomst compounds c‘giescnbeﬁ in U. ’,5“g Pa@ﬁt X@%g 69Zazssued

November 6, 1990 to Markku Linnoila , et al., and the tertiary and ‘§eeondary amines dlscloseﬁm US.

Patent 5 28&,‘749 issueéd February 22, 1994 to Michael D. Meyer, et al,, mcludmg*, for example

#

o~ o - g-v - ’ S‘ . .h ;D‘» ’ 1#‘ e 7., '
N-(2‘(§~I-Meth3nes;ﬂ£}‘6nanudo-2 3-dﬂ1ydromdol 5-yl)ethyl)(-N-((R).(+)-s-meﬁ%o%%g,2,?% £y
= o TR S ’-? -
Jwmahy&'onaphﬂlalen-l-yMeﬁiyl)-N-meﬂ)ylanime'ir e '{u o

3

o ﬂ-kz«‘ N ( i’ »
' Né(2,3-DihydroindolTS-yl)ethyl(-N-((R)—(+)-S-methoxy-1 ,2,3,4-tetrahydronaphthalen-1 -ylxt}ethyl)-N-

methylamine,
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N-(2-(N-Methanesulfonamido-2,3-dihydroindol-6-yl)ethyl(-N-((R)-(+)-5-methoxy-1,2,3,4-

tetrahydronaphthalen-1-ylmethyl)-N-methylamine;

N-(2-(N-Propanesulfonamido-2,3-dihydroindol-6-y1)ethy1(-N-((R)-(+)—5—methoxy“-1,2,3,4-

tetrahydronaphthalen-1-ylmethyl)-N-methylamine;
o 3 Xt Ty e . . . P ’, .- IV
N o 4 4& ,4 T W‘-’ ’ . ® q‘ * ,“. ¢ A
: N—(Z-(N-Isobytanesulfonanndo-Z 3- dlhydromdol-6-yl)ethyl(-N-((R) (+) S-methoxy-l 2,3.4-
teﬂahydmnaphthalen— -ylmethyl)-N-methylamme s Ao-
‘ . ‘ . e T ot

N (2—(N Methy1-2 3- dlhydromdol S-yl)ethyl(-N-((R) (+) S-methoxy-l 2,3 4—tetrahydro-naphthalen-l-

€

yl)-N-methyiamqge, Lo .
‘“, ,-.A- ; .,y 'S ’ . . . L{Q‘! . i v
% _:1%_ I ) ey N sv a8 B
N- (2-*@\1-Methyl-2 3 d1hydromdol-6-yl)ethyl(—N-((R) -(+)- S-methoxy-l 2,3 4-tetra’.byd1'0ﬁ;gphthalem-1-
' . o P va " ROy
ylmcthyl)-N-mthylanune ‘ e g,

N

N-(2 (2 3-D1hydromdol 6-y1)ethy1(—N-((R) -(+)-5-methoxy-1,2,3 4-tetrahydronaphthalen“l-ylmethyl)

N—methy@mne, e . ] : LAy
[ - L. K
R d'i h @ - , i ) o . - = - .

s L : \ g® : LT
. 4 . . A

s

t ‘ﬂa S A i ‘2&,« ‘ ~
N A2- (2 3 %hydmmdol S-yl)ethyl(-N-((R) (+)- -methoxy-1, 2 3 &teﬂahyﬁrdhaphthaleﬁ- -ylmethyl)

"N-me%hylémme, o ) : ' b

W i

N-(2-(Indbl-'6-y1)e'ghyl(-N-((R)7(+)-5—methoxy-1,2,3,4-tetrahyd1'onaphtpalen'- ly-y*’ltmeﬂlylf-N-ﬁ °

¢
5 ~§” i

““methylamine; "

wLoa ¥ : =Y «
N . R S , - M | %o
o : g o -é,,, : g‘ A
N-(2-(N-Methanesu1fondam1do -1, 3 dlhydrmsomdol 5-y1)ethy1( N-((R)- (+) S-metﬁoxy 1 2 3.4-
tetrahydronaphthalen- -ylmeﬂxyl)—N—methylamme, . - - 'y *’“ ’
e - o : b n a7 i
RE A A D
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N-(2-(N-Methyl-1,3-dihydroisoindol-5-yl)ethyl(-N-((R)-(+)-5-methoxy-1,2,3,4 -tetrahydronaphthalen- ;

1-ylmethyl)-N-methylamine;

N-(2-(1,3-Dihydroisoindol-5-yl)ethyl(-N-((R)-(+)-5-methoxy-1,2,3,4-tetrahydronaphthalen-1- ¢
ylrrgemyl)-N-methylamine;

: 3 PO

N:(Z%@;Mé@ﬂ-2,3 -dihydro-1H-indol-5-y1)-ethyl(-N-((R)-(+)-5-methoxy-1,2,3 ,éi»tetrahydro- o

. %néj;hth:alérlx-l-ylmefhyl)-meet};ylamine; and - o
© 5 {T-(((R) (+)— -Methoxy-l 2,3 4 tetrahydro-naphthalen- -ylmethyl)methylammo)-ethyl}’rl 3u- .
1R _&v - o . K . ) kY

d1hydro-1ﬁ’dol-2 onc ’ Gy x T

B {Qﬁv s ',&% " l .

vlﬁule séitable SHT (e g SHTZ and/or 5HT3) antagomsts include ergonovme (Ergatl';:te), pizotifen,
N T _
m:ansenn, Ketanserm (§ufrexab" Ondanseﬁ’om(&ofmn)? ntansenn clozggipe 7 lozanl}#nspendone

N 5 tL'\ e 2 4 .;; o]

‘(Rlsperdal) &methyserglde (Sansert) and cyproheptadme (Penactm), as w?ell. 'as xhe oompounds

) dlsclosed 113 U.s. Patent s, 198 459 issued March 30 1993 to Assunta Imperato et al mch‘xdmg, for

example, . " - '
indol-3-yl-carboxylic acid.gnd_o-S-me'myl-8'-aia-bicyclo[3,2,1]—0Ct-3-yl-ester; ,E_._g -v\_ o
- PR 5 Ty ST
s o S ey o
-1, . Ceo N -

” b@r{';zoﬁb]thi‘ophqnﬁ-yl;carboxylic acid-e_ndo-9-methyl-a2abic'yc'lo-[3,3,136"653—3{1%&&?? 2
CET e et T ; o . N

5
s . Lt ‘(‘ {

-5-fluoro-1-methyl-indol-3-yl-carboxylic acid-endo-9-methyl-9-aza-bicyclo‘[3'",3,1']nox_1-_3-y1_.e§¢gru;

« ‘

1,2,3 9-tep°ahydror9-met;‘hyl 3- [(2-methyl 1H-imidazol-1 -yl)-methyl—4H-carba2 01-4-one

- :fb\" ; . n"‘rv*““’if 3 ? ‘ Fj‘“v e e
E “ ‘ X : : a Ls ® a"s «
] -methyl m@azol-S-yl—carboxylic acid-9-methyl-9-aza-bicyclo-[3,3 1]-&03*% al‘pha ﬂ&mde P
- - 9 i -
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endo-4-amino-5-chloro-2-methoxy-N-(1-azabicyclo[3,3,1 non-4-yl)-benzamide; and

3-[5-methyl- 1H-imidazol-4-y1]-1-(1-methyl-1H-indol-3-yl)- 1-propanone.

3
G

Qne“clasa of cbrﬁpd‘unﬁs?thmmww fisefully‘eniptoyed as trémor-combating égems in accordanc@ with

thc breéent inybntlon include the tetracyclic compounds of U.S. Patent 4,062,848, of the formula:

¢ 3

3 f“ ’

"

. © ) P .
. ,,fi’*:\g \,,r.)ﬁ‘" i\q - u? l‘-ic )
LR
R ;:’}Z J" :
% - ’v.‘:i?:» v . S A Rz a é"‘:" X ;? ,'2 } e
I TN, ¢ g:; . S . : Q. - %_ P
. ‘ - ’ % °
&, &p‘r E s " = ) PR
orasaltﬁf:tm‘f wherem i ‘ TS
.ﬁ»{dv '}‘g, ‘, % t\“’:f "
rfhgo:‘ a%gm substltuted pyridine rmé o . ‘;‘ ¢ ‘:@ .
o ‘ A ; i.‘éo“{ ”
Rl represents h@drogen, Cl-Co alkyl 'G,-C, alkoxy, C,-Cq alkylthio, haloge‘h OH SH oF (SF3
R, represents .hydrogen or a lower alkyl or aralkyl group and S 5o€

nandmr‘rnay»cachbe ;-,20r3w1ﬂ1thcptowsothatthe sumofmandnmustbeZ 30;'3{ s

antagomsts may. hkemsebe employed in the treatment of nmxemeat dlsorder ;ng,the broad practlce of

e e

the presgnt mvennon

a. B . . . . .
. *

3

éne presently‘ﬁreferrcd movement disorder-combating therapeuuc compoqmwn in the g@zem] practice

'of the m‘csent mventmn eompgses m;rta,zapigleya ‘piperazinogzepine chamcfmzeﬂ as (i) a presynaptlc

a[ph@-Z antagomst that acts to increase noradrenergic and serotonergm neummlssmn, and (u) a
S ¥
10 o L

e
o« - )

\
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postsynaptic serotonergic 5-HT2 and 5-HT3 antagonist. Mirtazapine, or 6-azamianserin, includes the
compound, 1,2,3,4,10,14b-hexahydro-2-methyl-pyrazino [2,1-a] pyrido [2,3-c]benzazepine) in racemic

forms. The S(+) enantiomer has the formula: “

s A

B

Mﬁﬁéﬁﬁ{e 4?§old in. ‘mcemlc imx”iﬂre undér t}gé trademgrk REiVﬁlON“ﬁ Qr%p‘ﬁ; éss The

Netﬁeﬂaﬂﬂs) as an Eb&-appmve&*dﬂxg for the u'eaunent of deﬁresséon for z}l-nﬁb mdlcatlon I:he usual

‘;daﬂy dos® is Qn"the order of sfrom about 5 to about 60 mllhgrams (ihgi The present mventlon
conmmplates the use of thevracemlc mixture mirtazapine, as well as the use of substaﬁhaily pure

'enannomeff’c éomgoﬁents thereof exg., produced by chlral syntheéls or byfigpxopﬁa}g tagemic
; K-
= e ‘§:
"sspamtloﬁ tec&?que, as wEI!- as tl;‘e use of noa-raccmlc mlxtm*es »oﬁ !

ive D- gndn Lémcexmc

wi -‘ e -
R e
R cOF oF or? E, L W &
orms =N ‘ ‘ e LT

While we do not wish to be bound by any theory or hypothesis as to the mode or mechani,ﬁnf of activity

L v T
of SHT antagonist and/or o, antagonist agents in the tréatment of movement disorder in the broad
o .A,.'f\ ‘}? I ,' ' ) “ a2t Tonsl
T, Tt R Pont o g
ad ¥
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“In such pharmaceutical formulations, the active agent preferably is utilized together with one or more
- pharmaceutically acceptable carrier(s) therefor and optionally any other therapeutic ingredients.- The
carrier(s) must be pharmaceutically acceptable in the sense of being compatible with the other
ingredients of the formulation and not unduly deleterious to the recipient thereof. The active agent is
provided in an amount effective to achieve the desired pharmacological effect, as described aboye, and

iate i achieve the.desired daily-dose.

£

O The formulanons &nclude thdse sultable for parenteral as-well as non-parenteral admm1su:atlon and

spe f 5 dlmmstl’&hén modalmes i'ncltlde oral, rectal topical; sub- hhgualmucosal nasal ophthalmic,
- - o _,:-‘" ,“?’“

subcu eous mtramuscular, mtravenous, transdermal spmal mtrathecal mtra—arncular mtra-artenal
; ?"%ﬂ“ v e, S Tho

sub-aracfmold bronclnal lymphatlc, and mtra-utenne admxmstranon Formulatlons sulta‘ble for oral

) admmlstratlon are prefexred. 1 - -

[ - -

weF n‘é - - R i ¥

e | ¢ '
When the *&ctwe a%&ent is utllxzed in a formulatlon comprising a lxquld solutmn the fomm‘latlon

K
. ® ‘ ‘ ‘,_4.' .

g advan“tageously may be adnumstered orally or parenterally, Whem,the aeuve aggent is employod in a
! ? [y %‘
llquld suspensmmfonhh]atlogi orasa. powder m af"blocomﬁ’anble cmﬁerffomwl‘atlon the formulanon

’H

e

may be advantageopsly admmlstercd orally, rectally, or bronchxally

5 : L o
Whenthe act1ve agent is utlllzed d1rectly in the form of a powdered sohd the actfve agenr may
27 I

@dvantageously admunstered orally Altematwely, it may be admln}%stered bronquall);@a nelﬁ;h;atlon

~ of the powder in a carrier gas t@fonn Y ‘gaseous dlsperﬁion of ﬂle gbwdérﬂw“l‘&ch is l;xspued by the

& o -

patlent ﬁ"om a~breathmg circuit compnsmg a suxtable nébulizer dewce 5, N

In some apphcatmns, it may be advantageous to utilize the active agent in a "vectonzed" form, such as
Ny o . .
by encapsulatlon of the active agent ina hposome or other encapsulant medmm, or by fixation’ pf the

,"a‘, " 4;»?:

achve a%ent e g " by covalent bondmg, chelatlon or assocxanﬁ -céb;dmthn, ot av “suitable
vf‘-“ * ‘

S blomolecule, suéﬁas those selected from protems hpoprotems glycoptote;r;@, and poﬁysacchapdes

16 ) ;. - .
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The formulations comprising the active agent of the present invention may conveniently be pregented

in unit dosage forms and may be prepared by any of the methods well known in the art of phérizhacy.
Such methods generally include the step of bringing the active compound(s) into association with a

carrier that constitutes one or more accessory ingredients. Typically, the formulations are prepar,ed by

umﬁ;ﬁgfy aﬁ”ﬁ Inﬁm%tpﬁ' b?iﬁging?ﬁ)e actw‘é chmpduﬁd(s) info dssobiation wifli @”hquxd camer, afinely

dmded sohd camer, or both, and then, if necessary, shaping the product mt@ dosage formsmf the

w i ¢

&slred formulauon ! ’

g

-

0’“ s f the pr mventlon smtable for: oral admmlsuatlon may’ibe(prescnted as discrete

PRt g R ey o ot AT AL T s

1m1€t§ such as gapsules ca,chﬁrs tablets, or lozques each contammg a pre&etemmggl amoﬁt of the
SAI S ‘
B 4 a‘ ‘ ,, ., L " i ‘o

etlve ;rngredl@ht’ias a powder or granules' or a suspensmn inan aqueous hquor ora non-aqueous hquld

s,- L: M . B
H A

R such as asyrup, an el ir, an emulsmn ora draught o - . . z

g
EORN
14

A tabjet tﬁay be made by compresswn or moldmg, Optlonally with, gne or more accessory mmdlents

" "Compressed’ ’ﬁahlets may be prepared by coinpressmg ifi a sultable machme w1fh 'iheéactwe cqmpound
e w’a t&' r“' ') ? ¥ 41‘7’%’& Q iy

. bemg in a; ﬁee-ﬂowmgaf;onn suz:h.as a pow@et Bi- zgranulc:;% whxch: ,oohonal}%.s‘; vatha binder,

dlsmtegant luﬁncant, 1n§?t’ dlluént surface active agent, or dischargmg agent Mo]ded tablets

cornpnsed of a n'hxture of the powdered active compound with a suxtable carrier may be made by

molding in a sultable machine.
u ’ - o SR P p
P " s RN ,k . . Zu'h' .;?&f
»3% ﬁ‘* N # T {w,,i;' ,1.. 3 3 1 .-
A syrupmay he made by addmg the actlve compound toa’ cOncentrated aqv?zous sgjugon ofa sugar, for
e ,1 .,' :t

e

. example suoméé"“ to whlch may -also be added any accessory m‘grcdlerﬁ(s) 5h accessory
ingredient(s) may include flavorings, suitable preservative, agents to retard cryﬁnllizatiomof the sugar,
and agents to incréase the solublhty of any other mgredxent such as a polyhy&’oxy alcphol for

r’Jr

example glycerol or sorbitol.

S 17



WO 01/19371 PCT/US00/25380

%

e -

Formulations suitable for parenteral administration conveniently comprise a sterile aqueous ptepeghﬁm
i6f the active compound, which preferably is isotonic with the blood of the recipient (e.g., physiolégical
saline solution). Such formulations may include suspending agents and thickening agents and
liposomes or other microparticulate systems which are designed to target the compound to blood

components or one or more organs. The formulations may be presented in unit-dose or multi-dose
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i‘r “ ° 'iy Cpn . ‘ T s,
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S e e Lo
Parenteraf admxﬁstratlon -may, compﬁse any, suitable form of dehvery an,& target locanon of the body.
o 4 5’ et & y wn

Admmlstri'uon may for example be .intravenous, mtra—artenal‘ mtratﬁec’a’l mtramuscular,

subcutaneous mtramuscular, intra-abdominal (e. g, 1ntraper1toneal), etc., and may be éfiectéd by

,’vr‘

) e g .
.\uﬂiuswn pue&psg exterﬂal or unplantable) or any other suxtable means appropnateg to the desired
a G . .g‘ P . '?'7_;,&" ,}s
1moe >
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Nasal sgmy fomiulﬁtnons oompnse punﬁed aqueous solutlons of the aetwe comppunds with
‘ presewamveagen@ﬁnd tsotomc agents Such formu]atxons are preferably adjusted to a pH and isbtonic

s te ompaﬁ%l’e wx the nasal mucous membranes Such formulatlons may be dehvered by any
; ‘? £

-

sultablefgm s oi“gngthod €. g gby nebuhzer, atozmxzer, metered dosegmha]er, or ﬁie hke .
' ) ‘ i - . ';F i é ,L i’l :‘A . >

.

g ’\i i 4’ s L woe . 4?‘#

o 7

Fomiulatlons for i'ectal adrmmstanon may be pregexited asa suppos:toxy mth a s%iﬁble camer st!ch as

: cocoa butter, hydrogenated fats, or hydrogenated fatty carboxylic acxds . k‘

7-”‘; . .
) . T
N K »: . A 3 :

om;ghéc formulatgpr@ e prepared by a! mﬁmmgthoa to:the’riasal, sLEra

¥

isotonic factogs are preferably adjusted to match that of the, eye i

oL ‘ Fom
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Top1cal formulanons compnse the active compound dissolved or suspeﬁde&n one or more medm, such
-l "
935 mmeral o11§petroleum ﬁolyhydroxy aloohols, or other bases used for toyical Maceunaal
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Transdermal formulations may be prepared by incorporating the active agent in a thixotropic or
gelatinous carrier such as a cellulosic medium, e.g., methyl cellulose or hydroxyethyl cellulose,; with
the resulting formulation then being packed in a transdermal device adapted to be secured in dermal

contact with the skin of a wearer.

: J"? r" & § . t l"?. ! [EREIE Ve H - ,:J’: ) ,}‘1} _‘J‘- ;: v.
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In addmbn/to the aforementl&led ingredients, formulatxons of this invéntion may further include one or

. -&&,

more accessbry mgfedlent(s) selected from dlluents buffers, ﬂavormg agefts, binders, dlsmtegrants

R
g o

surface ach e’agents th;ckeﬁérs luhncangs» preserv%ves (mcludmg anno‘xldants), and Qle hkc° “

‘ % : -
'I%xe "éfeatui'es and advantages of the mventlon are more fully shown by t‘ne‘ fo‘llow%g non-llmmng
e c(_ o ¥
‘ 5.,.fexa°ﬁ1ples. o o ; RS
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A 73 year—old fernale patient w1th mild Parlcmsons Disease for 4 years expenenced recurreﬁ; tremor
that mterfereﬁ w1th her abxllty to hold and deal cards whlle playmg bridge. The paﬁent “Had “mild
bradykm«aaa and slow Parkmsoman gait that wa‘k treated and completely reheved w1t}; Smemet. She
co%tpueé“ 10 ‘é‘xﬁenence a restm% and actlon ti:emor The patient Was ad@umdfered ‘xmrtzzapme

('Remeron Grganon;at a dosage of SOmg per day, taken at mght for concbmlmnt depi'essgon The

patlent repcrted that within days .40f initial admnusu'ation of mmazapmg, shé*:’gulg holdHer. cards

witheut embarragsment. - , -tm,

‘ " : _ e
_Two mon_gx%glgpr .the pauent dasg;ontmueq, the admm;ﬁtrahon of nurtazapi}‘fm because sl;e was

onersleepmg “Such. oversleepmg behavmr was got beheved to relaég t;? the admmlstrahon of

mn'tazapme, however The pauent in fact stopped and restarted the mxrtamgme mxil‘hple t1mes Upon
cessat:on of such medxcatmn the tremor (resting and action) retumed The admmlsimti&m of

.
B
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a

mirtazapine was thereupon reinitiated and the patient again experienced resolution of the tremors.
Throughout the above-described initial administration of mirtazapine, cessation of such medication,
and its subsequent resumption of administration, the dosage of Sinemet did not change. The patient

3

currently remains on mirtazapine without experiencing any sedation side effect.

s
o v re e e .. EXAMPEER . s owE
PR A T A o i ’ X R

11 b g - ' ;
P“L%w“" & i d . e T
Rt " .
N A
. o, LN
. :-Px

A 56 year old male with a 15 year history of Parkinson's Disease was U'eated When ﬁrsf geen in’ 1990

for trehtmen‘t he exhﬂ)xted left upper extrcmlty resting tremor and bradykmesm wh}ch Tesponded to

IR

treatment w1t presmbed Smcmet and dopa agomsts By 1996 on/oﬁ' phénomenon and violent

e MRS ﬁ* e JEEKEN. .‘ > ‘
. Iy . o .
S, f«ni . <

‘ ,dyslgﬁesms greatly mcreaseo h1s élsablhty In August 1997 the panént wa@»ﬁiﬁrted on murtazapme

(Remeron) ‘at a dosage of 30mg at night to aid in sleép. The next mommg the pancnt‘s) spouse
A* "

telephoned exmtedly to say that the spouse had only shaken for 15 minutes. ThIS posm'vé devempm

) congnueg\ mﬁfﬁl% hﬁ "611" {time more functaona}. The patgpt néver rem g'taﬁ}e wasdrowsy during

S

L - < )
’ "%‘.s ho L . 1 . %?dr
,.A"; o . | . [ g: o
, theda;? AR P
I : P x .
S1x months later, when a new dopa agonist (ropirinole) was added to the pano;xt’s triédlc:anon,A there
Lo« - kD

-was no increase in dopamme-mduc‘ed dyskinesias. Throughout the rqgl'men o_f tre’atment, the dése of

Smemet remamed stable.
o S o I

-
e

~ - Ced . *1 PJ .v' .’l
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A 72 year old female with a nine-year history of Parkmson S Dlscase charactcnzed by bradykmesm and
mﬁrked nght upper extremlty restmg tremor was treated All aspec;& of the dlseasc; Were well

commlled w1th Sinemet 4and dopa agomsts except the tremor
Loy [r': ”? { "

wf‘& o .
»s L
After seven years of ﬁ'eatment, the pauent developed pronounced dopamme—mduced dysluﬁé‘sras ‘Some

- ,’._:—ﬁﬁf
- J,

o
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had degreased her dose of Mysohne on her own to one tablet a day.
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{ s 24
control was achieved by lowering the dose of Sinemet. In May 1998, she was started on mirtezapine

(Remeron) at a dosage of 30mg at night. The patient reported rapid improvement in the dyskinesias and

the Parkinsonian tremor. No other medication had been changed.

Several months later the patient stopped the mirtazapine (Remeron) medication and noted return of the

tremor and dyskmﬁéa,ﬁ quaw;esmﬁgg the mn'lazapme {(Remeron);-both mqyement disorders again
25

fesponded arad the préwously seen 1mprovement was again experienced. i "'J 5
:c ?uﬂ © b A N ) N e . ) -,
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A 26 yea‘r old female w1th a ZMw hlstory of upper extremlty agtlon trem(;‘r thh a ﬁequency of

S\‘u. 4“*;

app:tm‘mately 8-I§hz 'I'Be patient had no 51gns or symptorns of Parkmsdn's dlsea'sé H’ér trcmor was

x{ &z

” ”not welfbontm}led on Mysolme The patient. was started on mlrtazapme fRemgfan) ﬁ‘a dosage of 30

o

aﬁ
mg at mght Qn phys1ca] exam, the patxent s postural and kinetic tremors were gl'e‘atly reduced and she

_;} LV B 3, AR o
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ﬁ 7‘6 yeafuldk,fgnafz ‘with a* ﬁfekmg hlstory of actxon tremo; and anxlety but no glgnsgr symptoms of

‘r

ﬂ ~ . .
,memor clearly was related in severity to the state of the anxiety dxsorder Alth,gugh the tremor always
s. Ty & é: .
unproved V%&ﬁl a decrease in the anx:ety (u§'mg SSRIs and benzodlaz%pmes) thc tremoi' ﬁersxsted atan
RN s N A T FY ;I‘ -
unsatlsfactory leVel of seven’ty U
; . Sl e ’ e e

S y : faE A

* S, -

. In M'&ch f§98 the‘pa'tiient began 'medicat;ion with a dosage of 15mg of xﬁmazapm (Remeron) at

night, thgn on her own volition, mcr%sed the admuustratlon of the same dose of mxrtazapme tq;twmc a

day (fof‘a total dose of 30 mg). The patient reported improvement in 1he n'emor espetﬁally when eating

- - ’Ih,
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or &nnkmg, thoqgh her handw.ntmg remained a problem. The clinical.exam rmproved p’iargmally, but

fu%actlonalljr th’aipatlent fe‘lt ‘ggner and chose to remain on the mu'tazapme med:catlon >

- o i .
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Thus in the’ patlent group involved in the study of Examples 1-6, a total of fifteen individuals was

u'eated thh mxrtazapme and of such population, twelve of the patients responded well to treatment

thh substantlal tremor reductlon Of such total of fifteen patlents, elght paneugsfgad essentral tremor

LS

and ﬁ,ve of ﬂre gght resp%hded hFour patients had a Parlqnsommlngestmg tremor and tl‘lree.:patlents

3%

responded (thc founh patient has recently begun- treatment and has not yet«‘tetumed for follow-up)

3.

. ‘_'l'hr_ee‘patients had l'evodopa-induced dyskinesias and all three responded.

o

e
e
M

" In almost all. case{ the mprovcment in the tremor behavior came 11rLerally oém:ght, ﬂf ngafter an

# « aié

) mmal 30 mg doge taken in the evemng before ret}nng Sedatlon can 1mproi'e certain tybes of tremor
g vbut sedation d1d not oceur m the above-referenced examples. Patients were avzare of an 1mpr0\zement
“-immediately. Dunng neurologxcal exam, patients described the types of actmtlewthat theyl could

perform before and after admmlsu'auon of mirtazapine (e.g., dealmg cards, feedmg oneself wrthout

£

splllmg, bemg able to retum to exercise classes as a consequence of the lmproverrlent expenenced

e C . “J —
n‘; . . g E ;*“«
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All patients ip whom it has been effective continue to take mirta%apine'"to the ,i)rese;i‘it 'tinie,'in‘some :
instances Tor a period of two years. Some patients in the above-identified tests, many-ef whom had

.other complex medical problems, took the mirtazapine sporadically or in response- to worsening of

3
v
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s?fnptoms subsequent to discontinuing such medication.

Industrial Applicability

{

The method and compositions of the invention are usefully employed in the treatment, preventién and

amélioration of a'wide varietyiof movement disorders, including dyskinesias of variant speed, rhythm,

)t

-

fréquency and progréssionary character, such as tremors (¢.g., Parkinsnian tre‘rhors;rubra}_'ﬁre“mors,

}iost:&aumaﬁc tremors, drug-induced tremors, cerebellar tremors and Tourette syndromal trergors),
R AN LN e 0T 3

- akathisias, ‘asferixis, athetosis, choreaathetosis, tics, chorea/choreaform * movements, dystonias,

,:&r_

¥

E el

IS r s .
! o . 7, v . . . . . M .
spasticity, restless legs syndrome, levodopa-induced dyskinesias, hyperkineti¢ movement disorders,
hemiballismus, myéglonus, and tardive dyskinesia. ﬁ P )
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THE CLAIMS
What is claimed is:

T A”fnethod of Gombating mévement disofdér in a patient eprnl;ncmg%r suszepttble’to same, by

admm1stenng to the patient an effectwe amount of a neuron'ansmlssxon modulatmg

‘corﬁposmﬁon.compnsmg a SHT antagonist and/or a, antagonist.

PR oo
1 « “ .
. - &y .
. £ s
-
w » - &
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- a,m i

2. *‘ Zé:‘['he n;%tgod of qlalm 3\ ¢ whwem the comp?smon comprises a%HT antégomst

. v e
" “g. - AF .
Jx C‘ .. 4- - < flﬁ
- .. , S
N o - ~ v . . ES
¢ ) L ~1 ? 5
¥3. . 'The rneﬁod of clalm 1, wherem the c0mposxt10n comprises 2 SHT mtagomst mcludmg at Jeast
‘e Coe ‘3 . i
gne of‘SHI'Z Emagomszs a&d,SH'IB antagoms& s Lo e
. §"" "» SO “ e T, et R4
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4. ’Ihe Quethéd of claun 1, wherem the composmon comprises an a, antagomst PLPNE
og T Cwla . Mty N
¢ g S 2 :ﬂ!u{
S N o7 ' LR : < ;? ;
5. The method of claim I wherem the composmon compnses g gompogxd &at is &oth a SHT
5. . et Jw_‘ .
antagomst and an o, anmﬁomst , - v ST
b - * . = - H ay
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6. - Thdfiethod of claim 1, wheérgin said movement disorder comprises dyskinesia;
o - \597‘;' B 1:3', e E N - - § ) <,
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2 71 The mcthod of clalm 1, wherem saxd movement dxsorder compnseg o coggmon séfeaed from

the group consisting of tremors, akathisias, asterixis, athetos1s, cﬁormathetosw, tics,
Ra

chorea/choreafoxm movements, dystonias, spasticity, restless legs syndrome, hypcrkmenc

I3

e mov@ment dlsorders hemxba]lxsn:hgs myoclonus, and taxdxve dyskfhcﬁf
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8 The method of clam'i 1 wherein said movement disorder comprises u"emor., : r' N ’
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9. The method of claim 1, wherein said movement disorder comprises a peripheral neuropathy-
associated tremor. X

10. The method of claim 1, wherein said movement disorder comprises at least one tremor

”? eondmon sébcted from tfie"\group consmtmg of Parkmsomm tremors, rubral tremors, post-

tramnati‘c tremors; drug-induced tremors, cerebellar tremors, and Tourette syndromal tremors.
11. The method of claim 1, wherein said movement disorder derives from ﬁeurelogicaiiinébeﬁmem
.-«  ofthe baga] ganglia. e Lk

T, t v .

< my

e \%‘The me&}bd of clalm 1 W‘herem sald movement dlsorder compﬁéas a dxsordér selected “from

R
the gnqmp cqnmstu;g of Parkmsoman tremor, action tremor and };vod@paymﬂuced dyskmesms
s g S A 1, a-
‘c“ e . . e ] -rx EEvC "‘," .
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The method of claim 1 wherein sa1d compaosition compnses at’ least one cdinpound selected

. J"
N * R
from the group cons1st1ng of:
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-ora sg}: thereof, wherem

A reppeseﬁts a pyndmermg or a halogen substituted pyndme nng,

/

N
/

g 'Ry

(C\Hz)n}CHz)n

‘R, tafngesénts hydrogen, C,-C; alkyl, C,-C, alkoxy, C

R4

Ry fveprescnfs hydrogen or a lower alkyl or aralkyl group, and
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-C¢ alkylthlo, halogen, OH; SH or GF,,
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B,
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n and n‘r%ay each be'1, 2 or 3 with the proviso that the sum’ ofm and nmustim 2; 3 or 4
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The method of clan'n 1, wherem sald composmon compnses at Ieast ﬁe tetm@&hc compound
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((/:H )m (CH2) o
2)m 2)n
N S
. "e«,ﬁ{, b i - L R2 ) 5 - . - an . \‘
ora salt thereof wherein K

“' e A represglts“a pyridine ring or a halogen substituted pyridine ring,
3 - Rl reps@senis hydrogen, C -Cs alkyl, C,-C; alkoxy, C,-C, alkylthio, halogen, QH, SH or CF,,
. s Rz rem'esen;s hydrogen or a lower alky! o5 aralkyl group, and R j B
A and m may each be 1, 2 or 3 with the proviso that the sum of 1 and 1 mudt b82, 3for3_4 o
T . . E e
o ?5 P ’The mgt&g,od of cIaJm 1, wherein said composition compnses an S” mtago;tlst selected frorn
*a W . Le . L §
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31* . ,"" 4 . ) . . : ¢ ° O:_-)r
: zN-(2 (N-Mcﬂlanesulfonamldo-z 3-dihydroindol-5 -yl)ethyl)(-N-((R)-(+)-5-methdxy-
1,2 3 4-tetrahydronaphthalcn- -ylmethyl)-N-methylamme, ‘f% , """; o,

e
N-(2 3-D1hydromdol 5-yl)ethy1(-N-((R)-(+) 5-rnethoxy 1,2 3,4;—tetrahydronaphthal€nd’- '

e . A R

yin%%?l)-N-methylamme, T _ o -
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N-(2-(N-Methanesulfonamido-2,3-dihydroindol-6-yl)ethyl(-N-((R)-(+)-5-methoxy-
1,2,3,4-tetrahydronaphthalen-1-ylmethyl)-N-methylamine;
N-(2-(N-Propanesulfonamido-2,3-dihydroindol-6-yl)ethyl(-N-((R)-(+)-5-methoxy-
1,2,3,4-tetrahydronaphthalen-1-ylmethyl)-N-methylamine;

o 1'N-(2 (N-Isobutanesulfonamxdo 2 3-dlhydrmndol 6-y1)ethyl(-N-((R)-(+) S-methoz;y-
o “'1 2, 3 4—tetrahydronaphthalen-l-ylmethyl)-N-methylarnme :
—u{;f‘ ?: L = L
e } N (2-(N-Methyl 2 3-dlhydromdol S-yl)ethyl(-N-((R)-(+) 5-methoxy-1 2,3 4—teirahydro-
b ( f"‘g%d ¥ ’“—4 - 1, 3“ ,\T"‘g‘ =, ‘.'f .5‘4"
m@thalen- -yl)—N-methylamme ' : ’ o IR LR
Vee oL My %)
7 : N-(2 (N-Methyl-2 3-dlhydromdol 6-yl)ethyl(-N-((R) -(+)- S-methoxy-l 2 3 4-teﬁahydro-
S naphthg"fen- -ylmethyl)-N—methylamme, s ‘ T C o
N-(2 ,62 3—D1hydromdol 6-yl)ethyl(-N-((R)-(+)-5-methoxy-l 2 3 4-telrahydronaphthalen-l-
Methy{'}:N-methyiafnme e ‘ B ‘v h{_yw H”;__‘
| o - : an¥r T
N-(2 (2 3-D1hydromdol -5-ylethyl(-N-((R)-(+)- 5-methoxy 1 2,3 4—tetrai'1ydronaphthalen-1-
ylmethyl)-N-methyla_mmc '. ' . . s L
s S .' ' r : -0 A i ?A
- - e “a ?'i": ¥ ';xé&vf‘
L E o
N-(2 (Indo] 6-y1)ethy1(-N-((R)-(+) S-methoxy—l 2,3 4—tetrahydronaphtha]en 1-y1methy1)—
51""« N e £
N—mcthylamme, C- R - RO g
4. & h .
» : . ) P N S
- - N-(2-(N-Methanesulfondamido-1 ,3-dihydroisoindol’-5-yl)ethy1(-N-((R)-(;)-5-methoxy; J
L e 5 '4'\‘4 . | 4
L 1,2,3,4-tetral_1ydr0naphthalen—l-ylmetthQ-N-memylmme; ¢ o
e S E e ’ g
. N ’ &,‘,}’k o N - - l .‘u * o «;‘.‘i o .
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N-(2-(N-Methyl-1,3-dihydroisoindol-5-yl)ethyl(-N-((R)-(+)-5-methoxy-1,2,3,4 -

tetrahydronaphthalen-1-ylmethyl)-N-methylamine;

N-(2-(1,3-Dihydroisoindol-5-yl)ethyl(-N-((R)~(+)-5-methoxy-1,2,3,4- tetrahydronaphthalen-

1-ylmethyl)-N-methylamine; ,.f‘
1 IS V,q:?‘x "

N-(2—(N1Methyl-2,3-dihydfo- 1H-indol-5 -yl)—ethyl(-N—((R)-(+);(§fmetﬁoxy-‘1 2,34-

o %2

tetrahydro-naphthalene] -ylmethyl)-N-methylamine; and

' 5 {2 (((R) (+)- S-Methoxy-l 2, 3 4-teuahydro-naphthalen- -ylmethyl)methylammo)
e Q%, ~ S e
CE “ethyl} 13-d1hydro—mdol-2-one e .
L S

The nIethod of claxm 1, wherem said cornposmon compnses a SH'I' antagomst including a

1

“‘z,

therapeutlc agent sefect%d ﬁom the. group consxstmg of‘t ”&%@am&,(ﬁigotra;e)t spizotifen,

,mlaasenn» Ketanserm (Suﬁexal) on&ansetron (Zofran), ntansenn, cloza?me (Cl@zanl)

IS

rfspendone (R:sperdal), methyserg1de (Sansert), and cyproheptadme (Peﬁactm)

K "-‘,. ‘
K ‘i G P
Pria N < J I

ﬂs, - S e . L';
17. . The giéihod of cimm 1, wherem §md éHT antagenist compnsgs } thﬂrapeung agent selected

P

ﬁ'om the group consxstmg bf Lk
N g . " ¥ - ‘ Sy o ) -::J‘ - . oA

¥

N . . -
;,_" e, Lo & b

e indol-3-yl-éarboxylic acid-endo-8-methy1-8-aza-bicyclo[3,2},1]-oct-3-;yl-ester';> :
27 R :i

N . Ea
‘Eaenzo[b]thiophm-3 -yl-carboxylic acid-endo-9-me'thyl-angjgycldi[3 »3,1Inon-3-yl-ester; -

—
2, P e : A
° . . o - -

LT v < n R : Ul o~
5-fluoro-1-methyl-indol-3-yl-carboxylic acid-endo-9-methyl-9-aza-bicyclo[3;3,4inon-3-yl-

b

ester; - , . ’ .
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1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-methyl-4H-carbaz ol-4-oné;
I-methyl-indazol-3-yl-carboxylic acid-9-methyl-9-aza-bicyclo-[3,3,1]-non-3.alpha.-yl-amide;
endo-4-amino-5-chloro-2-methoxy-N-(1-azabicyclo[3,3,1]non-4-yl)-benzamide; and

. 3-[5-methyl-1H-imidazol-4-y1]-1(1-methyl-1H-indol-3-yl)1 -propanone,
18,7 The method of clalm 1, wherein the composition comprises a presynaptlca, amagomst and a
postsynapnc 5HT antagomst : ,& . v

. « ' ’ . " ’ :1}'; ) ‘ e - o

197 - The meihod of claim 1, wherein the composition eomprises mirtazapine. L.
20, - ﬁﬁtima of tlaim 19 wherefn rmrtazapme is admuilstered oi'ally to the paucn} ;

4 N

- ':w;ﬁy %‘2 . # %__ "o e ) ' ‘:"r ?‘",' "'51 {‘

21, 'Ihe«m”ethod‘éf élalm 20, wherem rmrtampme is admxmstered omlly in adose of from about 10

v
Gl

re

to a,bout 100 m1llxgrams per day.” " . ,x- § Ty

ot “.r - ‘u'

N - <« . - . o .
< R
. . g,;
P - . 2
w7y x . A

-

: 22 ) ﬁ;e method of claxm 20, wherein mlrtazapme is admiinistered orally in adose of from ahout 15

v .«}‘ RS - .
R - B ' iy -
to about 60 mﬁl’igramsper day. .~ 7, § -
S v L2 !

3

23, The method of claim 1, wherein the composition compnses znomdrenergw‘gnd serotonerglc

, neuroh'a.nsnussmn-modulatmg agent. : S
% g ¢ v v - ~
. A B N ) hw'\ . ' . i
Q, { ﬂ‘ K nd : i -, l )' ?; -
R M : - B . ; : .
24 _'The method of claxm 1, wherein the composmon does not mediate sedation in"dosages effective
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WO 01/19371 PCT/US00/25380
25. A method of combating movement disorder in a patient experiencing or susceptible to same,
comprising administering to the patient an effective amount of a piperazinoazepine con{pound

that is a receptor antagonist for at least one receptor selected from the group consisting of SHT

and a., receptors.

26 .5 A méthod of cofnbating movement disorder in'a patient eip‘en:gncmg ot susEeptible to same,
. comprising administering to the patient an effective amount of a serotonergié:'ggta'gonist for at

least one receptor selected from the group consisting of SHT and az":fec)eptors.

- . - ) . :’,
3,27 & Ths method of claim 26, wherein said scrotonerglc antag‘omst isip SHT2 and/or SHT3
i _s,‘h‘if ‘ % o h 1 YOE 5 1;&.’ = o '
S8 antagomst i A e

. ki
- . o

- . . L . ‘ . {Mf_{r‘ el ,ﬁ
28. - The method of claim 27, whergin said ‘SHT2 and/or SHT3 antagohist is concurrently an o,
: - L e

oA

: ? . b ., &
) receptor antagon)st. : o p
3 3 k" * AT Y : -
-3 . [ ) oo 4 Qg

29. The mpthod of claim 26, wherein said serotonerglc a,ntagomst compnses rmrtazapme.
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30. The ﬁ: tﬁod of claim 26 wherem said movement chsorder gompfiﬁés “Parkmsomamremor
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PROCAPS PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documeqlz) actiia en calidad de Representante Legal de la sociedad
PROCAPS S.A. sociedad legalmente copétituida y domiciliada en la ciudad de
Barranquilla (Colombia), por el presenteddocumento otorgo a la doctora LAURA
CATALINA SILVA BARRERA, abogada en ejercicio, identificada como
aparece al pie de su firma, con tarjeta profesional No. 147399, poder especial,
amplio y suficiente, para formular oposiciones u observaciones a la solicitud de
patente No. 06105843, titulada “COMPUESTOS FARMACEUTICOS QUE
INCLUYEN UNA SAL DE MIRTAZAPINA” de N.V.ORGANON,
publicada en la gaceta No. 575 del 30 de Abril de 2007.

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

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

an Barrangquilla (Colombia) a los 16 dias del mes de Julio de

(S}S WALTER TANAKA TATEKAW.
C.C. N° 16.251.923

/
Representante Lega_!_ _

Acepto: /

\
LAURA CATALINA SILVA BARRERA
C.C. 52'455.803 de Bogota
T.P.A. 147399 del C.S. de la J.

CALLE 80 No. 78B-201+A.A. 50330°P.B.X.:(575) 3530783 - 3789000 - 3719900 FAX: (575) 3533949 - 3558434 - 3533681 - 3532997
BARRANQUILLA - COLOMBIA « NIT.: 890.106.527-5
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DOCUMENTOS . :
PROCAPS S .A. Jm oo o oo oo oo oo !
NIT: 890.106.527-5.

CERTIFICADO DE/‘E!XISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIPFICA

Que por BEscritura Pablica No. 1,190 del 22 de Julio de 1976,
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 28 de Julio de 1976 bajo el No. 6,070
del libro respectivo, fue constituida la sociedad----------=----------- !
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA :
"PROCAPS LIMITADAR  ~- -~ mmmmmm e m e e e e e e e m e e m e e m e m e e — i

CERTIFICA

Que por Escritura Piblica No. 1,307 del 28 de Junio de 1979,

otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en'
esta Camara de Comercio, el 23 de Julio de 1979 bajo el No. 10,039
del libro respectivo, la sociedad antes mencionada-------------------- ‘
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A.".----=-~------= !

I

CERTIFICA |
Que por Escritura PGblica No. 3,810 del 31 de Dic/bre de 1980, |
otorgada en la Notaria Primera de Barranquilla, inscrito(as) en:
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705
del libro respectivo, la sociedad antes mencionada-------------------- 5
se transformo en sociedad de responsabilidad limitada bajo al razon|
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADAY  —--memmmm e e e e e e e e e e e m e — S mm—— e —— oo

]

i

I

|
CERTIFICA !

Que por Escritura Piblica No. 3,755 del 10 de Nov/bre de 1983, ;
otorgada en la Notaria Unica de Soledad, inscrito(as) en esta|
Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del;
libro respectivo, la sociedad antes mencionada--------------==-~--=-=-----
se transformo en sociedad anonima bajo 1la denominacion social de:

"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".------------ !

CERTIFICA

otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del
libro respectivo, la sociedad antes mencionada-------------—=---=------= :

|
|
|
Que por Escritura Piblica No. 3,615 del 06 de Dic/bre de 1996,§
!
!

wkkkkkkkkk C O N T T N U A *kkkkkkkkr
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Industria y Comercio

SUPERINTENDENCIA

2020
Bogota, D.C.,
Doctor: Oficio N°: 12903
Emilio Ferrero
Apoderado
ASUNTO: Radicacion PCT N°  06-105843
Tramite 011
Evento 379
Actuacion 440
Folios 009

Con fundamento en lo previsto por el articulo 43 de la Decisién 486 de la Comision de
la Comunidad Andina, se le comunica que la oposicién presentada por la doctora
Laura Catalina Silva Barrera, en su calidad de apoderada de Procaps S.A., reune los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (60) dias habiles siguientes a la fecha de notificacién del presente oficio, para
que haga valer sus argumentaciones y presente pruebas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

Jefe de la Divisién de Nuevas Creaciones.

El anterior oficio fue notificado por fijacién en lista de fecha,

202021

Sede Centro: Carrera 13 No. 27-00 Pisos 2,5, 7y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador: 3820840
Fax: 382 26 95. Linea 9800-910 165

Web: www.sic.gov.co e-mail: info@sic.gov.co
Boaota D.C. - Colombia
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Direccion para notificaciones judiciales:
CL 80 No 78 B - 201.
De la ciudad de Barrangquilla.

CERTIFICA

|
|
i
|
i
| DURACION: El1 término de duracidén de la sociedad se fijdé hasta el
i 18 de Agosto de 2073.
|
|
|
|
|

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas y otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados como envases o recipientes de productos y sustancias
. quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y
| veterinario; b)-La investigacion, desarrollo y fabricacion de toda
| clase de productos y sustancias quimicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para 1los |
. procesos de fabricacion de sustancias quimicas, farmaceuticas, alimen !
| ticias y cosmeticas, asi como la comercializacion interna y externa
de 1los productos terminados, d) La compra, venta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-
' mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios
para la salud humana y animal. e)La compra,venta,exportacion y dis-

distribucion de dulces, confites, galletas y todo tipo de!
i golosinas o alimentos para el consumo humano. f) Actuar como re-
| presentante o0 agente de personas naturales y juridicas, nacio- |
nacionales y extranjeras en la realizacion de operaciones o tran- |

sacciones relacionadas con la industria farmaceutica y en especial
. con cualquiera de las actividades descritas en los literales a),i
' b)), ¢). d) y e) antes descritos; ¢g) Prestar los servicios de
asesoria y consultoria en las areas administrativas, de mer-
cadeo, analisis «c¢linico, asistencia tecnica, investigacion, costos y
produccion, exportaciones, importaciones, ventas, relacionadas con!
! iguales o similares actividades a las que constituyen el objeto de|
PROCAPS S.A., asi como 1los de publicidad y promocion de productos
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in—§
dustrial; h)-Adquirir, operar, administrar vy explotar, a cualquieri
titulo, empresa o establecimientos dedicados a la investigacion, de- |
|
|
1
|
|

c FESA S.A. NIT. 890.321.151-0 FORMAS EFICIENTES 18422

sarrollo, fabricacion o comercializacion de productos quimicos, far- |
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto!
principal, la sociedad podra tomar interes social como accionista, |
socio o fundador de empresas que tengan igual o similar objeto, com-
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prar, vender, importar y exportar maquinarias, insumos y repuestos
requeridos para el desarrollo de sus actividades; tomar dinero en
prestamo, financiar y garantizar las operaciones comerciales que ce-
lebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; .girar, aceptar, otorgar y protestar todo tipo de titulos valo-
res e instrumentos negociables; comprar, vender y constituir grava-
menes sobre bienes muebles e inmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intere-
ses corporativos o 1la de sus socios. La sociedad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus
socios, para lo cual podra inclusive constituir gravamenes reales
sobre sus bienes de cualquier naturaleza.--------~------------------

CERTIFTICA

CAPITAL Nro Acciones Valor Accidn
Autorizado
Shkkdkkkkkk*2 000,000,000 **kkkkkkkkk¥k*k2 000,000 ***kkkkkkkkkkkkk*xx],6 000

Suscrito
Shhdkkkkkkdkx] 224,500,000 *kkkkkkkdkkdkh] 224,500 **kkdkkkkkkkkkkk**x], 000

Pagado
kkkkdkhkkhk] 224 500,000 *kkkdkkdkkkk%] 224.5 Fhkkhkrhkhkdhhkdhdhkk]
$ ' ,500,000 ' 500 ,000

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva 1las siguientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de 1los Estados Unidos de America (US$250.000), liquidados a la
tasa de cambio representativa del mercado vigente el dia en que se
surta la tramsacion. Cuando se trate de operaciones en virtud de
las cuales 1la sociedad garantice obligaciones de terceros o de los
socios, se requerira gque la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera 1la representa-
cion legal de la sociedad y tendra 1las siguientes atribu-
ciones entre otras: Ejecutar 1las decisiones de 1la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de 1la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con
lo previsto en 1las leyes y en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de la
sociedad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea igual o inferior al equivalente
en pesos colombianos a doscientos cincuenta mil dolares de los

kkkkkhkdkhkkd O O N T I N U A *dkkrdhkhhhdh
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Estados Unidos de America (US$250.000), liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la;
representacion legal de 1la sociedad, pudiendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de 1la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
sociedad en todos 1los actos y contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales|
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a 1la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea 1igual o inferior al equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liquidados a 1la tasa de cambio representativa del mercado vigente|
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes inmuebles o cualquier otro activo
fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de 1la sociedad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda coOmo
Representante legal por disposicion de 1la ley, de estos estatutos
o de la Junta Directiva. El1 Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
ello acreditar 1la ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El1 Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, 1llevaran la representacion 1legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente Yy Vicepresidente, con identicas facultades
que el Gerente General y sin que sea necesario para ello acreditar
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la ausencia del titular. El Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos 1los actos y contratos que se requieran para el desa-
rrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de
la sociedad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de America (US$50.000), 1liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta la
aprobacion o celebracion del acto, siempre que no se trate de enaje-
nar a cualquier titulo bienes inmuebles o cualquier otro activo fijo
de 1la sociedad, inclusive de naturaleza mueble, acciones, cuotas o
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores
facultades que radican exclusiva y privativamente en cabeza del
Presidente.  ----------esrmeem e mm—m— -

CERTIFICA

Que seglin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS S A - mme e e e e e e m s oo m—————— -
cuya parte pertinente se inscribid en esta Camara de Comercio, el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y segin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS L R et e s
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientos:

CLASE: JUNTA DIRECTIVA

Principales
1. Minski Gontovnik Ruben CC.***k**%x7 463,982
2. Minski Gontovnik Meyer CC.*%k%kk%%7 461,324
3. Minski Gontovnik Jose CC.**k**%k*x%8 671,834

Suplentes
1. Minski Zilberblum Elliot CC.*%*kkk*x72 279,541
2. Minski Deitel Daniel Jhkdkkdkkdkkdhkkhkkkhdkdk
3. Minski Sharon PA.*990,212,082,805

CERTIFICA

Que segin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Presidente.
Minski Gontovnik Ruben CC.**kkkkx*7 463,982

Fkkkkkkkkd C O N T I N U A *hkkkdddhkhk
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Suplente del Presidente

Minski Minski Abraham CC.****%%x%%%802,575
Vicepresidente

Minski Gontovnik Meyer CC.¥***k*%*x7 461,324
Suplente del vicepresidente

Minski Gontovnik Jose CC.***%***x8 671,834

CERTIFICA

Que seglin Acta No. 11 del 01 de Febrero de 2001 correspondiente a
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
12 de Febrero de 2001 bajo el No. 91,273 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Gerente General.
Uribe Ochoa Guillermo Luis CC.**x*x*%*70,073,754

CERTIFICA

Que seglin Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribid en esta Camara de Comercio, el

09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Suplente del Gerente.
Tanaka Walter CC.**x*x*x%x%x16,251,923

|

|

|

i

|

CERTIFICA |

i

Que segin Acta No. 124 del 29 de Marzo de 1999 correspondiente a*
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS

S.A. cuya parte pertinente se inscribid en esta Camara de Comerc1o,§

el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo, |

fueron hechos los siguientes nombramientos: |

|

|

Cargo/Nombre Identificacidén
Revisor Fiscal Ppal.
Vargas Pertuz Ana Isabel CC.***x%¥*%32,696,645

CERTIFICA

Que segin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribié en esta Camara de Comercio,

khkhkkdkkkhkkk C O N T I N U A whkkkdkhkhkhdd
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el 29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Suplente del Revisor Fiscal.
Lozada Villareal Milena CC.***%x%x%x32 748,111

CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001,otor-
gada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2.001, bajo los Nos. 95.771, 2.056,
2.057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro respecti-
vo, se reforma totalmente el articulo 65, contenido en la escritura
publica No. 3.705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los siguientes Apoderados
Generales, quienes tendran las funciones que a continuacion
se indican en razon de su cargo en la sociedad: 1.-Se con
fiere Poder Especial, Amplio y Suficiente a los senores: WALTER
TANAKA TATEKAWA, C.C. No. 16.251.923; WILITAM ALBERTO BARROS CERRA,
C.C. No. 8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S.A., suscriba todas las declaracio-
nes tributarias, aduaneras y cambiarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o so-
licitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en los ordenes Distrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio vy suficiente,a los siguientes seno-
res que conforman el Grupo A y el Grupo B para que conjuntamente sus
criban contratos de suministros de mercancias y servicios con enti-
dades oficiales, hasta por la suma de US$800.000.00 (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA), liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion. GUPO A: CLAUDIA TANGARIFE CASTILLO C.C. No.

41..660.293. BRUPO B: WALTER TANAKA TATEKAWA C.C. No. 16.251.923,
CARMEN ALICIA FLOREZ C.C. No. 22.434.044, CARMEN ALICIA HERRERA

DIAZGRANADOS C.C. No. 22.377.540. Para el ejercicio de estas
facultades se requerira por lo menos 1la firma de uno (1) de los
apoderados especiales del Grupo A y uno de 1los apoderados

especiales del Grupo B; 3.-Se otorga Poder General, Amplio y Sufi-
ciente a 1la Doctora JOSEFINA MIELES BUELVAS C.C. No. 33.138.497, a
la Doctora MARCELA CARVAJALINO PAGANO C.C. No. 22.579.748, y al Doc-
tor DANIEL MORENO VILLALBA, C.C. No. 19.113.210; para que cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y Jjudiciales, en asuntos de naturaleza cambiaria y fiscal,
tales como: Contestar e interponer demandas y requerimientos, com-
parecer en juicios,pedir la practica de pruebas,recibir notificacio-
nes, interponer recursos Yy ejercer acciones contencioso administrati-
vas y de tutela,transigir,conciliar,recibir en nombre de la sociedad
desistir, sustituir y reasumir este mandato. Para la celebracion
de cualquier acuerdo conciliatorio o transaccional, judicial o ex-
trajudicial, cualquiera que sea su cuantia,los Apoderados deberan
aportar la autorizacion escrita del Representante Legal de la socie-
dad. Los Apoderados podran presentar solicitudes de devolucion y/o
compensacion de impuestos y recibir los pagos por devoluciones de

dkkkkkkkdkd O O N T I N U B *khkkhhkhr
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impuestos, firmar, notificarse y realizar todo acto necesario para
cumplir con el mandato encomendado.---------------------------------

CERTIFICA

Que segun documento privado de fecha 7 de junio de 2000, inscrito
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.1.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.

7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de 1la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficiente a  KAREN FIGUEROA GARCIA, C.C.No.32.732.070 de Barran-
quilla, para que en su nombre y representacion de la sociedad sus-!
criba todas declaraciones cambiarias a que este obligada PROCAPS
S.A, en el giro normal de sus negocios y operaciones sociales.--

CERTIFICA
i
Que segun Documento Privado del 13 de diciembre del 2.002, inscrito

en esta Camara de Comercio el 15 de enero del 2.003 bajo el No.2.290]
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C.C.No.7.463. !
982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE;
de PROCAPS S.A. mediante el presente documento otorgo PODER ESPE-
CIAL, al Sr. MARLON TATIS PAREDES, C.C.No.72.176.874, para que eni
representacion de PROCAPS S.A., suscriba declaraciones, reportes yi
cualquier tipo de documentos relacionados con tramites o reglstrosl
de Comercio Exterior ante el Ministerio de Comercio Exterior y/o:
cualquier entidad del Estado que haga sus veces. En consecuenc1a,f
el Sr. MARLON TATIS PAREDES, podra suscribir en representacion de|
PROCAPS S.A. declaraciones, reportes y cualquier tipo de documentos:
relacionados con tramites o registros de Comercio Exterior ante el
Ministerio de Comercio Exterior y/o cualquier entidad del Estado|

que haga SUS VeCeS.----------------- - --————-o——ooo }
CERTIFICA |

i

i

Que sequn documento privado del 10 de noviembre del 2004, inscrito
en esta Camara de Comercio el 1 de diciembre del 2.004, bajo el No.

2.753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C.C.

7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de 1la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficiente a ANTONIO VARELA DIAZ, C.C.N0.72.004.669 de Barran-
quilla, para que en nombre y representacion de la sociedad firme
las declaraciones cambiarias a que este obllgada PROCAPS S.A., a
suscribrir en el giro normal de sus negocios y operaciones socia-
les. Por lo anterior, el senor ANTONIO VARELA DIAZ, queda facultado

|
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para firmar las declaraciones comabiarias y demas documentos rela-
cionados con las declaraciones, notificaciones, aportar y solicitar
las pruebas que sean necesarias, desistir en general a realizar todo
acto necesario de tal forma que pueda cumplir con el mandato dado.-

CERTIFICA

Que segun documento privado del 22 de Febrero de 2005, inscrito en
esta Camara de Comercio el 28 de Marzo de 2.005, bajo el No. 2.820
del 1libro respectivo, consta que WALTER TANAKA TATEKAWA C.C. 16.251-
923 de Palmira, quien actua como representante legal de la sociedad
PROCAPS S.A, otorga Poder Especial, Amplio y Suficiente al senor
MARLON TATIS PAREDES C.C. No. 72.176.874, para que en representacion
de PROCAPS S.A., suscriba declaraciones aduaneras, reportes y cual-
quier tipo de documentos relacionados con los tramites o registros
de comercio exterior ante la direccion de impuestos y aduanas nacio-
nales y/o cualquier entidad que haga sus veces, y para que responda
todo tipo de requerimientos y/o solicitudes de informacion de las
autoridades aduaneras en los ordenes distrital, departamental y na-
cional.,——----—-m et e mmm e e e m o ——— -

CERTIFICA

Que por Escritura Piblica No. 2,011 del 10 de Octubre de 2006,
otorgada en la Notaria 2 a. de Barranquilla cuya parte pertinente
se inscribi® en esta Camara de Comercio, el 15 de Dic/bre de 2006
bajo el No. 3,183 del libro respectivo,------=---==~------—--———-——-——-——-—~
Consta que RUBEN MINSKI GONTOVNIK CC.No.7.463.928, quien manifesto
que en su condicion de Presidente y Representante Legal de la ------
sociedad PROCAPS §S.A.,confiere poder especial amplio y suficiente a
los siguientes senores que conforman el Grupo A y el Grupo B, para
que conjuntamente suscriban contratos de suministro de mercancias y
servicios con entidades oficiales, hasta por la suma de ochocientos
mil dolares de los Bstados Unididos de America (US$800.000.00), ----
liquidados a 1la tasa representativa del mercado vigente en el dia
que se realice la respectiva transaccion. Grupo A: IVAN VILLAREAL
CAMACHO CC.N0o.91.201.749. FERNANDO RINCON RIVERA CC.No.79.484.187.

CLAUDIA TANGARIFE CASTILLO CC.N0.41.660.293.Grupo B. WALTER TANAKA
TATEKAWA CC.No.16.251.923. CARMEN ALICIA FLOREZ DE LA ROTA ---------
CC.No0.22.434.044. RICARDO DORADO HURTADO CC.No.79.715.772.----------

CERTIFICA
Que en esta Camara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucidén, liquidacidén o
nombramientos de representantes legales de la expresada sociedad.
CERTIFICA

Que su Gltima Renovacidn fue el: 20 de Marzo de 2007.

La informacidn sobre embargos de establecimiento se suministra en
Certificados de Matricula, 1la de contratos sujetos a registro, en

dkkdkhkkdkkdxd C O N T I N U A *kkkhkhhhk




cnmnnn DG *hhkhkhkhkhkhkkdhdhhkhhkhhkhkhhkhkhkhhkkdkhkkhkhkkhkkkkdkikk Pag'. 6
<:I,) CAMARA DE COMERCTIO
|

03-12007678 024802 PROCAPS S.A.
Barranquilla, 17 de Julio de 2007 Hr:09:52:49 No. 11263215

comEBCIo D E BARRANQUTIULLA

D€ BnnnanUILLn 10*********************************************

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A. - === == m = mmm = oo o oo o m e e oo — oo
NIT: 890.106.527-5.

Certificados Especiales.

—mﬁa._ﬁﬂﬂ—-)

cFESFl S.A. NIT. 890.321.151-0 FORMAS EFICIENTES 18422



