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J. IAN RAISBECK, mayor de edad y vecino de Bogot4, identificado tal como aparece al pie de
mi firma, en mi caricter de en mi caracter de apoderado de la sociedad solicitante, me permito
manifestar lo siguiente ante el auto emanado por ese Despacho, dentro del plazo legal previsto en

el articulo 45 de la Decision 486:

1. En primer lugar y con el d&nimo de brindar mayor claridad a la materia reivindicada, me

permito presentar un Capitulo Reivindicatorio Modificado, que reemplaza en su totalidad al

Capitulo Reivindicatorio Modificado presentado en respuesta al primer examen de fondo.

Asi entonces, el Capitulo Reivindicatorio Modificado contiene los siguientes cambios:

- Se elimind el significado R20a = H de la Reivindicacion 7. De esta manera, la nueva

Reivindicacién 7 no se superpone con lo definido en la Reivindicacion 6.
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Valga anotar que las modificaciones efectuadas al Capitulo Reivindicatorio cumplen a cabalidad
con lo estipulado en el Articulo 34 de la Decision 486, ya que éstas de ninguna manera implican

una ampliacion de la proteccion correspondiente a la divulgacion contenida en la solicitud inicial.
2. a- El Examinador sefiala que las Reivindicaciones 6 y 7 tienen el mismo alcance.

b- Con el 4nimo de superar la anterior objecion se elimind el significado R20a = H de
la Reivindicacién 7 y de esta manera la nueva Reivindicacién 7 no se superpone con lo definido

en la Reivindicacion 6.

3. - oa El Examinador sefiala que los documentos J-Prakt. Chem., 27 (1-2), pags. 18-33
(D4); y (Chem. Rev., 1996, 96, pags. 3147-3176) (D5) afectan el nivel inventivo de las
Reivindicaciones 1-5. Adicionalmente, el Examinador argumenta que las patentes US3,146,239
D2) y US3,661,940 (D3) afectan el nivel inventivo del proceso reclamado en las

Reivindicaciones 6-7.

Especificamente, el Examinador opina que el problema técnico objetivo de la solicitud presentada
(es decir, obtener compuestos 17-metilesteroides que sean inhibidores de la Sa-reductasa y que al
mismo tiempo actien como gestadgenos) podria ser solucionado facilmente por el experto en la
materia a partir del compuesto divulgado en el documento D4, sustituyendo en el grupo metileno
uno de los dos hidrégenos por un halégeno, alquilo o hidroxialquilo conforme a lo divulgado en el

documento DS5.

Adicionalmente, el Examinador objeta las Reivindicaciones 6 y 7 por carecer de nivel inventivo,
pues considera que describen un procedimiento que aplica principios de sintesis quimica ya
establecidos para compuestos esteroides en las anterioridades D2 (US 3,146,239) y D3 (US
3,661,940).

b- 1) En cuanto a la falta de nivel inventivo de las Reivindicaciones 1-5, cabe
destacar que ni el documento DS ni el documento D4 apuntan al problema que pretende resolver
el presente invento, es decir, el problema de proporcionar 17-metilenesteroides con un perfil de
tipo hibrido (que actian como inhibidores de la So-reductasa y al mismo tiempo como
gestagenos). De hecho, el documento D4 ni siquiera menciona la actividad farmacologica de los
compuestos alli obtenidos. Por otro lado, el documento D5 no se refiere en ningin momento al
reemplazo de un 4tomo de hidrégeno por un atomo de halégeno o un grupo alquilo en un

compuesto esteroide, ni tampoco investiga la correlacién entre tal reemplazo y un efecto

Pagina 2 de 4



~L

OLARTERAISBECK

OLARTE RAISBECK MOURE & CASTRO LTDA.

especifico sobre la actividad biolégica. Por consiguiente, el experto en la materia que pretende
encontrar un compuesto esteroide que actiie como inhibidor de la Sa-reductasa y al mismo tiempo
como gestageno no tomaria como informacién relevante alguna a partir de lo divulgado en los
documentos D4 y D5, ya sea en forma individual o combinada. Con base en estos argumentos,
cabe concluir que el objeto de las Reivindicaciones 1 a 5 no se desprende en forma evidente a

partir de los documentos D4 y D5.

ii) En cuanto a las Reivindicaciones 6-7, cabe destacar que un procedimiento
se define tanto por sus etapas como por las condiciones a las cuales éstas se llevan a cabo, por lo
que un procedimiento general no necesariamente precluye la novedad o el nivel inventivo de un
procedimiento especifico. En este sentido, las divulgaciones efectuadas por D2 y D3 no permiten
establecer los pasos y condiciones especificas descritas en las Reivindicaciones 6 y 7 para la
sintesis de compuestos de Formula I. No seria dable explicar que basado en las divulgaciones
hechas por D2 y D3, una persona medianamente versada en la materia tendria certeza sobre la
obtencidn de los productos de Formula I. Es decir, con base en D2 y D3, no se podria establecer
que los procesos descritos en las Reivindicaciones 6 o 7 efectivamente conducirian a la sintesis
de los compuestos de Formula I. Es por esto que conforme a la practica general de patentes,
cuando existe un producto que es novedoso e inventivo, no es necesario investigar la novedad y
la actividad inventiva de cualquier reivindicacién de procedimiento cuyo resultado inevitable es
la manufacturacion de dicho producto. En otras palabras, un proceso es considerado novedoso e
inventivo en la medida en que proporcione como resultado un producto novedoso e inventivo,
puesto que las condiciones especificas para producir un compuesto novedoso ¢ inventivo no
serian predecibles. En atencion a ello, las Reivindicaciones de procedimiento No. 6 y 7 son
novedosas e inventivas pues divulgan la manufactura de los 17-metilesteroides de las

Reivindicaciones 1 a 5, los cuales son novedosos e inventivos frente al arte previo citado.

Por lo tanto, considero que con los argumentos aqui expuestos ha quedado demostrado el nivel

inventivo de la presente invencion por sobre las ensefianzas del arte previo citado.

3. A fin de aportar datos adicionales.que demuestren la patentabilidad del presente invento
cabe mencionar que la presente solicitud de patente ya fue concedida en los siguientes paises:
HK, AU, BY, CA, EE, IL, KR, MX, NO, NZ, RU, SK, UA, US y EP. Al presente escrito se
adjuntan las correspondientes caratulas y pliegos reivindicatorios de algunas de estas patentes

concedidas.
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4, Por todo lo anterior, considero que las objeciones presentadas por el Examinador en su
examen de fondo No. 1723 han sido resueltas y por consiguiente solicito respetuosamente que el
Despacho tengan por cumplidos los requisitos de patentabilidad, en tanto no se logré desvirtuar
ninguno de ellos por parte del Despacho, y se proceda con la concesién de la patente. En el
evento que el Despacho considere que persisten objeciones frente a algunas reivindicaciones,

solicito respetuosamente emita un nuevo examen de fondo a fin de poder atenderlas.
Atentamente,
J. IAN RAISBECK

C.C. 79°376.996 de Bogota D.C.
T.P.135.799del C. S. delal.

- Capitulo Reivindicatorio Modificado.

- Caratulas y Reivindicaciones de algunas de las patentes concedidas en otros paises.
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CAPITULO REIVINDICATORIO MODIFICADO

(Tercer Examen de Fondo)

1. 17-metilenesteroides caracterizado porque es de la formula general 1

20a
20

/ R

donde

R* es un atomo de halégeno o un pseudohalégeno seleccionado del grupo
que consiste de cianato, rodanuro, ciano o azido;

R'" es un 4tomo de hidrégeno o un grupo alquilo C;4 de cadena lineal o
ramificada;

R¥ y R**® son, independientemente entre si, un 4tomo de hidrégeno, un
grupo alquilo C;.4 o hidroxialquilo C,.4 de cadena lineal o ramificada; o

uno de los radicales R?® y R?® significan un 4tomo de hidrégeno, un grupo
alquilo C;.4 o hidroxialquilo C,.4 de cadena lineal o ramificada y el otro radical es un
atomo de halégeno o un pseudohaldgeno seleccionado del grupo que consiste de
cianato, rodanuro, ciano o azido, con la excepci6n de los siguientes compuestos: 4-
cloro-17-metilen-4-androsten-3-ona 'y 4-cloro-20-ﬂ1}oro-2 1-hidroxipregna-4,17(20)-

dien-3-ona.

2. 17-metilenesteroides de acuerdo con la Reivindicacién 1, caracterizado porque

R* es un atomo de cloro- 0 bromo o un grupo ciano.

3. 17-metilenesteroides de acuerdo con la Reivindicacién 1 o 2, caracterizado
porque uno de los radicales R* y R?® es un 4tomo de hidrégeno o un grupo metilo y el
otro radical es un atomo de flior, cloro o bromo, un grupo azido, ciano o tiocianato o

hidroximetilo.
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. 4, 17-metilenesteroides de acuerdo con la Reivindicacién 1, 2 o 3 caracterizado
y porque R'® es un 4tomo de hidrégeno o un grupo metilo.
5. 17-metilenesteroides de acuerdo con la Reivindicacién 1, caracterizado porque
son:
1).  E-17-clorometilen-4-cloroestr-4-en-3-ona;
2).  E-17-cianometilen-4-cloroestr-4-en-3-ona;
3).  Z-17-cianometilen-4-cloroestr-4-en-3-ona;
4). Z-17-(1")-cianoetiliden-4-cloroestr-4-en-3-ona;
5).  Z-17-etiliden-4-cloroestr-4-en-3-ona;
6).  E-17-etiliden-4-cloroestr-4-en-3-ona;
p——ra 7). E-17-bromometilen-4-cloroestr-4-en-3-ona;
"(" 8).  Z-17-cloretiliden-4-cloroestr-4-en-3-ona;
9).  Z-17-brometiliden-4-cloro-estr-4-en-3-ona;
10).  E-17-clorometilen-4-cianoandrost-4-en-3-ona;
11).  E-17-clorometilen-4-cloroandrost-4-en-3-ona;
12).  E-17-(2’)-hidroxietiliden-4-cloroestr-4-en-3-ona; y
13).  Z-17-(2’)-hidroxietiliden-4-cloroestr-4-en-3-ona.
6. Meétodo para preparar 17-metilenesteroides de acuerdo con la Reivindicacién 1,
donde R*® es un atomo de hidrégeno, caracterizado porque, un compuesto de la formula
general II,
0
\ o\“\Rzo
RY®
i |

)

se hace reaccionar con un cloruro 4cido, en un solvente aprético para obtener

un 17-metilenesteroide de la férmula general 111,
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R20
R10

m
o

se genera el 4,5-epéxido con H,0,/NaOH, se abre este con un reactivo
nucledfilo que se deriva de un atomo de halégeno o pseudohalégeno seleccionado del
grupo que consiste de cianato, rodanuro, ciano o azido, en un solvente aprético dipolar
para obtener una hidrina hal6gena o pseudohaldgena y, si fuera necesario se hace
reaccionar con un 4cido mineral, 4cido carboxilico o 4cido sulfénico en un solvente
prético o aprético con deshidratacion, para obtener un compuesto de la férmula general
IV,

R20

/

v
0

R4
donde R* es un 4tomo de halégeno o pseudohalégeno seleccionado del grupo
que consiste de cianato, rodanuro, ciano o azido, donde R' tiene el significado
mencionado en la Reivindicacién 1 y R* significa un grupo alquilo Ci4 o
hidroxialquilo Ci.4, un dtomo de halogeno o un pseudohalégeno seleccionado del grupo

que consiste de cianato, rodanuro, ciano o azido.

7. Método para preparar 17-metilenesteroides de acuerdo con la Reivindicacion 1,

caracterizado porque un compuesto de la férmula general V,
20

\\\o

Rl 0 RZOa

VvV
0

se hace reaccionar con un cloruro 4cido, en un solvente aprético para obtener un
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metilenesteroide de la férmula general VI,

Rm
Vi
0
se gene'ra el 4,5-epéxido con H;O, / NaOH, se abre este con un reactivo
nucle6filo que se deriva de un atomo de halégeno o pseudohalégeno seleccionado del
grupo que consiste de cianato, rodanuro, ciano o azido, en un solvente aprético dipolar
para obtener una hidrina halégena o pseudohalégena y, si fuera necesario se hace
reaccionar con un 4cido mineral, icido carboxilico o 4cido sulfénico en un solvente

prético o aprético con deshidratacion para obtener un compuesto de la férmula general
VII,

Rlo

v
o

R4
donde R* es un atomo de hal6geno o pseudohal6geno seleccionado del grupo
que consiste de cianato, rodanuro, ciano o azido, donde R'C tiene el significado
mencionado en la Reivindicaciéon 1 y R* significa un grupo alquilo-C;4 o hidroxi-
alquilo-Cy.4 y R*® significa un 4tomo de halégeno o un pseudohalégeno seleccionado

del grupo que consiste de cianato, rodanuro, ciano o azido.

8. Composiciones farmacéuticas caracterizadas porque contienen por lo menos un
17-metilenesteroide de acuerdo con las Reivindicaciones 1, 2, 3, 4 o 5, en caso

necesario junto con sustancias auxiliares y vehiculos farmacéuticamente aceptables.

ok e ok ok s ok o ok sk ok Ak ok ok ok
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1

17-METHYLENE STEROIDS, PROCESS FOR
THEIR PRODUCTION AND
PHARMACEUTICAL COMPOSITIONS THAT
CONTAIN THESE COMPOUNDS

This application claims the benefit of the filing date of
U.S. Provisional Application Ser. No. 60/243,281 filed Oct.
26, 2000.

The invention relates to 17-methylene steroids, process
for their production and pharmaceutical compositions that
contain these compounds.

The compounds according to the invention have a
hybrid-type profile of action in the sense that they act as
inhibitors of Sa-reductase and simultaneously as gestagens.
They are therefore suitable for treating diseases that are the
result of eclevated androgen levels in certain organs and
tissues in men and women. Together with other hormonal
substances, such as an estrogen, testosterone or a strong
androgen, the compounds according to the invention are
suitable as contraceptive agents for women and for men.

In women, elevated levels of Sa-dihydroprogesterone
can contribute to serious feelings of ill-health during the
premenstrual syndrome. These disruptions can also be
advantageously affected by inhibition of So.-reductase. The
simultancous presence of a gestagenic action results in an
inhibition of gonadal function in males and females. This
effect is then desired if an antifertile action or else an
inhibition of the hormone secretion of the gonads is to be
achieved with the treatment. Since the inhibition of
Sa-reductase can irreversibly disrupt the sexual develop-
ment of the fetus in the case of a woman pregnant with a
male fetus, an elimination of fertility accompanied by an
antiandrogenic therapy is very desirable. Possible indica-
tions are prostate diseases, alopecia of the male type, acne,
and hirsutism. The symptoms during the premenstrual syn-
drome can be alleviated in correspondingly disposed
women.

It was found, surprisingly enough, that 17-methylene
steroids of general formula I act both as inhibitors of
Sa-reductase and as gestagens.

This invention consequently relates to 17-methylene
steroids of general formula I

R%0a
R20

R4

in which

R* stands for a halogen atom or a pseudohalogen,

R stands for a hydrogen atom or a straight-chain or
branched C,~C, alkyl group,

R?® and R*%, independently of one another, represent a
hydrogen atom, a straight-chain or branched C,_, alkyl or
hydroxy-C,_, alkyl group, or

one of radicals R*® and R** means a hydrogen atom, a
straight-chain or branched C,_, alkyl or hydroxy-C, _, alkyl
group, and the other radical means a halogen atom or a
pseudohalogen.

R* can mean a halogen atom, such as a fluorine, chlorine,
bromine or iodine atom, or a pseudohalogen, such as a
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cyanate, rhodanid, cyano or azide group, whereby a bromine
atom or a cyano group is preferred, and a chlorine atom is
especially preferred.

R*® can stand for a hydrogen atom or a straight-chain or
branched C,_, alkyl group, whereby examples of straight-
chain or branched C,, alkyl groups are methyl, ethyl,
propyl, isopropyl, butyl, isobutyl and tert-butyl. R° prefer-
ably means a hydrogen atom or a methyl group.

On the one hand, R*® and R*, independently of one
another, can represent a hydrogen atom, a straight-chain or
branched C,_, alkyl or hydroxy-C,_, alkyl group. In this
case, R?° and R*%, independently of one another, preferably
mean a hydrogen atom, a methyl group or a group
—CH,0H.

In addition, one of radicals R® and R®*** can mean a
hydrogen atom, a straight-chain or branched C,_, alkyl or
hydroxy-C, _, alkyl group, and the other radical can mean a
halogen atom, such as a fluorine, chlorine, bromine or iodine
atom, or a pseudohalogen, such as a cyanate, rhodanid,
cyano or azide group. Examples of straight-chain or
branched C,_, alkyl groups are the groups cited for R°,
Straight-chain or branched hydroxy-C,_, alkyl groups are
derived from the above-mentioned straight-chain or
branched C,_, alkyl groups, whereby one or more hydrogen
atoms are replaced by hydroxy groups.

In this case, one of radicals R*® and R*“ preferably
means a hydrogen atom or a methy! group, and the other
radical means a halogen atom, preferably a fluorine atom,
especially preferably a chlorine or bromine atom, or a
pseudohalogen, preferably an azido or rhodano group, espe-
cially preferably a cyano group.

In the case of R* and R*°%, examples of straight-chain or
branched C,_, alky! groups are the groups that are cited for
R*°. Straight-chain or branched hydroxy-C,_, alkyl groups
are derived from these C,_, alkyl groups, whereby one or
more hydrogen atoms are replaced by hydroxy groups, such
as especially a group —(CH,)n—OH with n=1 to 4.

Especially preferred are the following compounds:

1) E-17-Chloromethylene-4-chloro-estr-4-en-3-one,

2) E-17-Cyanomethylene-4-chloro-¢str-4-en-3-one,

3) Z-17-Cyanomethylene-4-chloro-estr-4-en-3-one,

4) Z-17-(1)-Cyanoethylidene-4-chloro-estr-4-en-3-one,

5) Z-17-Ethylidene-4-chloro-estr-4-en-3-one,

6) E-17-Ethylidene-4-chloro-estr-4-en-3-one,

7) E-17-Bromomethylene-4-chloro-estr-4-en-3-one,

8) Z-17-Chloroethylidene-4-chloro-estr-4-en-3-one,

9) Z-17-Bromoethylidene-4-chloro-estr-4-¢n-3-one,

10) E-17-Chloromethylene-4-cyano-androst-4-en-3-one,

11) E-17-Chloromethylene-4-chloro-androst-4-en-3-one,

12) .E-17-(2)-Hydroxyethylidene-4-chloro-estr-4-¢n-3-
one and

13) Z-17-(2")-Hydroxyethylidene-4-chloro-estr-4-en-3-
one.

Subjects of this invention are also pharmaceutical com-
positions that contain at least one 17-methylene steroid of
general formula I as active ingredient, whereby these com-
positions also contain suitable adjuvants and vehicles, and
the use of these compounds for the production of pharma-
ceutical agents, especially for the indications below.

The compounds according to the invention are suitable for
the production of pharmaceutical compositions and prepa-
rations. The pharmaceutical compositions or pharmaceutical
agents contain as aclive ingredient one or more of the
compounds according to the invention, optionally mixed
with other pharmacologically or pharmaceutically active
substances. The production of the pharmaceutical agents is
carried out in a known way, whereby the known and
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.commonly used pharmaceutical adjuvants and other com-

monly used vehicles and diluents can be used.

As such vehicles and adjuvants, for example, those are
suitable that are recommended or indicated in the following
bibliographic references as adjuvants for pharmaceutics,
cosmetics and related fields: Ullmans Encyklopadie der
technischen Chemie [Ullman’s Encyclopedia of Technical
Chemistry], Volume 4 (1953), pages 1 to 39; Journal of
Pharmaceutical Sciences, Volume 52 (1963), page 918 ff., H.
V. Czetsch-Lindenwald, Hilfsstoffe fur Pharmazie und
angrenzende Gebiete [Adjuvants for Pharmaceutics and
Related Fields], Pharm. Ind., No. 2, 1961, pages 72 and fF.:
Dr. H. P. Fiedler, Lexikon der Hilfsstoffe fur Pharmazie,
Kosmetik und angrenzende Gebiete [Dictionary of Adju-
vants for Pharmaceutics, Cosmetics and Related Fields],
Cantor KG, Aulendorf in Wurttemberg 1971.

The compounds can be administered orally or
parenterally, for example intraperitoneally, intramuscularly,
subcutaneously or percutaneously. The compounds can also
be implanted in the tissue.

For oral administration, capsules, pills, tablets, coated
tablets, etc. are suitable. In addition to the active ingredient,
the dosage units can contain a pharmaceutically compatible
vehicle, such as, for example, starch, sugar, sorbitol, gelatin,
lubricant, silicic acid, talc, etc.

For parenteral administration, the active ingredients can
be dissolved or suspended in a physiologically compatible
diluent. As diluents, very frequently oils with or without the
addition of a solubilizer, a surfactant, a suspending agent or
emulsifier can be used. Examples of oils that are used are
olive oil, peanut oil, cottonseed oil, soybean oil, castor oil
and sesame oil. '

The compounds can also be used in the form of a depot
injection or an implant preparation that can be formulated in
such a way that a delayed release of active ingredient is
made possible.

Implants can contain as inert materials, for example,
biodegradable polymers or synthetic silicones such as, for
example, silicone gum. In addition, the active ingredients
can be added to a patch for percutaneous administration, for
example.

For the production of intravaginal systems (e.g., vaginal
rings) or intrauterine systems (e.g., pessaries, coils, [UDs,
Mirena®) that are charged with active compounds of gen-
eral formula I for local administration, various polymers,
such as, for example, silicone polymers, ethylenevinyl
acetate, polyethylence or polypropylene, are suitable.

To achieve a better bio-availability of the active
ingredient, the compounds can also be formulated as cyclo-
dextrin clathrates. In this connection, the compounds are
reacted with -, - or y-cyclodextrin or derivatives of the
latter (PCT/EP95/02656).

According to the invention, the compounds of general
formula I can also be encapsulated with liposomes.

The compounds according to the invention have a hybrid-
type profile of action. They are inhibitors of Sa-reductase
and, morcover, also act as gestagens. They are therefore
suitable for treating diseases that are the result of elevated
androgen levels in certain organs and tissues in men and
women. In women, elevated levels of
5a-dihydroprogesterone can contribute to serious feelings of
ill-health during the premenstrual syndrome. This can be
advantageously influenced by inhibition of the
Sa-reductase.

The simultaneous presence of a geslagenic action in
compounds according to the invention results in an inhibi-
tion of gonadal function in males and females. This effect is

10

15

20

25

30

35

40

45

50

S5

60

65

4

desirable if an antifertile action or else an inhibition of the
hormone secretion of the gonads is to be achieved with the
treatment. This is frequently the case in diseases of the
prostate (benign prostate hyperplasia). In addition to pros-
tate discases, possible indications are contraception in both
sexes, alopecia of the male type, acne and hirsutism.
Together with other hormonal substances, such as an
estrogen, testosterone or a strong androgen, the compounds
according to the invention are suitable as contraceptive
agents for women or for men. In the latter case, the action
of testosterone in the prostate by inhibition of the
Sa-reductase is reduced, while the gestagenic activity
enhances the action in the male gonads, i.e., the inhibition of
spermatogenesis.

If the compounds according to the invention are used for
female contraception, they can be used by themselves or
together with an estrogen. As estrogens, basically all
estrogen-active compounds are suitable: estrogens that can
be used are, for example, ethinylestradiol, 17B-estradiol as
well as its esters, such as estradiol-3-benzoate, estradiol-17-
valerate, -cyprionate, -undecylate, -enanthate and/or other
estradiol esters (U.S. Pat. Nos. 2,611,773, 2,990,414, 2,054,
271, 2,225,419 and 2,156,599) and conjugated estrogens.

Estradiol-, ethinylestradiol- and estrone-3-sulfamates, for
example estrone-N,N-dimethylsulfamate, estrone-N,N-
diethylsulfamate, ethinylestradiol-3-N,N-
dimethylsulfamate, ethinylestradiol-3-N,N-
diethylsulfamate, ethinylestradiol-3-N,N-
tetramethylenesulfamate, estrone sulfamate, estradiol-3-
sulfamate, estradiol-3-N,N-dimethylsulfamate, estradiol-3-
N,N-diethylsulfamate, and ethinylestradiol-3-sulfamate,
which produce all prodrugs of the corresponding 3-hydroxy
compounds (W. Elger et al., in I. Steroid Biochem. Molec.
Biol., Vol. 55, No. 3/4,395—403, 1995, DE 44 29 398 A1 and
DE 44 29 397 Al), can also be used according to the
invention.

If the compounds according to the invention are used for
male contraception, they can be used by themsclves or
together with an androgen, such as, for example, testoster-
one and testosterone esters.

Data for So-reductase-type 2-activity in genital dermal
homogenates and in vivo data for gestagenic activity arc
presented by way of example in Tables 1 and 2 below.

TABLE 1

Sa-Reductase-Type 2-Activity in Genital Dermal Homogenates
under Optimized Conditions at pH 5.5 (ICs, (nM))
Progesterone-rcceptor binding to uterus-cytosol, rabbits,
primed
Tracer: 3H-ORG 2058/incubation conditions 0-4° C.; 18 hours
Reference substance: propesteronc = 100%

PR
Progesterone = 100%

Compound IC5o (nM)

(1)  E-17-Chloromethylenc-4- 250 60

chloro-estr-4-en-3-one

TABLE 2

In-vivo Data for Gestagenic Activity

Mouse pregnancy maintenance test after s.c. administration

Dosage
mg/animal/day
Compound s.C.

Pregnancy
rate achieved

(1) E-17-Chloromethylene-4- 1.0 5/5
chloro-estr-4-en-3-one 0.1 0/5

The data presented in Tables 1 and 2 confirm the hybrid-
type profile of action of the compounds according to the
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invention that act as inhibitors of Sa-reductase and as
gestagens.

The 17-methylene steroids of general formula I according
to the invention are available from compounds of general
formula II (K. Ponsold ct al., Pharmazie [Pharmaceutics] 33,
792 (1978)) and general formula V.

The compounds of general formula V are obtained from
the corresponding 17a-epoxy compounds (G. Drefahlet al.,
Ber. 98, 604 (1965)) by reaction with a halide, such as, for
cxample, hydrogen chloride or hydrogen bromide, or
pseudohalide, such as, for example, hydrogen thiocyanate or
hydrogen nitride, in a dipolar aprotic solvent, preferably
DMSO or DMPU.

HO
N R®

The compounds of Formula I are obtained by a compound
of gencral formula II being reacted in an aprotic solvent,
preferably in pyridine or triethylamine, with an acid
chloride, preferably thionyl chloride or phosphoroxy
chloride, to a compound of general formula II1,

I
R

the latter being subjected in a way that is known in the art
to an epoxidation with H,0,/NaOH in an alcohol, preferably
methanol or ethanol, the resulting 4,5-epoxide being opened
with nucleophiles, such as halide, such as for example,
hydrogen chloride or hydrogen bromide or pseudohalide,
such as, for example, hydrogen thiocyanate or hydrogen
nitride, in a dipolar aprotic solvent, preferably DMSO or
DMPU, dioxane or acetone, to halogen- or pseudohalogen
hydrins, and the latter being dehydrated with catalytic
mediation by mineral acid, carboxylic acid or sulfonic acid,
such as hydrochloric acid, oxalic acid or p-toluenesulfonic
acid, in a protic or aprotic solvent, such as methanol or
acetone, to a compound of general formula IV
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Rr?

in which R* stands for a halogen atom or pseudohalogen,
whereby R'® has the above-indicated meaning, and R%°
means a C,_, alkyl or hydroxy-C,_, alkyl group, a halogen
atom or a pseudohaldgen:

In addition, 17-methylene steroids of general formula I
are obtained by a compound of general formula V being
reacted in an aprotic solvent, preferably in pyridine or
triethylamine, with an acid chloride, preferably thionyl
chloride or phosphoroxy chloride, to a compound of general
formula VI

VI
R202

R0

the latter being subjected in a way that is known in the art
to an epoxidation with H,0,/NaOH in an alcohol, preferably
methanol or ethanol, the resulting 4,5-epoxide being opened
with a nucleophile, such as a halide, such as, for example,
hydrogen chloride or hydrogen bromide or pseudohalide,
such as, for example, hydrogen thiocyanate or hydrogen
nitride, in a dipolar aprotic solvent, preferably DMSO or
DMPU, dioxane or acetone to a halogen- or pseudohalogen
hydrin, and the latter then being dehydrated with catalytic
mediation by mineral acid, carboxylic acid or sulfonic acid,
such as hydrochloric acid, oxalic acid or p-toluenesulfonic
acid, in a protic or aprotic solvent, such as methanol or
acetone, to a compound of general formula VII.

vi
RZOn

]

R0

R¢

Finally, other 17-methylene steroids of general formula I
can be obtained by compounds of general formulas II1 and
V1
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£ I
H R
RIO
[¢)
VI
RZOu
RZO
R!O
o

being reacted in a way that is known in the art (M. Haase-

Held, M. Mattis and J. Mann, J. Chem. Soc. Perkin Trans. 1,

. 2999, 1992) with NalO,/KMnO, in alcohols, preferably in

X 1-BuOH to the 3,5-scco-keto acids, the latter being converted

! with Ac,0/AcCl into unsaturated lactones and the latter

being reacted with n-BuLi/CH,CN in a dipolar aprotic

solvent, such as tetrahydrofuran (THF), into compounds of
general formulas VIII and IX.

VIl
H
R20
RJO
o
CN
X
R2Oa
g
. ~ RIO
o
CN
E-17-Chloromethylen-estr-4-en-3-one can also be pro-

duced by WITTIG reaction with chloromethyltriph-
enylphosphonium chloride (S. Miyano et al,, J. C. S. Chem.
Comm., 446 (1978)). The isomeric 17-cyanomethylen-estr-
4-en-3-ones can also be obtained by carbonyl olefination
according to HORNER with cyanomethylene diethyl phos-
phonate or by PETERSON olefination with trimethylsily-
lacetonitrile (EP-A-0 077 040 or 1. Ojima et al., Tetrahedron
Lett. 46 (1974) 4005-4008).

Z-20-Cyano-19-norpregna-4,17(20)-dien-3-one is syn-
thesized by PO-activated carbonyl activation with
2-dicthylphosphono-propionitrile (R. W. Freerksen et al.,
Journal American Chemical Society (1977) 1536).
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The invention is explained in more detail by the examples
below.

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

The entire disclosures of all applications, patents and
publications, cited, and of corresponding U.S. Provisional
Application Ser. No. 60/248,281, filed Oct. 26, 200, is
hereby incorporated by reference.

EXAMPLE 1

Z-17-(1'-Chloroethylidene-4-chloro-estr-4-en-3-one

A) Z-17-(1')-Chloroethyliden-estr-4-en-3-one

9.74 mmol (3.28 9) of 17f-(1")-chloroethyl-17-hydroxy-
estr-4-en-3-one (see compounds of general formula V) is
dissolved in 34 ml of pyridine. While being cooled slightly,
12.66 mmol (0.92 ml) of thionyl chloride is added in drops
while being stirred. It is stirred for about 1 hour under a
cover gas (argon), and the reaction solution is then added to
ice-cooled, dilute hydrochloric acid with a pH=3-4. The
sticky precipitation product is extracted with methylene
chloride, the combined, neutral-washed extracts are dried
with sodium sulfate and concentrated by evaporation. The
accumulating solid product is purified by chromatography
on silica gel (eluant: toluene/ethyl acetate=95/5) and option-
ally recrystallization from methanol. 0.6 g of a solid product
is obtained.

Flash point=138-141° C,; [a],*°=+104° (CHCl)
B) Z-17-(1")-Chloroethylidene-4€,5E -epoxy-estran-3-one

2.80 mmol (894 mg) of Z-17-(1'-(chloroethyliden-estr-4-
en-3-one is dissolved in a mixture of 9 ml of methanol and
7.3 m] of methylene chloride and cooled to 0° C. 6.31 mmol
(0.63 ml) of hydrogen peroxide (30%) and 1.26 mmol (0.3
ml) of sodium hydroxide solution (c=4 mol/l) are added in
drops in succession to the cooled solution while being stirred
and under a cover gas (argon). After dropwise addition is
completed, the temperature is slowly increased to room
temperature. After about 1.5 hours of reaction time, the
mixture is added to ice water and then extracted with
methylene chloride. The combined extracts are dried with
sodium sulfate and concentrated by evaporation. 926 mg of
a light yellow solid is obtained.

'H-NMR/3 (CDCly/ppm) 0.94(18-H), 1.99(21-H), 3.04
(4-H)
C) Z-17-(1")-Chloroethylidene-4-chloro-estr-4-en-3-one

2.71 mmol (896 mg) of Z-17-(1")-chloroethyliden-4&,5E,
cpoxy-estran-3-one is dissolved in 25 ml of 1,3-
dimethyltetrahydro-2(1H)-pyrimidinone (DMPU), and
26.54 mmol (2.2 ml) of hydrochloric acid (37%) is slowly
added in drops. After 1 hour of stirring under a cover gas
(argon), the reaction solution is added 1o ice-cooled, aqueous
sodium bicarbonate solution, the precipitation is suctioned
off, and it is finally dried in a desiccator with potassium
hydroxide. By flash-chromatography on silica gel (eluant:
toluene/ethyl acetate=99/1) and subsequent recrystallization
from methanol/acetone, 353 mg of solid product is obtained.

Flash point=182-185° C.; [a],?°=+137° (CHCI,)

EXAMPLE 2
Z-17-(1")-Bromoethylidene-4-chloro-estr-4-en-3-one

Starting from 178-(1')-bromoethyl-17-hydroxy-estr-4-¢n-
3-one (see compounds of general formula V), Z-17-(1")-

\
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bromoethylidene-4-chloro-estr-4-en-3-one is obtained
analogously to 178-(1")-chloroethyl-estr-4-en-3-one.

Flash point=164-173° C.; [a],%°=+138° (CHCI,)
EXAMPLE 3

E-17-Chloromethylene-4-chloro-estr-4-en-3-one

A) E-17-Chloromethylen-estr-4-en-3-one

18.27 mmol (5.9 g) of 17a-chloromethyl-17-hydroxy-
estr-4-en-3-one is dissolved in 60 ml of pyridine. While
being cooled slightly, 21.9 mmol (1.56 ml) of thionyl
chloride is added in drops while being stirred. It is stirred
under a cover gas (argon) for about 1 hour, and the reaction
solution is then added to ice-cooled, dilute hydrochloric acid
with a pH=3—4. The sticky precipitation product is extracted
with methylene chloride, the combined, neutral-washed
extracts are dried on sodium sulfate and concentrated by
evaporation. The accumulating solid product is purified by
chromatography on silica gel (eluant: n-hexane/ethyl
acetate=85/15). After recrystallization from acetone, 1.6 g of
product is obtained.

Flash point=143-146° C,; [a],*°=+20° (CHCl,)
B) E-17-Chloromethylene-4€,5E-epoxy-estran-3-one

3.93 mmol (1.2 9) of E-17-chloromethylen-estr-4-en-3-
one is dissolved in a mixture of 12 m! of methanol and 10
ml of methylenc chloride under a cover gas (argon) and
cooled to 0° C. 9.2 mmol (0.94 ml) of hydrogen peroxide
(30%) and 1.65 mmol (0.4 m1) of sodium hydroxide solution
(c=4 mol/l) are added in drops in succession to the cooled
solution while being stirred. After dropwise addition is
completed, the temperature is slowly increased to room
temperature. After about 1.5. hours of reaction time, the
mixture is added to ice water and extracted with methylene
chloride. The combined extracts are dried on sodium sulfate
and concentrated by evaporation. 1.1 g of a white, sticky
foam is obtained.

'H-NMR/8 (CDCly/ppm) 0.87(18-H), 3.04(4-H), 5.70
(20-H)
C) E-17-Chloromethylene-4-chloro-estr-4-en-3-one

3.42 mmol (1.1 g) of E-17-chloromethylene-4E,5E-
epoxy-estran-3-one is dissolved in 26 ml of DMPU, and 33
mmol (2.74 ml) of hydrochloric acid (37%) is slowly added
in drops. After 1 hour, the reaction solution is added to
ice-cooled, aqueous sodium bicarbonate solution, the pre-
cipitation is suctioned off and dried in a desiccator on
potassium hydroxide. After recrystallization from acetone,
760 mg of white crystals is obtained.

Flash point=182-194° C.; [a] ,>=+63° (CHCL,)

EXAMPLE 4

E-17-Bromomethylene-4-chloro-estr-4-en-3-one

Starting from E-17-bromomethyl-173-hydroxy-estr-4-en-
3-one (sec compounds of general formula II), E-17-
bromomethylene-4-chloro-estr-4-cn-3-one is obtained
analogously to 17a-chloromethyl-17-hydroxy-estr-4-cn-3-
one.

Flash point=169-176° C.; [a],*°=+45° (CHCL,)

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

From the foregoing description, one skilled in the art can
easily ascertain the essential characteristics of this invention
and, without departing from the spirit and scope thereof, can
make various changes and modifications of the invention to
adapt it to various usages and conditions.
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What is claimed is:
1. A 17-Methylene steroid of formula I

R20n

R20
RlO
o
R‘
in which

R* is a halogen atom or a pseudohalogen,

R° is a hydrogen atom or a straight-chain or branched
C,—C, alkyl group,

R*® and R?* are, independently of one another, a straight-
chain or branched C,_, alkyl or hydroxy-C,., alkyl
group, or

one of radicals R* and R®* is a hydrogen atom, a

straight-chain or branched C,_, alkyl or hydroxy-C,_,
alkyl group, and the other radical is a halogen atom or
a pseudohalogen.
2. A 17-Methylene steroids according to claim 1, wherein
R* is a chlorine or bromine atom or a cyano group.
3. A 17-Methylene steroid of formula I

R20n

]

R20

R0

o)
R4
in which
R* is a halogen atom or a pseudohalogen,
R?® is a hydrogen atom or a straight-chain or branched
C,-C, alkyl group,
one of radicals R and R**“ is a hydrogen atom or a
methyl group, and the other radical is a fluorine,
chlorine or bromine atom, an azido, cyano or rhodano
group or hydroxymethyl.
4. A 17-Methylene steroids according to claim 1, wherein
R is a hydrogen atom or a methyl group.

S. A 17-Methylene steroid selected from the group con-
sisting of

1) E-17-Chloromethylene-4-chloro-estr-4-en-3-one,

2) E-17-Cyanomethylene-4-chloro-estr-4-en-3-one,

3) Z-17-Cyanomethylene-4-chloro-estr-4-en-3-one,

4) Z-17-(1)-Cyanoethylidene-4-chloro-estr-4-en-3one,

5) Z-17-Ethylidene-4-chloro-estr-4-en-3-one,

6) E-17-Ethylidene-4-chloro-estr-4-en-3-one,

7) E-17-Bromomethylene-4-chloro-estr-4-en-3-one,

8) Z-17-Chloroethylidene-4-chloro-estr-4-en-3-one,

9) Z-17-Bromoethylidene-4-chloro-estr-4-en-3-one,
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10) E-17-Chloromethylene-4-cyano-androst-4-en-3-one,
11) E-17-Chloromethylene-4-chloro-androst-4-en-3-one,
12) E-17-(2)-Hydroxyethylidene-4-chloro-estr-4-en-3-
one, and
13) Z-17-(2")-Hydroxyethylidene-4-chloro-estr-4-en-3-
one.
6. A process for preparing a 17-methylene steroid of
formula I

R20n
R20

in which

R* is a halogen atom or a pseudohalogen,

R'® is a hydrogen atom or a straight-chain or branched
C,~-C, alkyl group,

R* is a hydrogen atom, a straight-chain or branched C, ,
alkyl or hydroxy-C, , alkyl group, or a halogen atom or
a pseudohalogen, and

R?% s a hydrogen atom, comprising reacting a compound
of formula II,

R10

in an aprotic solvent with an acid chloride to form a
17-methylene steroid of formula III,

1

R20

the 4,5-epoxide is generated with H,0,/NaOH, the 4,5-
epoxide is then opened with a nucleophilic reagent, which is
derived from a halogen atom or pseudohalogen, in a dipolar
aprotic solvent to a halogen- or pseudohalogen hydrin, and
optionally reacted with mineral acid, carboxylic acid or
sulfonic acid in a protic or aprotic solvent with dehydration
1o a compound of formula IV,
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R0

wherein R* is a halogen atom or pseudohalogen, R*° is a
hydrogen atom or a straight-chain or branched C,~C, alky!
group,

and R® is a C,, alkyl or hydroxy-C,_, alkyl group, a
halogen atom or a pseudohalogen.

7. A process for preparing a 17-methylene steroid of
formula I

R4

in which

R* is a halogen atom or a pseudohalogen,
R* is a hydrogen atom or a straight-chain or branched
C,—C, alkyl group,

R*® and R* are, independently of one another, a hydro-
gen atom, a straight-chain or branched C,_, alkyl or
hydroxy-C,_, alkyl group, or

one of radicals R* and R?* is a hydrogen atom, a
straight-chain or branched C,_, alkyl or hydroxy-C,_,
alkyl group, and the other radical is a halogen atom or
a pseudohalogen, comprising reacting a compound of
formula V,

with an acid chloride in an aprotic solvent to form a
methylene steroid of formula VI,
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the 4,5-epoxide is generated with H,0,/NaOH, the 4,5-
epoxide is then opened with a nucleophilic reagent, which is
derived from a halogen atom or pseudohalogen, in a dipolar
aprotic solvent to a halogen- or pseudohalogen hydrin, and
optionally reacted with mineral acid, carboxylic acid or
sulfonic acid in a protic or aprotic solvent with dehydration
to a compound of formula VII,

VII
R20a

[

R2

Ri¢

R*

in which R* is a halogen atom or pseudohalogen, R° is a
hydrogen atom or a straight-chain or branched C,~C, alky!
group,

and R* is a C,_, alkyl or hydroxy-C,_, alkyl group, and R2%

is a hydrogen atom, a halogen atom or a pseudohalogen.

8. A 17-methylene steroid of formula I

R4

in which

R* is a halogen atom or a pseudohalogen,

R is a hydrogen atom or an ethyl, propyl, isopropyl,
butyl, isobutyl, or tert-butyl group,

R?® and R*“ are, independently of one another, a hydro-

gen atom, a straight-chain or branched C,_, alkyl or
hydroxy-C, _, alkyl group, or
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one of radicals R* and R** is a hydrogen atom, a
straight-chain or branched C,_, alkyl or hydroxy-C,_,
alkyl group, and the other radical is a halogen atom or
a pseudohalogen,

and a pharmaceutically compatible adjuvant or vehicle.

9. A 17-Methylene steroid of formula I

R20n

]

R20

in which

R* is a fluorine, bromine, or iodine atom or a
pseudohalogen,

R'® is a hydrogen atom or a straight-chain or branched
C,-C, alkyl group,

R?® and R*®“ are, independently of one another, a hydro-
gen atom, a straight-chain or branched C,_, alkyl or
hydroxy-C,_, alkyl group, or

one of radicals R* and R** is a hydrogen atom, a
straight-chain or branched C,_, alky! or hydroxy-C, _,
alkyl group, and the other radical is a halogen atom or
a pseudohalogen.

10. A 17-Methylene steroid of formula I

R20a

]

R

R

in which

R* is a halogen atom or a pseudohalogen,

R is a hydrogen atom or a straight-chain or branched
C,~C, alkyl group,

R* is a hydrogen atom, a straight-chain or branched C, _,
alkyl or hydroxy-C, , alkyl group,

R?% is a straight-chain or branched C,_, alkyl or hydroxy-
C,_4 alkyl group, or

one of radicals R* and R** is a hydrogen atom, a
straight-chain or branched C,_, alkyl or hydroxy-C,_,
alkyl group, and the other radical is a halogen atom or
a pseudohalogen.

\0

P
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11. A 17-Methylene steroid of formula I
I
RZOn
RZO

R4

in which

R* is a pseudohalogen,

R is a hydrogen atom or a straight-chain or branched
C,-C, alkyl group,

R? and R are, independently of one another, a hydro-
gen atom, a straight-chain or branched C,_, alkyl or
hydroxy-C,_, alkyl group, or

one of radicals R* and R*“ is a hydrogen atom, a
straight-chain or branched C,_, alkyl or hydroxy-C, ,

‘ . alkyl group, and the other radical is a halogen atom or

- a pscudohalogen.

- 12. Apharmaceutical composition comprising at least one
17-methylene steroid according to claim 8 and a pharma-
ceutically compatible adjuvant or vehicle.

13. A 17-Methylene steroid of formula I

R202

|

R2

R4

in which

R* is an azido, rhodano or cyano group,

R is a hydrogen atom or a straight-chain or branched

C,—C, alkyl group,

. R?° and R?* are, independently of one another, a hydro-
gen atom, a straight-chain or branched C,_, alkyl or
hydroxy-C,_, alkyl group, or

one of radicals R® and R*** is a hydrogen atom, a

straight-chain or branched C, , alkyl or hydroxy-C,_,
alkyl group, and the other radical is a halogen atom or
a pseudohalogen.

14. A pharmaceutical composition comprising at least one
17-methylene steroid according to claim 1 and a pharma-
ceutically compatible adjuvant or vehicle.

15. A pharmaceutical composition comprising at least one
17-methylene steroid according to claim 9 and a pharma-
ceutically compatible adjuvant or vehicle.
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16. A pharmaceutical composition comprising at least one
17-methylene steroid according to claim 10 and a pharma-
ceutically compatible adjuvant or vehicle.

17. A pharmaceutical composition comprising at least one
17-methylene steroid according to claim 11 and a pharma-
ceutically compatible adjuvant or vehicle.

18. A pharmaceutical composition comprising at least one
17-methylene steroid according to claim 5 and a pharma-
ceutically compatible adjuvant or vehicle.

19. A method of treating a prostatc disease comprising
administering to a patient in need thereof an effective
amount of a compound according to claim 5 or a pharma-
ceutical composition comprising said effective amount of
said compound and a pharmaceutical compatible adjuvant or
vehicle.

20. A method of effecting contraception in a man or in a
woman comprising administering to a patient in need thereof
an effective amount of a compound according to claim 5§ or
a pharmaceutical composition comprising said effective
amount of said compound and a pharmaceutical compatible
adjuvant or vehicle.

21. A method inhibiting 5a-reductase comprising admin-
istering to a patient in need thereof an effective amount of a
compound according to claim §.

22. A 17-Methylene steroid according to claim 1, wherein
R* is a halogen atom.

23. A 17-Methylene steroid according to claim 1, wherein
R* is an azido, rhodano or cyano group.

24. A 17-Methylene steroid according to claim 1, wherein
R* is a cyano group.

25. A 17-Methylene steroid of formula I

R203
R20
RIO
o
R‘
in which
R* is a halogen atom or a pseudohalogen,
R° is a hydrogen atom or a straight-chain or branched
~ C,~C, alkyl group,
one of R* or R*? is a hydrogen atom, a straight-chain or
branched C,_, alkyl or hydroxy-C, , alkyl group, and
the other of

R or R*™ is a straight-chain or branched C,_, alkyl, a
hydroxy-C,_, alkyl group, a halogen atom or a
pseudohalogen.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A 17-methylenesteroid of the general formula I:

wherein:
R* is a halogen atom or a pseudohalogen;

R' is a hydrogen atom or a straight-chain or branched

‘Cy-4-alkyl group;

R?® and R®*%? are, independently of one another, a hydrogen
atom, a straight-chain or branched C;.;-alkyl or hydroxy-
Cy.4-alkyl group; or

one of the radicals R*® and R*®® is a hydrogen atom, a
straight-chain or branched C;.4-alkyl or hydroxy-C;.;-alkyl
group, and the other radical is a halogen atom or a
pseudochalogen;

with the exception of the following compounds:

4-chloro-17-methylene-4-androsten-3-one and
4-chloro-20¢{-fluoro-21-hydroxypregna-4,17(20) -dien-

3-one.

2. A 17-methylenesteroid according to claim 1, wherein R*

is a chlorine or bromine atom or a cyano group.
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3. A 17-methylenesteroid according to claim 1 or 2,
wherein one of the radicals R*® and R**® is a hydrogen atom
or a methyl group, and the other radical is a fluorine,
chlorine or bromine atom, an azido, cyano or thiocyanato

k group or hydroxymethyl.

4. A 17-methylenesteroid according to claim 1, 2 or 3,

wherein R is a hydrogen atom or a methyl group.

, 5. A 17-methylenesteroid according to claim 1, which is:
E-17-chloromethylene-4-chloroestr-4-en-3-one; '
E-17-cyanomethylene-4-chloroestr-4-en-3-one;
Z-17-cyancmethylene-4-chloroestr-4-en-3-one;
Z-17-(1') -cyanoethylidene-4-chloroestr-4-en-3-one;
Z-17-ethylidene-4-chloroestr-4-en-3-one;
E-17-ethylidene-4-chloroestr-4-en-3-one;
E-17-bromomethylene-4-chloroestr-4-en-3-one;
Z-17-chloroethylidene-4-chloroestr-4-en-3-one;
Z-17-bromoethylidene-4-chloroestr-4-en-3-one;
4 E-17-chloromethylene-4-cyanoandrost-4-en-3-one ;
E-17-chloromethylene-4-chloroandrost-4-en-3-one;
! E-17-(2') -hydroxyethylidene-4-chloroestr-4-en-3-one; or
) Z2-17-(2') ~-hydroxyethylidene-4-chloroestr-4-en-3-one.

6. A process for preparing a 17-methylenesteroid as
»_’ , . . , ,
{ defined in claim 1, in which R*°* is a hydrogen atom,

i wherein a compound of the general formula II:

e~
W Rﬂ

n




X

D
2]
is reacted in an aprotic solvent with an acid chloride to
. 1 give a 17-methylenesteroid of the general formula IIX:
() R®

/

mn

the 4,5-epoxide is generated with H,0,/NaOH, the latter is

then opened with a nucleophilic reagent which is derived

- eI e

: from a halogen atom or pseudohalogen, in a dipolar aprotic

? solvent, to give a halo- or pseudohalohydrin and, where
appropriate, reacted with mineral acid, carboxylic acid or
sulphonic acid in a protic or aprotic solvent with

dehydration to give a compound of the general formula IV:

Pt T e

RO

wherein, in each case:
R’ is a halogen atom or pseudohalogen;
R*® is defined in claim 1; and
\ R*® is a Cy.4-alkyl or hydroxy-cbq—alkYI group, a halogen

atom or a pseudohalogen.

7. A process for preparing a 17-methylenesteroid amn

defined in claim 1, wherein a compound of the general,

formula V:




AR R T I R, TR

er

Ly o

is reacted with an acid chloride in an aprotic solvent to

give a methylenesteroid of the general formula VI:

R
RY
,

Rﬂ

the 4,5-epoxide is generated with H,0,/NaOH, the latter is
then opened with a nucleophilic reagent which is derived
from a halogen atom or pseudohalogen, in a dipolar aprotic
solvent, to give a halo- or pseudohalohydrin and, where
appropriate, reacted with mineral acid, carboxylic acid or
sulphonic acid in a protic or aprotic solvent with

dehydration to give a compound of the general formula VII:

Rt
Y

R‘

wherein, in each case:

R' is a halogen atom or pseudohalogen;

RY is defined in claim 1;
R* is a Ci.e-alkyl or hydroxy-Ci..-alkyl group; and

R ig a hydrogen atom, a halogen atom or a pseudohalogen.
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8. A pharmaceutical composition comprising at least one
17-methylenesteroid as defined in any one of claims 1 to 5,
together with a pharmaceutically acceptable excipient or

carrier.

9. A 17-methylenesteroid as defined in any one of claims

1 to 5 for use as a therapeutic active ingredient.

10. Use of a compound as defined in any one of claims 1 to

5 in the manufacture of a medicament for the treatment of a

prostate disorder, male-type alopecia, acne, or hirsutism,

for contraception in men or women, or for inhibition of

Sa-reductase.
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REIVINDICACIONES

_ Mexioano
de la Propiedac

1. 17-metilenesteroides de la férmula generdﬂdﬁst”ar

20a

> R 20
| | -
, Rno

I
0
10 R
g

’ en la que, R! representa un &tomo de halégeno o un seudo-

2 halégeno, R'® representa un &atomo de hidrdégeno o un grupo
alquilo-Ci.q4 de cadena recta o ramificada, R?*® y R*®
15 representan independientes uno de otro un atomo de
hidrégeno, un grupo alquilo-C;.4 6 hidroxialquilo-Cy-4 de

cadena recta o ramificada, o uno de los radicales R?® y R?*®

) signifiéa un A&tomo de hidrégeno un grupo alquilo-Cyq 06

hidroxialquilo-C;.4, de cadena recta o ramificada y el otro

20 radical un &tomo de haldégeno o un seudo-halégeno, con la

' excepcién de los siguientes compuestos: 4-cloro-l7-metilen-

4-androsten-3-ona Y 4-cloro-20&-fllor-21-hidroxipregna-
4,17(20)~dien-3-ona.

2. 17-metilenesteroides segun la reivindicacién

25 1, caracterizados porque R' representa un &tomo de cloro o
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bromo o un grupo ciano.
3. 17-metilenesteroides segun la reivindicadd@xicand
1 6 2, caracterizados porgue uno de los radicales gglgpm:&g
significa un &tomo de hidrdégeno o un grupo metilo, y el otro
radical un &tomo de fluor, cloro o bromo, un grupo azido,
ciano o tiocianato, o hidroximetilo.
4. 17-metilenesteroides segin la reivindicacidn
1, 2 6 3, caracterizados porque R'? representa un atomo de
hidrégeno o un grupo metilo.

S. 17-metilenesteroides seguin la reivindicacién

1, especificamente

1) E-17-clormetilen-4-clor-estr-4-en-3-ona,

2) E—17—cianometilen—4—clor~estr—4~en—3~qna,

3) Z-17-cianometilen~4~clor-estr-4-en-3-ona,

4) Z-17-(1')=-cianoetiliden-4-clor-estr-4-en-3-ona,
5) Z-l7—etiliden~4~clor~estr—4—en—3—ona,

6) E-17-etiliden-4-clor~-estr~4~-en~-3-ona,

7) E-17-bromometilen-4-clor-estr-4-en-3-ona,

8) Z-1l7-cloretiliden-4-clor-estr-4-en-3-ona,

9) Z-17-bromoetiliden-4-clor-estr-4-en-3-ona,

10) E~17-clormetilen~4-ciano-androst-4-en-3-ona,
11) E-17-clormetilen-4-clor-androst-4-en-3-ona,
12) E-17-(2'")-hidroxietiliden-4-clor-estr~4-en~3-ona, y

13) 2-17-(2')-hidroxietiliden-4-clor-estr-4-en-3-ona.

6. Proceso para la elaboraciédn de 17-
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metilenesteroides segun la reivindicacidén 1, en

significa un &tomo de hidrégeno, caracterizado poégéaphgg;:gggg

hace reaccionar un compuesto de férmula general II Industriagl

o

\\‘\\ 20
N R

II
0

en un disolvente aprético con un cloruro de acido, para

obtener un l7-metilenesteroide de férmula general III,

H

/

Iz20

III
0O

se genera el 4,5-epdxido con H,0,/NaOH, este se desdobla
entonces en un disovente dipolar aprético con un reactivo
nuclebéfilo que se deriva de wun Aatomo de haldgeno o
respectivamente un seudohaldgeno para obtener una hidrina de
halégeno o de seudohaldégeno, y opcionalmente se hace

reaccionar con Aacido mineral, 4&cido carbdénico o Acido

sulfénico en un disolvente prético o aprético con




" ' | 30 Hr‘
ANy
de fér

institut

deshidrogenacién para obtener un compuesto

) general IV dela Pr::if::g
Industrial
’ H R®
J
. 5 Rll)

1V
R4

10 en la que R* representa un &tomo de haldgeno o un

seudohalégeno, siendo que R} tiene el significado indicado

@ en la reivindicacién 1 y R?® significa un grupo alquilo-Cj.4

) o) hidroxialquilo~Cj_g, un atomo de haldégeno o un
seudohaldgeno.

15 7. Proceso para | la elaboracién de 17~

metilenesteroides segin la reivindicacién 1, caracterizado

porque se hace reaccionar un compuesto de férmula general V

20
Ho R
. 20 Z

RlO R208

A\
0O

25 en un disolvente aprético con un cloruro de 4&cido, para
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obtener un metilenesteroide de fdérmula general VI 'nst"utp'
Mexicano

R dela Propiedad

R Industrial

/

Rl(l

VI
0

se genera el 4,5-epdéxido con Hp0,/NaOH, este se desdobla
entonces en un disovente dipolar aprético con un reactivo
nucledé6filo que se deriva de un A&tomo de haldgeno o
respectivamente un seudohaldgeno para obtener una hidrina de
halégeno o de seudohaldgeno, y opcionalmente se hace
reaccionar con A&cido mineral, 4&cido carbdénico o acido

sulfénico en un disolvente proético o aprdético con

.deshidrogenacidén para obtener un compuestoc de fdérmula

general VII

R20 a

/

1110

o VI
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en la que R' representa un 4&tomo de halégeno O fﬂgﬁuno‘

seudohalégeno, siendo que R! tiene el significado indi&@&?cano
dela Propiedad

- en la reivindicacién 1 y R?® significa un grupo alquilo{pdustrial

R*%% gsignifica un Atomo de hidrégeno,
g

6 hidroxialquilo-Ci.4, vy

5 un atomo de haldégeno o un seudohalédgeno.
” 8. Cdmposiciones farmacéuticas que contienen al
menos un 1l7-metilenesteroide segun la reivindicacién 1, 2,

3, 4 6 5, opcionalmente en combinacidén con coadyuvantes vy

vehiculos farmacéuticamente compatibles.

10 9. 17-metilenesteroides segun una de las
“@ reivindicaciones 1 a 5 para su uso como principios activos
/s
a’ terapéuticos.

f 10. Uso de 1los compuestos segin una de las
! reivindicaciones 1 a 5 para la elaboracidén de un medicamento
15 para el tratamiento de enfermedades de la préstata, alopecia

del tipo masculino, acné e hirsutismo, para la
anticoncepcién en el hombre y la mujer vy/o para la

.( inhibicidén de la 5a-reductasa.
'

25
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The claims defining the invention are as follows:

1. 17-Methylene steroids of the general formula I

‘ RZOa

/

R20

RIO

R4
in which
R* is a halogen atom or a pseudohalogan,
R® is a hydrogen atom or a straight-chdin or
branched C).(~alkyl group,
R® and R¥™ are, independently of one another, -a
hydrogen atom, a straight-chain or bxanched Cp4-.
alkyl oxr hydroxy-Ci.s-alkyl gxoup ox ,
s . one of the radicals R and R*® is a hydrogen atom,
a straight-~chain or branched Cj.q~alkyl ox hydroxy-~

Ci-¢=alkyl grovp, and the other radical is a
halogen atom or a pseuwdohalogen with the

2002210470 30 jun

1

proviso that the following compounds:
4—chlofo-17—methylene-4-and;osten-3-ona and 4-
chloro-20£{-£fluoro-21-hydroxypregna-4,17(20) -
dien-3-one

are specifically disclaimed.

2. 17-Methylene steroidz as c¢laimed 3in claim 1,
characterized in that R* ig a chlorine or bromine
atom or a cyano group.

3. 17-Methylena steroids as claimed in claim 1 ox 2..
characterized in that one of the radicals R* and
oy R*™ is a hydrogen atom or a methyl group, and the
: other radical is a fluorine, chlorine or bromine
atom, an -azide, cyano or thiocyanate group or

hydroxymethyl .,

4. 17-Methylene steroids as claimed in claim 1, 2 or

3, characterized in that R' is a hydrogen stom ox
ETRET . a methyl growup. '

COMS ID No: SBMI-04016039  Received by IP Australia: Time (H:m) 17:37 Date (Y-M-d) 2006-06-29
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5. 17-Methylene sterolds as c¢laimed in c¢laim ],
namely '

15) E-17-chloromethylene-4-chloroestr-4-en-3-one,
16) E-17-cyanomethylene-4-chloroestr~4-en-3-one,

17) 2-17-cyanomethylene-4-chloroestr-4«en-3-one,

18) 2-17-(1’)-cyancethylidene-4-chloroestr-4-en-

J-one,

19) 2-17-ethylidene-4-chloxoestr-4-en-3-one,

20) E-17-ethylidene-4-chloroestr-4-en-3-one,

21) E-17-bromomethylene-4-chlorocestr~4«en~3«one,

22) 2-17-chloroethylidene~4-chloroestr-4-en-

3-one,
) 15 23) 2Z~17-bromoethylidene-4-chloroestr~4~-en-3-one,
‘f ' 24) E-17-chloromethylene-4-cyanoandrost-4-en-
o 3-one,
25) E-17-chloromethylene-~4-chloroandrost-4-en-
3-one,
20 26) E=-17-(2‘')-hydroxyethylidene-4-chloroestr-4-

en-3-one ang
27) 2-17-(2')-hydroxyethylidene-4-chloroestr-4-
en-3-one,

25 6. A process for preparing 17-methylene steroids as
claimed in claim 1, in which R*® is a hydrogen
atom, characterized in that a compound of the
general formula IIX

. 30

is reacted in an aprotic solvent with an acid
chloride to give a 17-methylene steroid of the
general formula III,
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'7.

- 21 ~

the 4,5-epoxide is generated with H;0,/NaOH, the
latter is then opened with a nucleophilic reagent
which is derived from a halogen atom or pseudo-
halogen, in a dipolar aprotic solvent, to give a
halo- or pseudohalohydrin and, whexe .appropriate,
reacted with mineral acid, carboxylic acid or
sulfonic acid in a protic or aprotic solvent with
dehydration to give a compound of the general
formula IV, in which

R* is a halogen atom or pseudohalogen, where R
has the meaning given in claim 1, and R* is a Cy.4-
alkyl or hydroxy-Ci.¢-alkyl group, a halogen atom
or a pseudohalogen.

A process for preparing l17-methylene sterocids as
¢laimed in c¢laim 1, characterized in that a
compound of the general formula vV
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15

20

is reacted with an acid chloride in an aprotic
solvent to give a methylene steroid of the general
formula VI, |

the 4,5-epoxide is generated with H;0,/NaOH, the
latter is then opened with a nucleophilic reagent
which is derived from a halogen atom or pseudo-
halogen, in a dipolar aprotic solvent, to give a
halo- or pseudochalohydrin and, where appropriate,
reacted with mineral acid, carboxylic acid or
sulfonic acid in a protic or aprotic solvent with
dehydration to give' a compound of the general
formula VII

in which R® is a halogen atom or pseudohalogen,
where R has the meaning given in ¢laim 1, and R¥
is a Ciq-alkyl or hydroxy-Ci.;-alkyl group, and R*®
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.23 .

is a hydrogen atom, a halogen atom or a pseudohalogen.

Pharmaceutical compositions comprising at least one 17- -

methylene Stefoid as ‘claimed in claim 1, 2, 3, 4 or 5,
where appropriate together with pharmaceutically

accepﬁable excipienta and carxiers.

17-Methylene steroids as claimed in any one of c¢laims 1
to 5 for use a therapeutic active ingredients.

The use of the compounds as claimed in any one of
claims 1 to 5'for the treatment of prostate disorders,

male-type alopecia, acne and hirsutism, for

contraception in men and women and/or f£or inhibition of

S5a-reductase.

DATED this 29th day of June 2006

8CHERING AG
By ite Patent Attorneys
DAVIES COLLISON CAVE
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SUPERINTENDENCIA DE INDUSTRIAY COMERCIO
DIRECCION DE NUEVAS CREACIONES

Radicacion No. 03-018359

Clasificacion Internacional (IPC): A61K31/569; A61K31/57; C07J13/00;
C07J17/00

Concepto Técnico No: 0282

Patente de Invencion Patente de Modelo de Utilidad []

Via Nacional [:]

Via PCT (fase nacional) Cap.| (] Cap. Il
No. Sol. internacional PCT/EP01/09943

Fecha de Presentacion Internal. 29 de Agosto de 2001

Como resultado del examen de fondo, realizado con fundamento en el articulo 48 de
la Decisién 486 de la Comision de la Comunidad Andina, se le comunica;

1. Documentos estudiados

Descripcién: Folios: 32 a 86 y 93 como se radicé inicialmente

Reivindicaciones: Folios 87 a 92 como se radicé inicialmente

Folios 202 a 207 modificadas
Folios 231 a 235 modificadas
Folios 288 a 291 modificadas
Prioridad: Folios: 133 a 157
04 de Septiembre de 2000, DE, 10043846.6

Respuesta del solicitante: Folios: 227 a 230; Folios 255 a 260; Folios 284 a 287

2. Analisis de la Prioridad

La fecha de prioridad del 04 de Septiembre de 2000 y su correspondiente
documento, son aceptados para el estudio de patentabilidad.

3. Objeto de la invencién

Titulo de la solicitud: “17-METILEN ESTEROIDES 4 HALOGENADOS, METODO
PARA SU PREPARACION Y COMPOSICIONES FARMACEUTICAS QUE
CONTIENEN ESTOS COMPUESTOS” Folio 1.

El objeto de la presente solicitud de patente de invencién consiste en compuestos de
férmula I : ‘
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El problema planteado en esta solicitud es obtener compuestos inhibidores de la 5a-
reductasa que actuan al mismo tiempo como gestageno; y que en combinacién con
otras sustancias hormonales tales como estrogeno, testosterona o un andrégeno
fuerte son Utiles como contraceptivos femeninos y masculinos.

Para solucionar este problema técnico la solicitud en estudio proporciona
compuestos 17-metilen esteroides de férmula |

Clasificacion Internacional de Patentes (IPC): A61K31/569;, A61K31/57;
C07J13/00; C07J17/00

4. De la solicitud de Patente

Descripcién (articulo 28 D. 486)

LLa descripcion cumple con el requisito de claridad o comprensién de acuerdo al art.
28 de la Decision 486.

Reivindicaciones (articulo 30 D 486)

Realizadas las modificaciones por el solicitante al capitulo reivindicatorio, se
encuentra que es claro y conciso y esta lo suficientemente sustentado por la
descripcidn, cumpliendo con el requisito de claridad, concisién y sustento en la
descripcién de acuerdo al art. 30 de la Decisién 486.

5. Unidad de invencion (articulo 25 D 486)

La solicitud presentada cumple con el requisito de unidad de invencién.

6. No es una invencion (articulo 15 D 486 literal a)-f))

El capitulo reivindicatorio presentado por el solicitante corresponde a una invencion.
7. Excepcion a la patentabilidad (articulo 20 D486 literal a)-d))

El capitulo reivindicatorio preséntado por el solicitante, es patentable.

8. Reivindicaciones relativas a un uso o a un segundo uso (articulos 14y 21D
486)

El capitulo reivindicatorio presentado por el solicitante, es patentable.
9. Anadlisis de la(s) Oposicion(es): (articulo 43 D. 486):

No se presentaron oposiciones durante el estudio de patentabilidad de la solicitud
presentada

10. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
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¢ Fecha de presentacion de la solicitud prioritaria: 04 de Septiembre de 2000

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es: 04/09/2000, no se encontraron documentos que
divulguen los compuestos de la solicitud presentada

11.Analisis de patentabilidad (articulo 14 D486)
Novedad (articulo 16 D486)

Los compuestos presentados en la solicitud se consideran novedosos de acuerdo
con las ensefianzas del estado de la técnica.

Nivel Inventivo (Art18 D486)

No se encontro dentro del estado de la técnica, tal como lo estipulado en el numeral
10, documento alguno que afecte el nivel inventivo.

La solicitud presentada posee nivel inventivo pues el solicitante resuelve el problema
de obtener compuestos inhibidores de la 5a-reductasa que acttian al mismo tiempo
como gestageno; reemplazando un atomo de hidrégeno por un atomo de halégeno o
por un grupo alquilo en un compuesto con el anillo esteroide, siendo estas
sustituciones no obvias para el experto en la materia.

El problema técnico planteado en esta solicitud como es “obtener compuestos
inhibidores de la 5a-reductasa que actian al mismo tiempo como gestageno”
no seria solucionado faciimente por el Experto en la Materia y queda plenamente
resuelto en la solicitud presentada, demostrando que posee nivel inventivo de
acuerdo con el articulo 18 de la Decisién 486.

12, Conclusion:

En consecuencia y por todo lo expuesto anteriormente, se recomienda Conceder la
reivindicacién: 1 a 8 (folios: 288-291).

Bogota, D.C.,

, | EXAMINADOR TECNICO
CONCEPTO TECNICO No. 0282 Codigo No. 202070




