o cent -

' d
%

- "~

-,
GAVELIER ABOGAOS Colo: 11214-801-025-2 JJC/MRM-14-126 A\
PETORIO ]
STRISEITIA ¥ CCEID M )
InduslrlavComel J\ i “ l” D eyt fatiee D |
SUPERINTENDEN£ ||||| mam:mum !.
o11oas v 3 CRRETRY | VESERM M MERT )
' ' Resecdrecias 2029 BOVISICH IE RS mERciCEs T LT
FORMULARIO UNICO DE SOLIOITUD DE PATENTE
2000-3
O SOLICITUD DE:
Patente de Invencién [ Patente de Modeto de Utiidad
Nombre: ARZO NOBEL N.V. 7~
@ sociedad constituide y existente bejo les IDENTIFICACION
SOLICITANTE leyes de '
(71) Diceccién: V”Gﬂlmn / c.C. D NIT D
Toléfona: B8 09 70 ~rmvo.com ce. O oro [J
Fax- 249 40 70 | Nomero: ‘
Domicikio: 6824 BM Amhem, Holenda. )
@ Nombre:  Emiio FERRERO ¢ IDENTIFICACION
Direccién:  Carrera 4° No. 72-35 =
REPRESENTANTE - cc. [ nr [
OAPO(‘I’)‘E)RADO | ng?o: 347 38 11 o ce. O owo 1
Fax: 2179211 .
Domicilio:  Bogota, Colombia |NOmero: _438018 TP__231820
Nombre: 1-Hubert Jan Jozef LOOZEN
o 2-Gerrit Herman VEENEMAN IDENTIFICACION
3. Wiheimus Gerardus
INVENTOR(ES) Eduardus Joseph SCHOONEN. |  ¢c O  wr O
ineccion:
(72) P 602, 5403 AC Uden, | c= O oo [
= 2. Smidse 6, 5374 AJ Schaik, Holmdl,
3. Parkiaan 18, 5345 BV Oss, Holanda. Nomero:
@ TITULO (54) COMPUESTOS ESTROGENICOS
: |@ Clasificacién Internacional 31 f.5 /i 3! /<23
Prioridad | (33) Pais de Origen (32) Fecha (31) NGmero de Solicitud
s no |
O Para publicar a pastir de (a focha de la presente solicitud a los
6 meses D 12 moses D 18 meses Otro D
O Comprobante de pago No. _8.118 por $356.840.00 Fecha__5 de febwara de 2001
°'. 2 s S D e ¢ g ;‘:



CAVELIER ABOGAOS Colo: 11214-801-025-2 JJC/MRM-Id-126

E Comprobante de pago de [a tasa de pruenJadOn de fa solicitud
D Comprabante de pago de la tasa por concepto de excedente de palabras en la publicacion

Certificado de existencia y representacién Ie:gal cuando el solicitante sea peraona juridica
O copla certificada de la primera solicitud, &l e relvindica prioridad

D Documento de ceslén del inventor al solldtante 0 @ 53U causante

D Dibujos y/o plancs necesarios

D De ser el caso, documento que acredits ia licencia o autorizacion de uso de conocimientos tradicionales

1 e ser ol caso, certificado de dapéito del mtertal biologico

O Atefina12x12. - _._,

ANEXOS

Comprobante de pago por retvindicacién de'priorided

Poderes, si fuere el caso '

Traduccién simple de la primera solicitud, sl 86 reivindica prioridad

Descripcién de la invencién

Una o mas relvindicaciones !

De ser ol caso, copla del conirato de acceso

de las comunidades indigenas

@FIGURA CARACTERISTICA:

- m e e m w o=

©,

§ : f.llo IiER.RERO -
FIRMA: C.C. 438.019 de Uc::l—;: .ﬂﬁﬁﬂ
instrucclones para el dlllgonclamlonto' del presente formulario, ver reverso de esta pégina
CARIre. |



10

15

20

25

30

ESTROGENIC COMPOUNDS

The invention is in the field of estrogenic compounds with a steroid skeleton having a nons
aromatic A-ring and a free or capped hydroxyl group at carbon atom No. 3. Estrogenic-
compounds have a generally recognised utility in contraception and in the treatment of
estrogen-deficiency related disorders, such as menopausal complaints, ard osteoporosis. -,

[ ] L0 - -
[ ]
-

Many estrogenic compounds are known. For exemple, an instructive publication on estrogenic
compounds with a non-aromatic A-ring and a free or capped hydroxyl group at carbon atom 3
is US patent 3,413,287. Other documents describing estrogenic or hormonal effects of non-
aromatic streroids with 3-hydroxyl substitution and a 4-5 double bond are WO 94 18224, US
3,465,010, FR 2099385, US 3,652,606 and EP 145 493. A document in which non-aromatic
steroids with 3-keto substitution and a 5-10 double bond are disclosed is Baran et al (US
3,377,366. Such compounds are described in general terms as agents with, among other,
estrogenic or anti-estrogenic effects. Recently, in the field of drugs for estrogen receptors
(ER) attention is focussed on the discovery of two distinct types of estrogen receptors,
denoted ERa and ERP (Mosselman et al., FEBS ] etters 392 (1996) 49-53 as well as EP -A-
0 798 378). Since these receptors have a different distribution in human tissue, the finding of
compounds which possess a selective affinity for either of the two is an important technical
progress, making it possible to provide & more ‘selective treatment of estrogen-deficiency
related disorders, with a lower burden of estrogen-related side-effects.

This invention provides estrogens satisfying the general formula

in which

R' is H. (Ci-Cs)alkyl or (Ca-Cs)acyl;

R? is H, a-(C\-Ca)alkyl, 0t-(C;-Cy)alkenyl or ¢t-(Cy-Cs)alkynyl;

R? is H or (C;-Cs)alkyl, (C2~Cs)alkenyl or (C2-Cy)alkynyl, each at location 15 or 16 of the
steroid skeleton;

R is H or (C,-Cs)alkyl, (C2-C;)alkenyl or (C;-Cs)alkynyl, each optionally substituted with
halogen; preferred is ethynyl;

R’ is H, (Ci-Cy)alkyl or (C2-Cs)acyl;



10

15

20

25

30

2

R® is (Ci-Cs)alkyt, '(Cr-Cs)alkenyl, (C:-Cs)alkynyl or (Ci-Cs)alkylidene, each optionally
substituted with halogen or (C,-C;)alkyloxy; allyl is preferred; preferred halogens in R® are
fluorine and chlorine.

Dotted bonds represent optional double bonds. When R® is alkylidene, the dotted line to R‘

represents the additional bond present in an alkylidene moiety, and when R® is alkyl or alkenyl,

the bond from atom 11 to R® is a single bond. -

It has been found that these non-aromatic estradiol derivatives with a substituent at the 11
position of the steroid skeleton possess selective affinity for the ERa-receptor.

The compounds according to the present invention are suitable as improved estrogens, in the
sense that they can be used in estrogen-related disorders, such as menopausal complaints and
osteoporosis. Utility they also find in contraception, and they further may be suitable in the
treatment or prevention of Alzheimer’s desease, breast tumor, benign prostate hypertrophy,
and cardiovascular disorders. The compounds of the invention are particularly suitable in the
treatment and prevention of estrogen-deficiency related disorders under diminished estrogen-
related side-effects.

[n this description terms have the following meaning:

(Ci-Cs)alkyl is a branched, unbranched or cyclized alkyl group having 1-5 carbon atoms, for
example methyl, ethyl, isopropyl, 2-methylcyclopropyl, butyl, sec-butyl, tert-butyl etc.;
(C>-Cs)alkenyl is a branched, unbranched or cyclized alkenyl group having 2 to 5 carbon
atoms, such as ethenyl, 2-butenyl, etc.

(C>-Cs)alkynyl is a branched or unbranched alkynyl group having 2-5 carbon atoms, such as
ethynyl and propynyl.

(C;-Cs)acyl is a group having 2-3 carbon atorns and derived from an alkylcarboxyhc acid, the
alkyl moiety having the meaning as defined previously.

(Ci-Cs)alkylidene is & branched, unbranched or cyclized alkylidene group having 1-5 carbon
atoms, such as methylene and ethylidene.

Within the general formula given above, the compounds of the invention preferably are those
satisfying the general formula II,
5
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R' is H, (Ci-Cs)alkyl, (C:-C)acyl;

R? is H, a-(Cy-Cy)alkyl, 0t-(C2-Cy)alkenyl, ai-(C;-Cs)alkynyl;

R’ is H or (Ci-Cy)alkyl at location 16 of the steroid skeleton; .
R’ is ethynyl

R’ is H or (Ci-C;)alkyl, (Cz-Cs)acyl;

R’ is (Ci-Cs)alkyl, (C;-Cs)alkenyl, (C,-Cs)alkynyl; each can be substituted with chlorine or ™

fiuorine. When R® is (Cr-C)alkyl, ethenyl or ethynyl, each optionally substituted with chioring ~ * .

or fluorine, it is preferred that R? is methyl at location 16 of the steroid skeleton.

More preferred are the steroids of the invention in which, in the above general formula I,
R'is H;

R’is H;

R’ is H or 16 o-methyl;

R’ is ethynyl;

R’is H;

R® is propenyl, allyl or butenyl.

The compounds of the invention may be produced by various methods known in the art of
organic chemistry in general, and especially in the art of the chemistry of steroids. See for
example: Fried, J. and Edwards, J.A., “Organic Reactions in Steroid Chemistry”, Volumes I
and II, Van Nostrand Reinhold Company, New York, 1972; and C. Djerassi, " Steroid
Reactions “, Holden-Day, Inc., San Francisco, 1963.

Synthesis of steroids with particular substituents at the C7 position are e.g. available via
conjugate additions of organometallic species to appropriate 4,6-diene-3-one steroids,
generally producing the 7a derived steroids (along with minor amounts of 7 steroids which
can easily removed via crystallisation or chromatography. Many examples of which are known
from literature. Introduction of substituents at the C11 position of the steroid skeleton can be
performed in several ways. Conjugate addition of organometallic species to a suitl;bly
protected 5a,10a-epoxy, 9(11)-olefin as described by Teutsch et al, Steroids 37, 361 (1981)
is such an approach, but other methods, using the 11-oxo functionality of an adequately
protected 19-norandrost-5-ene as a reactive functionality for functional group interconversion
to e.g. a Cl1-aldehyde according to well known chemical methodology (see a.o. E.Ottow et
al., Tetr. Lett., 5253 (1993)) may be used as well to end up with claimed compounds. Of
course a combination of both approaches outlined serves similarly well to achicve the goals.
Introduction of a double bond at the 5(10) position is accomplished either by application of
the so-called Bireh reduction of the A ring of aromatic counterparts of suitably functionalized
steroids. by dissolving metal reduction of A-4,5-9,11-dienones, or by ketalization of 3-keto-A-
4,5 -steroids. This latter procedure leads either directly to the desired selective A-5(10)-
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isomers or leads to mixtures of ketals which can be separated via chromatography or
crystallization at appropriate stages of the synthesis. Careful hydrolysis of the ketal at C3
generally affords the desired 3-0x0-A-5(10)-isomers, which can be converted into the 3-Of%
compounds by hydride reductions. Saturated steroids (i.e. 5aH - derivatives ) are easily
available under reductive conditions like dissolving alkali metals in amines or ammonia.
Introduction of double bonds at C14,15 is generally performed by firstly introducing a double ™.

bond at the C15,C16 position, followed by isomerization of this bond to the C14,C15 position¥ ~ * ~

according to well known procedures. The double bond introduced at C15,C16 may
alternatively be used to perform a conjugate addition with e.g. cyanide, to allow the further
construction of substituents at C15. The introduction of C16 substitution is easily performed
by alkylation with appropriate bases and electrophiles.

The present invention also relates to a pharmaceutical composition comprising the steroid
compound according to the invention mixed with a pharmaceutically acceptable auxiliary,
such as described in the standard reference Gennaro et al, Remington's Pharmaceutical
Sciences, (18th ed., Mack publishing Company, 1990, see especially Part 8: Pharmaceutical
Preparations and Their Manufacture.). The mixture of the steroid compounds according to the
invention and the pharmaceutically acceptable auxiliary may be compressed into solid dosage
units, such as pills, tablets, or be processed into capsules or suppositories. By means of
pharmaceutically suitable liquids the compounds can also be applied as. an injection
preparation in the form of a solution, suspension, emulsion, or as a spray, ¢.g. nasal spray. For
making dosage units, e.g. tablets, the use of conventional additives such as fillers, colorants.
polymeric 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. The
steroid compounds of the invention may also be included in an implant, a vaginal ring, a patch,
a gel, and any other preparation for sustained release.

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

Furthermore, the invention relates to the use of the steroid compound according to the
invention for the manufacture of a medicament in the treatment of estrogen-deficiency related
disorders such as peri- and/or post-menopausal complaints. Thus the invention also pertains to
the medical indications of peri- and/or post-menopausal (climacteric) complaints and
osteoporosis, i.e. 4 method of treatment in the field of HRT (hormone replacement therapy),
comprising ‘the siministration to a patient, being a woman, of a compound as described
hereinbefore (in a suitable pharmaceutical dosage form).
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Further, the invention relates to the use of the steroid compound according to the invention in
the manufacture of a medicament having contraceptive activity. Thus the invention also
pertains to the medical indication of contraception, i.e. a method of contraception comprising
the administration to a subject, being a woman or a female animal, of a progestogen and an
estrogen as is customary in the field, wherein the estrogen is a compound as described
hereinbefore (in a suitable pharmaceutical dosage form). -,

Finally the invention relates to the use of the steroid compound for the manufacture of a-
medicament having selective estrogenic activity, such a medicament being generally suitable in
the area of HRT (hormone replacement therapy).

The dosage amounts of the present steroids will be of the normal range for estradiol
derivatives, e.g. of the order 0of 0.01 to 10 mg per administration.

The invention is further illustrated hereinafter with reference to some unlimitative Examples
and the corresponding formula schemes referred to.

EXAMPLE 1|

The synthesis of compounds (3a,11p,178)-11-(2-propenyl)-19-norpregn-5(10)-en-20-yne-
3,17-diol (compound 11) and (3a,11P,16a,17p)-16-methyl-11-(2-propenyl)-19-norpregn-
5(10)-en-20-yne-3,17-diol (compound 16) is described with reference to scheme 1 (next
page). Compounds are referred to by numbers. The numbers refer to corresponding structural
formulas in the schemes 1-7 :

Compound 2

To a solution of 17.3 g of Cul and 3.84 g of LiCl in 250 ml of dry THF was added at -
70° C 90.6 ml! of a 1M solution of allylmagnesium bromide in diethyl ether. After
stirring for an additional 20 min. 11.4 ml of trimethylchlorosilane was added followed
by a solution of 7.5 g of steroid 1 in 100 ml of THF. The reaction mixture was kept all
the time below -60°C. After stirring for 1 h the reaction was quenched by pouring into
sat. aquous NH,Cl solution. The product was extracted with ethyl acetate and
subsequently purified by column chromatography to provide 6.25 g of 2 as a colorles
oil. NMR 5.20 (m, CH ally!); 5.0 (CHa, allyl); 3.04 (m, H11).

3 -

To a solution of 9.6 g of 2 in a mixture of 100 ml of methanol and 30 ml of methylene
chloride, containing 800 mg of NaOH, was added 0.4 g of sodium borohydride at 0-
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5°C. After stirring for 1.5 h the reaction was complete and the mixture was treated

with 20 ml of acetone for 0.5 h.
The reaction was then poured into water and extracted with ethyl acetate, to provide

9.5 g of 3. NMR 3.59 (t, CHOH); 2.98 (m, H11), 0.92 (s, CHs).
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To a solution of 9.5 g of 3 in 100 ml of acetone was added 8 ml of 6 N HCL. After
stirring for 2 h. The mixture was neutralized with NaHCO3 and concentrated to a
small volume diluted with water and extracted with ethyl acetate. This provided 8.2 g
of 4 as a colorless amorphous material NMR 5.68 (m, H4); 3.10 (m,H11); 3.65 (m,
CHOH).

5

A solution of 8.2 g of 4 in 100 ml of dry THF was added to 500 ml of liq. NH3 at -
70°C. This mixture was treated with an amount of lithium metal (about 500 mg) until
the blue color of the reaction mixture persisted for at least 15 min. The reaction was
quenched by addition of a portion of NHCL

The residue which remained after evaporation of the NH; was diluted with water and
extracted with ethyl acetate.

Chromatographic purification provided 4.0 g of S as a colorless oil. ; Rr 0.55
(hept./ethylacetate 1/1 v/v).

NMR 2.80 ( ab, CH2 at C4); 0.93 (s, CH,).

6

To a solution of 40 g of § in 80 mi of methanol was added 6 ml of
trimethylorthoformate, followed by 0.8 g of toluenesulfonic acid. After stirring for 2
hr the ketalization was completed. The mixture was treated with 6 ml of pyridine and
concentrated to a small volume. The remainders were diluted with water and extracted
with ethyl acetate. The residue 4.7 g, consisted of almost pure 6 ; tic, Rr 0.78
(hept./ethylacetate 1/1, v/v).

NMR 3.22, 3.25 (2x s, OCHj,).

7 .
To a solution of 33 g of 6 in 50 ml! of acetone was added 6 gr of mol sieves (4A)
followed by 3.2 g of N-methylmorpholine-N-oxide and 150 mg of
tetrapropylammonium perruthenate. The mixture was stirred for 1 h. To the reaction
mixture was added 5 g of silica gel followed by 50 ml of heptane and was stirred for
an additional 5 min. The mixture was filtered over hy-flow, and after concentration in
part it was taken up in ethylacetate, washed with water, and concentrated. The residue
was passed over a short silica column and provided 2.9 g of 7. Ry 0.52 (heptane /
ethylacetate 7/3)=NMR 1.02 (s, CH;).
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For the ethinylation lithiumacetylidle was prepared from dibromoethene and
butyllithium.

To a solution of 0.74 ml of 1,2-dibromoethene in 20 ml of THF was added at -70°C
11 ml of a 1.6 M solution of BuLi in hexane. After stirring for 15 min. a solution of
800 mg of 7 in 2 ml of THF was added. The mixture was allowed to warm to room
temperature in 15 min, and after an additional 15 min. at room temperature the
reaction was quenched with water and the product extracted with ethyl acetate.
Concentration followed by passing through a short silica gel column gave 810 mg of 8
as a white amorphous material R, 0.48 (heptane-ethyl acetate 7/3), R,starting material
0.52. NMR 2.61 (s, acetylene).

9

To a suspension of 3.2 g of 8 in 60 ml of ethanol was added 0.16 g of oxalic acid in 16
ml of water. The mixture was stirred for 2.5 hr and became gradually homogeneous.
The reaction mixture was treated with NaHCO; and concentrated to a small volume.
Then water was added And the product was extracted with ethyl acetate. The crude
product thus isolated was passed through a short silica gel column and crystallized
from diisopropylether, to provide 2.3 g of 9, Mp 136°C. Ry 0.66 (heptane -ethyl
acetate 1/1). NMR 2.78 (ab,2, H4); 2.61 (s, acetylene).

10, 11
To a solution of 1 g of 3 in 12 ml of THF was added 1.6 g of lithium tri-t-butoxy-

aluminumhydride. After stirring for 1 h at room temperature the mixture was treated
with water and neutralized by addition of 2N HCI. The product was extracted with
ethyl acetate and chromatographed over silicagel (heptane/ ethylacetate 8/2 as eluent).
This provided 0.56 g of 3p alcohol 10 (Mp 121-123 °C) and 0.24 g of 3a alcohol 11
(Mp 84-87°C).

Rr 0.53 (10) and 0.45 (11), heptane / ethylacetate 1/1. NMR (3aOH) 3.82 (m,
CHOH); (3pOH) 4.08 (m, CHOH)

12

To a solution of lithium hexamethyldisilazide (prepared from 1.9 ml of 1.6M BuLi-
hexane solution and 0.71 ml of hexamethyldisilazane in 4 ml of dry THF) was added at
-40°C 1 g of 7 and 0.7 ml of DMPU in 5 mi of THF. The mixture was stirred for 0.5
hr at -40°C andwthen 225 ul of CH;! was added by syringe. After stirring for an
additional 0.5 h at -40°C the reaction was completed. The mixture was diluted with
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water and extracted with ethylacetate. Chromatography of the crude product thus
isolated gave 1.3 gr of 12, R, 0.43 (heptane/ethylacetate 8/2).

13
According to the procedure described for the preparation of 8, 1.3 g of 12 were
converted into the required 13, to provide 1.2 g, R, 0.46 (heptane / ethylacetate 7/3 )
R{12) 0.55.

14

To a solution of 800 mg of 13 in 20 ml of ethanol was added a solution of 80 mg of
oxalic acid in 5 ml of water. The mixture was stirred for 1 h and then neutralized by
addition of NaHCO;. After dilution with water and extraction with ethylacetate 0.7 g
of 14 remained as crystalline material. R¢ 0.47

(heptane / ethylacetate 7/3 ).

1516
To a solution of 725 mg of 14 in 20 ml of a 1/]1 mixture of ethanol and THF was
added 130 mg of sodiumborohydride. After stirring for 1 h 2 ml of acetone were
added to destroy sonme excess reagent. After 15 min the mixture was poured into
water and the product was extracted with ethylacetate. The material thus obtained was
purified by chromatography at silicagel, using either methylenechloride - acetone or
hexane- ethylacetate as eluent. This gave 300 mg of 16 (3a-OH) and 75 mg of 15 (3f-
OH). Ry (15) 0.47 (methylenechloride/acetone 95/5). Ry (16) 0.54
(methylenechloride/acetone 95/5)

EXAMPLE 2

The synthesis of the compound (3B.5a,11p,17p)-1 1-difluoromethyl-19-norpregn-20-
yne-3,17-diol (compound 21) is described with reference to scheme 2 (next page).

18

To a solution of 4 g of known aldehyde 17 in 200 ml of methylenechloride was added
10 ml of dimethylsulphurtrifluoride. The mixture was stirred for 48 hr at ambient
temperature and then poured into ice-water and extracted with methylenechloride,
followed by washing with NaHCO,. After concentration and chromatography (SiO--
heptane-ethyl acetate 2/1) 2.5 g of 18 was obtained, Mp 138-139. NMR (CDCly) 6.05
ppm double triplet of CHF, ;. 5.9 s. H4; 0.95 (s,CHa).
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Acetylene gas was passed for 45 min into a degassed mixture of 1.3 g of potassium-
tert.butoxide and 1 g of 18 in 7 ml of THF and 2 ml of tert.butanol at 0°C. The
mixture was then poured into water and extracted with ethyl acetate. After washing
and concentration, the residual material wwas treated with diisopropy! ether, to yield
0.85 g of 19 as white solid. Mp 178-180. R, 0.43 (heptane-ethylacetate 1/1).

20

To a solution of 20 mg of Li in 10 ml of liquid NH; was added at -60°C a solution of
300 mg of 19 in 6 ml of THF. ARer stirring for 1 min the mixture was treated with 0.5
g of NHiCl. The NH; was evaporated and the residue treated with water and
extracted with ethylacetate. The material thus obtained was purified by
chromatography, to give 140 mg of 20, Mp 224-225, R, 0.64 (heptane-ethylacetate
7/3).

21

To a solution 0f 25 mg of LiAlH, in 4 m! of THF was added at -60°C 85'mg of 20 in |
ml of THF. After stirring for 5 min the mixture was quickly warmed to RT and
worked up by addition of 45 ul of water, 45l of 3N NaOH solution and 140 pi of
water. The_precipitates were filtered and the filirate taken up in ethylacetate and
washed with 2N HCl and water. The residue which remained after drying and
concentration was triturated with diisopropyl ether and gave 50 mg of 21. Mp 168-
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166°C, R¢ 0.30 (toluéne-ethylacetate 7/3) NMR 3.6 ppm CHOH, 2.65 CH acetylene,
6.0 double triplet CHF:).

EXAMPLE 3

(¥}

The synthesis of the compounds (3B,5a,118,178)-11-(2-flucroethyl)-19-norpregn-20-
yne-3,17-diol (compound 31) and (3a,5¢,11B,17B)-11-(2-fluoroethyl)-19-norpregn- ** % °
20-yne-3,17-diol (compound 32) is described with reference to scheme 3.

Scharne 1l

KO 0 F o} F OH
—— [
~o
2 23 24
GOH l OH

B — 3

O
In
==l

10 32
23
To a solution of 4.95 g of 11B-hydroxyethylestrone-3-methylether (22) in 115 ml of

THF was added &6 g of mol sieves 4A, followed by 45 ml of 1M TBAF in THF (dry)
and then 5.3 g of tosylfluoride. The mixture was stirred and refluxed for two hour.
15  Then the reaction was cooled and poured onto 700 ml of 10% aq NaHCO, solution
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and extracted wuh ethyl acetate. After concentration of the solvent and
chromatography 3.4 g of 23 were isolated. R, 0.39 (heptane/ethylacetate 7/3).

24

A solution of 4 g of 23 in a mixture of 30 ml of THF and 30 m! of methanol was
treated with 0.1 ml of 4 N NaOH and then with 0.23 g of NaBH,. After stirring for 1h
the reaction was poured into water and extracted with ethylacetate. The crude material
was filtered through a short silacolumn to provide 3.8 g of 24. R; 0.26

(heptane/ethyl acetate 7/3) R¢23 : 0.33.

25

To a solution of 3.8 g of 24 in a mixture of 40 mi of THF and 230 ml of liq NH; was
added at -33°C 5 g of Li. The mixture was stirred for 5 b. Then excess lithium was
destroyed by treatment with 45 ml of ethanol. Ammonia was allowed to evaporate and
the residue was diluted with water and extracted with ethylacetate. Upon drying and
concentration 3.7 g of crude 1,2,5(10)dienolether were obtained. This was dissolved
in 30 ml of acetone, to which 3 ml of 6N HCIl were added. After stirring for 3 h the
mixture was neutralized with NaHCO;, followed by dilution with water and extraction
with ethyl acetate, to provide 2.8 g 0f25. Rr0.10  ( heptane / ethyl acetate 4/6).

26

A solution of 0.84 g of 25 in a mixture of 30 m! of liq NH; and 6 ml of THF was
treated at -60°C with small pieces of lithium until a biue color of the reaction mixture
persisted for at least 5 min. Then excess reagent was destroyed by addition of a small
amount of NH,Cl and NH, was evaporated. The residual material was diluted with
water and extracted into ethyl acetate. Concentration of the solvent left 0.80 g of
essentially pure matyerial; Rr (0.39 (heptane /-ethy! acetate 1/1), R¢ 25, 0.24.

27

To a solution of 0.8 g of 26 in 8 ml of dichloromethane was added 2.8 ml of
ethyleneglycol, 2,5 ml of triethylorthoformate and 5 mg of toluenesulfonic acid. The
mixture was stirred overnight and then poured onto sat.NaHCO, solution and
extracted with ethylacetate. The crude material thus obtained was purified by passing
through a short silica gel column, to provide 0.72 g of 27. Ry 0.46 (heptane / ethyl
acetate 1/1), R, 26, 0.38.

L

- L
r

S3
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28 )

To a solution of 0.72 g of 27 in 15 ml of acetone was added 1 gr of mol sieves (4A)
followed by 0.70 g of N-methylmorpholine-N-oxide and 30 mg of
tetrapropylammonium perruthenate. The mixture was stirred for 1 h. To the reaction
mixture was added 1 g of silica gel followed by 15 ml of heptane and was stirred for
an additional 5 min. The mixture was filtered over hy-flow, and after concentration in
part it was taken up in ethylacetate, washed with water, and concentrated. The residue
was passed over a short silica column and provided 0.59 g of 28. R, 0.62 (heptane /
cthylacetate 1/1).

29

For the ethinylation lithiumacetylide was prepared from dibromoethene and
butyllithium.

To a solution of 0.74 ml of 1,2-dibromoethene in 20 m! of THF wes added at -70°C
11 mi of a 1.6 M solution of BuLi in hexane, After stirring for 15 min. a solution of
590 mg of 28 in 2 ml of THF was added. The mixture was allowed to warm to room
temperature in 15 min, and after an additional 15 min. at room temperature the
reaction was quenched with water and the product extracted with ethyl acetate.
Concentration followed by passing through a short silica gel column gave 430 mg of
29 as a white amorphous material. R¢0.11 (heptane-acetone 9/1), Restarting material
0.21.

30

To a solution of 0.43 g of 2% in 15 ml of acetone was added | ml of 2N HCL. The
mixture was stirred for 2 h and subsequently treated with sat ag NaHCO; solution,
followed by extraction with ethylacetate., to provide 0.40 g of essentially pure 30 : R¢
0.18 (heptane/ethyl acetate 7/3) R29 : 0.23.

31/32

To a solution of 040 g of 30 in 4 ml of THF and 4 ml of ethanol was added 30 mg of
sodium borohydride. After stirring for 0.5 h a few drops of acetone were added to
decompose cxcess reagent. Afler stirring for an additional 15 min the reaction was
poured onto water and extracted with ethyl acetate and the crude material thus
obtained was submitted to column chromatography to provide 80 mg of 30.OH isomer
32 and 160 mg of-

3B80H derivative31. R 31 : 0.37, R32 : 0.42, Rrstarting mat. 0.48 (heptane / acetone
6/4).
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EXAMPLE 4

The synthesis of the compounds (3a,11p,17p)-11-(3-butenyl)-19-norpregn-5(10)-en-
20-yne-3,17-diol (compound 42) and (3B,11PB,17B)-11-(3-butenyl)-19-norpregn-
5  5(10)-en-20-yne-3,17-diol (compound 43) is described with reference to scheme 4.

Scheme |V

42 43

33

10 A solution of 55 g of steroid 1 in a mixture of 300 mi of THF and 300 ml of methanol
was treated with a solution of 2.7 g of sodium borohydride in 30 ml of water
(containing 3 mg of NaOH). Afer stirring for 1 h the reduction was completed and

-
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excess hydride was.-t'lestroyed by addition of 75 ml of acetone. After sirring for an
additional 1 h the reaction mixture was poured onto water and extracted with ethyl
actetate. Concentration of the organic phase provided 54 g of 33, R 0.31 (heptane /
ethylacetate 4/6), Ry starting material 0.42.

34

To a solution of 54 g of 33 in 350 ml of DMF was added 35 g of imidazole, followed
by 37 ml of trimethylsilyl chloride at -10 °C. After stirring for an additional 0.5 h the
reaction was complete. The mixture was poured into 1.5 | of water and extracted with
ether. The residueobtained after concentration of the organic material was triturated in
80% aq.cthanol to provide 50 g of pure 34, Mp 90-91°C, R 0.79 (heptane /
ethylacetate 4/6), R, starting material 0.36

35

To a solution of butenylmagnesium bromide, prepared from 0.51 ml of 4-bromo-1-
butene and 119 mg of Mg in 20 ml of THF was added at -10° 100 Mg of Cul. After
stirring for 0.5 h the mixture was cooled to -30°C and 1 g of 34 in 5 ml of THF was
added. The reaction mixture was allowed to reach roomtemperature in about 1 h.
Then 100 ml of sat. aq NELCI solution was added followed by extraction with
ethylacetate. Chromatography provided 0.9 g of 35. R¢ 0.54 (heptane / ethylacetate
6/4), R, starting material 0.60.

36

To a solution of 8.65 g of 35 in 80 ml of acetone was added 2 ml of 2N HCI. The
mixture was stirred for 2 h and subsequently neutralized with sat aq NaHCO; solution,
concentrated to a small volume, diluted with water followed by extraction with
ethylacetate. The crude material thus oblained was passed through a short silica gel
column, to provide 5.3g of 36 ; R¢0.18 (heptane/ethyl acetate 7/3) Ry starting material
0.51.

37

Small pieces of lithium metal were added to a solution of 5.3 g of 36 in a mixture of
340 ml of liq. NH,, 110 ml of THF and 9 ml of t-butanol at -70°C until the blue color
persisted ( £ 350 mg) for 45 min. Excess reagent was destroyed by addition of NH,Cl.
Ammonia gas was evaporated and the residue diluted with water and extracted with
ethyl acetate. The-crude material thus obtained was passed through a short silica gel
column to provide 3.8 g of 37. Ry 0.46 (heptane/ethyl acetate 6/4) Ry starting material
0.22.

P
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38

To a solution of 3.3 g of 37 in 60 ml of methanol was added 5 ml of
trimethylorthoformate and 0.3 g of p-toluenesulfonic acid. After stirring at
roomtemperature for 1 h the mixture was neutralized by addition of 1 ml of pyridine.
The mixture was concentrated to one third of the original volume and poured into
water and extracted with ethyl acetate, providing 3.7 g of 38 after chromatographic
purification. R¢ 0.60 (heptane/ethyl acetate 1/1) Restarting material 0.48.

39

To a solution of 3.7 g of 38 in 45 ml of acetone was added 5 gr of mol sieves (4A)
folowed by 3.6 g of N-methylmorpholine-N-oxide and 100 mg of
tetrapropylammonium perruthenate. The mixture was stirred for 1 h. To the reaction
mixture was added 5 g of silica gel followed by 100 ml of heptane and was stirred for
an additional 5 min. The mixture was filtered over hy-flow, and after concentration in
part it was taken up in ethylacetate, washed with water, and concentrated. The residue
was passed over a short silica column and provided 3.3 g of 39. R, 0.51 (heptane /
cthylacetate 7/3); starting material R 0.38.

40

For the ethinylation lithiumacetylide was prepared from dibromoethene and
butyllithium.

To a solution of 0.74 ml of 1,2-dibromoethene in 20 mi of THF was added at -70°C
11 ml of 2 1.6 M solution of BuLi in hexane. After stirring for 15 min. a solution of
0.8 g of 39 in 2 ml of THF was added. The mixture was allowed to warm to room
temperature in 15 min, and after an additional 15 min. at room temperature the
reaction was quenched with water and the product extracted with ethyl acetate.
Concentration followed by passing through a short silica gel column gave 0.96 g of 40
as a white amorphous material. Ry 0.15(heptane-acetone 95/5), Ry starting material
0.30

41

To a solution of 0.95 g of 40 in 20 mi of ethanol was added 0.6 g of oxalic acid in 3
ml of water. The mixture was stirred for 1.5 hr. The reaction mixture was treated with
NaHCO; and coneentrated to a small volume. Then water was added, and the product
was extracted with ethyl acetate. The crude product thus isolated was passed through
a short silica gel column, to provide 0.55 g of 41. Rr0.33 (heptane -ethyl acetate 7/3);
Rcstarting material 0.40.

[
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42/43

To a solution of 0,55 g of 41 in 4 ml of THF and 4 ml of ethanol was added 30 mg of
sodium borohydride. After stirring for 0.5 h a few drops of acetone were added to
decompose excess reagent. After stirring for an additional 15 min the reaction was
poured onto water and extracted with ethyl acetate and the crude material thus
obtained was submitted to column chromatography to provide 90 mg of 3cOH isomer
42, Mp 159°C, and 150 mg of 3BOH derivative 41,Mp 90°C. R, 41 : 0.31, Rd2 : 0.23,
Rstarting material 0.41 (heptane / ethyl acetate 6/4).

EXAMPLE 5

The synthesis of the compounds (3p,7a,11pB,178)-11-(2-fluoroethyl)-7-methyl-19-
norpregn-5(10)-en-20-yne-3,17-diol (compound 54) and (3a,7c,11P,17B)-11-(2-
fluoroethyl)-7-methyl-19-norpregn-5(10)-en-20-yne-3,17-diol (compound 55) s
described with reference to scheme 5 (next page).

45

To a solution of 4 g of 44 in 35 ml of methanol was added 12 mi of trimethyl
orthoformate, followed by 0.3 g of toluenesulfonic acid. After stirring for 1 h starting
material had been consumed, and the reactionmixture was neutralized by adding 1 g of
NaHCO; and was concentrated. The residue was diluted with water and extracted
with ethylacetate. Chromatography of the crude material gave 3.4 g of 45. Rr 0.61
(heptane / ethylacetate 7/3). Restarting material 0.35.

46

To a solution of 3.4 g of 45 in 50 ml of methanol was added 0.5 g of NaOH. After
stirring for 2 h the saponification was complete. The mixture was concentrated,
diluted with water and extracted with ethyl acetate, providing 3 g of 46 as a colorless
oil. R; 0.3 1(heptane / ethyl acetate 7/3). R¢starting material 0.65.

47

To a solution of 3.6 g of 46 in 30 ml of DMF was added 2.8 g of imidazole, followed
by 2 g of tert.butyldimethylsilyl chloride.After stirring for 2 h the mixture was poured
into water and extracted with ethyl acetate. The crude material was passed through a
short silica gel celumn to provide 3.8 g of 47 as an oil.

R¢0.70 (heptane / cthylacctate 7/3). Restarling matcrial 0.61.
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48

A solution of 9-BBN was prepared from 1.75 ml of 1,5-cyclooctadiene and 1.4 ml of
borane-dimethylsulfide complex in 40 ml of THF. To this was added 3.8 g of 47 in 5
m! of THF. The mixture was stirred for 2 h and then quenched by careful addition of
water { 5 ml ) followed by 10 ml of 2N NaOH and 8 ml of 30% H,0s. After vigorous
stirring for 2 h the reaction mixture was further diluted with water, extracted with
cthyl acetate and washed with 10% aq. Na;SO; solution. Upon concentration and
chromatography_i_.s g of 48 were isolated. Ry 0.27 (heptane / ethylacetate 7/3). R¢
starting matcrial 0.70.

ST
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4 )
A mixture of 1 g of 48 and 0.5 g of tosyl chloride in 5 ml of pyridine was stirred for 5
h at 0-5°C. Then 1 mi of water was added and stirring prolonged for 15 min. The
reaction mixture was further diluted with water and extracted with ethyl acetate and
the crude product purified by chromatography, to provide 1.1 g of 49, Mp 120°C, R,
0.57 (heptane / ethylacetate 7/3). Rystarting material 0.30.

50

A solution of 400 mg of 49 in 5 ml of dry 1M TBAF in THF was stirred for 5 h,
leading to formation of the fluoride and concomitant cleavage of the silyl function
The mixture was poured into water and extracted with ethyl acetate. Purification by
chromatography provided 185 mg of 50, Mp 161-162°C, R, 0.35(heptanc /
ethylacetate 7/3). R,starting material 0.53.

51

To a solution of 180 mg of 30 in 5 ml of acetone was added 0.5 gr of mol sieves (4A)
folowed by 200 mg of N-methylmorpholine-N-oxide and 10 mg of
tetrapropylammonium perruthenate. The mixture was stirred for 1 h. To the reaction
mixture was added 0.5 g of silica gel followed by 10 ml of heptane and was stirred for
an additional 5 min. The mixture was filtered over hy-flow, and after concentration in
part it was taken up in ethylacetate, washed with water, and concentrated to give 150
mg of 51, Mp 166°C. R;0.45 (heptane / ethylacetate 7/3); starting material R 0.35.

52

For the ethinylation lithiumacetylide was prepared from dibromoethene and
butyllithium.

To a solution of 0.30 ml of 1,2-dibromoethene in 6 mi of THF was added at -70°C 4.5
ml of a 1.6 M solution of BuLi in hexane. After stirring for 15 min. a solution of 150
mg of 30 in | ml of THF was added. The mixture was allowed to warm to room
temperature in 15 min, and after an additional |5 min. at room temperature the
reaction was quenched with water and the product extracted with ethyl acetate.
Concentration and treatment with some heptane provided 140 mg of 40 as a white
solid. Mp 168°C. R, 0.38(heptane-acetone 95/5), Rystarting material 0.40.

53 -

To a solution of 45 mg of 52 in 3 ml of ethanol and 1.5 ml of THF was added 0.2 g
of oxalic acid in 3 ml of water. The mixture was stirred for 1.5 hr. The reaction
mixture was treated with NaHCO; and concentrated to a small volume. Then water
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was added, and the i)'roduct was extracted with ethyl acetate. The crude product thus
isolated was passed through a short silica gel column, to provide 125 mg of 53. Ry

0.23 (heptane -ethyl acetate 7/3); Rystarting material 0.38. .

54/55

To a solution of 125 mg of 33 in 2 ml of THF and 1 ml of ethanol was added 20 mg of
sodium borohydride. The reduction was complete after 0.5 h. The mixture was diluted
with water and extracted with ethyl acetate. The crude product thus isolated was
purified by passing through a reversed phase C-18 column, using acetonitrile-water as
cluent, to provide 40 mg of 3¢OH 55 and 20 mg of 3BOH 54, both as amorphous
materials with identical Ry values on silicagel ; Ry 0.43 ( CH;Cl/acetone 9/1), Re
starting material .70.

EXAMPLE 6
The compounds in this example was prepared according to scheme VI (next page)

57

A solution of 80 mg of sodium borohydride and 112 mg of sodium hydroxide in 12 ml of
methanol was added dropwise at 0°C to a solution of 7at,11B-dimethylestr-4-ene-3,17-dione
(56) in a mixture of 18 ml of methanol and 4 ml of methylenedichloride

After stirring for one hour excess borohydride was destroyed by addition of 12 ml of acetone
and stirring for an additional 15 min. The mixture was poured into water and extracted with
ethyl acetate. The combined organic phases were once washed with sat NaCl solution and
dried, concentrated and purified over a silica column, to provide 0.74 g of 57, contaminated -
with some 3,17-diol. (The latter one was removed in the next step); Ry 0.40 (hept./ethyl ac.
6/4).NMR (CDCI3) & 3.60 (t, 1, 17aH), 0.77 (d, 3, 7aCH3), 1.08 (d, 3, 11BCHs).

58 )
To a solution of 0.74 g of 57 in 15 ml of methanol and 1.1 ml of trimethylorthoformate was
added 0.2 g of p-toluenesulphonic acid. The mixture was stirred for 2 h. Then 0.1 ml of
pyridine was added and poured onto water. The product was extracted with ethyl acetate and
purified by chromatography over silica, using heptane /ethyl acetate as eluent, to provide 0.59
g of 3.3-dimethylketal 58, R, 0.47 ( hept / ethylac. 6/4); NMR 3 3.20 (2 s. 6, OCH;), 3.65 (1,
1. 17aH),0.86 (s, 3, 18CHj3). 0.77 (d. 3, 7aCHy), 0.90 (d, 3, 11BCHs).

g

- -
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59

To a solution 0f 0.59 g of steroid 58 in 10 ml of acetone were added successively 0.6 g of N-
methylmorpholine-N-oxide and 40 mg of tetrapropylammonium perruthenate. After stirring
for 1 h 10 ml of heptane and 1 g of silica were added. The mixture was stirred for an :
additional 15 min and then filtered over Celite, concentrated and the remainders passed over a
short silica column, to provide 0.56 g of 59; R 0.55 (hept./ ethyl ac. 6/4); NMR & 0.98 (s, 3,
18 CH;), 0.82 (d, 3, 7aCHj3), 0.92 (d, 3, 11BCH3), 3.20 (2xs. 6, OCH;).

60

Lithium hexamethyldisilazide was prepared by addition of 1.24 ml of 1.55 M BuLi-hexane
solution at —40°C to a solution of 0.44 ml of bistrimethylsilylamine in 4 ml of THF. After
stirring for 2 h a solution 0f 0.56 g of 59 and 0.46 ml of DMPU in 8 ml of THF was added.
Stirring was continued for 45 min at —40 °C followed by addition of 140 pl of methyliodide.
Upon stirring for an additional 30 min the alkylation was complete. The mixture was poured
into 40 ml of sat NH;Cl solution and extracted with ethyl acetate. Chromatographic
purification.provided 0.55 g of 16a-methylated product 60. R; 0.73 (hept/ethyl ac.
1/1)starting material R 0.69; NMR & 1.11 (d, 3, 16aCH,), 1.02 (s, 3, 18CHj), 0.82 (d, 3,
TaCH,), 0.91 (d, 3, 11BCH,),

Scheme V1 Y
H OH
- -
A ———— =
o — MeO
o MeO
s7 . 58

20
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61

Lithium acetylide was prepared by addition of a solution of 9.5 ml of 1.55 M BuLi-hexane ta =
0.60 ml of 1,2-dibromoethane in 20 ml of THF at —-60°C. After stirring for % h, a solution of
0.55 g of ketone 60 in 2 ml of THF was added and the cooling device was removed so as to
allow the mixture to gradually warm to room temperature. Then water was added and the ]
product was extracted with ethylacetate. After chromatographic purification 0.50 g of 61 was
obtained; Ry 0.22 (hept/ethylac. 9/1) starting material

R0.42; NMR 5 1.18 (d, 3, 16aCHs), 1.02 (s, 3, 18CHj), 0.78 (d, 3, 7aCHs), 0.94 (d, 3,
11BCH;), 2.66 (s,1, acetylene).

62

To a solution of 0.49 g of 61 in 20 ml of ethanol was added 50 mg of oxalic acid in 3 ml of
water. The mixture was stirred for 4 hr. The reaction mixture was treated with 5% aq.sodium
bicarbonate solution and the product extracted with ethyl acetate and passed trough a silica
column, to remove some impurities, yielding 250 mg of 63 ; Rr 0.40 (hept/ethyl ac. 6/4),
starting mat. R;0.49; NMR 8 2.80 (m, 2, H4), 1.19 (d, 3, 16aCH,), 1.04 (s, 3, 18CH,), 0.82
(d, 3, 7aCHs), 0.93(d, 3, 11BCH,), 2.67 (s,1, acetylene).

63164 '

To a solution 0f 240 mg of 62 in 5 ml of THF was added 360 mg of lithium(tert-butoxy), AlH.
The mixture was stirred for 1 h, and then poured onto water and the product extracted with
ethyl acetate. The isomeric alcohols thus obtained were separated by means of preparative
hplc (reversed phase C18) using a gradient of acetonitrile/water. The products obtained after .
concentration of the eluent were crystallized from water-ethanol. This gave 68 mg of the 3a-
hydroxy derivative 64, and 70 mg of the 3B-isomer 63,

Rr(63/64 ) 0.36 (hept/ ethyl acetate 6/4), starting material R; 0.54. Mp (63) 165-167°C.
Mp(64) 171-172°C. NMR (64) & 3.80 (m,1,H3), 2.67 (s, 1,acetylene), ), 1.17 (d. 3, 16aCHy),
1.02 (s. 3. 18 CH3), 0.77 (d, 3, 7aCHjy), 0.90(d, 3, 1 1BCH;).

NMR (63) 5 4.05 (m,1,H3), 2.67 (s,1,acetylene), ), 1.18 (d, 3, 16a-CHs), 1.02 (s, 3, 18 CHy),
0.77 (d. 3, 7aCH3), 0.93(d, 3, 11BCH;).

EXAMPLE 7
The compound in this example was prepared according to scheme VII (Next page):

84
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66

To a solution of 10 g of 11a-hydroxynordienedione (65) in 45 ml of DMF was added 10 g of _
imidazole, followed at 0°C by 8.6 ml of trimethylsilyl chloride. After stirring for 1 hr the T
mixture was poured into ice water and the product was extracted with ethyl acetate. The

crude material was chromatographed and then triturated with heptane, to provide 7.8 gof 11- —

trimethylsilyloxy derivative 66, Mp 89-90°C, NMR & 4.08 (m, 1, 11aH), 5.80 (s,IH, H4)« = - -

6.25 (m, 2, H6,7)., 0.15 (s, 9, trimethylsilyl).
67

To a solution of 5.3 g of 66 and 500 mg of Cu(Oac),; in 20 ml of THF was added at —30°C
dropwise 9.8 ml of 1M methylmagnesium chloride in THF. The mixture was stirred for 1 h
and then poured into a solution of 6 ml of conc. sulphuric acid in 300 ml of water and stirred
overnight. The product was extracted with ethyl acetate, dried and concentrated, providing
4.8 g of solid material, pure enough for further reaction. NMR 5 5.85 (s, 1, H4), 3.92 (m, 1,
Hlla), 0.83 (d, 3, 7aCHs), 0.95 (s, 3, 18CHa); Ry 0.22 (hept / ethyl ac. 7/3) starting material
R¢ 0.65.

68

To a solution of 4.8 g of 67 and 6.6 g of NMO in 100 ml of acetone was added 130 mg of
tetrapropylammonium perruthenate. After stirring for 2 h 2 g of silica gel, followed by 100 mi
were added. The mixture was stirred for an additional % h and filtered over Celite. The filtrate
was concentrated and the residue treated with diisopropyl ether, to provide 4 g of essentially
pure trione 68. NMR 5 5.89 (s,1,H4), 0.89 (s,3, 18CH3), 0.92 (d, 3, 7aCH;) ; R 0.46 (hept. /
ethyl ac. 7/3) starting material R¢ 0.24.

69

A mixture of 3.5 g of steroid 67, 1.3 ml of ethanedithiol, 300 mg of p-toluenesulfonic acid
and 35 mi of ethanol was refluxed for 1 h. The reaction was cooled to room temperature and
80 ml of cold 2 N NaOH was added. After stirring for 1 h the product was filtered and
washed with cold water. After drying in vacuo at 50°C 4.6 g of 69 were obtained ; NMR 3
5.66 (s, 1, H4), 3.22 and 3.38 (m, 4, thioketal) 0.85 (s, 3, 18CH;). 0.88 (d. 3, 7aCHj3).; Rr
0.88 (toluene/ ac 7/3) starting mat. R, 0.59.

70

To a solution 0of 4.0 g of 69 in a mixture of 100 m of methanol and 50 ml of methylene
chloride was added at —20°C 450 mg of NaBH, in small portions. After stirring for an



10

15

20

25

30

= e

25

additional 1 h the re.t"luc_tion was complete and the reaction was treated with 5 ml of acetone
and then concentrated to a small volume and diluted with 100 ml of water and extracted with
methylene chloride. After drying and concentration 3.9 g of essentially pure 70 was obtained; «
NMR 5 3.90 (m, 1, 17aH), 0.82 (4, 3, 7aCH;), 0.73 (s, 3, 18CH,); Rf 0.39 ( hept./ethyl ac.
1/1) starting material R, 0.65.

n 3T

A solution of 2.5 ml of trimethylsilyl chloride in 20 ml of ether was added dropwise to a
mixture 0of 4.7 g of 70 and 2.6 g of imidazole in 50 ml of DMF at 0°C. After stirring for 1 h
the reaction was diluted with ice water and the product extracted with ethyl acetate. After
drying and concentration of the organic phase the residue was triturated with 80%aq. ethanol
at an ice bath and filtered,and dried at 50°C in vacuo, to provide 5.2 g of 71; NMR 5 3.76 (t,
1, 17aH), 0.65 (s, 3, 18CH,), 0.80 (d, 3, 7aCHs,), 5.60 (s, 1, H4); Rr 0.86 (hept./ethyl ac. 1/1)
starting material Ry 0.37.

73

A suspension of 4.4 g of potassium tert-butoxide and 16.2 g of methyltriphenylphosphonium
bromide in 130 ml of toluene was heated at 100 °C for % hr under nitrogen atmosphere. The
yellow mixture was cooled to 50 °C and a solution 0f 4.6 g of steroid 71 in 20 ml of toluene
was added. The reaction was stirred for another 1 h at 100°C, cooled and poured into 500 ml
of ice water. The product was extracted with toluene and washed, dried and concentrated.
The residue was chromatographed over toluene/silica gel to remove most of the reagent
contamination. The crude 72 thus obtained ( 6.3 g) was dissolved in 20 ml of THF and a -
solution of 18 ml of 1M TBAF in THF was added. After stirring for %4 h the mixture was
diluted with water and extracted with ethyl acetate. The product thus obtained was purified by
chromatography, providing 4.7 g of 73, Mp 177-180 ; NMR 8 4.77 and 4.86 (AB, 2,
methylene H’s) 5.60 (s, 1, H4), 3.72 (m, 1, 17aH)0.70 (s, 3. 18CH;), 0.77 (d, 3, 7a-CHa)?R¢
0.10 ( hept./ethyl ac. 9/1) starting material R 0.73.

4

A solution of 2.45 g of periodic acid in a mixture of 12 ml of water and 12 ml of methanol
was added to a solution 0f 4.7 g of 73 in 40 ml of methylene chloride. The mixture was stirred
for 45 min. and then diluted with water. The product was extracted with methylene chloride.
The organic layer was washed several times with 5%aq.sodium thiosulphate solution and
water and then deied and concentrated. The residue was purified by column chromatography
over silica gel to provide 2.6 g of 74 ; NMR 5 0.73 (s, 3, 18CH3), 0.79 (d, 3, 7aCH3), 5.88
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(s, 1, H4), 4.83, 4.94 (AB, 2, methylene H’s), 3.78 (m, 1, 17aH); R,0.25 (hept./ ethyl ac.
6/4) starting mat, R 0.48.
75 i

A mixture of 2.6 g of 74, 7 ml of trimethylorthoformate, 480 mg of p-toluenesulphonic acid _
and 50 ml of methanol was stirred at room temperature while monitoring the reaction by tle. .~
After 2.5 h the reaction was poured onto sat. aq. NaHCO; and extracted with cthyl acetate. -
After drying and concentration in vacuo 3.1 g of a 1/1 mixture of AS,6 and A5(10) ketal was
obtained; Ry 0.46 (hept./ ethyl ac. 6/4) starting material R¢ 0.25 ; NMR( 1/1 mixture of ketals)

3 3.15, 3.22, 3.24 ( singulets, 6, signals of OCH,), 0.77, 0.87 (2x d, 3, 7aCH,), 0.65, 0.71 (2x

s, 3, 18CHy).

76

The crude product 75 was dissolved in 60 ml of acetone. To this were added 3.7 g of N-
methylmorpholine-N-oxide and 75 mg of tetrapropylammonium perruthenate. The mixture
was stirred for 2 h. then 1 g of silicagel and 60 ml of heptane were added. Upon stirring for 15
min. the reaction was filtered over Celite and the filtrate concentrated to dryness. The residue
was pased through a short silica column and provided 1.9 g of the ketone 76 as a mixture of
AS5(10) and AS,6 ketals; NMR typical signals at § 0.82, 0.93 (2xd, 3, 7aCHj3), 0.79, 0.85 (2xs,
3, 18CHa), 3.15, 3.22, 3.25 (s, 6, signals of OCH3;), 4.70,4.85 and 4.87 and 4.93 (2x AB, 2,
methylene H's); R 0.58 (hept./ ethyl ac. 6/4), starting material R; 0.45.

17

A solution of 500 mg of 76 in 10 ml of THF and 0.4 ml of DMPU was added dropwise at —
40°C to a solution of 1.6 ml of 1M Li-hexamethyldisilazide in 10 ml of THF. After stirring for
an additional 45 min, 120 ul of methyliodide was added. Stirring was continued for 1 h at —
20°C and then the reaction was poured into water and the product extracted with ethyl
acetate. The material obtained after washing, drying and concentration of the organic phase
was passed through a silica column, and provided 510 mg of 16a-methyl derivative 77, as a
mixture of double bond isomers; Ry 0.56 (hept./ ethyl ac. 7/3) starting material R; 0.48. NMR
8 1.15, 1.17 (2x d, 16aCH;).

78

Li-acetylide was generated by dropwise addition of 7.1 ml of 1.6M BuLi-hexane to 0.46 ml of
1,2-dibromoethene in 10 ml of THF at —60°C. After stirring for % h a solution of 500 mg of
steroid 77 in 10 m) of THF was added and the reaction mixture was stirred for %: h while
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allowing the tcmper;sture rise to room temperature during this period. Water was then added
and the product extracted with ethyl acetate. The material thus obtained was passed through a
short silica columm, and provided 540 mg of 78 as double bond isomer mixture.NMR 5 2.74 «
and 2.76 (2x s, 1, acetylene), 1.17, 1.19 (2xd, 3, 16aCH,), 0.78, 0.88 (2x d, 3, 7aCHa); Re
0.50 (hept./ cthyl ac. 7/3), starting material Ry 0.60.

79 eoel

To a solution 0f 440 mg of 78 in 20 ml of acetone was added 4 ml of 4N HCL After stirring
for 1 h the reaction was complete, and the mixture was poured into sat. aq. NaHCO; and
extracted with ethyl acetate. Upon washing, drying and concentration, 380 mg of essentially
pure 78 were obtained, directly used in the next step; NMR 3 5.88 (s, 1, H-4), 5.90 (AB, 2,
methylene), 2.76 (s, 1, acetylene), 1.18 (d, 3, 16aCH,), 0.88(s, 3, 18-CH,), 0.79 (d, 3,
7aCH;).

To a solution of 280 mg of 79 in a mixture of 30 ml of liq.NH; and and 10 ml of THF at —
40°C were added small pieces of Li foil until the blue color persisted for 15 min. Then the
small excess of Li was quickly quenched by addition of solid NH,Cl and ammonia was
allowed to evaporate. To the residual material was added 100 ml of water and the mixture
was extracted with ethyl acetate. The organic material isolated after washing, drying and
concentration contained almost pure 80; Ry 0.57 (hept. / ethyl ac. 6/4), NMR 5 4.78, 4.88
(AB, 2, methylene), 2.66 (s,1, acetylene), 1.19 (d, 3, 16aCHy3), 0.86 (s, 3, 18CH;), 0.90 (d, 3,
7TaCH,). -

81

To a solution of 160 mg of 80 in 10 ml of THF were added at 0°C small portions of LiAIH,
until the reduction was completed. Then 0.1 ml of sat. aq. Na,SO, was added followed by )
some solid Na,SO, The mixture was stirred for 15 min and then filtered over Celite. The
filtrate was concentrated and the residue purified by passing through a preparative HPLC
column, packed with reversed phase C-18 silica, using acetonitrile-water as eluent, to provide
55 mg of 81, Mp 198-199°C: Rr 0.33 (hept./ethyl ac. 6/4) starting material 0.57. NMR &
3.67 (m. 1, 3aH), 4.70, 4.82 (AB, 2, methylene) 2.65 (s, . acetylene), ), 1.18 d. 3, 16aCHj),
0.83 (s, 3. 18CHj), 0.89 (d. 3, 7aCH;,).
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EXAMPLE 8

Compounds are tested for their estrogen receptor activity in a binding assay and in a
transactivation assay.

Determination of competitive binding to cytoplasmic human estrogen receptor from rec.CHO

cells is used to estimate the relative affinity (potency ratio) of a test compound for estrogen -
receptors present in the cytosol of recombinant Chinese hamster ovary (CHO) cells, stably ~

transfected with the human estrogen receptor, as compared with estradiol (E;). Cytosol
prepared from recombinant CHO cells, stably transfected with the human estrogen receptor.
The cell line has been made within the Department of Biotechnology and Biochemistry (BBC)
(N.V. Organon) and is known under the name CHO-ER (2B1). Reference compounds are
ethinylestradiol and estriol. ;

The antiestrogenic activity of compounds is determined in an in vitro bioassay with
recombinant Chinese hamster ovary (CHO) cells stably co-transfected with the human
estrogen receptor a (hERa) or B receptor (hERB), the rat oxytocin promoter (RO) and the
luciferase reporter gene (LUC). The antiestrogenic activity (potency ratio) of a test compound
to inhibit the transactivation of the enzyme luciferase mediated via the estrogen receptor by
the estrogen Org 2317 (estradiol, 1, 3, 5 (10)-estratriene-3, 178-diol) is compared with the
standard Org 34790 (ICI 164.384; (7a,17B8)-N-butyl-3,17-dihydroxy-N-methylestra-
1,3,5(10)-triene-7-undecanamide).

Test medium: [ntact recombinant CHO cells stably co-transfected with the human estrogen
receptor, the rat oxytocin promoter and the luciferase reporter gene, The cell line has been
produced within the Department of Biotechnology and Biochemistry (BBC) (N.V. Organon)
and is known under the name CHO-ERRO 2B1-1ES.

The results are presented in the Table below.



The data are expre:v.'sed in percentage of the action of the reference compound in the assay

29

TABLE

Compound a-binding. | a-transactivation B-binding | B-transactivation -
11 57 58 1.1 0.8

15 35 27 0.3 0.3

21 8.6 7.7 0.2 0.1

31 37 9.6 0.1 0.2
32 2,6 24 <0.1 0.1
42 29 2 0.1 <0.04
43 11.9 1.3 0.1 <0.1
54 27,5 29.7 0.1 1.0
55 36 61.5 0.1 1.9
63 25 22 0.4 0.1
64 35 29 0.2 0.2
81 n.t.r. 27 n.t.r. 0.1

nt.r.: No test results available
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Claims: b
I. A non-aromatic estrogenic steroid satisfying the general formula I, L. ]
Formula 1
in which

R' is H, (C,-Cs)alkyl or (C2-Cs)acyl;

R? is H, a-(C,-Cy)alkyl, 0t-(C>-Cs)alkenyl or at-(Cy-Cy)alkynyl;

R’ is H or (C,-Cy)alkyl, (C2-Cy)alkenyl or (C;-Ci)alkynyl, each at location 15 or 16 of the
steroid skeleton; .

R* is H or (C;-Cs)alkyl, (C>-Cs)alkenyl or (C>-Cs)alkynyl, each optionally substituted with
halogen; preferred is ethynyl;

R’ is H, (C,-Cs)alkyl or (C2-Cs)acyl;

R® is (C)-Cs)alkyl, (C:-Cs)alkenyl, (C;-Cs)alkynyl or (C-Cs)alkylidene, each optionally
substituted with halogen or (C,-C;)alkyloxy;

dotted bonds represent optional double bonds.

2. A non-aromatic estrogenic steroid according to claim 1, characterised in that it satisfies

the general formula II,

R'O KCU

in which

R' is H, (Ci-Cs)alkyl, (C2-Cs)acyl;

R? is H, a-(C,-Cs)alkyl, a-(C,-Cy)alkenyl, at-(Cz-Cy)alkynyl;

R? is H or (C1-Ca)alkyl at location 16 of the steroid skeleton;

R} is ethynyl

R’ is H or (Ci-Cy)alkyl, (Ca-Cy)acyl;

R® is (C,-Cs)alkyl; (C3-Cs)alkenyl, (Co-Cs)alkynyl; each can be substituted with chlorine or
fluorine.

formula 1I
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3. A non-aromatic estrogenic steroid according to claim 2, characterised in that

R'is H; L. .
R?is H; ]

R’ is H, 16 a-methyl, or 16 a-ethyl;

R} is ethynyl; -,

R’ is H: . :.' ..

R° is propenyl, allyl or butenyl.

4. A pharmaceutical composition comprising a steroid compound according to any one of the
preceding claims, and pharmaceutically acceptable auxiliaries.

5. The use of a steroid compound according to any one of claims 1-4 for the manufacture of
a medicine in the treatment of estrogen-deficiency dependent disorders.
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Abstract:

Disclosed are novel, selective estrogens type having a steroid skeleton with a non-aromatic A< .
ring and a free or capped hydroxyl group at carbon atom No. 3. The estrogens satisfy

the general formula I, R'O
Formula 1

in which

R' is H, (C\-Cy)alkyl or (C2-C3)acyl;

R? is H, 0~(C,-Cy)alkyl, a(Cz-Cs)alkenyl or 0-(Cz-Cy)alkynyl;

R’ is H or (Ci~Cy)alkyl, (C;-Cy)alkenyl or (C2-Cs)alkynyl, each at location 15 or 16 of the
steroid skeleton;

R* is H or (Ci-Cy)alkyl, (C:-Cs)alkenyl or (C;-Cs)alkynyl, each optionally substituted with
halogen; preferred is ethynyl;

R’ is H, (Ci-Cs)alkyl or (C2-C)acyl;

R® is (C\-Cs)alkyl, (C;-Cs)alkenyl, (Cz-Cs)alkynyl or (C,-Cs)alkylidene, each optionally
substituted with halogen or (C,-C)alkyloxy;

dotted bonds represent optional double bonds.
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REPRESENTACION Y PODER REPRESENTATION AND (‘;:" “
POWER OF ATTORNEY 1:2%

I (wa), 'the undersigned /Yo (nosotros), abajo firmado ()
AKZO NOBEL N.V.

of/domiclllado () en _ VE1perweg 76, 6824

EM Arnhem, THE NETHERLANDS

par 4| presents nombremos & EMILIC FERRERO, tpa, 31929
CONZALO VERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ,
tpa. 29555 y GERMAN CAVELIER, tpa. 832, domiciliados en la
arrera 48 72-35, Bogotd, Colombla, an obedecimiento a lo
dispuesto en el 1° del Articulo 543 del Cédigo de
Comerclo, ¢l primero como principal ¥ los demds como
suplentes, en su orden, como mis (ruestros) representantes en
todos los msuntos de propledad industrinl con facultad para
recibir notificaclones ¥ nombrar apoderados judiciales o
extrajudiciales. El primer re tante suplente reemplazari al
principal en caso de ausencla o Impedimento temporal o
finitlvo de aquél. La misma regla se aplicani cuando el
undo representante suplente h‘:mdu reemplazar al primero,
deliml'nml al undo. E:':‘:I hm, el nmwmm
principal, o el primero, o segundo suplente, en su caso, o am
decllrl:in su intencién ‘do no l:' la representacién
mediante declaracién autenticada por Noterio “Publico en
Colombia, o por Netarlo u otro Funcionario Piblico, o Cénsul
de Colombla, en el exiranjero; y si se tratare de impedimento,
con el certificado respectivo. 51 alguno de los nombrados faltare
definjtivaments, el sigulente tomard su lugar. Cuando cesare Ia
ausencia o im nto del representante principal, o de su
grim~— o segundo suplentes, en su caso, podran ejercer In
representaciin, en su orden, uno u otros segiin el caso,
ssumidndola por el solo hecho de ¢ fa, cusando en ese
mamento el ejercicio de la representacién por el primero,
segunco o tercer suplente en su caso.

Ademés, conflero (conferimos) poder a los abogrdos arriba
nombrados, obtener Ila proteccidn de mi (nuestra)
propledad industrial y contra la competencia desleal, a cuyo
efecto autorizo (amos) a lce dichos apoderados para que me
(nos) representen ante cualesquiera entidades o personas,
ejerzan ¢ no jurisdiceién, especialmente ante las del orden
administrativo, contencicso-administrativo v judicial, asl come
los tribunales de arbitramento, en todo lo concerntiente a los
ﬁ(ienles asuntoa: a) Obtenclén de patentes de invenclén,

delos de utllidad, v disedos industriales; el registro de
us de fibrica, colactivas, defensivas, de servico, lemas
comarciales, nombres comerciales, ensefias, variedades
vegetales y denominaclones de origen; su renovacién, traspaso,
cambio de nombre o domicilio, cancelacién voluntaria; y el
registro de licencias de uso de esos darechos; b) Las acciones de
competencia desleal, proteccidn del consumidor, oposiciones u
observaciones, cancelacién administrativa y judicial, nulidad,
medidas cautelares, concesion de licencias, [a tutela, la
proteccion de secretos industrisles, v en general los juicios
civiles, pennles, administrativos o contencioso-administrativos
relacionados con estos derechos; acciones y procesos que
promovamos o se nos promuevan. Y e en todos
asuntos arriba determinados, puedan sustituir este mandato,
transigir, conciliar, admitir los hechos del proceso, desistir,
caﬁm_:c r, reciblr, renunciar, y ratificar los actos de agentes
oficiosos. .

in due compliance with the terms of parzgraph 1st. of article 543
of the Commwreial Code, do hereby appoint EMILIO FERRERO,
Bpl. 31929: GONZALO FERDOMC, tpe. 831; LUZ CLEMENCIA
E PAEZ, 23555 and CAVELIER, tpa 832,
domiciled at Carrera 4* N 72-35, Colombia, the first as
cipel and the others as alternaies, in the order of their
appulntment, as our representatives for all industrial property
matters with faculty to receive notifications and to appoint
attorneys in and cut of Court. The first alternata shall replace
the principal in case of his absance or of temporal or definitive
lmpediment. The same rule will ngplg when the second
alternate representative s io replace the first one, or when the
third is to replace the first or second aiternates in their turn, or
both of them, second. In such cases, the principal
representative, or the first or second aiternates In their tum, or
both of them, shall state their intentlon not to act as
representatives through a declaration given before a Notary
Public in Colombia, or a Notary or another Public Official
or a Colomblan Consul abroad; and [n case of impediment, the
appropriate certificate shall suffice. If any of the appointees
were to be definitely absent, the following alternate shall take
his piace. When the absence or lmpediment of the principal
mepresentative, or of the first or second alternate in thelr turmn
ceases, the representation can be taken again in their sequence,
by the princpal, the first or second alternate depending on case,
and the mere fact or its exercise will suffice. The exercise af the
representation by the first, second or third alternates in their
turn shall end at such tima.

In addition, we grant a Power of Attornev in favor of the
above-named attorneys-at-law so that they may obtaln the
protection of my (our) [ndustrial erty _against the
unfair competition, for which purpose I Ewe! authotize the said
attorneys to represent me (us) before any authorities or persons,
with or without jurisdiction, apecially those administrative,
administrative contentious and judicial, as well as before
Arbitration Court, in all matters concerning the followi.nf: a)
Obtainment of patents, utllity models and Indusitial deslgns;
the ragistration of trademarks, collective, defersive and service
marks, slo , commercial names, trade emblems, vegetal
varieties and denominations of origin; its renewal, assignment,
clmng: of name or domicile, voluntary cancellation; and the
registration of licenses of use of the ubove rights; b) Actions of
unfair competition, protection to the consumer, oppositions or
observations, administmative or Court cancellation, nullity,
infringement, granting of licenses, the action dor writ
mendamus, the p lon of trade secrets, and in general the
civil, penal, and administrative suits relating to those rights;
actions and suits institued by me (us} or against me (us). And
that in a!l the above matters they may substitute this Power of
Attorney, compromise, concillate, acimit th_e_ facts of the case,

desist, cancel, receive, resig d, *-"-WE by

o D 3
representatives without a pqrmno; o
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El Seflor Cémsul de Colombia debe expedir un urhﬁendo The Colombia Cornsul must issue a cons «qf2, or (L
consular sobre (1) la existencla legal dehzg‘rﬂh the legal existence of the company . . i Eilats the
el puder, (2) que ésta ejerce su objeto quo Power-of-Attomey, (2) that It Is s .. fclue of lis
PerSOnas que n el podar estin lutorludu darlo. A company purposes, and (3) that the persons who execute the
este sfecto les sulicltamos que muestren al Seflor Cému.l Powur of Attorney is autorized to do so. To this effect, pieese
pruebas que acreditan esvs hechoa (1), 2) y (3). sm ,tf\c Corsul the evidence to pruve the above facts (1), )
&

Seen for legalization of the signatures
of Mr. F.G.M. Hermans and Mr. E.H. Reerink
by me, Mr. Martinus Petrus Maria Philips,
notary public at Oss, the Netherlands,
on-this 26th day of August 1998.
Troductora e lnterprera Oficial

i
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NOTA PARA EL SENOR CONSUL DE COLOMBIA: Segtin los articulos 65 del C. de P.C. y 480 del C. de Co.,
si el poderdante es una sociedad, el Sefior Cénsul debe certificar que fuvo a la vista las pruebas de su
existencia, que ejerce su objeto social ¥ que quien confiere el puder es su representante.
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El suscrito Consul de Colombia en La Haya, Holanda,
vistos los documentos presentados por los interesados,

CERTIFICA:

Que el Sefior Martinus Petrus Maria PHILIPS, quien como Notario Piblico de
Oss , Paises Bajos, autenticé las firmas de los signatarios del poder precedente, ejercia en la
fecha las funciones indicadas, y su firma corresponde a la registrada en este Consulado.

Que la Compailia AKZO NOBEL N.V. es una Sociedad constituide de acuerdo con las leyes
de los Paises Bajos, cumple su objeto conforme a las mismas y se halla registrada en la Camara
de Comercio y Fabricas de Centraal Gelderland, Amhem, bajo el mimero 09607809;

Que los Sefiores Franciscus Guilielmus Maria HERMANS y Engbert Harmen
REERINK. signatarios del presente documento, quienes en su caracter de Apoderados

de la Empresa AKZO NOBEL N.V., conjuntamente tienen facultad para ello, y cuyas
firmas fueron autenticadas ante el Notario Publico de Oss, Sefior Martinus Petrus Maria
PHILTPS, son los representantes legales de la citada Empresa en este Pais.

El Consul de Colombia en La Haya, Paises Bajos, no asume responsabilidad -
alguna por el contenido del documento.

Esta certificacion se expide en La Haya, Paises Bajos, a los seis (06)
dias del mes de Noviembre de mil novecientos noventa y ocho (1998).

Impuesto de Timbre  US$ 6.00.
Derechos Consulares US$. 100.00
Costo Total Pagado  USS. 106.00

Certificacién No. 206 w ‘cl y

)
. VieA MARTELO
Mlﬁl::lof:l interpreta  Oficial
Inglds - Espaiol - Inglés
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TRADUCCION OFICIAL No. 18.11/98 preparada por Maria Elvira
Martelo, Traductora ©Oficial debidamente aprobada por el
Ministerio de Justicia de Colombia por Resolucién 2879 de 1995 y

reconocida por el Ministerio de Relaciones Exteriores.

(A continuacién se traducen los sellos y legalizaciones de un
documento escrito en inglés y espaflol, por el cual AKZO NOBEL
N.V. otorga poder a EMILIO FERRERO, GONZALO PERDOMO, LUZ
CLEMENCIA DE PAEZ Y GERMAN CAVELIER). Dado y firmado el 6 de
agosto de 1998. (Firma ilegible) F.G.M. Hermans, Director de
Patentes Farmacéuticas. (Firma ilegible) E.H. Reerink,
Subdirector de Asuntos Juridicos. (Sello Corporativo) AKZO NOBEL
N.V.

(Al dorso) Visto por mi, Sr. Martinus Petrus Maria Philips,
notario pliblico en Oss, Paises Bajos, hoy 26 de agosto de 1998,
para legalizacidén de las firmas de F.G.M. Hefﬁans y E.H. Reerink.
(Firma ilegible).

(Legalizacién) CAMARA DE INDUSTRIA Y COMERCIO PARA OOST-BRABANT
(PAfSES BAJOS). Visto exclusivamente para la legalizacién de
la(s) firma(s) que antecede(n). Agosto 27 de 1998. (Firma
ilegible) J. Schellenkens.

(Sello en holandés) .

(En espafiol) Certificacién de las firmas que

existencia legal de AKZO NOBEL N.V. expedida pgr1e

‘ ‘ln.l' .

" El Bl."'-'in'tﬂl‘liﬂn I i

Colombia en La Haya el dia 6 de noviembre de }5b§;:£ga;;g;.Namu



206. Firmado JOSE IGNACIO VILLEGAS CORTES, Cénsul de Colombia, La
Haya. Pagado impuesto de timbre.

(Al dorso) Legalizacién de la firma que antecede expedida por el
MINISTERIO DE RELACIONES EXTERIORES bajo el No. 300803 del 19 de

NOVIEMBRE de 1958, firmado por el Jefe de Legalizaciones

Es traduccidén fiel y completa de la cual se deja copia en esta

oficina para su confrontacién.
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