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Claim

1. A 17-spirofuran-3'-ylidene steroid having the formula

R, /1

R is NRyRj3, lower acyl, OH, SH, O-lower alky! or

S(O),-lower alkyl wherein n is 0-2;

R, and R3 are independently selected from hydrogen and lower alkyl;

R4 is hydrogen or lower alkyl;

Ks is O, (H,H), (H,0OH), (H, O-lower acyl), or NOH;

Rg and Ry are both hydrogen, or one is hydrogen and the other lower alkyl; and
the twitched line represents an o or  bond.
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(10) 655858

(11) AU-B-30023/92 -2-

4. A method of treating a human for conditions in which the progesterone

receptor is involved, coraprising administering to said human an antiprogestin effective
amount of a steroid of any one of claims 1 to 3.

10. A pharmaceutical composition having antiprogestin activity, comprising a

compound of claim 8 together with a pharmaceutically acceptable carrier, diluent,
excipient or adjuvant.
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17-SPIROFURAN-3’~YLIDENE STEROIDS

The invention relates to novel 17-spirofuran-3’/~ylidene
steroids, to methods of preparation thereof, a pharma-
ceutical composition containing the same, and a use of
these steroids for the manufacture of a medicament
having antiprogestin activity.

Antiprogestins, i.e. compounds which show affinity for
the progesterone receptor, are known. One of the best
known compounds in this respect is RU 486, which is
disclosed in European patent 0,057,115.

It has now been found that steroids having a 17-spiro-
furan-3’-ylidene ring show surprisingly strong affinity
to the progesterone receptor, and, moreover, have at the
same time decreas d affinity to the glucocorticoid
receptor. Further, ti:e novel compounds have virtually no
affinity to the mineralocorticoid receptor. The present
steroids, therefore, show an improved selectivity and
are more suitable for therapeutic use.

T .Y 17-spirofuran-3’-ylidene steroids of the invention
' .7e a formula

wherein

R; is NRyR3, lower acyl, OH, SH, O-lower alkyl or S(O),-
lower alkyl wherein n is 0-2;

R, and R3 are independently selected from hydrogen and

lower alkyl;
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R, is hydrogen or lower alkyl;

Rg is O, (H,H), (H,OH), (H,O-lower acyl), or NOH;

Rg and R, are both hydrogen, or one is hydrogen and the
other lower alkyl; and

the twitched line represents an a or B bond.

Preferred steroids according to the invention have

formula I, wherein

R; is N(CH3),, acetyl, S-lower alkyl, or SO,-lower
alkyl;

Ry is hydrogen or methyl;

Rs is 0O;

Rg and R, are both hydrogen, or one is hydrogen and the

other methyl.

Most preferred is the 17-spirofuran-3’-ylidene steroid,
wherein R, is acetyl, R, is hydrogen, Rg is 0O, and Rg
and R, are both hydrogen.

The term lower alkyl means a branched or unbranched
alkyl group having 1-6 carbon atoms, such as methyl,
ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl,
hexyl and the 1like. Preferred alkyl groups have 1-4
carbon atoms, and most preferred is the methyl group.

The term lower acyl means an acyl group derived from an
aliphatic carboxylic acid having 2-6 carbon atoms.
Acetyl is the preferred acyl group.

When R4 is an alkyl group %- and E-isomers are possible.

Both isomeric forms are considered to belong to this
invention.

The 17-spirofuran-3’-ylidene steroids of this invention
can be prepared in various ways. A convenient method is

the cleavage of a protective group of a corresponding
steroid in which the 3-keto or 3-oxim is protected,
which steroid has the formula '

-;.s?

L e EE———— T T AU .. ema—— e b b 1, FI Mo 7.
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wherein
R, is NRyR3, lower acyl, OH, SH, O-lower alkyl, or
S(0)p-lower alkyl wherein n is 0-2;
10 R, and R; are independently selected from hydrogen and
lower alkyl;
R, is hydrogen or lower alkyl:
Rg’ is a protected O or protected NOH;
s oo, Rg and R, are both hydrogen, or one is hydrogen and the
15, other 1lower alkyl; the ‘lotted 1line represents two
veee conjugated bonds, and
:3:. the twitched line represents an o or 5 bond.
e Suitable protective groups are known in the art, for
20 instance, from T.W. Green: Protective Groups in Organic
I Synthesis (Wiley, NY, 1981), which is included by
‘:q:: reference. Particularly suitable are acetals for the
protection of keto groups, for example 1,2-ethylene
St Ketal. In this respect, also a dithioketal should be
259, mentioned, which easily can be converted into a keto
group by treatment with silver nitrate.
vgeved Another suitable method is the dehydration of a compound
having formula Ry
30 / s
0 .-"‘\CH\
R4
IIT
R- LR )
35 5 oH S
wherein Re¢

Rg’’ is protected O, (H,H), (H,protected OH), (H,O-lower
~acyl), or protected NOH, and R;-R4, Rg-Rp, and the
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twitched line have the previously given meanings. The
protective groups, if present, are simultaneously
cleaved or —cleaved after the dehydration step.
Dehydration is normally performed ‘under  acidic
conditions, but also catalytic dehydration (for example
using aluminum oxide), and indirect dehydration by
converting the 5-hydroxy group into a suitable leaving
group, which is removed together with an adjacent
hydrogen atom, are possible. An example of the latter
method is the conversion of the S5-hydroxy group into a
halogen 1like iodide, followed by dehydrohalogenation
under alkaline conditions.

Yet another method is a Wittig, Wittig-like, or Peterson
reaction using a compound having the formula

Ry

Iv

Rg"’

wherein Rg’’ is protected O, (H,H), (H,protected OH),
(H,O0-lower acyl), protected NOH, and R;-R3, Rg-R;, and
the twitched line have the previously given meanings,
and a Ry-CHp-Wittig, Ry-CHy-Wittig-like, or Ry-CH,-
Peterson reagent, wherein R, has the previously given
meaning. This reaction is followed by deprotection of an
optionally present protective group into the 17-spiro-
furan-3‘-ylidene steroid of this invention. Suitable
Wittig or Wittig-like reagents are triphenylphosphoranes
such as Ry-CH;-P(Hal)Ph;, and the like, and suitable
Peterson reagents are, for example, trimethylsilane
reagents like R,~CH(MgHal)Si(CH3);, wherein Hal denotes
a halogen like chlorine or bromine.

Alternatively, the 17-spirofuran-3’-ylidene steroids of
this invention can also be prepared by ring closure to

S B, A o o, T T AT .
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the 17-spircfuran-3’-ylidene ring. In this method a

compound having the formula

R
1
LZ/__\\
L X

wherein Rg’’’ is Rg or protectéé o, (H,H), (H,protected
OH), or protected NOH, and R;-R;, and the twitched line
have the previously given meanings, and one of L; and L,
is OH and the other is a leaving group, is converted
into a 17-spirofuran-3’-ylidene steroid, which after
deprotection of an optionally present protective group
affords the desired 17-spirofuran-3’-ylidene steroid.
Leaving groups are known in the art. Suitable 1leaving
groups are, for instance, hydroxy, halogen (particularly
chlorine and bromine), and sulfonates such as para-
toluene sulfonate and mesylate groups.

It is possible to convert the products obtained by one
of the previously mentioned procedures into another
product according to the invention. Using generally
known methods it is, for instance, possible to convert
steroids wherein R, and/or R, is hydrogen, for example,
by a Leuckart-Wallach reaction, to afford steroids
whesein R, and/or Ry is alkyl. Steroids having Ry is O
can easily be converted into steroids having Rg is NOH,
for example, by condensation with hydroxylamine, or to
steroids having Rg is (H,OH), for example, by sodium
borohydride reduction. Steroids having Rg is (H,OH) can
be acylated to steroids having Rg is (H,O-lower acyl).

The compounds of the invention may be administered
enterally or parenterally, and for humans preferably in
a daily dosage of 0,001-10 mg per kg body weight. Mixed
with pharmaceutically suitable auxiliaries, e.g. as
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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
compounds 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 ~-mpounds can also be applied as an
injection preparation in the form of a solution,
suspension, emulsion, or as a spray, e.dg. a nasal spray.
For making dosage units, e.g. tablets, the use of
conventional additives such as fillers, colorants, poly-
meric binders and the 1like is contemplated. In general
any pharmaceutically acceptable additive which does not
interfere with the function of the active compounds can
be used.

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

““ie invention is further illustrated by the following
examples.

EXAMPLE 1

(118,17a)=-17,23-epoxy-11-[ (4-dimethylamino)phenyl ]-
19,24-dinorchola-=4,9,20-trien-3-one

a. To a solution of 25.6 g of (17B)-3-methoxyspiro-
[estra-1,3,5(10)-triene-17,2’(3'H)-furan]-3’-one (see
D. Gange and Ph. Magnus, J. Am. Chem. Soc., 100
(1978), 7746-7747) in 200 ml of ethanol and 200 ml of
toluene were added 2.85 g of sodium borohydride, and
the mixture was stirred at room temperature for 16
hours. Acetic acid was added until pH 7, followed by
addition of water, and the mixture was extracted with

g R — e O
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b.

toluene. Removal of the solvent under reduced

pressure afforded the crude alcohol, which was

crystallized from methanol to yield 24 g of

(178,3’S)-4’,5’-dihydro-3-methoxyspiro[estra-

1,3,5(10)-triene-17,2’(3’H)-furan]-3’-0l, m.p, 130 °C

(i) A solution of 9 g of (178,3’S)-4’,5’-dihydro-3-
methoxyspiro[estra-1,3,5(10)-triene-17,2’(3’H)-
furan]-3/-o0l in 150 ml of tetrahydrofuran was added
to a solution of 4 g of lithium in 450 ml of liquid
ammonia at -33 °C. After stirring for 3 hours at
this temperature 60 ml of ethanol were added and
the ammonia was allowed to evaporate. The residue
was partitioned betw:2en water and ethyl acetate.
The organic layer was washed with brine, dried over
magnesium sulfate and concentrated under reduced
pressure, affording after trituration with diiso-
propyl ether 8.9 g of (178,3’S)-4’,5’-dihydro-3-
methoxyspiro[estra-2,5(10)-diene-17,2’(3’H)-furan]-
3’-0l.

(ii) 8.9 g of the above-mentioned diene were
dissolved in 65 ml of methanol and 65 ml of tetra-
hydrofuran. At 5 °C a solution of 4.6 g of oxalic
acid in 45 ml of water and 22 ml of methanol was
added. After stirring for 6 hours at ambient
temperature the mixture was poured into an ice-cold
1% sodium hydrogen carbonate solution and extracted
with ethyl acetate. The organic layer was washed
with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give 8.5 g
of the crude (178,3’S)-4’,5’-dihydro-3’-hydroxy-
spiro[estr-5(10)-ene-17,2’(3’H)-furan]-3-one.

(iii) 8.5 g of this ketone were dissolved in 90 ml of
pyridine. To this solution were added portionwise
10 g of phenyltrimethylammonium tribromide during
15 min at 0 °C. After stirring for 3 hours at room
terperature the mixture was poured into 800 ml of
ice-water and the product was extracted with ethyl
acetate. The organic layer was washed with 2M

Ly , i ), — -




hydrochloric acid, brine and dried over magnesium

sulfate. The residue was chromatographed after

evaporation of the solvent to yield 4.7 g of

(178,3’S)-4’,5’-dihydro-3’-hydroxyspiro[estra-4,9-
5 diene-17,2’(3’H)-furan]-3-one, m.p. 180 °C.

c. (1) A mixture of 4.1 g of (17B8,3’S)-4’,5’-dihydro-3’-
hydroxyspiro[estra-4,9-diene-17,2’(3’H)-furan]-3-
one, 30 ml of dichloromethane, 30 ml of ethylene
glycol, 10 ml of triethyl orthoforimate, and 200 mg

10 of para-toluenesulphonic acid was stirred for 2
hours at room temperature. The reaction was stopped
by the addition of water and sodium hydrogen
carbonate, the layers were separated and the

e e organic layer was washed with water. After drying

1%,: over magnesium sulfate and concentration under

reduced pressure 5.1 g of the crude (178,3’S)-

4’ ,5’-dihydro-3’-hydroxyspiro[estra-4,9-diene-

17,2’ (3’H)-furan]-3-one 3-cyclic 1,2-ethanediyl

acetal were obtained, which was used in the next

20 step without further purification.

< (ii) A mixture of 5.1 g of the above~mentioned

:;‘ compound, 200 ml of toluene, 36 ml of cyclohexanone

1 and 3.6 g of aluminum iso-propoxide was refluxed

A for 3 hours. After cooling to room temperature,

25 . ethyl acetate was added and the mixture was washed
repeatedly with a 75 % w/v solution of Seignette

oo ot salt. The organic layer was washed with water,

PO brine, and dried over magnesium sulfate.

| Evaporation of the solvent under reduced pressure

30 followed by chromatography afforded 4 g of (178)-
4’ ,5’-dihydrospiro[estra-5(10),9(11)~diene-

17,2’ (3’H)-furan]-3,3’-dione 3-cyclic 1,2-ethane-
diyl acetal, m.p. 146 °C.

d. To a suspension of 3.09 g of methyltriphenylphospho-

35 nium bromide in 25 ml of toluene were added 0.83 g cf

potassium tert-butoxide. The mixture was refluxed for
45 min, and then ccocied, after which a solution of
1.10 g of the acetal of c(ii) in 2 ml of toluene were

reoeeyn
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added and the mixture was refluxed for 1 hour. The

suspension was subsequently poured into ice-water,

the toluene layer separated, washed with brine, dried
over magnesium sulfate and concentrated under reduced
pressure. The residue was chromatographed to afford

0.95 g of (17a)-17,23-epoxy-19,24-dinorchola-

5(10),9(11),20-trien-3-one 3-cyclic 1,2-ethanediyl

acetal, m.p. 132 °C.

(i) To a solution of 3.7 g of 17a)-17,23-epoxy-19,24-
dinorchola-5(10),9(11),20-trien-3-one 3-cyclic 1,2-
ethanediyl acetal in 25 ml of dichloromethane were
added 5 g of sodium hydrogen carbonate. To this
mixture was added at -40 °C a solution of 2.5 ¢ of
meta—-chloroperbenzoic acid in 15 ml of dichloro-
methane. After stirring for 30 min at 0 °C, the
mixture was poured into ice-water and eitracted
with dichloromethane. The organic layer was washed
with a sodium hyd.ogen carbonate solution and with
water, dried over magnesium sulfate and concen-
trated under reduced pressure. The residue was
chromatographed to give 1.8 g of the intermediate
5a,10a-epoxide.

(ii) To a solution of [4-N,N-(dimethylamino)phenyl]-
magnesium bromide (prepared from 4.4 g of 4-bromo-
N,N-dimethylaniline and 0.6 g of magnesium) in 40
ml of tetrahydrofuran were added 0.5 g of copper(I)
chloride at room temperature. Subsequently, 1.8 g
of the 5a,l10a-epoxide of e(i) in 10 ml of
tetrahydrofuran were added and stirring was
continued for 30 min. The mixture was poured into
an ammonium chloride solution and extracted with
ethyl acetate. After washing with water, the
organic layer was dried cver magnesium sulfate and
concentrated under reduced pressure. The residue
was chromatographed to afford 1.4 g of the
intermediate (5a,118,17a)-17,23-epoxy-5-hydroxy-11-
[ (4-dimethylamino)phenyl]-19,24-dinorchola-9, 20—
dien-3-one 3-cyclic 1,2-ethanediyl acetal.

.y A . A e, O IR .
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(iii) 1.4 g of the acetal of e(ii) in 15 ml of 70%
acetic acid were heated for 2 hours at 50 °C. After
cooling to room temperature the mixture was
neutralized with sodium hydrogen carbonate and
extracted with ethyl acetate. After drying cver
magnesium sulfate, the solvent was evaporated and
the residue chromatographed to give 0.9 g of
(118,17a)-17,23-epoxy-11-{ (4-dimethylamino)phenyl]-
19, 24-dinorchola-4,9,20-trien-3-one, m.p. 168 °C,
[a]p2® = +125° (c = 1.135, dioxane).

EXAMPLE 2

In an analogous manner as described in Example 1 were
prepared:

(78,116,17a)-17,23-epoxy-7-methyl-11-[ {4-dimethylamino)-
phenyl]-19,24-dinorchola-4,9,20-triene-3-one, m.p. 100
°c, [alp2® = +368° (c = 1.02, dioxane).

(118,17a)-11-(4-acetylphenyl)-17,23-epoxy-19,24-di-
norchola-4,9,20-trien-3-one, m.p. 126 °C, [a]D20 = +82°
(c = 0.955, dioxane).

(118,17a)-11-(4-methoxyphenyl)-17,23-epoxy-19,24-
dinorchola-4,9,20-trien-3-one, m.p. 185 °C.

(68,118,17a)-17,23-epoxy-6-methyl-11-(4-dimethyl-
aminophenyl)-19,24-dinorchola-4,9,20-trien-3-one, m.p.
89 °C, [a]p?® = +128° (c = 1.03, dioxane).

(118,17a)-17,23-epoxy-11-(4-ethenylphenyl)-19,24-dinor-
chola-4,9,20-trien-3-one. m.p. 191 °C; [a]lp20 = +128° (c
= 0,94, dioxane).

S

o o
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(118,17a)-17 ,23-epoxy-11-(4-methylthiocphenyl)-19,%4-di-
norchola-4,9,20-trien-3-one. m.p. 186 °C; [e]p?0 = +121°
(c = 1.155, dioxane).

The E and Z-ethylidene derivatives were prepared
analogously to the preparation of (1183,17a)-11-[(4-
dimethylamino)phenyl]-17,23-epoxy-19,24-dinnrchola=
4,9,20-trien-3-one by using ethyl triphenylphosphonium
bromide. Separation by chromatography afforded:
(3’E,118,178)-11-[ (4-dimethylamino)phenyl]-3’-ethyl-
idene-4’,5'-dihydrospiro[estra-4,9-diene-17,2’(3’H)~-
furan]-3-one. m.p. 175 °C; [a]20 = +128° (c = 0.885,
dioxane).

(372,118,178)-11-[ (4-dimethylamino)phenyl ]-3’-ethyl-
idene-4’,5’-dihydrospiro[estra-4,9-diene-17,2’(3'H)-
furan]-3-one. m.p. 172 °C.

EXAMPLE 3

The intermediate of Example 1d can also be prepared by
treatment of (178)-4’,5’-dihydrospiro[estra-5(10),9(11)-
diene-17,2’(3’H)-furan]-3,3’~dione 3-cyclic 1,2-ethane-
diyl acetal with trimethylsilylmethylmagnesium chloride,
followed by acid treatment.

EXAMPLE 4

The intermediate of Example 1c(ii) can also be prepared !

by converting the known estra-5(10),9(11)-dien-3,17-

dione 3-cyclic 1,2-ethanediyl acetal (A. Belanger, D.

Philibert, and G. Teutsch, Steroids, 37 (1981), 361-383)

in a similar manner as described by D. Gange and Ph.

Magnus, J. Am. Chem. Soc., 100 (1978), 7747-7748:

(i) To 65 ml of n-butyllithium (1.6 M solution in _
hexane) in 48 ml of tetrahydrofuran were added 9.3 ml |

L v, pi———— o U S
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of l-methoxy-1,2-propadiene at -78 °C. After stirring
for 45 min at this temperature 10.6 g of estra-
5(10),9(11)-diene-3,17-dione 3-cyclic 1,2-ethanediyl
acetal were added. Subsequently, the mixture was
stirred at -40 °C for 30 min and poured into an ice-
cold ammonium chloride solution. Ethyl acetate was
added and the layers were separated. The organic
layer was washed with brine, dried over magnesium
sulfate and the solvent was removed under reduced
pressure.

(ii) The crude 1,2-propadiene was mixed with 230 ml of
tert-butanol, 3.75 g of potassium tert-butoxide and
0.3 g of dicyclohexano-18-crown-6. After refluxing
for 8 hours, the mixture was poured into water and
extracted with ethyl acetate. The organic layer was
dried over magnesium sulfate, evaporated, and the
residue was chromatographed to afford 9.1 g of the
methyl enol ether of (178)-4’,5’-dihydrospiro[astra-
5(10),9(41)-diene-17,2’(3’H)-furan]-3,3’~-dione 3~
cyclic 1,2-ethanediyl acetal.

(iii) This enol ether was dissolved in 70 ml of acetone
and a 1 M hydrochloric acid solution was added until
pH 2. The mixture was stirred for 3 h, subsequently
poured into a sodium hydrogen carbonate solution, and
extracted with ethyl acetate. After drying over
magnesium sulfate and removal of the solvent, the
residue was subjected to chromatography to yield 6.4
g of (178)-4’,5’~-dihydro-spiro{estra-5(10),9(11)~-
diene-17,2/(3’H)-furan]-3,3’-dione 3-cyclic 1,2-
ethanediyl acetal.

EXAMPLE 5

The intermediate of Example 1d can also be prepared in
one step by reaction of estra-5(10),9(11)-dien-3,17~
dione 3-cyclic 1,2-ethanediyl acetal with 4-chloro-2-
lithio-l-butene. Finally introduction of the 20-21

ey el ————n o e i P TR 7
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double bond into the cholane system could also be
effected by an elimination reaction of an (17a,20xi)-
17 ,23-epoxy-24-norcholane precursor possessing a

suitable leaving group in either the 20- or the 21-
5 position.

EXAMPLE 6
10 (i) 520 mg of (5a,118,17a)-17,23~epoxy-5-hydroxy-11-[ (4~
(methylthio)phenyl]-19,24~-dinorchola-9,20~dien-3-one
3-cyclic 1,2-ethanediyl acetal [prepared analeogously
to EXAMPLE le(ii)], 5 ml of acetone and 0.1 ml of 30%
ve ae hydrogen peroxide were refluxed for 2 h. After
ﬁém: cooling to room temperat-ire, water was added and the
2:;3 mixture was extracted with ethyl acetate. The organic
:::. layer was washed with a sodium thiosulfate solution
:r:f and with water, dried over magnesium sulfate and
CEE concentrated under reduced pressure.
20 (ii) The residue (515 mg) was dissolved in 5 ml of 70%
oo » acetic acid and heated for 3 h at 50 °C. After
E.k: cooling to room temperature water was a2dded and the
Teet 3 mixture was neutralized with sodium hydrogen carbon-
o v ate and extracted with ethyl acetate. After drying
jsnf over magnesium sulfate the solution was filtered over
et silicagel to give 250 mg of a mixture of diastereo-
8 meric sulfoxides of (118,17x)-17,23-epoxy-11-[4-
?:;. (methylsulfinyl)phenyl]-19,24-dinorchola-4,9,20-
E trien-3-one. m.p. 115 °C.
30

EXAMPLE 7

(1) To a solution of 520 mg of a diastereomeric mixture
35 of (5a,118,17a)-17,23-epoxy-5-hydroxy-11-[ (4-(methyl-
sulfinyl)phenyl ]-19,24~-dinorchola-9,20-dien-3-one 3-

cyclic 1,2-ethanediyl acetal [EXAMPLE 6(i)], in 5 ml

of methyl alcohol was added at 5 °C a solution of 615
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mg of oxone (KHSOg) in 6 ml of water. After stirring
for 3 h at this temperature the mixture was extracted
with dichloromethane. The organic layer was washed
with water, dried over magnesium sulfate and
concentrated under reduced pressure.

(ii) The residue (520 mg) was dissolved in 5 ml of 70%
acetic acid and heated for 3 h at 50 °C. After
cooling to room temperature the mixture was
neutralized with sodium hydrogen carbonate and
extracted with ethyl acetate. After drying over
magnesium sulfate the solvent was removed and the
residue was chromatographed to give 510 mg of
(118,17a)-17,23-epoxy-11-[4~-(methylsulfonyl)phenyl]-
19,24-dinorchola-4,9,20-trien-3-one. m.p. 142 °C.
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The claims defining the invention are as follows:-
1. A 17-spirofuran-3'-ylidene steroid having the formula

R, is NRyR3, lower acyl, OH, SH, O-lower alkyl or
S(0),-lower alkyl wherein n is 0-2;
R, and Rj are independently selected from hydrogen and lower alkyl;
10 R4 is hydrogen or lower alkyl;
Rs5 is O, (H,H), (H,OH), (H, O-lower acyl), or NOH;
Rg and R are both hydrogen, or one is hydrogen and the other lower alkyl; and
the twitched line represents an o or 3 bond.
2.  The 17-spirofuran-3'-ylidene steroid of claim 1, wherein
15 R; is N(CH3),, acetyl, S-lower alkyl, or SO,-lower aikyl;
R4 is hydrogen or methyl;
R5 is O;
Rg and R; are both hydrogen or one is hydrogen and the other methyl.
3. The 17-spirofuran-3'-ylidene steroid of clairn 2, wherein R; acetyl, Ry is
20 hydrogen, Rg is O, Rg and Ry are both hydrogen.
4. A method of treating a human for conditions in which the progesterone
receptor is involved, comprising administering to said human an antiprogestin effective
amount of a steroid of any one of claims 1 to 3.

[N:\LIBxx]00641:vgs

AR S TP P AN T 102 A KU A A2 A AR AT 5% 2 LS MI ANl




10

16

5. A pharmaceutical composition comprising the 17-spiro-
furan-3’-ylidene steroid of any one of claims 1-3 and
pharmaceutically acceptable auxiliaries.

6. A use of the the 17-spirofuran-3’-ylidene steroid of
any one of claims 1-3 for the manufacture of a
medicament having antiprogestin activity.

7. A process for the preparation of the 17-spirofuran-

3’-ylidene steroid of claim 1, characterized in that

a) a 3-keto or 3-oxim protective group in a compound
having the formula

II

wherein
R; is NRyRj3, lower acyl, OH, SH, O-lower alkyl, or
S(0)p-lower alkyl wherein n is 0-2;

R, and R5 are independently selected from hydrogen
and lower alkyl:

R,y is hydrogen or lower alkyl;

Rg’ is a protected O or protected NOH;

Rg and R, are both hydrogen, or one is hydrogen and
the other lower alkyl; the dotted line represents
two conjugated bonds, and

the twitched line represents an a or 8 bond, is
removed; or

e

g por i S, . 1y
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b) a compound having formula

Ry [\
Oa_ " cH

IIT

wherein
Rg’’ is protected 0, (H,H), (H,protected OH), (H,O-
lower acyl), or protected NOH, and R;-R4, Rg-Ry,
and the twitched line have the previously given
meanings, is dehydrated and simultaneously cleaved
or followed by cleavage of an optionally present
protective group; or
c) a compound having the formula

IV

wherein Rg’’ is protected 0, (H,H), (H,protected
OH), (H,O-lower acyl), protected NOH, and R;-Rj,
Rg-R;, and the twitched line have the previously
given meanings, is condensed with an R4-CH,-Wittig,
R4-CH2-Wittig-1ike, or Ry~CH,-Peterson reagent,
wherein R, has the previously given meaning,
followed by deprotection of an optionally present
protective group into the 17-spirofuran-3’-ylidene
steroid of claim 1; or

I ———

A
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d) acompound having the formuia

wherein Rg'" is Rs or protected 0, (H,H), (H, protected OH), or protected NOH,
and R1-R7 and the twitched line have the previously given meanings, and one of L1 and
L2 is OH and the other is a leaving group, is converted into a 17-spirofuran-3’-ylidene
steroid, which after deprotection of an optionally present protective group affords the 17-

10 spirofuran-3'-ylidene steroid of claim 1.

8. A 17,23-epoxy-11-phenyl-19,24-dinorchola-4,9,20-triene derivative
substantially as hereinbefore described with reference to any one of the Examples.

9. A process for the preparation of a 17,23-epoxy-11-phenyl-19,24-dinorchola-
4,9,20-triene derivative substantially as hereinbefore described with reference to any one

15 of the Examples.

10. A pharmaceutical composition having antiprogestin activity, comprising a
compound of claim 8 together with a pharmaceutically acceptable carrier, diluent,
excipient or adjuvant.

11. A method of treating a human for conditions in which the progesterone

20 receptor is involved, comprising administering to said human an antiprogestin effective
amount of a steroid of claim 8 or a composition of claim 10.

Dated 26 October, 1994
Akzo N.V.
Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FEGUSON

[N:\LIBxx]0NG41:vgs
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17=Spirofuran-3'~-ylidene Steroids

Abstract

The invention relates to an antiprogestin 17-spirofuran-
3’-ylidene steroid having the formula

Ry [\
0 g

M ~JCH

~\R4

wherein
Ry is NRyR3, lower acyl, OH, SH, O-lower alkyl or S(0)p-
lower alkyl wherein n is 0-2;

R, and Rj are independently selected from hydrogen and
lower alkyl;

R4 1s hydrogen or lower alkyl;
Rg is O, (H,H), (H,OH), (H,O-lower acyl), or NOH;

Rg _and R, are both hyurogen, or one is hydrogen and the
other lower alkyl; and

the twitched line represents an a or B bond.




