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- COMPLETE SPECIFICATION

17-(Unsaturated Hydroca,rbon-Substltuted) 11,138-
Dlalkylgon-4-Ene—3 178-Diols and Esters thereof

We, G. D. SEarLE & Co., a Corporation
organised and existing under ‘the laws of the
State of Delaware, United States of America
of Post Office Box 5110, Chicago, Ilinois
60680, United States of Amm, ‘do hereby
declare the invention, for which we & y that a

e method

cularly descnbed in and by the following

-statement: —

The present invention relates to compounds
of the general formula '

ey

ind, I or dl form or in a mixture of these

forms, wherein R and R’ are alkyl radicals; X
is an unsaturated aliphatic hydrocarbon radi-
cal; Y and Z are hydrogen atoms or alkanoyl
rachcals, the wayy line indicates the alternative
o or 8 stereochemical configuration; and each
of the alkyl, unsaturated aliphatic hydrocarbon
and alkanoyl radicals contain less than 8 carbon
atoms.

The alkyl radicals symbohsed by R and R’
are exemplified by methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl and the branched-chain

-radicals isomeric therewith,

Typical of the alkanoyl radicals signified by

‘the Y and Z terms are formyl, dcetyl, pro-
‘pionyl, butyryl, valeryl, ciproyl, heptanoyl and

the branched-chain isomers thereof,
The unsaturated aliphatic hydrocarbon radi-
cals defoted by X are typified by ethynyl,

methallyl.

The compounds of formula (I) can be con-
veniently prepared by contactmg a compound
of the general formula '

[Price 5s, 0:_1]

oy
X

R!

o
(H)
in d, lordlformormamxxtureofthes‘e
forms, (X, Y, R and R’ are here and throu
out - the ‘text defined as hm’embefore
with a reducing agent capable of converting a
carbonyl function to a carbinol function' with-
out affecting unsaturated linkages. = Suitable
reducing agents includé metallic hydrides such
as lithium aluminium hydride, sodium boro-
hydride; potassium. borohydride, lithium tri -
(tertidry - butoxy) aluminium hydride and di-

* isobutyl aluminium hydride. - This reaction can

be carried out at room temperature, preferably
in the presence of a suitable inert orgamc sol-
vent such as tetrahydrofuran.

The' starting materials of formula (II) are
described and claimed in our co-pending appli-
cation No, 54774/66 (Serial No. 1,169,938).

"When Y of formula (II) is hydrogen, the
product of the reduction reaction described

above is the 3,17-dio! of formula (I). Esterifi- -

cation of that substance by reaction with an
alkanoic acid anhydride or halide at room tem-
perature, preferably in the presence of a suit-
able acid acceptor, for example pyridine, pro-
vides the corresponding 3-monoalkanoate of
formula (I), wherein Z is’ an alkanoyl radical
and Y is a hydrogen atom. - By esterification of
that 3,17-diol at elevated temperature, there
are produced the 3,17-bisalkanoates of formula
(X), wherein both Y and Z mpresent an

-alkanoyl radical.
vinyl, propynyl, allyl, butynyl, propargyl and -

On the other hand, when Y of formula (IT)
represents = an alkanoyl radical, reduction
according to the method descnbed above pro-
vides the 17-monoalkanoates of formul#® (I).
Estenﬁcauon thereof, at room tempm'ature,
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‘macological properties.

provtdes the 3 ,17-bisalkanoates, i.¢., the com-

pounds of formula (I) wherem Y and Z repre-
sent alkanoyl radicals.
The compounds of formula (I) wherein X

represents an alkenyl radical can be alterna-
tively prepared by contacting the correspond- -

ing compound of formuta (I), wherein X repre-

sents an alkynyl radical, ‘with hydrogen in the

presence of a hydrogenation catalyst such as
palladium-on-carbon until one ‘molecular equi-
valent of hydrogen has been consumed.
"When the compounds of the present. inven-
tion are prepared from starting materials hav-
ing a 13B-alkyl group containing more than
one carbon atom, these starting materials are
obtained by ‘a total synthetic method not in-
volving a resolution ‘stage ‘and- are thus dl
mixtures. Compounds according to the inven-
tion derived therefrom wherein the 138-alkyl
group contains more than one carbon atom are
thus also obtained ‘as 4! mixtures. Resolutions
of these dI compounds. to provide the indivi-
dual 4 and ! enantiomorphs is conveniently
effected by esterification of tlie hydroxy group
with a dibasic anhydride ‘such as succinic or
phthalic anhydride to afford the corresponding
acid ‘ester, which is resolved by means of an

‘opically active amine such -as brucine, mor-
phme, quinine, quinidine or strychnine.

The compounds of the: present invention are
useful in consequence with their valuable phar-
In particuldr, they are
hormonal agents-as is evidenced by their potent

‘progestational and deciduogenic activity.

In the following examples, which are in-
tended to illustrate and not limit the present

-invention,  femperafures are given in ‘dégrees

centigrade (°C.) and" quantities of materials are
expressed in parts by weights, unless other-
wise noted. The relationship between parts by
weight and parts by volume is the same as

_that extstmg between grams and milliliters.

"ExAMPLE 1. '

To a solution of one part of 17« - ethynyl -
178 - hydroxy - 118 - methylestr - 4 - en.~ 3 -
one in 27 parts of tetrahydrofuran was added 4
parts of lithium tri-(tertiary-butoxy) aluminium
hydride, and the resulting reaction mixture was
stirred at room temperature for about 2 hours.
The mixture was then poured with stirring into
an aqueous mixture -containing 40 parts of
water, 20 parts of ice and 10.5 parts of acetic
acid. . Extraction” with ‘chloroform yielded an
organic solution, which was washed successively
with aqueous sodium chloride ‘and aqueous

sodium bicarbonate, theén dried over anhydrous’

magnesium sulphate and distilled .to dryness
ufider reduced pressire. The resulting crude

‘product. was purified by recrystallisation from

ether-hexarie to yield 17« - ‘ethynyl - 118 -
methylestr - 4 - ene.- 38,178 - diol, melting at
175-—180°. ‘This compound ‘exhibits infrared
absbrption maxima, in a potassium bromide
disc, at 2.82, 2.90, 3.06, 7.21, 9.34, 9.67, and

9.98 ‘microns and nuclear magnetic resonance
peaks at about 58, 67, 154, 250 and 325 cycles
per ‘second,

Substitution of a molecular: eqmvalent quan\_’; _

tity of each of the below listed reactants in

£

place of the steroidal starting material 70

employed in the above reduction -reaction
yields,: according to the procedure there
detailed, the following products. -

Use of dl - 17 - ethynyl . 13 8- ethyl -
178 - hydroxy - 118 - methylgon - 4 -en - 3 -

" one affords dl - 17« - ethynyl - 138 - ethyl -

118 - methylgon 4 - ene - 38,178 - diol,
which is characterised by infrared maxima, in

‘potassium  brornide, at 2.82, 2.92 and 3.06

microns,

“Reduction of 118 - ethyl - 17« - ethynyl -
178 - hydroxyestr - 4 - en - 3 - one by the
procedure described above results in 118 -

'gth{l < 17e - ethynylestr 4 _ ene - 38,178 -
‘dio.
‘niagima, in’ potassium broxmde, at 283 293

which ‘is characterised by infrared
and :3.05 ‘microns,

“Reduction of 118 - ethyl - 17« - ethynyl -
178 - hydrozyestr - 4 _‘en - 3 - one by the

procedure - described above results in 118 -
-ethyl = 17& -
‘diol,

ethynylestt - 4 _¢ene - 38,178 -
which s characterised - by infrared
maxima, in potassium hrormde, at 2.83, 2.93

‘and 305 ‘microns.

Similarly, employing 178 - hydroxy - 118 -
methyl - 17« - vinylestr - 4 - en - 3 - one there
is obtained 118 - methyl - 17« - vinylestr - 4 ~
ene - 36,178 - diol, which is characterised by
infrared maxima, in chloroform solution, at 2.9
and 6.0 microns,

Use of 178 - hydroxy - 118 - methyl - 17« -
propynylestr - 4 - en - 3 - one yields 118 -
methyl - 17a - propynylestr - 4 - ene -
38, 17B
maxima, in chloroform solution, at 2.73, 6.00
and 6.18 microns,

Similarly, the reductzon -of 178 - hydrozy -
118 - methyl - 17« - propenylestr - 4 -en -3 -
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-~ diol characterised by infrared

105

one -according to the procedure described

above, affords 118 - methyl - 17« - ptopenyl-
estr - 4 - ‘ene - 38,178 - diol, which is char-
acterised by infrared maxima, in chloroform
solittion, at 2.72 and 6.0 microns.

‘In a similar manner, use of 178 - hydroxy -
1le - methyl - 17« - vinylestr - 4 - en - 3 -
one in the process described above yields 11« -
methyl . 17« - vinylestr . 4 - ene - 358,178 -
dio}, - which is characterised by infrared

‘maxxma, in ‘chloroform solution, at 2.9 and

6.0 microns.
‘Reduction of 17« - ethynyl - 178 - hydroxy -
1le - methylestr - 4 -en - 3 - one in “accord

‘with the above procedire results in 17« -

ethynyl - 11« - methylestr - 4 - ene - 38,178 -

-diol, whxch is characterised by infrared
‘maxima, in chloroform solution at 2.82, 2,92

and 3.05 microns.
Use of 178 - acetoxy - 170 - ethynyl - 11«-
methylestr - 4 - en - 3 - one yields, upon
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reduction as detailed above, 17a - ethynyl -
1le - methylestr - 4 - ene - 38,178 - diol
17-acetate, which is characterised by infrared

"~naxima, in chloroform solution, at 2.72, 3.05

and 5.73 microns,
ExAMPLE 2

A mixture containing one part of 17a -
ethynyl - 118 . methylestr - 4 - ene - 38,178 -
diol, 5 parts of acetic anhydride and 10 parts
of pyridine was heated on the steam bath for
about 18 hours, then cooled and concentrated
to dryness under reduced pressure. The result-
ing solid residue was extracted with ether, and
the ether solution washed several times. with
saturated aqueous sodium chloride, then dried
over anhydrous magnesium sulphate and con-
centrated to dryness under reduced pressure.
Purification by recrystallisation from methanol
yielded pure 17« - ethynyl - 118 - methylestr -
4 - ene - 38,178 - diol, 3.17-diacetate, meltirig
at 148°, :

Substitution of a molecular equivalent quan-
tity of each of the below listed reactants in
place of the reactants used in the above ex-
ample yields, according to the esterification
procedure described above, the following pro-
ducts.

Use of propionic anhydride and 17« -
ethynyl - 118 - methylestr - 4 . ene - 33,178 -
diol yields, upon esterification, 17« - ethynyl -
118 '~ methylestr - 4 - ene - 38,178 - 'diol

3,17-dipropionate, which is characterised by in-

frared maxima in chloroform solution at 3.03
and 5.80 (broad) microns. )

Use of dl - 17a - ethynyl - 138 - ethyl -
118 - methylgon - 4 - ene - 38,178 - diol and
acetic aphydride yields dl - 17 - ethynyl -
138 - ethyl - 118 - methylgon - 4 . ene -
353,178 - diol 3,17-diacetate, which is char-
acterised by infrared maxima, in chloroform
solution at 3.06, 5.73 and 5.78 microns. :

Esterification of 118 - ethyl - 17« - ethynyl-
estr - 4 - ene - 38,178 . diol by the above
procedure results in 118 - ethyl . 17¢ -
ethynylestr - 4 - ene - 38,178 - diol 3,17-
diacetate, which is characterised by infrared

maxima, in chloroform solution, at 3.05, 5.73 -

and 5.78 microns. :

The reaction of 118 - methyl - 17« - vinyl-
estr - 4 - ene - 38,178 - diol with acetic
anhydride according to the above procedure
results in 118 - methyl - 17« - vinylestr - 4 -
ene - 38,178 - diol 3,17-diacetate, which is
characterised by infrared maxima, in chloro-
form soluticn, at 5.78 and 6.0 microns.

Similarly, use of 11,8 - methyl - 17 -
propynylestr - 4 - ene - 38,178 - diol in the
foregoing procedure results in 118 .. methy] -
17a - propynylestr . 4 - ene - 38,178 - diol
3,17-diacetate, which is characterised by in-
frared maxima in chloroform solution at 5.78
(broad) microns.

Similarly esterification of 118 - methyl -
17« - propenylestr - 4 - ene - 33,178 - diol in
the above procedure results in 118 ~ methyl -

17 - seiylestr - 4 - ene - 38,178 - diol
3,17-diacetate, which is characterised by in-
frared maxima in chloroform solution at 5.73
and 5.78 microns,

Use of 17a - ethynyl - 1la - methylestr -
4 - ene - 38,178 - diol affords 17« - ethynyl -
1la - methylestr . 4 - ene - 38,178 - diol
3,17-diacetate, which is characterised by in-
frared maxima in chloroform solution at 3.03,
5.74 and 5.78 microns. o

Similarly, esterification of 1le - methyl -
17e: - vinylestr - 4 - ene - 38,178 - diol accord-
ing to the above procedure yields 1le -
methyl - 17« - vinylestr - 4 - ene - 35,178 -
diol 3,17-diacetate, which is characterised by

" infrared maxima in chloroform solution at 5.78

and 6.0 microns,
ExAMPIE 3

A mixture containing one part of 17« -
ethynyl - 118 - methylestr - 4 - ene - 38,178 -
diol 17-acetate, 5 parts of acetic anhydride and
10 parts of pyridine was maintained at room
temperature for about 4 hours and then con-
centrated to dryness under reduced pressure.
The resulting solid residue was extracted with
ether, and the ether solution washed several
times with saturated aqueous sodium chloride,
then dried over magnesium sulphate and con-
centrated to dryness under reduced pressure.
Purification by recrystallisation from methanol
yielded pure 17« - ethynyl - 11,8 - methylestr -
4 - ene - 38,178 - diol 3,17-diacetate, melting
at 148°,

ExAMPLE 4 :

A solution of 4 parts of 17« - ethynyl -
118 - methylestr - 4 - ene - 38,178 - diol in
200 parts of pyridine was shaken with 0.4 part
of 5% palladium-on-carbon catalyst at
atmospheric pressure and room temperature
until one miolecular equivalent of hydrogen
was absorbed. The catalyst was removed by
filtration, and the filtrate evaporated to dryness
at reduced pressure to yield 118 . methyl -
17a - vinylestr - 4 - ene - 33,178 - diol, which
is characterised by infrared maxima in chloro-
form solution at 2.9 and 6.0 microns.

WHAT WE CLAIM IS:—

1. A compotiiid of the general formula

ay

in d, I or dl form or in a mixture of these
forms,

wherein R and R’ are alkyl radicals; X is an
unsaturated aliphatic hydrocarbon radical; Y
and Z are hydrogen atoms or alkanoyl radicals;
the wavy line indicates the alternative « or 8
stereochemical configuration; and each of the
alkyl, unsaturated aliphatic hydrocarbon and
alkanoyl radicals contain less than 8 carbon
atoms,
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reduction as detailed above, 17« - ethynyl -
1le - methyléstr - 4 - ene - 38,178 - diol

_17-acetate, which is characterised by i ;
_snaxima, in chloroform solution, at 2.72, 3.05
and 5.73 microns.

ExAMPLE 2 '

A mixture containing one part of 17« -
ethynyl - 118 .. methylestr - 4 - ene - 38,176 -
'diol, 5 parts of -acetic anhydridé ‘and 10 parts
of pyridine was heated on the steam bath for
about 18 hours, then codled and- concentrated
to dryness under reduceéd pressure. The result-
irig solid residue was extracted With ether, and
the ether solution washed several times. with
saturated aqueous sodium chloride, then dried
over anhydrous magnesium sulphate and con-
‘centrated to dryness under reduced Pressure.
Purification by recrystallisation from methanol
yielded pure 172 - ethynyl - 118 - methylestr -
4 - ene - 38,178 - diol, 3.17-diacetate, melting
at 148°.

Substitution of a molecular equivalent quan-
tity of each of the below listed reactants in
place of the reactants used in the above ex-
ample yields, according to the esterification
procedure described above, the following pro-
ducts.

Use of -propionic anhydride .and 17« -
ethynyl - 118 - methylestr - 4 . ene - 38;178 -
diol yields, upon esterification, 17« - ethynyl -
118 - methylestr - 4 - ene - 38,178 - ‘diol
3,17-dipropionate, which is characterised’by in-
frared maxima in chloroform solution at 3:03
and 5.80 (broad) microns, = -

Use of dl - 17a - ethynyl - 1383 - ethyl -
118 - methylgon - 4 - ¢ne - 38,178 - diéland
acetic anhydride yields dl - 17« - ethynyl -
138 - ethyl - 118 - methylgon - 4 - ene -
36,178 - diol 3,17-diacetate, which is char-
acterised by infrared maxima, in chloroform
solution at 3.06, 5.73 and 5.78 microns,

Esterification of 118 - ‘ethyl - 17« - ethynyl-
estr - 4 - ene - 38,178 - diol by the above
procedure results in 118 . ethyl - 17 -
cthynylestr - 4 - ene - 38,178 - diol 3,17-
diacetate, which is characterised by infrared
maxima, in chloroform solution, at 3.05, -5.73
-and 5.78 microns. . .

The reaction of 118 - methyl - 17« - vinyl-
estr - 4 - ene - 38,176 - diol with acetic
anhydride according to the above ;procedure
results in 118 - methyl - 17« - vinylestr - 4 -
ene - 38,178 - diol 3,17-diacetate, which is
‘Characterised by infrared maxima, in chloro-
form solution, at'5.78 and 6.0 ticrons.

Similarly, use of 1183 - methyl . 17« -
-propynylestr - 4 - ene - 38,178 . diol in the
foregoing procedure results in 118 = methyl -
17a - propynylestr _ 4 - ene - 38,178 - diol
3,17-diacetate, which is characterised by in-
frared maxima in chloroform solution at 5.78
(broad) microns,

Similarly esterification of 118 - methyl -
17« - propenylestr - 4 - ene ~ 353,178 - diol in
the above procedure results in 11,8 - methyl -

17a - propenylestr - 4 - éne - 38,178 - diol
3,17-diacetate, which is characterised by in-
frared maxima i chloroform solution at 5.73
and 5.78 microns, .

Use of 17« - cthynyl - 1la - methylestr -
4 - ene - 38,178 - diol affords 17« - ethynyl -
1le - methylestr - 4 - ene - 38,178 - diol
3,17-diacetate, which is characterised by in-~
frared maxima in chloroform solution at 3.03,
5.74 and 5.78 microns, _

. Sintilarly, esterification of 1le - methyl -
17 - vinylestr - 4 =ene - 33,178 - diol accord-
ing to the above procedure yields 1le -
methyl - 17« - vinylestr - 4 - ene - 38,178 -
‘diol 3,17-diacetate, which is characterised by
infrared-maxima in chloroform solution at 5.78
-and 6.0 microns, '

ExAMPLE 3

A mixture containirig one part of 17« -
ethynyl - 118 - methylestr - 4 - ene - 38,178 -
diol 17-acetate,.5 parts of acetic anhydride and
10 parts of pyridine was maintained at room
temperature for about 4 hours and then con-
centrated to dryness under reduced pressure.
The resulting solid residue was extracted with
ether, and the ether solution washed several
tinles with saturated aqueous sodium chloride,
then dried over magnesium sulphate and con=
centrated to dryness under reduced pressure.
‘Purification by recrystallisation from methanol
yielded pure 17 - ethynyl - 11,8 - methylestr -

-4 - ene - 33,178 - diol 3,17-diacetate, melting

at 148°,

: . ExAMPLE 4 :

A solution of 4 parts of 17« - ethynyl -
1153 . methylestr - 4 - ene - 38,178 - diol in
200 parts of pyridine was shaken with 0.4 part
of 5% palladium-on-carbon catalyst at
atmospheric pressure and room temperature
until one molecular equivalent of hydrogen
:was absorbed. The catalyst was removed by
filtration, and the filtrate evaporated to dryness
at reduced pressure to yield 118 - methyl -
172 - vinylestr - 4 - ene - 33,178 - diol, which
is characterised by infrared maxima in chloro-
form sohmtion at 2.9 and 6.0 microns.

WHAT WE CLAIM IS:—

1. A compotifid of the general formula

‘oY

in d,1 or dI form or in a mixture of these
forms, :

wherein R and R’ are alkyl radicals; X is an
unsaturated aliphatic hydrocarbon radical; Y
and Z are hydrogen atoms or alkanoyl radicals;
the wavy line indicates the alternative « or 8
stereochemical configuration; and each of the
alkyl, unsaturated aliphatic hydrocarbon and
alkanoyl radicals contain less than 8 carbon
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2. A compound of the genéral formula

md lordlformormammmreofﬂrese
forms,

wherein X denotes an unsaturated aliphatic
hydrocarbon radical; Y and Z are hydrogen
atoms or alkanoyl rad1cals R is an alkyl radi-
cal; the wavy line mdlcatcs the alternative. o
or |6' stereochemical configuration; and each of
the alkyl, unsaturated aliphatic hydrocarbon

atoms.
3. A compound of the general formula

'md lordlfonnormamxmreofthese
-forms,

wherein X is an unsaturated ahphatm hydro-
carbon radical; Y and Z are hydrogen atoms
or alkanoyl radlcals and the aliphatic unsatur-
ated hydrocarbon and alkanoyl radicals contam
less than 8 carbon atoms,

4. A compound of the general formula

‘in d, I or di form or in armxture of these

forms,
wherein X is an unsaturated ahphatlc hydro-
carbon radical containing less than 8 carbon
atoms.

5. A compound of the general formula

H
<~ ~{alkynyl)

in d, ! or dl form or in a mixture of these
forms,
wherein the alkynyl radical contains less than
8 carbon atoms,

6. A compound of the general formula

(alkanoyl )

mdlordlformorma:mxtureofthese

forms,

‘wherein the alkynyl and alkanoyl rad1cals

-oontam less than 8 carbon atoms. -
7 17 - Ethynyl 11|B methylestr 4 -
cne - ?’118,17,3 diol. '
Te

9. The : process for the - .preparation of
compounds-as claimed in claim 1 which com~

ormula

-md,lordlformormam:xtureofthese
-forms,

with a- reducmg agent capable of convertmg a
carbonyl function to a carbinol function with-

‘when desired; esterification thereof to provide
the corresponding 3-monoalkanoates and 3 17-

;blsalkanoates thereof.

10.” The process for the preparation of a

compound of the general formula . - -

S—~(alkynyl)

in d, I or di form or in a mixture of these

forms
wherem R, R’ and Y have the meanings defined

“in"claim 1 .and the wavy line indicates the

alternative « or 8 stereochemical configuration;

‘and the alkynyl radical contains less than 8

carbon atoms, which' comprises contacting the
correspondmg 3-keto compound with a reduc-

-ing agent capable of converting a carbonyl

functlon of a carbinol function w1thout affect-

-ing unsaturated lmkages

11. The process for the preparatron of a
compound of the general formula s

A

Ethynyl - 118 - methylestr 4-
-ene 3ﬁ,l7ﬂ diol 3,17-dfiacetate.
and alkanoyl rad1ca1s contam less than 8 carbon -

45

¥nses contacting a compound of the general )

50

-out affecting unsaturated linkages, followed by,

55
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O-(alkanoyl) 3|B,17ﬁ - diOI 3317‘diacetate Whlch oompnses
Ac-tatiyny) the esterification of 17« - ethynyl - 118 - 30
. R methylestr - 4 - ene - 38,178 - diol 17-acetate
P at or near room temperature, .
S 15. The process for the preparation of
Pt 17a - ethynyl - 118 - methylestr - 4 - ene -
(alkanoy!) 38,178 - diol 3,17-diacetate, which comprises 35
in d, 1 or dl form or in a mixture of these the esterification of 17« . ethynyl - 118 -
forms, n;ethyel;su- - 4 - ene - 38,178 - diol at an
herein 7 oo : elevated temperature. .

5 lvzvleaningstaeg‘li).eIc} i:nglatilxl: vlv,a:yndhne:clﬁa Y); ttlI:: 16. The process according to claim 14 or
alkyl, alkynyl and alkanoyl radicals contain 15 Wherein the esterification is conducted with 40
less than 8 carbon atoms, which comprises acetic anhydride, in the presence of py.ndmef
esterifying, at or near room temperature, the  17- The process for the plreparatlon °
corresponding 3-hydroxy compound. ; compounds of the general formula

10 12. The process for the preparation of a
compound of the general formula

. O-(alkancy!)
»n ==(alkyny!)
( A in d, 1 or dl form or in a mixture of these 45
alkanoyl) forms,
in d, ! or dl form or in a mixture of these wherein R, R’, Y, Z and the wavy line have
forms, : the meanings defined in claim 1, which com-

15 wherein R, R’ and the wavy line have the prises the reduction of the corresponding 17¢-
meanings defined in claim 1, and each of the alkynyl compound with hydrogen in the pre- 50
alkyl, alkynyl and alkanoyl radicals contain sence of a hydrogenation catalyst until at least
less than 8 carbon atoms, which comprises one molecular equivalent of hydrogen has been
esterifying, at elevated temperature, the cor- absorbed.

20 responding 3,17 - dihydroxy compound. 18. A process as claimed in claim 9

13. The process for the preparation of substantially as described with reference to any 55
17« - ethynyl - 118 - methylestr - 4 - ene - of the Examples,
38,178 - diol which comprises the reduction of ELKINGTON AND FIFE,
17« - ethyny! - 178 - hydroxy - 118 - methyl- Chartered Patent Agents,

25 estr - 4 - en - 3 - one with lithium tri - High Holborn House,
(tertiarybutoxy) aluminium hydride, 52/54, High Holborn,

14. The process for the preparation of London, W.C.1,
17a - ethynyl - 118 - methylestr - 4 - ene - Agents for the Applicants.

Printed for Her Majesty’s Stationery Office by the Courier, Press, Leamington Spa, 1970.
Putlished by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtained.
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