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. COMPLETE SPECIFICATION 

17-(Unsaturated Hydrocarbon-Substituted) 11,18P­
Dialkylgon-4-Ene-3,17.B-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, Illinois 

5 60680, United States of America, 'do hereby 
declare the invention, for which we pray that a 
. patent may be granted to us;. and the methOd 
by which it is to be performed, to be parti­
cularly described in and by the following 

10 statement:-
The present invention relates to compound's 

of the general formula 

. (I) 
·in d, I or dl form or in a mixture of these 

15 fonns, wherein Rand R' are alkyl :radicals; X 
is an unsaturated aliphatic hydrocarbon radli­
cal; Y and Z are hydrogen atoms or alkanoyl 
radicals; the wayY line indicates the alternative 
a or fJ stereochemical configuratit>n; and each 

20 of the alkyl, unsaturated aliphatic hydrocarbon 
and alkantiyl radicals contain less than 8 carbon 
atoms. · 

The alkyl radieals symbolised by R and R' 
are exemplified by methyl, ethyl, propyl, butyl, 

25 pentyl, hexyl, heptyl and the branched-chain 
radicals isomeric therewith. 

Typical of the alkanoyl radicals. signified! by 
the Y and Z terms are fonnyl, acetyl, pro­

·pionyl, butyryl, valeryl, cli.proyl, heptanoyl and 
30 the branched-chain isomers thereof. · · · 

The tinsaturated aliphatic.hydrocarbon radi­
cals denoted by X are typified by eth}rnyl, 
vinyl, propynyl, allyl, butynyl, propargyl and 
methaJlyl. . 

35 The compounds of formula· (I)· can be con-
veniently prepared by coritactin:g a C'Olllpound 
of the general formula 
[Pri(:~ Ss. Od.J 

. R~-X 
o~ 

. (II) 
in d, l or dl form or iri a mixture of thes-e 
forms, (X, Y, Rand R' are here and throtigb,.:. 40 
out ··the ·text defined! as hereinbefore) 
with a reducing agent capable of converting a 
carbonyl function to a carbinol function: with-
out affecting unsaturated· linkages. Suitable 
reducing agents include nietallk hydrides such 45 
as lithiuiti aluminium hydride, sodium boro­
hydride; potas'Sitim .. borohydride, lithium tri -
(tertiary.:. butoxy) aluminium hydride and di­
isobufyl aluniiniuin hydride. ·· This reaction can 
be ·carried out at· room temperature, preferably 50 
in the presence of ·a suitable inert 0rganic sol-
vent such as tetrahydrofuran. · 

The· starting materials· of formula· (II) arc 
described and claimed in our co-pending appli­
cation No. 54774/66 (Serial No. 1,169,938). 55 

· When Y of formula (II) is hydrogen, the 
product of the- reduction · reaction described 
above is the 3,17-dfol of formula (I). Esterifi- · 
cation of that substance bj reaction with an 
alkanoic acid anhydride 0r halide at room teni- 60 
peratui'e, preferably in the presence of a suit-
able acid a<:Ceptor, for example pyridline, pro­
vides the corresponding 3-monoalkanoate of 
formula (I), wherein Z is. an alkanoyI radical 
and Y is a hydrogen atom. · By'esterification of 65 
that 3,17-diol at elevated temperature~ there 
are produced the 3;17-bisalkanoates of formula 
(I), wherein both· Y ·and Z represent an 
· alkanoyl radical. · · · 

On the other hand, when Y of formula (II) 70 
represents · an alkanoyl 'radical, reduction 
according to the method described above pro­
vides the 17-monoalkanoates of rormulif (I). 
Esterification thereof, _at room temperature, 
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provides' the. 3,17-bisalkanoates, i.e., the. com­
pounds of formula (I) wherein Y and Z repre-
5ent aJkmoyl radicals •. · . . · . 

The compounds of formula (I) wherein .X 
5 .represen~ an alkenyl radical <;an be alterna­

tively prepared by contacting the cOITespond­
ing compound of formula (I), wherein X repre­
sents an alkynyl radical, ·with ·hydrogen in the· 
presence of a hydrogenation catalyst such as 

10 palladium-on-carbon until one molecalaT equi­
valent of hydrogen has been consumed. 

·When the compounds of the present: itiven­
tion are prepared from starting materials hav­
ing a 13p-alkyl group containing more than 

15 one carbon atom, these starting ·materials are 
obtained by a total syilthetic methOd not in­
volving a resolution 'stage and are thus dl 
mixtures. CompoUJ].ds ac.cording to the inven,. 
tion derived therefrom wherein the 13;8-alkyl 

20 group contains more than one carbon atom are 
thus also obtained ;as di mixtures. Resolutions 
of these dl coinpourids to provide the indivi­
dual d and l ~w;i#om0rp}Js is conveniently 
effected by esterification of tlie hydroxy group 

2-5 with a dibasic anhydride 'such as succinic or 
phthaJic anhydride to a:ff ord the corresponding 
add 'ester, which is resolved by means of an 
optically active amirie such as brucine, mor­
'Phine, quinine, quinidine ·or strychnine. 

30 · The compounds of the present invention are 
useful in con8equeilce with ·their valilable phar­
. macological · pr0perties. In· pari:icular, they are 
hormonal agents ·as is evidenced by .their potent 
·progestatfonal arid decidnogeiiic activity: 

35 In the following examples, . which are in-
tended to illustrate and riot limit the preserit 

. invention,. temperatures are . given in ·degrees 
centigrade (°C.) and quantities of materials ate 
expressed in parts by weights, unless other-

40 wise noted. The relationship between parts by 
weight and parts by vcilurile is the same as 

. that existing between grams and milliliters. 

.ExAMPi.E l 
. To a ·solution of one part of l7ia - ethynyl -

45 17\;B - hydroXy ;.. n;e ..: methylestr - 4 - en -· 3 -
one in 27 parts of tetrahYdrt>furan was·added 4 
parts.of lithium tri-(tertiary-butoxy) alumiriium 
hydride, and the resulting reaCtion m:ixture was 
stirred at room temperature for. about 2 hours. 

50 The mixtilre was then poured with stirring irito 
an aqueous mixttire ci>ntaining 40 parts of 
water, 20 parts of ice and"l0.5 parts of acetic 
acid .. Extraction- with chlorofurni yielded an 
organic solution, wh'ich was waslied su.Cce5sively 

55 with aqueous sodium ChlOride ·and aqueous 
sodium bicarbonate, then dried over arihydri>us . 
magnesium sulphate and distilled . to di:'yriess 
Wider reduced 'presstire. The resulting crude 
product was purified by recrystallisation from 

60 ether-heX:arie to yield l 7oa - ethynyl - -11~ -
metiiylestr - 4 - ene. - 3:S;t 7{! - diOI, melting at 
175.,;_180°. This oompound'~exhibits infrared 
absbrption maxima, in a potassium bromide 
dlsc, at 2.82, 2.90, 3.06, 7.21, 9.34, 9.67, and 

... ·' 
2 

9~98 :microns and nuclear magnetic resonance 65 
peaks at about 58, 67, 154, -250 and· 325 cycles 
per second. . -. .. _/ 
. Substituticin of ·a mol~:e~va}ent qua~~·-

t1ty of each of the below li~d . reactants 11;1 · · 
place of the steroidal starting matetial 70 
employed in the above reduction reaction 
yi~ds, . according to the . procedure there V 
detailed, the ·following products. · · 

Use of dl - 17a - ethynyl - 13 ~- ethyl -
l 7iP - hydroxy - up - methylgon - 4 - en - 3 - 75 
one aiforps dl - 17a - ethynyl - 13i.8 - ethyl -
11!8 - methylgon - 4 - ene - 3.ft,17.ft - diol, 
which is characterised by infrared· maXima, in 
potassi~ . bromide, at 2.82, 2.92 and 3.06 
microns. 80 

Reduction of 1118 - ethyl - i 7ia. - ethynyl -
17{1 -· hyctroxyestr - 4 - en - 3 - one by the 
p~cedure _ descr~d above results in 11{:1 -
·ethyl- 17.a .:. ethynylesti: - 4 - ene - 3P,17{3 -
· diol, • which is . characterised by infrar~d 85 
·m.a;i.Iria, in potassium brOlliide, at 2.83; 2;93 
artd 3.05 ·:microns. · 
· : R,eduction·of 11/:1 - ethyl - 17a - ethynyl -
17~ •- 'hydtQxye8tr - 4. - 'en - 3 - one by the 
·proeedure described above results 1n lliS :.. 90 
e$yl - 17a - ethyrtylestr ~ 4 - ·ene - 3ie,17,P -
diol, whidl is. chara-cterised by infrared ~· 
maxima, in potassium bromic:Je, at 2.83, 2.93 
a:nd · 3:-05 ·microns. 

Similarly, employing i 7i8 - hydro:x:y - 11/:1 - 95 
methyl - 17.a - vinyl~ - 4 - en - 3 - one there 
is obtained 11{3 - iriethyl - 17.a - vinylestr - 4 -
ene - 3,8,17.fJ - dioJ, which is characterised by 
infrared maxima, in chloroform solution, at 2.9 
and 6.0 microns. 100 

Use of 17{1 - hydro:x:y- 11.ft - methyl - 17a -
pr~ynylestr - 4 - en - 3 - one yields llP -
methyl - 17a - propynylestr - 4 - ene .-
~18, 17 fJ. - diol characterised by infrar¢ 
maxima, in chloroform solution, at 2.73, 6.00 105 
aiid 6.18 microns. · 

Similarly, the reduction ·of 17.8 - hydroxy -
11.:ll- methyl - 17a - propenylestr - 4;.. en - 3 -
on~ :a~~in~ to the procedure d'e8cri~d 
a:bove, ·affords l lfJ - methyl - l 7oa. - propenyl- 110 
est? - 4 - ene - 3p,11i13 - dicit, which is char­
acterised by infrared maxima, in chlorofortn 
soliition, at 2. 72 and 6.0 microns. 

In a similar manner, use of 17/J - hydroxy -
llia - methyl - 17a - vinylestr - 4 - en - 3 ;.. ns 
one in the process described above yiclds lla -
methyl ·- "17a - Vinylestr - 4 - erie - 3;8,17.p -
diol, Which is characterised by 'infrared 
'maiima, in ch1orofonn solutiOn, at 2:9 and 
6.0 microns. 120 
.. Reduction of 17a - eth:Ynyl - l7i8 - hydrozjr-
llia :. methyleSti- - 4 - en - 3 ... one in· accord 

'with the above procedure results in. 17a -
ethynyl - lla - methylestr - 4 - ene - "?J;B,l 7{3--

. diol, ·which is characterised by infrared '125 
·maxima:, in chloroform s0lution at 2~82, 2.92 
and 3.05 microns. · . · 

Use of 17i.B - acetoxy - 17a..; ethynyl -·Ui:t­
methylestr - 4 - en - 3 - one yields, upon 
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reduction as detailed above, 17a - ethynyl -
lla - methylestr - 4 - ene - 3{3,17/J - diol 

~. . 17-acetate, which is characterised by infrared 
··· • .naxima, in chloroform solution, at ·2.72, 3.05 

5 and 5.73 microns. 
EXAMPLE 2 

A mixture containing one part of l 7a -
ethynyl - up - methylestr - 4 - ene- 3{1,17{3 -
diol, S p_arts of acetic anhydride and 10 'parts 

10 of pyridllie 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 

15 saturated aqueous sodium chloride, then dried 
over anhydrous magnesium sulphate and con­
centratedl to dryness under reduced pressure. 
Purification by recrystallisation fiom methanol 
yielded pure 17a - ethynyl- 11~8 - methylestr -

20 4 - ene - 3,P,17/3 - 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-

25 ample yields, according to the esterification 
procedure described above, the following pro­
ducts. 

Use of propionic anhydride and 17a -
ethynyl - 11,8 - methylestr - 4 - ene - 3-/],17{1 -

30 diol yields, upon esterification, l 7a - ethynyl -
11,B ·- methylestr - 4 - ene - 3~8,17/1 - 'diol 
_3,17-dipropionate, which is characterise& by in­
frared maxinia in chloroform solutiOn. at 3.03 
and 5.80 (broad) microns. , 

35 Use of dl - 17a - ethynyl - 1318 - ethyl ·-
11,8 - methylgon - 4 - ene - 3/3,17/J - diol and 
acetic anhydride yields dl - 17a - ethynyl -
H,8 - ethyl - np - methylgon - 4 - ene -
3.B,17.8 - diol 3,17-diacetate, which is char-

40 acterised by infrared maxima, in chloroform 
solution at 3.06, 5.73 and S.78 mierons. · 

Esterification of l lft - ethyl - 17a - ethynyl­
estr - 4 - ene - 3;8,17,B - diol by the above 
procedure results in 11/3 - ethyl _ 17a -

45 ethynylestr - 4 - ene - 3fl,17/j - diol 3,17-
dtacetate, which is characterised by infrared 
maxima, in chloroform solution, at 3.05, S.73 
and S. 78 microns. . 

The reaction of l ll3 - methyl - 17a - vinyl-
50 estr - 4 - ene - 3{3,17iB - diol with acetic 

anhydride according to the above procedure 
results in 11,B - methyl - 17 a - vinylestr - 4 -
ene - 3:8,17/3 - diol 3,17-diacetate, which is 
characterised by infrared maxima, in chloro-

55 form solution, at 5.78 and 6.0 microns. 
Similarly, use of 1118 - methyl - 17a -

propynylestr - 4 - ene - 3,8,17,P - diol in the 
foregoing procedure results in 11~ :- methyl -
17a - propynylestr _ 4 - ene - 3i8,1 'l,-8 - diol 

60 3,17-diacetate, which is characterised by in­
frared maxima in chloroform solution at S.78 
(broad) microns. 

Similarly esterification of 11,fJ - methyl -
17a - propenylestr - 4 - ene - 3/1,17.p - diol in 

65 the above procedure results in 1 liB - methyl -

·: ... 

11.a - proPen.ylestr - 4 - ene - 3,fJ,17(1 - 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 - lla - methylestr - 70 
4 - ene - 3{:J,17{:J - diol affords 17a - ethynyl -
lla - methylestr _ 4 - ene - 3/1,17,P - diol 
3,17-dia-cetate, which is characterised by in­
frared maxima in chloroform solution at 3.03, 
5.74 and 5.78 microns. 75 

Similarly, esterification of l la - methyl -
17a -vinylestr- 4 - ene - 318,17/1 - diol accord­
ing to the above procedure yields lla -
methyl - 17a - vinylestr - 4 - ene - 3/3,1718 -
diol 3,17-d'iacetate, which is characterised by 80 

· infrared maxima in chloroform solution at 5. 78 
and 6.0 microns. 

EXAMPLE 3 
A mixture containing one part of l 7a -

ethynyl - 11,8 - methylestr - 4 - ene - 3i8,17{J - 85 
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 90 
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 95 
yielded pure l 7a. - ethynyl - 1118 - methylestr -
4 - ene - 3.B,17.fJ - diol 3,17-diacetate, melting 
at 148°. 

EXAMPLE 4 
A solution of 4 parts of l 7a _ ethynyl - 100 

11,B - methylestr - 4 - ene - 3/J,17;8 - diol in 
200 parts of pyridine was shaken with 0.4 part 
of 5% pallacfium-on-carbon catalyst at 
atmospheric pressure and room temperature 
until one molecular equivalent of hydrogen 105 
_was absorbed. The catalyst was removed by 
.filtration, and the filtrate evaporated to d~ess 
at reduced pressure to yield l l{:J _ methyl -
17a - vinylestr - 4 - ene - 3/J,17.B - diol, which 
is characterised by infrared maxima in chloro- 110 
form solution at 2.9 and 6.0 microns. 

WHAT WE CLAIM IS:-
1. A compofuld of the general formula 

in d, l or dl form or in a mixture of these US 
forms, 
wherein R and R' are alkyl radicals; X is an 
unsaturatecf aliphatic hydrocarbon radical; Y 
and Z are hydrogen atoms or alkanoyl radicals; 
the wavy line indicates the alternative a or ,8 120 
stereochemical configuration; and each of the 
alkyl, unsaturated aliphatic hydrocarbon and 
aJkanoyl radicals contain less than 8 carbon 
atoms. 

.··.· --· • ••- ·- •···•• ···-···• ·-· ·--··-~:~~""."""!'~r~~,-~· 
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reduction as detailed above, l 7a - ethynyl -
lla - methylestr - 4 - ene - 3-{3,l 7'{J - diol 

- _ 17-a<.:etate, which is characterised by infrared 
\.. .• naxima, in chloroform solution, at ·2.n, 3.0S 
;-· and 5. 73 microns. 

EXAMPLE 2 
A mixture containing one part of. 17a -

ethynyl - 11~ - methylestr - 4 - ene - 3{J,.17.P -
·dial, 5 parts of ·acetic anhydride and 10 'parts 

10 of pyridine was heated on the steam ~ for 
about · 18." hours, then cooled 'and · eonceiltrated 
to dryness under reduced pr~. The '.result­
-irlg solid 'residue was extracted with .ether, -:and 
the ether solution washed ·sevetal ti:ines. with 

IS saturated aqueous sOdium chloride, then dried 
over anhyi:lrous magnesium sulphate ·atid con­
:centra:ted1 to dryness under reduced. pressure. 
Purification by tecrystallisatiQn from methanol 
yielded ptlre l 7"1t - ethynyl ~ UP .. ·methylestr -

20 4 - ene - 3~,1718 - diol, 3.17-Cliacetate, 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-

25 ample yields, according to the esterification 
procedure described above, the following pro­
ducts . 

Use of -propionic anhydride and ~7a -
ethynyl - 11/J - methylestr - 4 -~ - 3/l;l7'{J -

30 diol yields, upon esterification, 17a -.ethynyl -
l liB - methylestr - . 4 - ene - 3~,17i~. - 'diol 
_3,17-dipropionate, which·is char~sed'byin­
frared maxima in chlorofbnn solution ·at 3;03 
and 5.80 ~oad) microns. ·. . .. , . 

35 Use of dl - 17a: - etliynyl - 13.P - ethyl ·-
up - methylgon - :ii - en~ - 3/J.,17{3 - diol'and 
ac~tic anhydride yields ·di~ 17a - . ethynyl -
13!11 - ethyl - 11J3 - methylgon - 4 - ene -
3/3,178 - diol 3;1-7-diacetate, which is char-

40 acterised by infrared maxima, in chloroform 
solution at 3.06, 5.73 alid 5.78 microns. 

Esterification of 11P -'ethyl - 17a - ethynyl­
estr - 4 - ene - 318,17/J - dicil by th'e above 
procedure results in 11,P - ethyl _ 17a -

45 ethynylestr - 4 - ene - 3/J,17/J - diol 3,17-
&ia-cetate, which is characteri~ by infrar~ 
maxima, in chlorofonn solution, at 3.05, S.73 
·and S.78 microns. . 

The reaction of 11if3 - methyl - 17a.., vinyl-
SO estr - 4 - ene - 3ifl,17j6 - diol with ·acetic 

-anhydride acoording to the above ;procedure 
results i.p. 11,8 - methyl - l 7a - Vinyles~ .., 4 -
ene - 3',P,17p - dfol 3,17-diacetate, which is 
·characterised by infrared maxiriia, in chloro-

55 form solution, at 5.78 and 6.0 inicrons. 
Similarly, use of llj/J - :methyl .., 17a -

:Propynylestr - 4 - ene - 3.,8,17.P .., diol in _"the 
foregoing procedure results in 1 Lp _;.,. methyl -
17.a - propynylestr - 4 - ene - 3ifJ,17,P - diol 

60 3,17-diacetate, which is characterised by in­
frared maxima in chloroform solution at 5.78 
(broad) microns. 

Similarly esterification of 1 l.{J - methyl -
17a - propenylestr - 4 - ene - 3,13,17/J - diol in 

65 the above procedure results in 11/3 - methyl -

17a - )>ropenylestr - ·4· - enc - 3{J,l1'{3 - "diol 
3,17-diacetate, which is characterised by in­
frared maxima in clllaroform. solution at 5. 73 
and S. 78 mierons. . 

Use ·of 17a - ethynyl - lla - methylestr - 70 
4 - ene - 3{3,1.7p - diol ii.ffords 17a. - ethynyl -
Ila - methykstr - 4 - ene - 3./3,17/1 - diol 
3,17-diacetate, which is characterised by in­
ii:ated lllilXima in chloroform solution at 3.03, 
5.74 and 5.78 microns. 75 

Siniilady, esterification of 1 la - methyl -
l 7a - viilylestr :. 4 .- ene - 3,fJ,17 {J - diol accord­
ing to the above procedure yields Ha. -
methyl - 17a - vinyleSt:r - 4 - ene - 3,P,171f1 -
dio1 3-,17-cfiacetate, which is characterised by 80 
infrared·maxima in chloroform solution at 5.78 
·and 6.0 microns. 

EXAMPLE 3 
A mixture contairiirig one part of 17a -

ethynyl - 1.l,8 - methylestr - 4 - ene - 3;f/,17{J - 85 
diol 17-acetate,.S_ parts _of acetic anhydride and 
10 parts of pyridine Wiis ·maintained. at room 
temperature for about 4 hours and then con­
centrated to dryness under reduced pressure. 
The resulting solid residue was extracted with 90 
ether, and the ether solution washed several 
·times . with saturated aqueous sodium <:hl0ride, 
then dried over magnesium sulphate and con;;. 
c;enq:ated to ·dryness under redueed pressure. 
Purification ·by recrystallisation frOm. methanol 95 
yielded piJre 17a - ethynyl - lliB - methylestr -
4 - ene - 3/J,l7p - diol 3,17-diacetate, melting 
at 148°. 

EXAMP:tE 4 
A solution Qf 4 parts of 17a _ ethynyl - 100 

11/3 - methylestr - 4 - ene - 3.fJ,17/3 - diol in 
200 parts of p}1ridine was shaken with 0.4 part 
of 5% palladium-on-carbon catalyst at 
atmospheric pressure and room temperature 
until one molecular equivalent of :hydrogen 105 
,was absorbed. . 'I:'he· catalyst was removed by 
filtration, and the filtrate evaporated to d1'}'lless 
a~ reduce4 -pressure to yi~ld llP _ methyl -
17otr - vinylestr - 4 - ene - 3/1,17/3 - diol, which 
is Characterised by irifrared maxima in chloro- 110 
for~ .solµt~on at 2,9 ~nd 6 .. 0 microns. 

WHAT WE CLAIM ·1s :-
1. A compo~.,of the general formula 

(:··.····::·-····. 

~-· 
zo .. 

in d, l or di form or in a mixture of these 115 
forms, 
whf)tein R. a:nd 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 a or ,8 120 
stereochemical configuration; and each of· the 
alkyl, unsaturated aliphatic hydrocarbon and 
alkanoyl radicals contain less than 8 carbon 
aroms. 

111111111111111111111111111111 
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: 2. A compound of. the general formula . 

. 

C1'f :_x: ·~. 
. · . 

. 
. 

in d, l or dl form or in a mixti.tre of these 
forms, · · . 

5 wherein X den.Otes an uilsaturated aliphatic 
hydrocarbon radical; Y and Z are hydrogen 
atoms or alkanoyl radicals; R is an alkyl rad'i­
cal; the wavy line indica.teS the alternative a 
or i(:J stereochemic81 configuration; and each of 

10 the alkyl,· unsaturated aliphatic hydrocarbon 
and alkanoyl radicals contain less than 8 carbon 
atoms. 

3. A compound of the general forinula· 

15 in d, l or dl form or in a mixture· of these 
forms, · · 
wherein X is an unsaturated· aliphatic hydro­
carbon radical; Y and Z are hydrogen ato~ 
or alkanoyl radicals; and: the aliphatic linsatui:-

20 atCd hydrocarbon an& alkanoyl.radiCals·contain 
less than 8 carbon atoms. 

4. A compouild ()f the general fori:nula 

· .. ~~x 

~ HO . . . . 

. in d, l or dl form or in a. mixture. of these 
25 forms, . · . · 

wherein .X is an unsaturated aliphatic hydro.­
car~~n 1'.adical containing less than 8 carbon 
atoms. . 

5. A compound of the general formula· 

in d, l or dl (orm or in a mixture of these 
forms, . 
wherein the alkynyl radical contains less than 
8 carbon atoms. 

.35 6. A compound of tht: general formula 

. . 
.. 0-(alkanoyl) 

h 

-.,asPc --<alkynyll 
CH3 . 

.. .,,,,o. . . 
.. (alkanoyl.) 

in• d; l or di form or in a mixture of these 
forms,· . ·· · ·· · 
wherein the· alkynyl and alkanoyl rad~cals 
cimtain ·less than 8 carbon atOOlS. . ... ·. 40 

·. 7 .. 17a -· Ethynyl - lJIJ.- methylestr - 4 -
ene - 3'{3,17'{1 -· diol. .. · · · · 
· 8. • l 7a - Ethynyl :- 11~ - methylestr - 4 -

· ene - 3Jj',l 7{J - diol :3, 17.;.diacetate. · .··.· ·· .. 
9. •·The process for the j>repatatioo of 45 

compounds as claimed in claim 1 whicli eom-
~=~tacting a com.pound ~f the_ .~era:l 

-~· ov. 
--X 

. 

0 

. in a,· l or dl form . or in" a . mixtuie of these 50 
forms,·_.. · . . · . . 
With a reducing agent capable of converting a 
carbonyl funCtion: to a carbinol function ~th:-
· oUt affecting.unsatur_atCd linkages, followed by, · 
·when desfred; esterificatiOn. thereof to provide 55 
the corresponding 3-monoalkanoates and ~,17-
. bisalkanoares thereof. 

10: · The process for the preparation. of a 
c0mpound of the general formula 

·in d, l or dl form or in a mi;x.ture of . these 
forms, · · . . 
whc:rein R, R' and Y haye the meanings cliefined 

60 

·fa clai~ 1 _ aµd the .V!avy !inc indicates . the 
altemauve a oi: /3 s~reochen;tlcal configurauon; 65 
·and ·the alfynyl ta.d~I .coo.tains less !118il .~ 
carb~n at<>ins, whicll . q)lllp~es CQntac:;tmg the 
corre:spondiiig .3:-keto compQUllCI, with a reduc-
·ing agent capabie of converting . a . carbonyl 
function of a carbinol .. function Without affect- 10 

~ iJ?;g u;nsaturated linkages. . · . . 
11. The process.for the preparation ofa 

compoond of the· general formula · · 
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3.8,17{3 - diol 3,17-diacetate 'Which comprises 
--<a lkyny I ) the esterification of l 7a - ethynyl - 11/J -

,,.. methylestr - 4 - ene - 3,P,17{3 - diol 17-acetate #-~" 
-~,.., 

at or near room temperature. 
15. The process for the preparation of 

17a - ethynyl - 11.P - methylestr - 4 - ene -

5 

10 

15 

20 

25 

/0 
(al~anoyl) 3/3,17/J - diol 3,17-diacetate, which comprises 

in d, l or dl form or in a mixture of these the esterification of 17 a - ethynyl - 11~ -
forms, m.ethylestr - 4 - ene - 3{l,11'/3 - diol at an 
wherein R and R' and the wavy line have the elevated temperature. 
meanings defined in claim 1, and each of the 16. The process according to claim 14 or 
alkyl, alkynyl and alkanoyl radica1s contaL.-i 15 wherein the esterification is conducted witlt 
less than 8 carbon atoms, which comprises acetic anhydride, in the presence of pyridine. 
esterifying, at or near room temperature, the 17. The process for the preparation of 

correspond'ing 3-hydroxy compound. 1 compound'& of the general formula 

12~ The process for the preparation of a 
compound of the general formula 1 

OY 

ff"-" 0-(alkanoyl > . 

~-~ .... ,, 
zo 

./0 in d, l or dl form or in a mixture of these 
(al~anoyl) forms, 

in d, l 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-
wherein R, R' and the wavy line have the prises the reduction of the corresponding 17 a-
meanings defined in claim 1, and each of the alkynyl compound with hydrogen in the pre-
alkyl, alkynyl and alkanoyl radicals contain sence of a hydrogenation catalyst until at least 
less than 8 carbon etoms, which comprises one molecular equivalent of hydrogen has been 
esterifying, at elevated temperature, the cor- absorbed. 
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 
17a - ethynyl - 1 liB - methylestr - 4 - ene - of the Examples. 
3jl,17.P - diol which eomprises the red.Uction of ELKINGTON. AND FIFE, 
17a - ethynyl - 17P - hydroxy - 1118 - methyl- Chartered Patent Agents, 
estr - 4 - en - 3 - one with lithium tri - Hifs' Holbom House, 
(tertiarybutoxy) aluminium hydride. 52 54, High Holborn, 

14. The process for the preparation of London, W.C.1. 
17a - ethynyl - 1111 - methylestr - 4 - ene - Agents for the Applicants. 
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