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The present invention relates to a new group of 
steroids and to a novel process for their preparation. 
More particularly, this invention relates to esters of 
S?-hydroxy-G-alkyl-S,IG-pregnadienQO-ones of the struc 
tural formula 

0H: 
CH: 

cm 0 

wherein R is an acyl radical derived from a lower hydro 
carbon carboxylic acid and R’ is a lower alkyl radical. 

In the foregoing formula, R can be a formyl, acetyl, 
propionyl, butyryl, pentanoyl or hexanoyl radical, and 
R‘ can be a straight or branched chain propyl, butyl, 
pentyl, or hexyl radical, but preferably methyl or ethyl. 
The compounds of this invention can be conveniently 

prepared from sapogenins such as diosgenin, yamogenin, 
correlagenin, and gentrogenin and their lower alkanoic 
acid esters. The sapogenin, or its lower alkanoic acid 
esters, in a suitable solvent, such as chloroform, is treated 
with an organic peroxy acid, such as peroxyacetic acid, 
peroxyphthalic acid and peroxybenzoic acid to form 35 
alkanoyloxy-5a,6a - epoxy - 22(a or B)‘ - spirostan. The 
epoxide is then treated with an alkylmagnesium halide in 
a suitable solvent to form the 5a-hydroxy-6p-alkyltigo~ 
genin. Among the more suitable solvents are the arm 
matic hydrocarbons containing less than nine carbon 
atoms, such as benzene, toluene, and xylene. The reac~ 
tion time is shorter when one of the higher boiling sol 
vents in the group is used. The 5u-hydroxy-6-alkyl 
tigog‘enin is heated with an acid anhydride to form 
35,26-dialkanoyloxys?-alkylsim(22)*furostadiene. This 
compound is not isolated, but is heated with an acidic 
solution of chromium trioxide and then treated with acid 
to yield the 3 ?-alkanoyloxy-G-alkyl-S,l6-pregnadien-20 
ones. 
The compounds of this invention are valuable inter 

mediates for the preparation of therapeutically active 
hormones, such as é-alkylprogesterones and l7a-hydroxy 
6-alkylprogesterones. 

This invention will appear more fully from the exam 
ples which follow. These examples are set forth by way 
of illustration only, and it will be understood that the 
invention is not to be construed as limited in spirit or in 
scope by the details contained therein, as many modi? 
cations in materials and methods will be apparent to those 
skilled in the art. In these examples, temperatures are 
given in degrees centigrade (°C.) and quantities of ma 
terials in parts by weight. 
The present application is a continuation-in-part of the 

copending application Serial No. 686,562, ?led September 
27, 1957, now US. Patent No. 2,878,246. 
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Example I 

To a solution of 100 parts of 3p-acetoxy-5(6),22u-r 
spirosten (dios-ge'nin acetate) in 748 parts of chloroform 
maintained at 0° C. are added 50 parts of monoper 
phthal'ic acid dissolved in ether. After standing at room 
temperature for 15 hours, the solution is ?ltered to re‘ 
move the insoluble material and the ?ltrate is washed 
to neutrality with water. The ?ltrate is concentrated 
nearly to dryness on a steam bath and 400 parts of 
methanol are added. The solution is then concentrated 
to a volume of about 225 parts. The precipitate which 
forms is collected on a ?lter, and upon recrystallization 
from methanol there is obtained 3?-acetoxy-5m6a-exox‘y‘ 
ZZa-spirostan melting at about 231-233“ C. 
A solution of 40 parts of 3lB-acetoxy-5m6a-epoxy-22a 

spiros‘tan in 522 parts of benzene is cooled to 0‘ C., and 
400 parts of a 3 molar solution of methyl-magnesium 
bromide in ether is slowly added. The resulting solution 
is re?uxed for 8 hours and the excess rnethylmagnesilm'l 
bromide is then decomposed by the slow addition of 
water. A small amount of a 5% solution of sulfuric 
acid is added to dissolve any precipitate which may have 
formed. The organic layer is separated, washed with 
water to neutrality. and evaporated to dryness on a steam 

Upon recrystallization from a solution of chloro 
form and methanol there is obtained 3p,5¢-dihydroxy 
6&methyl-22wspirostan melting at about 220-222. C. 
A solution of 43 parts of 35,Su-dihydrOXy-Gp-methyl 

22u-spirostan (5a-hydroxy-6?-methyltigcgenin) in 200 
parts of acetic anhydride is maintained at 195° C. for 8 
hours and then is diluted with 500 parts of a 90% aque 
one solution of acetic acid. The solution is cooled to 
about 15° C. and a solution of 17.5 parts of chromium 
trioxide in 40 parts of water and 200 parts of acetic acid 
is added. The mixture is allowed to stand at room tem 
perature for about 310 minutes, and then is distilled under 
vacuum until a viscous oil is obtained. Approximately 
100 parts of 80% acetic acid are added to this oil and 
the mixture is re?uxed for 2 hours. Then water is added 
to the solution and the precipitate which forms is ex 
tracted with ethyl acetate. The extract is distilled to 
dryness. The residual yellowish green oil is taken up in 
ether and applied to a chromatography column contain 
ing silica gel. The column is developed with benzene 
and benzene solutions containing increasing amounts of 
ethyl acetate. Elution with a 10-15% solution of ethyl 
acetate in benzene alfords 3/3-acetoxy-6-methyl-5J6 
pregnadien-ZO-one melting at about 1145-117‘ C. Re 
crystallized from aqueous acetone it melts at about 121- 
122.5’ C. The compound shows absorption in the infra~ 
red at 5.80, 6.02 and 6.31 microns. 

Example 2 
A solution of 40 parts of 3/8-acetoxy-5e,6a-epoxy-22a 

spirostan in 522 parts of benzene is cooled to 0° C., and 
400 parts of a 3 molar solution of ethylmagnesium bro 
mide are added slowly. The solution is re?uxed for 8 
hours. The excess ethylrnagnesium bromide is decom 
posed by the slow addition of water. A sul‘?cient amount 
of a 5% solution of sulfuric acid is added to dissolve any 
precipitate which may have formed. The organic layer 
is separated, washed with water to neutrality and evap 
orated to dryness on a steam bath. Upon recrystalliza 
tion from a solution of chloroform and methanol there 
is obtained 319,5a-dihydroxy-6B-ethyl-22a-spirostan. 
A solution of 43 parts of 3B,5e-dihydroxy-6?-ethyl 

ZZu-spirostan in 200 parts of propionic anhydride is 
heated at 195° C. for 8 hours. The solution is then di 
luted with 500 parts of a 90% aqueous solution of pro 
pionic acid. After cooling to a temperature of about 
15‘ C., a solution of about 17.5 parts of chromium tri 
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oxide dissolved in 40 parts of water and 200 parts of 
propionic acid are added. The mixture is then allowed 
to stand at room temperature for about 36 hour and 
then is distilled under vacuum until a viscous oil is ob 
tained. After addition of about 100 parts of an 80% 
solution of propionic acid, the mixture is re?uxed for an 
additional 2 hours. Water is added to thevsolution until 
a precipitate appears. The precipitate is extracted with 
ethyl acetate. The ethyl acetate solution is evaporated 
to dryness. The residue is taken up in ether and applied 
to a chromatography column containing silica gel. The 
column is developed with benzene and benzene solutions 
containing increasing amounts of ethyl acetate. Upon 
elution with a 10-15% solution of ethyl acetate in ben 
zene, there is obtained 3p-propionoxy-6-ethyl-5,16,preg 
nadien-ZO-one. 

Example 3 

To a solution of 1 part of BB-acetoxy-?-methyl-SJG 
pregnadien-ZVO-one and 15 parts of tert-butanol there are 
added 12 parts of water containing 0.2 parts of potassium 
hydroxide. The mixture is re?uxed for 30 minutes and 
then neutralized by addition of dilute acetic acid. The 
resulting precipitate is collected on a ?lter and washed 
with a mixture of acetone and water to yield 3p-hydroxy 
6-methyl-5,16-pregnadien-20-one. 
A mixture of 1 part of this alcohol with 7 parts of 90% 

4 
~ dried over anhydrous sodium sulfate, ?ltered and taken 
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‘formic acid is heated at about 65° C. for 90 minutes and ' 
then poured into water. The precipitate is recrystallized 
from acetone to yield 3?-formyloxy-6-methyl-5,16-preg 
nadien-ZO-one melting at about 149.5—l51° C. 1 

Example 4 

A solution of 50 parts of 3?-acetoxy-6-methyl-$,16 
pregnadien-ZO-one in 2400 parts of methanol is treated 
at room temperature with 18 parts of sodium hydroxide 
in 100 parts of water and 180 parts of 35% hydrogen 
peroxide. This mixture is kept at room temperature for 
24 hours and then poured into water. The resulting 
precipitate is extracted with chloroform. The chloroform 
solution is washed with water, dried over anhydrous so 
dium sulfate and evaporated almost to dryness. The re 
sulting residue is collected on a ?lter and recrystallized 
from a mixture of acetone and ether to yield 3?-hydroxy 
?-methyl-l6a,17a-epoxy-5-pregnen-20 - one melting at 
about 182-184° C. 
A solution of 50 parts of this epoxide in 900 parts of 

anhydrous toluene is treated with 50 parts of cyclohexa 
none and a solution of 100 parts of aluminum isopro 
poxide in 900 parts of toluene. The mixture is re?uxed 
for 3-0 minutes, cooled, and poured into ice water, acidi 
?ed with dilute sulfuric acid, and extracted with benzene. 
The extract is steam distilled and the residue is extracted 
with ether. The other solution is washed with water, 
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to dryness. ‘The residue is chromatographed over alu 
mina. Elution with a 1:1 solution of hexane in benzene 
yields ?e-methyl-16e,17e-epoxy-4-pregnene-330 dione. 
This epoxide is reacted with an excess of hydrogen bro 
mide in acetic acid solution at room temperature for 30 
minutes. -~ The mixture is thenpoured into ice water and 
the bromo-hydrin is collected on a ?lter. After drying. 
it is re?uxed for 2 hours in methanol solution with twice 
its weight of Raney nickel. The Raney nickel is re 
moved by ?ltration and the methanol solution is evap 
oratcd to dryness. The residue crystallizes in colorless 
needles. Recrystallization from aqueous acetone yields 
?a-methyl-l7a-hydroxyprogesterone melting at about 
211-213“ C. . 

What is claimed is: 7 
1. 1A‘ compound of the structural formula 

CHI 
‘ CH: 

=0 

no o-o 

1 HI 

wherein R is a member of’the class consisting of hydro 
gen and lower alkyl radicals. 

2. 3?-acetoxy76-methyl-5,l?-pregnadien-ZO-one. 
3. 3?~formyloxy-6-methyl-5,16-pregnadien-20~one. 
4. A compound of the formula: 

CH: 
CHI 

CH5 =0 

HI 

wherein R represents a lower alkanoyl radical. 
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