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The embodiments of the invention in which an
exclusive property or privilege is claimed are defined
as follows:

1. A compound of the structural formula

wherein R is hydrogen or an acyl radical derived from
an aliphatic hydrocarbon carboxylic acid containing

fewer than 7 carbon atbms.

2. 3B-~Acetoxy-5a,ba-epoxy-22a~spirostan,
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3B-ALKANOYLOXY-$-ALKYL-5,16- PREGNADIEN-20-ONES AND PROCESSES
POR TEEM PREPARATICR

The present inventior relates te a mew gresup
of stereids and to a2 Rovel pro@eéa for their preparatieam.
Mere particularly, this inventier relates te esters of
3p-hydroxy-6-alkyi-5,lé-pregnadien-20-qgnas of the struc-
tural formula

‘E’HB

wherein R is an acyl radical dorived frem a lewer hydre-
carbon carboxylic acid end R’ is a lower alkyl radical.

In the forsgoing formula, R can be a formyl,

‘acetyl, propionyl, butyryl, pentancyl or hexameyl radical,

snd R’ can be a straight or branched chaia propyl, butyl,
pentyl, or hexyl iadietlp dut prefersbly methyl or sthyl.
The compounds of this invention can bs comven-
iently prepared frem sepogenins such as diosgenin,
yamogenin, correlagenin, and gentrogenim and thair lower
alkanoic acid estera. The sapogenin, or its lower
alkeneic acid esters, in a suitable selvent, such as

ochlereform, 1i treated with an organic perexy acié,

ﬁ’ll:
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such as peroxyacetic acid, peroxyphthalic acid and
peroxybenzoic acid to form 3p-alkanoyloxy-5a,ba-epoxy-
22(a or B)-spirostan, The epoxide 1s then treated with
an alkylmagnesium halide in a suitable solvent to form
the Se-hydroxy-6p-slkyltigogenin. Among the more suit-
able solvents ars the sromstic hydrocarbons containing
less then nine carbon atoms, such ds benzene, toluene,
and xylene. The rsaction time is shorter when one of
the higher boiling solvents in the group is used. The
S5a-hydroxy-6~alkyltigogenin is heated with an acid anhy-
dride to form 3p,26~dialkanoyloxy-6b-alkyl-5,20(22)~
furostadiene. This eompbpnd is not isolated, but isa
heated with en acidic soiution of chromlium triexide

and then treated with acid to yield the 3p~alkanoyloxy-
6-alkyl-5,16~-pregnadien~-20-ones.

The compounds of this invention are valuable

'intor-odlatos for the preparation of therapesutically

active hormones, such as 6-alkylprogesterones and 17a-
hydroxy-6-alkylprogesterones.

This invention will appear more fully from the
examples which follow. These examples are set :ofth by
way of i1llustration only, and it will be understood that
the invention is net to be construed as limited in spirit
or in scope by the details contalned therein, as nany
modifications in materials and methods will be apparent
to those skilled in the art. In these examples, tempera-
tures are given in degrees Centigrade (°C.) and quantities
of matoriils in parts by weight.

-2.
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EXAMPLE 1
To a solution of 100 parts of 3B-acetoxy-5(6),22a-

spirosten {diosgenin acetate) in 748 parts of chloroform
maintained at 0°C. are added 50 parts of meonoperphthalic
acid dissolved in ether. After standing at room tempera-
ture for 15 hours, the solution 1s filtered to remove
the insoluble material and the filtrate is washed to
neutrality with water. The filtrate 1s concentrated
nearly to dryness on a steam bath and 400 parts of
methanol are added. Ths solution is then concentrated
to a volume of about 225 parts. The presipitate ‘whieh
forms is collected on a filter, and upon recryatéllization

from methanol there is cbtained 3p-acetoxy-5a,ba-epoxy-

22a-spirostan melting at about 231-233°C.

A solution of L0 parts of 3p-acetoxy-5aba-
epoxy-22a-spirosten 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 result-

ing solution 1s refluxed for 8 hours snd the excess
methylmsgnesium bromide is then decomposed by the slow
addition of water. A smell smount of & 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 bath. Upon recrystellization from a solution of
chloroform and methanocl there is obtained 38,5a-dihydroxy-
68-methyl-22a-spirostan melting at about 220-222°C.
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A solution of 43 parts of 3p,5a-dihydroxy-6p-
methyl-22a~-spirostan (5a~hydroxy-6f8-methyltigogenin) in
200 parts of acetlc anhydride is meintained at 195°C. for
8 hours and then is diluted with 500 parts of a 90%
aqueous solution of acetic acid. The solution 1s cooled
to about 15°C, and a solution of 17.5 parts of chromium
trioxide in L0 parts of water and 200 parts of acetic
scid is added., The mixture is allowed to stand at room
temperature for about 30 minutes, and then is distilled
under vacuum until 8 viseous oil ia obtained. Approxi-
mately 100 parts of 80% acetic acid are added to this
0il and the mixtuwre ias refluxed for 2 hours. Then water
ia added to the solution and the precipitate which férns
{8 extracted with ethyl acetate. The extract is distilled
to dryness. The residusml yellowlsh green oil is taken
up in ether and applisd %o a chromatography column soa-
taining silica gsl. The column is developed with benzene
and benzene solutions conteining incresasing smounts of
ethyl acotnt§° Elution with a 10-15% solution of ethyl
acetate in benzens affords 3p-acetoxy-b-methyl-5,16-
pregnadien-20-one melting at about 114.5-117°C. Recrystal-
lized from aqueous scetone it melta at sbout 121-122.5°C.
The compound shows absorption in the infrared at 5.80,
6.02 and 6.31 micronsa.

EXANPLE 2
A solution of 4O parts of 3p-smcetoxy-Sa,be-

spoxy-22a-spirostan in 522 parts of benzene is cooled to
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0°C., and 40O parts of & 3 molar solution of ethylmagmesium

bromide are added slowly. The solution is refluxed for

8 hours. The excess ethylmagnesium bromide is decomposed

by the slow addition of water. A sufficient amount of a

5% solution of sulfuric acid is added to dissolve any

precipitate which may have formed. The organic layer

is soparated, washed with water to neutrality and

evaporated to dryness on a steam bath. Upon reorystal-

lization from a solution of chloroform and lothlnoll

there is obtained 33,Sa-dihydroxy-6p—othy1-22a-lp1roctcn;
A solution of 43 parts of 38,5a-dihydroxy-6p-

ethyl-22a-spirostan in 200 parts of propioale Anhsdrido

is heated at 195°C. for 8 hours. The solution is then

81luted with 500 parts of a 90X aqueous solution of

proploniec acid. After cooliné to a tenp‘raﬁnro of

*bout 15°C., a solution of about 17.5 parts of chromiwm

trioxide dissolved in 4O parts of water and 200 parts

of proplonic scid are added. The mixture is then allowed

.to stand at room temperature for about 1/2 hour and then

is distilled under vacuum until a viscous oll is obtained.
After addition of about 100 parts of an 80f solution of
propionic reid, the mixture is refluxed for an additional

2 hou:a. Water is added to the solution until a preecipi-

tete appears. The precipitate is extrasgted with ethyl
scetate. The ethyl acetate solution is eveparated to

drynolg. The residue is taken up in ether and applied
to a chromatography column eontnining silica gel. The

column is developed with benzene and benzene loiutidns

FFG
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containing increasing amounts of ethyl acetate. TUpon
elution with a 10-15% solution of ethyl acetate in
benzene, there is obtained 3B-propionoxy-6-ethyl-5,16—
pregnadien-20-one.

EXAMPLE 3

To a solution of 1 part of BB-acotoxy-6-natpyl-
5,16-pregnadien-20-one and 15 parts of methanol there
are added 12 parts of water containing 0.2 parts of
sodlium hydroxide.:- The mixture is refluxed for 30
minutes and then neutralized by addition of dilute
acetlic acid. The resulting precipitaté is colleeted
on a filter énd washed with a mixture of acetone and
water to yleld 3p-hydroxy-6-methyl-5,1l6-pregnadien-20-
one. ' '

A mixture of 1 part of this alcohol with 7
parts of 90% formic acid is heated at about 65°C. for
90 minutes and then poured into water. The precipitate
is feerystallized from acetone to yield 3f-formyloxy-6-
methyl-5,16-pregnadien-20-one melting at about 149.5-151°C.

| EXAMPLE &
, A solution of 50 part-'of 3p-acetoxy-b-methyl-
5,;6-prognadien—20-ono in 24,00 parts of methanol is
treated at room temporaturé with 18 parts of sodium

hydroxide in 100 parts of water and 180 parts of 35%

‘hydrogen peroxide. This mixture 1s kept at room tem-

perature for 24 hours and then poured into water. The

resulting precipitate is extrasted with chloroform.
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The chloroform solution is washed with water, dried over
snhydrous sodium sulfate and evaporated almost to dryness.
The resulting residue is collected on a filter and re-
crystallized from a mixture of acetone and ether to yield
3p-hydroxy-6-methyl-16&,17&-epoxy-5-pregnen-20-one melt-
ing at about 182-184°C.

' A solution of 50 parts of this epoxide in
900 parts of anhydrous toluene is treated with 50 perts
of cyclohexanone and a solution of 100 parts of aluminum
isopropoxide in 900 parts of toluene. The mixture is
refluxed for 30 minutes, cocled, and poured into ice
water, acldified with dilute sulfuric acid, and ex-
tracted with benzens. The extract is steam distilled
énd the residue is extracted with ether. The other
solution is washed with water, dried over anhydrous
sodium sulfate, filtered and taken to dryness. The
residue is chromatographed over alumina. Elution with
a 1:1 solution of hexane in bensens yields éa-methyl-
1l6a,17a-epoxy-l-preguene-3,20-dione. This epoxide 1is
reacted with an excess of hydrogen bromide in ascetioc
acid solution at room temporature for 30 minutes. The
mixture is then poured into ice water and the bromo-
hydrin is collected on a filter. After drying, it is
refluxed for 2 hours in methanol solution with twice its

. weight of Reney nickel. The Raney nickel is Temoved by .

filtration and the methanol solution is evaporated to
dryness. The residue cryatallﬁzpa in colorless needlss.
Reorystallizetion from aqueous acetone yields ba-methyl-
17e-hydroxyprogesterone melting at about 211-213°C.

P



