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A8-22a,5a-Spirosten-3/3-ol-7-one acetate (I) upon conversion to the enol acetate followed by oxidation with perbenzoic acid 
leads to the corresponding l la-hydroxy derivative UIa, which can be oxidized to As-22a,5a-spirosten-3|8-ol-7,ll-dione (VI). 
A similar reaction sequence with the analogous A8-ll-ketone (VII) affords the A8-ll-one-7-ol IX, which can be either oxi
dized with sodium dichromate to the A8-7,ll-dione VI or isomerized with <-butoxide to the saturated 7,11-diketone V. 

Recently, there was reported a method for the 
conversion of A8-7-ketones to the corresponding 
lla-hydroxy derivatives involving transformation 
into the enol acetate and oxidation with perbenzoic 
or monoperphthalic acid. As illustrated in the 
allopregnane3'4 and cholanic acid series,4 this pro
cedure was applicable to steroids with both the 
5a and 5/3 configuration. We should now like to 
report on similar experiments in the sapogenin 
series. 

The starting material in the earlier study, A8-
allopregnen-3/3-ol-7,20-dione, was obtained5'5 from 
the mother liquors of the performic acid oxidation6 

of the corresponding A7'9(n)-diene. A similar 
investigation of the mother liquors from the per
formic acid oxidation6 of A7-9(11)-22a,5a-spirostadien-
3/3-ol acetate has now resulted in the isolation of 
A8-22a,5a-spirosten-3)8-ol-7-one (Ia) and it has 
thus been possible to investigate the applicability 
of the earlier described8'4 enol acetate-peracid 
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procedure to the sapogenin series. The structure 
of the starting material Ia was proved readily by 
catalytic hydrogenation to the known7 22a,5a-
spirostan-3/3-ol-7-one (IVa), and the conversion of 
I to the oily enol acetate II was carried out in the 
standard manner4 with isopropenyl acetate. In 
contrast to the results obtained in the allopregnane 
series, oxidation with monoperphthalic acid was 
quite unsatisfactory, but oxidation with perbenzoic 
acid readily yielded the expected A8-22a,5a-
spirostene-3|S,lla-diol-7-one 3-monoacetate (Ilia), 
further characterized by acetylation to the known 
3,11-diacetate IHb8 and by oxidation to the 
yellowish A8-7,ll-dione (Via).8 

It appeared of interest to examine the course of 
this reaction with the isomeric A8-ll-ketone, the 
preparation of which (in the form of its propionate 
VII) has recently been described.1'9 Conversion 
to the enol acetate could lead either to the 11-
acetoxy-A7'9(11)-diene VIII or to the isomeric 
homoannular A8(14)'9(11)-diene, and some support 
for the latter possibility can be found in the ob
servation that the A8-ll-ketone VII is readily 
isomerized at C-14 by means of base.1'9 However, 
the oily enol acetate, obtained in the usual manner, 
possessed an ultraviolet absorption maximum at 
240 m/i, thus excluding the homoannular structure 
and demonstrating that the enol acetate possessed 
the heteroannular diene system VIII. Reaction 
with perbenzoic or monoperphthalic acid proceeded 
in markedly lower yield and furnished an a,/3-
unsaturated ketone which was shown to possess 
structure IX, A8-22a,5a-spirostene-3/3,7-diol-ll-one 
3-propionate, on the basis of the following reactions. 
Oxidation with dichromate led to a yellow diketone 
VIb with an ultraviolet absorption maximum at 
270 van, characteristic of A8-7,ll-diones, while brief 
refiuxing with potassium /-butoxide in /-butyl 
alcohol solution10 resulted in isomerization to the 
known10 22a,5a-spirostan-30-ol-7,ll-dione (V), as 
was to be expected on the basis of the known 
behavior of III.10 I t is of interest to note that 
while the isomerization of III to the saturated 7,11-
diketone V cannot be accomplished with acid since 
dehydration occurs to a A8(14)'1B-dien-7-one,n such 
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conditions could be used, albeit in poor yield, for 
the transformation of the A8-ll-one-7-ol IX to the 
7,11-dioneV. 

Experimental12 

A8-22a,5a-Spirosten-3/3-ol-7-one (Ia).—The crude crystal
line product (m.p. ca. 270°) from the performic acid oxida
tion6 of A7'9(11)-22a,5a-spirostadien-3|3-ol acetate13 was sa
ponified in the usual manner5'8 and furnished As-22a,5a-
spirostene-3/3,lla-diol-7-one8 in yields of 70-90%. Accu
mulated mother liquors (125 g.) after removal of the crystal
line saponification product were chromatographed on 2.5 kg. 
of ethyl acetate washed alumina. The benzene-ether and 
ether eluates afforded 43 g. of the desired unsaturated ke
tone Ia with m.p . 170-174°, while from the chloroform-
acetone eluates there was isolated 56 g. more of A8-22a,5a-
spirostene-3(3,lla-diol-7-one.8 The analytical sample of 
the A8-7-ketone Ia was obtained from chloroform-hexane; 
m.p. 172-174°, [a]2°D - 6 8 ° , \ ™ H 252 imt, log <• 4.03, 
^ C 1 » 1660 cm. - 1 and free hydroxyl band. 

Anal. Calcd. for C27H40O4: C, 75.66; H, 9.41. Found: 
C, 75.32; H, 9.71. 

The acetate Ib, prepared in the usual manner (acetic an-
hydride-pyridine, 1 hour, steam-bath), was recrystallized 
from acetone-hexane, whereupon it exhibited m.p. 208-
210°, [a]20D - 8 7 ° , v^1' 1736 and 1656 cm."1 . 

Anal. Calcd. for C29H42O6: C, 74.01; H, 9.00. Found: 
C, 73.75; H, 8.90. 

22a,5a-Spirostan-30-ol-7-one (IVa).—A solution of 3.0 g. 
of the unsaturated ketone Ia in 200 cc. of ethanol was hy-
drogenated overnight a t room temperature and atmospheric 
pressure with 0.5 g. of 10% palladized charcoal. Filtration 
of the catalyst, evaporation of the filtrate to dryness and re-
crystallization of the residue from chloroform-hexane af
forded 2.5 g. of 22a,5a-spirostan-30-ol-7-one (IVa) with m.p. 
212-214°, [a] 20D - 1 1 0 ° , no selective absorption in the ultra
violet, v ^ 1 ' 1700 c m . - 1 and free hydroxyl band; lit.7 m.p. 
214-215°, no rotation given. 

Acetylation and recrystallization from chloroform-meth-
anol furnished the acetate IVb with m.p. 208-210°, 
Ia]2CD - 1 0 0 ° . 

Anal. Calcd. for C29H44O5: C, 73.69; H, 9.38. Found: 
C, 73.40; H, 9.65. 

Since the literature value7 for this acetate is m.p. 218°, an 
authentic sample7 was prepared by catalytic hydrogenation 
(palladized charcoal in ethanol solution) of A6-22a-spirosten-
3/3-ol-7-one acetate.14 The resulting product exhibited 
m.p. 209-210°, undepressed upon admixture with a sample 
of IVb prepared as indicated above, [a] 20D —104°. 

A8-22a,5a-Spirostene-3/3,1 la-diol-7-one 3-Monoacetate 
(Ilia).—A mixture of 6.0 g. of the unsaturated ketone Ib , 
0.9 g. of ^-toluenesulfonic acid, 20 cc. of isopropenyl acetate 
and 100 cc. of benzene was concentrated by slow distillation 
over a period of 4 hours to a volume of ca. 60 c c , 5 cc. of 
isopropenyl acetate having been added a t the end of the 
second hour and an additional 3 cc. at the end of the third 
hour. The solvent was removed in vacuo, the residue was 
dissolved in ether, washed with sodium bicarbonate solution 
and water, dried and evaporated, leaving an oil which pos
sessed an ultraviolet absorption maximum at 240 m/i, log 
e 4.19. The oily enol acetate I I was kept at room tempera
ture for 48 hours with 1.2 equivalents of perbenzoic acid in 
50 cc. of chloroform. After washing until neutral and evap
orating, the residue was crystallized from hexane-acetone 
yielding 2.5 g. of colorless crystals with m.p. 170-174°. 

(12) Melting points are uncorrected except those marked "Kofler," 
which were determined on the Kofler block. Rotations were measured 
in chloroform, and ultraviolet absorption spectra in 95% ethanol solu
tion; infrared spectra were obtained with a Perkin-Elmer model 12 C 
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Srta. Paquita Revaque for these measurements and to Srta. Amparo 
Barba for the microanalyses. We are indebted to Srta. Carmen Ve-
lasco and Srta. Mercedes Velasco for technical assistance. 
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Chromatography of the mother liquors on 100 g. of ethyl 
acetate washed alumina and elution with benzene-ether 
yielded an additional 0.96 g. with m.p . 172-177°. The 
analytical sample of the monoacetate H I a was obtained from 
acetone-hexane; m.p. 177-179°, Ia]20D - 3 2 ° , X^a°

H 252 
myt, log e 4.10. 

Anal. Calcd. for C29H42O8: C, 71.57; H, 8.70. Found: 
C, 71.19; H, 8.81. 

Acetylation led to the 3,11-diacetate IHb with m.p. 169-
171°, identified with an authentic specimen8 by a mixture 
melting point and infrared comparison. 

A8-22a,5a-Spirosten-3/3-ol-7,ll-dione Acetate (Via).—The 
above 3-monoacetate HIa (3.3 g.) in 120 cc. of glacial acetic 
acid was oxidized a t room temperature for 2 hours with a 
solution of 0.49 g. of chromium trioxide in 25 cc. of 8 0 % 
acetic acid. Dilution with water, filtration and recrystalli
zation from chloroform-methanol yielded 2.8 g. of yellowish 
crystals of the unsaturated diketone Via with m.p. 224-225° 
(Kofler),16 undepressed upon admixture with an authentic8 

sample, X ^ ° H 270 imt, log e 3.95; identity was further es
tablished by infrared comparison. 

A8-22a,5<*-Spirostene-3/3,7-diol-ll-one 3-Propionate (IX). 
—The enol acetate VIII was prepared exactly as described 
above for I H a from 2.5 g. of As-22a,5a-spirosten-30-ol-ll-one 
propionate (VII)1 '9; yield, 2.85 g. of pale yellow oil, X ^ ° H 

240 mn, log e 4.16. The entire crude enol acetate VII I was 
treated with 1.1 equivalents of monoperphthalic acid in 25 cc. 
of ether for 48 hours in the above described manner. The 
crude oily oxidation product possessed X ^ ° H 248 imi, log <= 
3.93 and resisted attempts at crystallization. I t was chro
matographed on 125 g. of ethyl acetate washed alumina, and 
the benzene-ether eluates were combined and recrystallized 
from acetone-hexane, yielding 0.32 g. of colorless crystals 
of the A8-ll-one-7-ol IX with m.p. 197-199° (Kofler), [a]20D 
+ 5 6 ° , X^'a°

H 252 mju, log e 4.09, ^ 0 1 ' 1718, 1700 and 1656 
cm. - 1 . 

Anal. Calcd. for C30H44O6: C, 71.97; H, 8.86. Found: 
C, 71.88; H, 8.77. 

A8-22a,5«-Spirosten-30-ol-7,ll-dione 3-Propionate (VIb). 
—To a solution of 0.25 g. of the above unsaturated ketol IX 
in 10 cc. of benzene was added dropwise with stirring at 15° 
a solution of 0.5 g. of sodium dichromate dihydrate in 10 cc. 
of acetic acid and the mixture was allowed to stand over
night. After dilution with water, addition of ether and 
washing in the usual manner, the solvent was removed and 
the residue was recrystallized twice from chloroform-meth
anol yielding 0.19 g. of the yellowish unsaturated diketone 
VIb with m.p. 205-207°, [«]%> - 1 2 ° , X^'a°

H 270 rmt, log « 
3.96, „^01« 1730and 1684cm."1 . 

Anal. Calcd. for C30H42O6: C, 72.26; H, 8.49. Found: 
C, 72.11; H, 8.62. 

22a,5a-Spirostan-3/S-oI-7,ll-dione (V). (a) With Potas
sium /-Butoxide.—A solution of 0.5 g. of the unsaturated 
propionate I X and 0.5 g. of potassium in 60 cc. of 2-butyl 
alcohol was refluxed for 30 min., poured into water, acidified, 
concentrated under reduced pressure and extracted with 
ether. The ether residue was directly saponified with 
methanolic potassium hydroxide (1 hour, steam-bath) and 
the product was isolated by dilution with water, filtration 
and recrystallization from acetone; yield 0.29 g., m.p . 
272-275° (Kofler), undepressed upon admixture with an 
authentic sample,10 no selective absorption in the ultraviolet. 

(b) With Methanolic Hydrochloric Acid.—A solution of 
0.3 g. of the propionate IX in 30 cc. of methanol containing 
0.6 cc. of coned, hydrochloric acid was refluxed for 5 hours, 
concentrated to one-half its volume, diluted with water and 
extracted with ether. Chromatography of the ether ex
tract on 12 g. of alumina and recrystallization of the ben
zene-ether (6:4) eluates from acetone afforded 0.05 g. of the 
saturated 7,11-diketone V with m.p. 272-274°, Ia]20D - 5 9 ° . 
The infrared spectrum was identical with that of samples 
prepared according to (a) or from A8-22a,5a-spirostene-3/3,-
lla-diol-7-one.10 
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(15) Repetition of the earlier reported (ref. 8) capillary melting 
point 213-214° on the Kofler block now gave a value of 223-225°. 


