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Saturated 3,6-diketo steroids may be prepared 
by zinc-acetic acid reduction of A4-3,6-diketones 
using the method of Windaus.1 The unsaturated 
ketones have been prepared in a variety of ways, 
the best of which is the direct chromic acid oxida
tion of the free S-hydroxy-A^compounds.1 We 
have previously2 indicated a simplification of the 
preparation as applied to chlorogenone and allo-
pregnanetrione-3,6,20. This has now been ex
tended to the preparation of sitostanedione-3,6,3,4 

stigmastenedione,3 dehydro-a/Zo-hyodesoxycholic 
acid6 and dehydro-&w-wor-o//o-hyodesoxycholic 
acid.6 I t has also been found that acetylation of 
the 3 and 6 hydroxyls is sufficient to protect the 
first two rings during oxidation of the side-chain 
with chromic acid6 in the case of cholestanediol-
3,6. wor-a/Zo-Hyodesoxycholic acid has now been 
obtained in this manner from sitostanediol-3,6. 

Reduction of the 3,6-diketo compounds with 
Adams catalyst and hydrogen in acetic acid solu
tion gave the corresponding 3(/3),6d8)-diols. In 
this manner pregnanetriol-S^^dS),20(/3) was 
prepared from pregnanetrione-3,6,20, sitostane-
diol-3(jS),6(/8) was prepared from sitostanedione-
3,6 and from stigmastenedione-3,6; allo-hyodt-
soxycholic acid was prepared from dehydro-a//o-
hyodesoxycholic acid and bis-nor-allo-hyodesoxy-
cholic acid was prepared from the dehydro-bis-nor-
cholenic acid. 

We wish to thank Parke, Davis and Company 
for their assistance. 

Experimental Part 

Sitostanedione-3,6 from Sitosterol.—A solution of 50 g 
of sitosterol in 2500 cc. of acetic acid was oxidized with 50 
g. of chromic acid at 15-20 °. The solution was allowed to 
stand for one hour. At the end of this time, 100 g. of zinc 
dust and 150 cc. of water was added and the solution was 
refluxed for four hours. The zinc was filtered and the 
product was extracted with water and ether. The ethereal 
solution was washed well with water and with sodium hy
droxide solution to free it of acids. Upon evaporation of 
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the ether, the product crystallized. It was crystallized 
from ether and from acetone, m. p. 196-199°, yield 26 g. 

Anal. CaICd^OrC29H48O2: C, 81.2; H1 11.3. Found: 
C, 81.5; H, 11.2. 

Sitostanediol-3(/3),6(0) from Sitostanedione-3,6.—A 
solution of 10 g. of sitostanedione-3,6 in 500 cc. of acetic 
acid was hydrogenated by shaking with 1 g. of platinum 
oxide catalyst under a pressure of 45 pounds of hydrogen 
for ninety minutes. The catalyst was filtered and the 
filtrate was distilled in vacuo. The residue was crystal
lized from acetone, m. p. 204-206°, yield 8.8 g. 

Anal. Calcd. for C29H62O2: C, 80.5; H, 12.1. Found: 
C, 80.7; H, 12.3. 

Upon refiuxing with acetic anhydride it gave a product 
which was crystallized from methanol, m. p. 111-113°. 

Anal. Calcd. for C33H56O4: C, 76.7; H, 10.9. Found: 
C, 76.9; H, 11.0. 

Stigmastenedione-3,6 from Stigmasterol.—To a solution 
of 2 g. of stigmasterol in 300cc. of acetic acid at 20-22° was 
added a solution of 2 g. of chromic anhydride in 50 cc. of 
90% acetic acid. After standing for one hour, 10 g. of 
zinc dust was added and the product was refluxed for four 
hours. The zinc was filtered and the product was extracted 
with ether. The ethereal solution was washed well with 
sodium hydroxide. The ether was evaporated and the 
residue crystallized from acetone and from ether, m. p. 
194-196°, yield 1.1 g.; mixed with sitostanedione-3,6, 
m. p. 196-199°, it melted at 178-185°. 

Anal. Calcd. for C29H46O2: C, 81.6; H, 10.9. Found: 
C, 81.7; H, 11.1. 

Reduction of Stigmastenedione-3,6 to Sitostanediol-
3(/3),6(/3).—-To a solution of 200 mg. of A22-sitostenedione-
3,6 in 100 cc. of acetic acid was added 200 mg. of platinum 
oxide catalyst and the mixture was shaken for two hours 
under hydrogen at 45 pounds pressure. The catalyst was 
filtered and the solvent was removed in vacuo. The residue 
was crystallized from acetone, m. p. 204-206°. When 
mixed with sitostanediol-3(/3),6(/3), m. p. 204-206° (from 
sitostanedione-3,6), it gave no depression in melting point, 
yield 160 mg. 

Anal. Calcd. for C29H62O2: C, 80.5; H, 12.1. Found: 
C, 80.8; H, 12.4. 

When refluxed with acetic anhydride it gave a diacetate, 
which was crystallized from methanol, m. p. 111-113°. 
When mixed with sitostanediol-3(/3),6(j3) diacetate, m. p. 
111-113°, it gave no depression in melting point. 

Anal. Calcd. for C83H66O4: C, 76.7; H, 10.9. Found: 
C, 76.6; H, 10.9. 

Oxidation of Sitostanediol-3(/3),6(/3) Diacetate to nor-
oWo-Hyodesoxycholic Acid.—To a solution of 8 g. of the 
diacetate of sitostanediol-3(|3),60) in 300 cc. of acetic acid 
was added a solution of 18 g. of chromic anhydride in 18 
cc. of water and 80 cc. of acetic acid. The product was 
heated on a steam-bath at 90-95° for five hours. Water 
was added and the product was extracted with ether. The 
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acetic acid was removed by washing with water. The 
ethereal solution was extracted with potassium hydroxide 
solution. The alkaline layer was wanned for thirty min
utes on a steam-bath to hydrolyze the aectoxy groups IL 
was then acidified with hydrochloric acid, extracted with 
ether and converted to the sodium Mill which is imite in
soluble. This was filtered, decomposed with dilute hydro
chloric acid and crystallized from slightly diluted methanol 
and finally from methanol, m. p. 220-229K yield 150 in.' 
When mixed with wor-aMo-hyodesoxycbolic acid, m p. 220 
229", it gave no depression in melting point. 

Anal. Calcd. for C23H3^O4: C. 73,K; H, Ki.!. Pound: 
C, 72.8; H, 10.2. 

Conversion of 3-Hydroxy-S-cholenic Acid to Dehydro-
d//"-hyodesoxycholic Acid.—To a solution of 5 g. of 
Ar>-3-hydroxy-cholenic acid in 500 cc. of acetic acid at 20 
was added a solution of 5 g. of chromic anhydride in 50 cc. 
of 90% acetic acid. After one hour, 15 g. of zinc dust and 
15 cc. of water were added and the product was rcfluxed 
for four hours. The zinc was filtered and the solvent was 
removed to about 100 ec. Il was well extracted with ether 
and the acetic acid was removed by washing with water. 
The solvent was removed and the residue was crystallized 
front methyl alcohol, m. p. 20(5-209 5; yield 2.1 g. Mixed 
with dehydro-a&i-hyodesoxycholic acid prepared from 
hyodesoxycholie acid, it gave no depression in melting 
point. 

To a solution of 1 5 g. of dehydro-<///<)~hyodesoxycholie 
acid in 50 cc of acetic acid was added 500 nig. of platinum 
oxide catalyst. The product was shaken under an atmos
phere of hydrogen for two hours at 45 pounds pressure. 
The catalyst was filtered and the residue after removal of 
the solvent was crystallized from ethyl acetate, in. p. 280:' 
Mixed with o//o-hyodesoxycholic acid, prepared from 
hyodesoxycholie acid, in, p. 278-28K", it gave no depression 
in melting point 

Anal. Calcd. for C1JIi0O,' C, 73.4: U, 10.3 Found: 
C, 7,TO; H, U)M. 

Conversion of 3-Hydroxy-5-M,v-«»r-cholenic Acid to 
Dehydro-ftw-jzor-aWo-hyodesoxycholic Acid.—To a solution 
tif 3 g. of 3• hydroxy-As-M.>"-Hor-cholenic acid (from stig-
masterol) in 300 cc. of acetic acid at 20 r was added a solu
tion of 3 g. of chromic acid in 30 cc. of 90% acetic acid. 
After standing for one hour, 10 g. of zinc dust and 10 cc. of 
wn.U i" was added and the product was rcfluxed for four 

hours. Tlic zinc was filtered and the solvent was removed 
to 51) cc. h was well extracted with ether. The solvent 
was freed of acetic acid by washing well with water. The 
ether was removed and the residue was crystallized from 
ethyl alcohol, in. p. 244-247c, yield 650 mg. 

Atuii. Calcd. fur C,»ir.i;04: C, 73.3; H, S.9, Found: 
C, 73.0; H, s.9. 

/V.s-wdr-aWo-Hyodesoxycholic Acid.—A mixture of 5KK 
mg. of dehydro-ftix-wiV-i/Wo-hyodesoxycholie acid, prepared 
above. 5 Hi mg. of platinum oxide catalyst and 100 cc. of 
uu-iu acid wa.> shaken with hydrogen at 45 pounds pres
sure for one hour. The catalyst was filtered, the solvent 
removed and the residue crystallized from methanol, m. p. 
258-2KK . it gave no depression in melting point when 
mixed with bis-nor-iilhi-hyodesoxycholie acid which was 
prepared by the Wicland degradation of aHo-hyodeso.xy-
choiic acid. 

Aim!. CaIcKfOiCH3 1 1O5 : C, 72.5; H. KUI. Found: 
C, 72.8; H, 10.2. 

<i«o-Pregnanetriol-3(jJ),6(/3;,20(/3). A mixture of 4KK 
tug. of o//«-pregnanetrione-3,6,20 (prepared by the chromic 
acid oxidation of A:,-pregnenol-3(j3)-one-20 followed by 
zinc reduction2), 100 mg, of platinum oxide catalyst arid 75 
cc of acetic acid was shaken with hydrogen at room tem
perature and 3 atmospheres pressure for one hour. The 
ealalyst was nltercd and the solvent was evaporated in 
;•!.'• tin. The residue was crystallized from acetone, m. p. 

AiKiI. Calcd. for C.,H:ir.O.: C, 74.9: H, IK.8. Found: 
C. 75.0; H1 10.9. 

Treatment of this material with hot acetic anhydride 
gave a triacetate which melted at 103-165° after crystal
lization front methanol. 

Anal. Calcd. for 0.,7H12On: C, 70.1; H, 9.2. Found: 
C. 70,2; H, ti 1, 

Summary 

Various 3,(>-diketo steroids have been prepared 
by direct oxidation of the A5-steroid with chromic 
acid, followed by reduction with zinc dust in acetic 
acid. Their platinum oxide reduction products 
have been studied. 

STAPI-- G)U.KGK, P E \ ' X A . RECEIVED D E C E M K K R 2(), 19-11 


