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The hydrolysis of the alcoholic extract of the 
root of trillium erectum has been shown to yield 
pure diosgenin.1 We have proved the previously 
reported "trillarigenin" of Grove, Jenkins and 
Thompson2 to be a mixture of trillin and dios
genin.3 Trillin was characterized as a monoglu-
coside of diosgenin. We have now synthesized 
an a-tetraacetylglucoside of diosgenin which is 
identical with the acetate of trillin, isolated 
from trillium erectum. The free glucosides from 
both sources are identical, and thus trillin must 
be composed of a molecule of glucose joined 
through an a-glucosidic linkage to the 3-position 
of the diosgenin molecule. 

We have also prepared the glucoside from sar-
sasapogenin. Van der Haar4 has described a glu
coside of sarsasapogenin of m. p. 230° which he 
obtained in less than 2% yield by condens
ing acetobromoglucose with sarsasapogenin in 
toluene-quinoline solution. The a-glucosides of 
diosgenin and sarsasapogenin reported in the 
present paper were prepared in approximately 
50% yields by Zempleri's method.5 

It has previously been shown6 that diosgenin 
upon heating with acetic anhydride is readily con
verted into a pseudo sapogenin. This is the case 
of all the steroidal sapogenins studied in this 
Laboratory. The pseudo sapogenins upon mild 
oxidation are converted into A16-pregnenone-20 
derivatives in good yield. Thus it can be seen 
that diosgenin having a double bond at C-5 
would be an ideal starting material for the syn
thesis of the steroidal hormones. I t was thought 
necessary to protect the double bond in pseudo-
diosgenin with bromine before carrying out the 
oxidation. In the bromination a considerable 
amount of the pseudo sapogenin is attacked in its 
vulnerable side-chain. In an experiment now re
ported we find that the oxidation of the side-
chain to a A16-pregnenone-20 derivative goes so 
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rapidly that even if there is a double bond at C-5 
it is unnecessary to protect it before oxidation. 
Trillin acetate was heated with acetic anhydride 
at 200° giving a pseudo derivative of the gluco
side. This was then oxidized directly with chro
mic anhydride, without protecting the double bond, 
giving a good yield of A6,16-pregnadienol-3-one-20 
after acid hydrolysis of the glucosidal group at 
C-3. Catalytic hydrogenation using palladium-
barium sulfate catalyst gave an almost quantita
tive yield of A5-pregnenol-3-one-20, the conjugated 
bond at C-16 being reduced. The latter com
pound was readily converted into progesterone. 

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

Experimental Part 

Trillin Tetraacetate.—A mixture of 1 g. of diosgenin, 1.3 
g. of bromoacetylglucose, and 0.5 g. of mercuric acetate in 
12 cc. of dry benzene was refluxed for two hours. The 
solution was evaporated in vacuo and the oily residue was 
dissolved in ether. The ethereal solution was concentrated 
to a small volume and chilled. The crystalline precipitate 
which appeared was filtered off, triturated with ether and 
crystallized from methanol, m. p. 197°. I t showed no de
pression in melting point when mixed with the acetate of 
trillin, m. p. 199-200°, isolated from trillium erectum. 

Anal. Calcd. for C1H80Oi2: C, 66.1; H, 8.2. Found: 
C, 66.2; H, 8.3. 

Hydrolysis with 2 % methanolic potassium hydroxide 
yielded trillin, m. p. 270°, which gave no depression in 
melting point when mixed with that obtained from 
trillium erectum. 

Glucoside of Sarsasapogenin.—The tetraacetate was 
prepared by the above procedure from sarsasapogenin and 
bromoacetylglucose. The product was crystallized from 
ether and from ethanol to a constant melting point of 227°; 
yield 600 mg. from 1 g. of sarsasapogenin. 

Anal. Calcd. for C4IH62Oi2: C, 65.9; H, 8.4. Found: 
C, 66.2; H, 8.3. 

The tetraacetyl glucoside was hydrolyzed with 2 % meth
anolic potassium hydroxide to yield a glucoside of m. p. 
245°. 

Anal. Calcd. for C33H64O8-H2O: C, 66.4; H, 9.4. 
Found: C, 66.3; H, 9.1. 

A518-Pregnadienol-3-one-20 from Trillin Acetate.—A 
mixture of 5.2 g. of trillin tetraacetate and 15 cc. of acetic 
anhydride was heated in a bomb tube for ten hours at 200 °. 
Attempts were made to crystallize a portion of this prod
uct after hydrolysis with alkali, but an unsatisfactory prod
uct was obtained. 
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To a solution of 4 g. of the crude pseudo-trillin acetate 
in 200 cc. of acetic acid cooled to 15° was added a solution 
of 1.2 g. of chromic anhydride in 20 cc. of 90% acetic acid. 
After standing for one hour at 25°, water was added and 
the product was extracted with ether. The ethereal solu
tion was washed well with water and 3% sodium hydrox
ide solution. The ether was evaporated leaving a crys
talline residue. This was refluxed for ninety minutes with 
50 cc. of ethanol containing 5 cc, of concentrated hydro
chloric acid. The ketones were removed by Girard re
agent and distilled in a high vacuum at 120-140 °, and the 
distillate was crystallized from ether, acetone, and dilute 
methanol, m. p. 210-212°. When mixed with an authen
tic sample of A618-pregnanedienol-3-one-20, m. p. 212-
214°, there was no depression in melting point; yield 160 
mg. There was considerable material left in the mother 
liquors. 

Anal. Calcd. for CaH3o02: C, 80.2; H, 9.6. Found: 
C, 79.8; H, 9.7. 

As-Pregnenol-3-one-20.—To a solution of 150 mg. of 
A516-pregnadienol-3-one-20 in 50 cc. of ether was added 
200 mg. of palladium-barium sulfate catalyst and the 
mixture was shaken under hydrogen at 15 pounds pres
sure for ninety minutes. The solution was filtered and the 
solvent was removed. The product was crystallized from 
dilute acetone, m. p. 188-190°. When mixed with a 
sample of A6-pregnenol-3-one-20, m. p. 190°, it gave no 
depression in melting point. When mixed with alio-
pregnanol-3-one-20, m. p. 194°, it melted at 156-170°. 

Treatment of a steroidal sapogenin with acetic 
anhydride at 200° converts it into a pseudo sapoge
nin which can be oxidized to a A16-pregnenone-
20 derivative in good yield. By this method we 
have prepared A16-pregnenol-3(/3)-one-20l by the 
oxidation of the diacetate of pseudosarsasapo-
genin, as well as by the oxidation of the diacetate 
of dihydropseudosarsasapogenin. In a like man
ner we have prepared A16-a//o-pregnenol-3(/3)-
one-202 from the diacetate of pseudotigogenin 
and the diacetate of dihydropseudotigogenin, and 
have made A16-aWo-pregnenol-3(a)-one-208 from 
pseudo-epi-tigogenin and dihydropseudo-e£>i-ti-
gogenin. Of the four possible compounds, A16-
pregnenol-3-one-20 isomeric at C-3 and C-5 there 
remained but A16-pregnenol-3(a)-one-20 to be 

(1) Marker and Rohrmann, T H I S JOURNAL, 62, 518 (1940). 
(2) Marker and Turner, ibid., 62, 3003 (1940). 
(3) Marker, ibid.. 62, 2621 (1940). 

When mixed with AM8-pregnadienol-3-one-20, it melted at 
150-165°. 

Anal. Calcd. for C2IH38O2: C, 79.7; H, 10.2. Found: 
C, 79.8; H, 10.2. 

Progesterone.—A mixture of 100 mg. of A6-pregnenol-3-
one-20 and 100 mg. of platinum black was heated at 250-
300° under an atmosphere of carbon dioxide for one hour. 
The product was then extracted with ether, sublimed in 
high vacuum and crystallized from dilute acetone, m. p. 
120-121°. When mixed with an authentic sample of 
progesterone, m. p. 120°, it gave no depression in melting 
point. 

Anal. Calcd. for C2iHs„02: C, 80.2; H, 9.6. Found: 
C, 79.8; H, 9.6. 

Summary 

The glucosides of sarsasapogenin and diosgenin 
were prepared. The glucoside of diosgenin was 
identical with that obtained from trillium erectum, 
showing the latter to be a 3-a-glucoside of 
diosgenin. Trillin was converted to the pseudo 
derivative, which was oxidized directly without 
protecting the double bond to give A6,16-pregna-
dienol-3-one-20. The latter compound was re
duced catalytically to A5-pregnenol-3-one-20, 
which in turn was oxidized to progesterone. 
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prepared. This compound has now been made 
by the oxidation of the diacetate of pseudo-e^i-
sarsasapogenin and the diacetate of dihydro-
pseudo-e^'-sarsasapogenin. 

Reduction of A16-pregnenol-3(a)-one-20 with 
sodium in alcohol gave pregnanediol-3(a),20(a). 
This is identical with the pregnanediol obtained 
from pregnancy urines. Reduction with palla
dium gave pregnanol-3(a)-one-20, identical with 
another pregnancy urine product, whereas re
duction with platinum oxide catalyst gave preg-
nanediol-3(a),20(/3). Oxidation of the unsatu
rated hydroxy ketone gave Ais-pregnenedione-3,20 
which is also obtained by the oxidation of pseudo-
sarsasapogenin or dihydropseudosarsasapogenin 
directly without acetylation.1 

We had previously obtained A16-pregnenol-3(/3)-
one-20 by the oxidation of acetylated pseudosar-
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