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Further evidence is presented for the poatulate, formulated in Part I of this study, that dehydrosulfonylationa of steroidal 
lZn-sulfonah, with aluminum oxide, are prone to ateria acceleration. It is shown that in the ease of A/B-cis-fused steroids, 
this reaction proceeds smoothly from bulky adfonska, such aa tosylates and naphthalenesulfonstas, but only under vigor- 
ous conditions from small-&ed mesylstea. 

In Part I of this investigationr2 OUT group re- 
ported that an 11,12double bond could con- 
veniently be introduced into the steroid molecule 
by dehydrotosylation with aluminum oxide,d and 
suggested that this reaction was prone to steric 
acceleration. We showed that the reaction pro- 
ceeded readily, a t  room temperature, either in the 
presence of a bulky, quasi-axial 17a-substituent 
which subjects the 12a-sulfonate to a marked (1 :3) 
diaxial interaction, or in the case of cis-fusion of 
rings A and B, when the main plane of ring A is 
parallel to, and on the same side as, the axial 12- 
C-0 bond of the sulfonate. From an inspection of 
models, it  is clear that a cis-fused A-ring can exert 
steric compression on a 12a-sulfonate only when 
the latter is bulky. Therefore, in such an A/B cis- 
fused system, the elimination reaction should pro- 
ceed smoothly from large-sized 12a-sulfonates, such 
as tosylates and naphthalenesulfonats, but only 
with diAFiculty from small-sized 12~mesylates. 
The experiments described in this paper prove that 
this is indeed the case. 

When 12a-mesyloxypregnane-3,20-dione (111) 
was subjected to the action of alkaline aluminum 
oxide, under conditions which lead in high yield to 
the transformation of tosylate IIIa to All-pregnene- 
3,ZOdione (V),a an elimination reaction did not 
take place to an appreciable extent. In order to 
effect the elimination of methanesulfonic acid, the 
reaction had to be carried out at  an elevated 

(1) Paper .XlV of this series: Ch. R. Engel, R.-M. 
Hoegerle, and R. Deghenghi, Can. J. Chem., 38, 1199 
( 1960). 
(2) Part I: G. Just and Ch. R. Engel, J .  Ora. C k . ,  23. - .  . .  

12 .( i958). 
(31 The main asuects of this work were included in a 
. I  - 

communication pres'ented before the 40th Annual Conference 
of the Chemical Institute of Canada, Vancouver, Canada, 
June 1957. 

(4) Correspondence should be addressed to this author 
a t  the Department of Chemistry, Laval University, Que- 
bec, P.Q., Canada. 
(5) Thia paper is abbreviated from part of the M.Sc. 

thesis submitted by S. F. Papadopouloe to the Faculty of 
Graduate Studiea of the University of Weatem Ontario in 
May 1960. 
(6) Compare also: (a) Ch. R. Engel, K. F. Jennings, and 

G. Just, J. Am. Chem. Soc., 78,6153 (1956) and (b) A. Ruff 
and T. Reichstein, Helu. Chim. Acta, 34, 70 (1951). 

I 
HO co 

I 

' CH3 
I 

RO co 

CHZ 

111. R = CHgS02 0-CHz 

0-CHz 
IV. R=CHsSOz, Ri- < I 

I I Ib .R=  mso' IVa.R=CHS 
,O-CHQ 

R I = ,  I 

- d - C H 2  

temperature, as in the case of the elimination of p 
toluenesulfonic acid without steric assistance, for 
instance in the absence of a bulky l7a-substituent 
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and in the presence of a A4-3-keto moiety.= On the 
other hand, we confirmed the facile elimination, at 
room temperature, of p-toluenesulfonic acid from 
tosylate IIIa and, furthermore, we were able to 
introduce the 11,12double bond, in even higher 
yield, by treating the 12a-(2-naphthalenesulfonate) 
IIIb with aluminum oxide under conditions identi- 
cal to those employed in the dehydrotosylation. 
We thus obtained further, convincing, evidence 
that the elimination proceeds smoothly, under mild 
conditions, from sulfonates which are exposed to 
steric compression and only with difficulty in the 
case of unhindered 12a-sulfonates.' 

The naphthalenesulfonate I I Ib  was prepared 
from pregnane-12a-ol-3,20dione (I) via the 3,20- 
diketal 11,s because we found that naphthalene- 
sulfonyl chloride in pyridine attacked a free 3- 
keto group. Also, it was necessary to prepare the 
methanesulfonate I11 in pyridinechlorofom, as 
described by Fried and Sabolg since the 3-ketone 
was likewise attacked when the mesylation was 
carried out under the usual reaction conditions, in 
the absence of chloroform.1° The deketalieation of 
the intermediate diketals IV, IVa, and IVb, giving 
the free diketo derivatives 111, IIIa, and IIIb, 
was achieved by an exchange reaction with acetone 
in the presence of p-toluenesulfonic acid. 

The naphthalenesulfonates IIIb and IVb, which 
could not be obtained in the crystalline form, 
showed a characteristic absorption maximum in the 
ultraviolet a t  226-228 mb, similar to that exhibited 
by tosylates,'* but with a higher extinction co- 
efficient: in the case of purified naphthalenesul- 

(7) Because of the qualitative nature of our experimenta, 
based on the establishment of relative yields and not on 
actual reaction rates; also, because the yields in both the 
dehydrotosylation and dehydronaphthalenesulfonylation 
experiments were high, the observation of higher yields in the 
case of the elimination of Znaphthalenesulfonic acid might 
not seem truly significant. However, this observation w L  
confirmed in every set of experimenta and in different series. 
Furthermore, while it is possible to purify, in reasonable 
yields, a 12a-tosylate by rapid chromatography on slightly 
acid aluminum oxide,' 12a-naphthalenesulfonates are trans- 
formed even under those circumstances, in relatively high 
yield, to the corresponding 1 l,l2-unsaturated producta. 

(8) In  order to obtain a complete transformation of the 
diketone I to the diketal 11, the starting material had to be 
refluxed for thirty to thirty-six hours with ethylene glycol 
in benzene, in the presence of ptolueneaulfonic acid and 
with constant removal of water. After a reaction time of 
eighteen hours, an appreciable amount of 3-monoketal WM 
still present; this product could only be obtained in the 
amorphous form, but ita l2a-mmylate derivative IVc 
crys tabed  well. 

(9) J. Fried and E. F. Sabo, J .  Am. Chem. Soc., 79,1130 
(1957). 

(10) Compare for instance: H. P. Sigg and T. Reichstein, 
Helv. Chim. Acta, 39, 1507 (1956). 

(11) H. Schinz and G. Shitppi, Heb.  Chim. A&, 30, 
1483 (1947). Compare also: C. Djerassi, E. Batrea, J. 
Romo, and G .  Rosenkranz, J .  Am. Chem. Soc., 74, 3664 
(1952); G. Rosenkranz, J. Pataki, and C. Djerassi, J.  
Org. Chem., 17, 290 (1952); H. J. Dauben, Jr., B. Loken, 
and H. J. Ringold, J .  Am. Chem. Soc., 76, 1339 (1954); 
Ch. R. Engel, Can. J. Chem., 35,131 (1957). 

fonate IIIb, log e was 5.0, as compared to 4.4 for 
the pure tosylate IIIa. 

EXPERIMENTAL 

~ , ~ ~ B i s e t h ~ l l e n e d i o z y p r e ~ n e - i 2 a ~ l  (11). (a) A solution 
of 3 g. of pregnane-12asl-3,2O-dione (I),a m.p. 179-180', 
in 200 cc. of absolute benzene, was reduced to 185 cc. There 
was added 55 cc. of freshly distilled ethylene glycol and 120 
mg. of ptoluenesulfonic acid monohydrate and the mixture 
was refluxed under exclusion of moisture for 30 hr., with 
vigorous stirring. During this period, moist benzene waa 
removed periodically with the help of a water trap. After 
cooling, the product was poured into an iced sodium bicar- 
bonate solution and the mixture waa extracted with ether. 
The organic layer was washed with iced 1% sodium bicar- 
bonate solution and with water, dried over sodium sulfate 
and taken to dryness. The residue (3.75 g., 99.70/,), represen- 
ting diketal 11, crystallized upon trituration with ether; 
m.p. 78-80'; uzl 3415 cm.-' (l2a-hydroxyl), 1190, 1162, 
1104, 1085, 1060 cm.-1 (ketal bands). A sample was recrys- 
tallized three times from ether-hexane for analyeis; m.p. 
78-79', [sly 31-32'. 

Anal. Calcd. for C&,oOa: C, 71.39; H, 9.59. Found: C, 
71.23; HI 9.47. 

(b) In another experiment, 2.0 g. of I was treated in an 
analogous faahion in 134 cc. of absolute benzene with 33 
cc. of ethylene glycol and 80 mg. of ptoluenesulfonic acid, 
for 18 hr. The amorphous reaction product (2.7 g.) was 
chromatographed on 82 g. of aluminum oxide (pH 8.5, 
activity 11-111). Benzene-ether (4:l) eluted 700 mg. of 
crude amorphous fethylaedioxypregnane-l8a-oL80-one, 
which resisted all attempta of crystallization; 1700 cm.-l 
(aO-ketone, single band), Elutions with benzene-ether mix- 
tures (1:l and 1:4) gave 1.25 g. of crystalline diketal 11, 
m.p. 78-80", identical with the product described under 

i2~-Hydroxy-5 ,~O~ise thy lenediozypregnane- i~a-met~ne-  
SzllfDnate (IV). To a solution of 850 mg. of 3,2O-bisethylene- 
dioxypregnane-12a-01 (11), m.p. 77-78.5", in 5.3 cc. of pyri- 
dine, was added a t  -16', 4.2 cc. of a mixture prepared a t  
- 5" from 4.2 cc. of pyridine and 2.22 cc. of freshly distilled 
methanesuifonyl chloride. The product was allowed to stand 
for 4 hr. a t  0' and then for another 48 hr. a t  -4".  Ice and 
ice water were added and after 4 hr. the mixture was ex- 
tracted with ether. The ethereal solution was washed with 

( 4 .  

(12) Results similar to those obtained in the above- 
described series of transformations of the 12a-sulfonates 
111, IIIa, and IIIb with aluminum oxide were encountered 
when the corresponding diketab IV, IVa, and IVb were 
subjected to the action of aluminum oxide: dehydro- 
mesylation took place only a t  elevated temperatures, 
whereas the tosylatc IVa and the naphthaleneaulfonate 
IVb gave readily, at room temperature, the unsaturated 
diketal VI, which was transformed with acetone and p 
toluenesulfonic arid to A11-pregnene-3,20-dione (V). 

(13) The melting points were taken in evacuated capil- 
laries and the temperatures were corrected. 

(14) We are indebted to Mr. J. F. Alirino, Metuchen, 
N. J., for the excellent microanalytical work. 

(15) The aluminum oxide used waa a gift of Merck and 
Company, Montreal, to whom we express our sincere thanks. 
The commercial product was treated before use, as described 
in footnote 18 of reference 2; compare also footnote 18 
of the first article of this series [Ch. R. Engel, J .  Am. 
Chem. Soc., 76, 4909 (1954)]. 

(16) For chromatographic purifications with silica gel, 
Davison's product No. 923 waa used. 

(17) We extend sincere thanks to  Canada Packers Ltd., 
Toronto, for a generous gift of 3a,l2a-diacetoxypregane- 
%ne, which wau wed aa starting material for the p r e p  
aration of I. 
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water, iced dilute hydrochloric acid, iced 1N sodium car- 
bonate solution and with water, was dried over sodium 
sulfate, and was taken to dryness in uacuo. The crude crystal- 
line reaction product (925 mg., 9270) was recrystallized 
three times from ether-hexane for analysis; map. 134-135', 

Anal .  Ca,lcd. for C ~ B H ~ ~ O T S :  C, 62.62; H, 8.49; S, 6.43. 
Found: C, 6'2.55; H, 8.60; S, 6.22. 

3-Ethylenedioxypregnane-1 ~a-ol-20-one1 Oa-methaneaul- 
fonate (IVc). At -5", 1.95 cc. of freshly distilled methanesul- 
fonyl chloride was dissolved in 3.84 cc. of absolute pyridine. 
A quantity of 3.8 cc. of this solution was added, at -15", 
to a solution of 700 mg. of amorphous 12a-hydroxy-3-ethyl- 
enedioxypregnane-20-one (see above), in 4.8 cc. of pyridine. 
Theproduct was treated and worked up as described for 
the preparation of the 12a-mesyloxy diketal IV. Thus, there 
was obtained 800 mg. (94Yo yield) of crystalline 3-ethylene- 
dioxypregnane-12a-ol-20-one-l2~-methanesulfonate (IVc), 
m.p. 134-135". The product was recrystallized four times 
from ether-hexane for analysis; map. 147.5-148O; YZ; 
1700 cm.-l (20-ketone), 1360, 1325, and 1164 om. - l  (mes- 
ylate), 1102, 1087,1062 om.-' (ketal bands), [a]: 86.5', 

AnaE. Calcd. for C24H3800S: C, 63.40; H, 8,43; S, 7.05, 
Found: C, 63.28; H, 8,22; 8, 6.91. 

Pregnane-lWa-ol-S,WU-dione-lW~-naethanesulfonate (111). To 
a solution of 1.0 g. of pregnane-lZa-ol-3,2O-dione (I), m.p. 
179-BO", in 1.5 cc. of absolute chloroform and 1.1 cc. of 
pyridine, there was added 0.35 cc. of methanesulfonyl 
rhloride in 0.8 cc. of chloroform, at  0'. The mixture was 
allowed to stand for 16 hr. a t  0' and was then poured into 
800 cc. of ice water. The organic product was extracted with 
ether, the ethereal solution was washed with water, iced 
2N hydrochloric acid and iced sodium carbonate solution and 
u-ith water. After drying with sodium sulfate the solvent was 
removed. The crude amorphous residue (1.3 9.) showed no 
hydroxy absorption in the infrared and a double keto 
band. The product was rapidly chromatographed on 40 g. 
of aluminum oxide ( p H  6.5, activity 11-111). Benzene-ether 
mixtures eluted 966 mg. (78%) of crystalline mesylate 111, 
map. 105-109'. Elutions with ethyl acetate gave 264 mg. of 
impure starting material I, m.p. 158-161', melting after one 
recrystallizat,ion a t  176-178'; the product was idwit ified by 
mixed melting point and infrared analysis. (Considering 
this recovery of starting material, the yield of I11 was prar- 
tically quantitative.) A sample of mesylate I11 was recrys- 
tallized four times from ether for analysis; m.p. 114-114.5'; 
JJ::~ 1705 and 1697 cm. -1 (double band of 3- and 20-ketones), 
l:345 and 1172 cni.-' (mesylate), [a]'," 92.4'. 

Anal. Calcd. for ClzHaaOsS: C, 64.36; H, 8.35; S, 7.81. 
Found: C, 64.66; H, 8.31; S, 7.71. 

Reaction of 12a-nresylozypregnane-5,20-dio~ie (111) with 
aluminum oxide at r o m  temperuture. A quantity o f  560 
nig. of mesglate 111, m.p. 111-113", was chromatographed, 
at, rooin t>emperature, on 16 g. of aluminum oxide ( p H  
8.5, activity 11) (compare the preparation of V from IIIa2). 
The majority of the starting material (387 mg.) was recovered 
in the pure state, m.p. 114-115'. No A11-pregnene-3,20- 
dione (V) was isolated. The experiment was repeated with 350 
nig. of the recovered inesylat,e 111; again no 11-unsat'urated 
product could be isolated aud 274 mg. of pure inesylate 
was recovered. 

A"-Pregnene-d,dO-dione (V)zpl* by  dehydromesylation with 
aluminum oxide at elevated temperatures. (a) From 12a- 
niesyloxypregnune-3,80-dione (111). A quantity of 274 mg. 
of mesylate 111, m.p. 114-115', was treated with 21 g. of 
aluminum oxide ( p H  8.5, activity 11) a t  5 5 O ,  as described 
for the dehydrotosylation of 120L-to~yloxyprogesterone.~ 
There was obtained 107 mg. of impure A11-pregnene-3,20- 
dione (V), m.p. 109-117'; the product was again treated with 
aluminum oxide a t  55", and thus there was obtained 33 mg. 
of AI1-pregnene-3,20-dione, m.p. 124-127', identified by 

(18) P. Hegner and T. Reichstein, HA. Chim. A&, 26, 

690. 

721 (1043). 

mixed melting point and comparison of the infrared spec- 
trum with that' of an authentic sample. 

(b) From IWa-mes~loxy-b,IO-bisethylenedaoxypregnane ( Iv)  . 
A quantity of 870 mg. of mesyloxy diketal IV, m.p. 134- 
136', wm treated with 50 g. of aluminum oxide ( p H  8.5, 
activity 11), for 6 hr. at 55", according to the procedure pre- 
viously described? (see also above). There was obtained 430 
mg. of an oily product, which gave a positive tetranitro- 
methane reaction and which was I cchromatographed, a t  
room temperature] on 13 g. of aluminum oxide (pH 8). 
The purified, but amorphous A1'-5,d0-bisethylenedioxypreg- 
nene (VI) thus obtained (413 mg.) was dissolved in 71 CC. 
of absolute acetone and treakd for 36 hr. mith 90 mg. of 
p-toluenesulfonic acid a t  room temperature. From the 
crude reaction product (276 mg.), 100 mg. of pure, authentic 
A1'-pregnene-d,bO-dione (V), m.p. 128-129', was obtained by 
crystallization from ether-hexane. 

(c)  From ll~-mes~loxy-b-ethylened~oxypregnane-2~one 
(IVc). Treatment of 265 mg. of 12a-mesyloxy-3-ethylene- 
dioxypregnane-20-one (IVc), m.p. 147-148', with 40 g. of 
aluminum oxide (gH 8.5, activity 11) a t  55', for 6 hr., gave 
201 mg. Of amorphouo a11-$-ethylened~ox~preynene-20-~~, 
which was rechromatographed a t  room temperature to 
gjve 150 mg. of purified, but still amorphous product; 
Y,,, 1695 cm.? (20-ketone), 1623 and 723 cm.-' (A'*- 
double bond). A solution of this product in 15.5 cc. of abso- 
lute acetone was treated for 36 hr. with 20 mg. of p-toluene- 
sulfonic acid a t  room temperature. Precipitation in a dilute 
sodium bicarbonate solution gave 35 mg. of A1l-pregnene-S,RU- 
dime (V), m.p. 127-129'. The filtrate gave, upon extraction 
with ether,, 100 mg. of impure product which yielded, after 
chromatography, another 31 mg. of V, m.p. 128-130", and 
51 mg. of less pure product, map. 110-120'. Both portions 
gave a positive tetranitromethane reaction, Recrystalliza- 
tion of the higher melting fraction from ether-hexane raised 
the map. to 133.5-134.5". The product was sublimed a t  110" 
in high vacuum for analysis; m.p. 133-134"; u",; 3000 em.-' 
(A1l-double bond), 1711 and 1693 cm. -1 (3,20-diketone), 
1623 and 723 cm.-' (&"-double bond). 

Anal. Calcd. for C,,H,,O,: C, 80.18; H, 9.61. Found: C, 
78.97; H, 9.88. 

All-Preqnene-S,BO-dione (V) from pregnanel2a-ol-5,2?0- 
dio,iP-1aor-(P-tol.uenesu~f~a~e) (IIIa) .ztBbt lo The 12a-tosyloxy- 
pregnane-3,20-dione (IIIa), used in this experiment, was 
prepared from diketal I1 as follows: A solution of 3 g. of 
3,20-bisethylenedioxypregnane-12~-01 (11), m.p. 77-78', and 
3.16 g. of p-toluenesulfonyl chloride in 16.3 cc. of pyridiw 
was stored for 6 days a t  50'. The usual working up gave 3.8 
g. of crude amorphous ld~-tosyloxy-S,~O-bise~hylenediozy- 
pregnane (IVa), ~2"" 235 in p (log ,.3.9), contaiIiing 6onie 
3-monoketal as evidenced by a small 20-keto band in the 
infrared. The product was chromatographed on silica g ~ l  
m d  gave 1.78 g. of purified tosyloxy diketal IVn, X ? z 6 O H  226 
mp (log c 4.4). This product, was subjected to an excharigp 
reaction with acetone and p-toluenesulfonic acid, as described 
above, and the resulting amorphous reaction prodiict, (1.5 
g.) was chromatographed on silica gel. Thus 890 1 1 1 ~ .  of 
authentic, crystalline 12a-tosylozypreg?lalle-d,%0-dio?le (IIla 1, 
n1.p. 124-127', X ~ ~ 6 0 " H  226, nip (log e 4.4), was obtained. 
The melting point was raised by oiie recrystallization from 
methanol to 129-131". 

A quant,ity of 610 ~ n g .  of j)urc: fosyloxy dilcetoiio I l l : ] ,  
11i.p. 129--131", was chromatographed on 20 g. of aluminmi 
oxide ( p H  8.5) activity 11), as previously described.* Thc 
benzene-ether fractions (4:l)  gave 2T6 mg. of A"-pregnene- 
J,$O-dione (V), m.p. 125-127' (70% yield). The rest of thc 
chromatogram fractions (334 mg.) still showed an ultra- 
violet absorption spectrum typical of a tosylate6" and was 
rechromatographed on 10 g. of aluminum oxide, as before. 
Benzene-ether eluted 60 mg. (15% from the 610 mg. of 

L)me(Lx 

(19) J. v. Euw and T. Reichstein, Heh.   chin^. Ada,  29, 
654 (1946). 
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starting material IIIa) of Al1-pregnene-3,20-dione (V), m.p. 
124-127' (total yield after two chromatograms 85.5%). 

A"-Pregnene-S,BO-dione (V) from p~egnane-lBor-ol-S,&O~ 
dione-iBn-(&naphthalaesulj~te)(IIIb). The diketonaph- 
thalenesulfonate I I Ib  used in this experiment wm prepared 
as follows: A solution of 1.2 g. of 3,20-bisethylenedioxy- 
pregnane-12a-01 (11), m.p. 78-80', and 1.56 g. of 2-naph- 
thalenesulfonyl chloride in 6.3 cc. of pyridine was kept for 6 
days at  50". The product was extracted with ether and the 
organic solution was washed with iced dilute hydrochloric 
acid, iced sodium bicsrbonatesolution and with water and was 
dried over sodium sulfate. Evaporation of the solvent gave 
1.63 g. of amorphous product, 227-228 mp (log 
e 4.8), representing crude 1 la-hydroxy-S,dO-bisethylenedioxy- 
pregnane-lWa-(l-naphthaEenesulfonate) (IVb). In another run, 
2 g. of diketal I1 gave 2.5 g. of IVb, 226 m w 
(log c 4.5). This product was chromatographed on 100 g. 
of silica gel. Benzene-ethyl acetate (84:16) eluted 1.5 g. 
of a clear oil, X Z 6 O E  227-228 mp (log e 4.9), which was dis- 
solved in 141 cc. of absolute acetone and treated for 36 hr. 
with 197 mg. of p-toluenesulfonic acid. The usual working up 
gave an amorphous reaction product (1.25 9.) whieh was 
chromatographed on 50 g. of silica gel. Benzene-ethyl ace- 
t ate fractions eluted 694 mg. of a clear, amorphous product, 
representing pregnane-12aY-ol-S,20-dione-12a-(B-naphthnlene- 
si~/fonale)(IIIb), 227-228 mp (log E 5.0), vzy 1700 
and 1695 cm. (3,ZO-diketone). 

h quantity of 655 mg. of this purified diketonaphthalene 
wlfonate I I Ib  (equivalent to 610 mg. of tosylate IIIa) 
was chromatographed on 20 g. of aluminum oxide (pH 8.5, 
activity 11) under conditions identical to those employed 
for the reaction of tosylate IIIa with this reagent. Benzene- 
ether (4: 1) eluted 300 mg. (76% yield) of A11-pregnene-b,80- 
dione (V), m.p. 124-127". The rest of the chromatogram 
fractions (355 mg.) was rechromatographed, as described 
in the case of the tosylate IIIa. Thus, another 50 mg. 
(13% from 655 mg. of riaphthalenesulfonate IIIb) of AI1- 
pregnene-3,20-dione, m.p. 124-127", waa obtained (total 
yield after two chromatograms 89%). 

Rapid chrmatography of naphthalenesulfonate IVb on 
acidic aluminum oxide. A quantity of 500 mg. of 1 2 ~ -  
hydroxy - 3,20 - bisethylenedioxypregnane - 12a - (2 - naph- 
thalenesulfonate) (IVb) was dissolved in a small amount 
of benzene and absorbed on 15 g. of acidic aluminum 
oxide (pH 6, activity 111). The product was rapidly chro- 
matographed, the first elutions being made with petroleum 
ether (b.p. 30-6O0)-benzene (1: 4) mixtures. Thus, there was 
obtained 268 mg. (77%) of crude 11-unsaturated product 
which was subjected to the usual exchange reaction with 
acetone and p-toluenesulfonic acid. From the reaction 
mixture, 116 mg. of crystalline A11-pregnene-3,20-dione (v) 
was obtained; m.p. 126-127.5', not depressed upon admix- 
ture of an authentic sample; the mother liquors amounted 
to 84 mg. 
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Eth) 1 8,1%epoxy3p,5-dihydroxy-5p-etianate (111), which is obtainable as a minor reaction product in the selective 
dehydration of 3p,5,14,19-tetrahydroxy-5&14~-etianic acid ( I )  leading mainly to  ethyl 3j3,5,l9-trihydroxy-Al4-5p-etienate (11), 
has been transformed by conventional methods into 8,lY-epoxyprogesterone (X) and 8,19-epoxycortexone (XVII). A con- 
spicuous feature of the 8,lY-epoxy series is the pronounced, abnormal levorotatory shift which occurs when the 5p-hydroxy- 
:I-o.to compounds are converted into the A4-3-ketones. .h the analogous 19 :%lactone compounds behave riormally in this 
respect, no ~xplanation for this phenornenori citn be giveii itt prrsent. 

The degradatsiou of stropharithidol to 3P,S, 14,19- 
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tvtwhydroxy-5/3, 14@-et8iaiiic acid (I) was described 
from this laboratory some time ago.4 Treatment of I 
with 0.1 N ethariolic hydrogen chloride resulted 
mainly in simultaneous esterification and selective 
of Biochemistry, Vol. 4 [Symposium: Biochemistry of 
Steroids], Pergamon Press, p. 259 (1959). 
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