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Synthesis of Radioactive Cortisone’ 
BY DAVID K. FUKUSHIMA, THEODORE H. KRITCHEVSKY, MAXWELL LEIGH EIDINOFF AND T. F. GALLAGHER 

The platinum catalyzed exchange of tritium for hydrogen was 
accomplished with 3a-acetoxypregnane-3,2O-dione and cortisone acetate was prepared from this compound by the method 
described in the preceding paper. The distribution of the isotope in the molecule was studied and the majority of the isotope 
was localized at C-16. 

The synthesis of radioactive cortisone has been described. 

In order to study many problems dealing with the 
localization, transformation and ultimate fate of 
the adrenocortical hormones, it is necessary to have 
the hormones suitably labelled with a stable or 
radioactive isotope. Earlier studies from this 
Laboratory have dealt with the preparation of deu- 
terium steroid hormones. To broaden the investi- 
gations and to enable more detailed study of adrenal 
hormone physiology, we have prepared cortisone 
with tritium in the molecule. 

The starting material for the synthesis of radio- 
active cortisone was 3 a-acetoxypregnane-1 1,20-di- 
one (I). The introduction of the isotope was 
achieved by the platinum catalyzed exchange reac- 
tion in acetic acid containing water enriched with 
tritium. This procedure, used for the preparation 
of deuterium cholesterol by Bloch and Rittenberg, * 
is a general reaction that has been studied for some 
time in our Laboratory. As will be evidenced in 
this report and in later work, the procedure does not 
give a random distribution of the isotope but on the 
contrary, a specific localization a t  one or more posi- 
tions. After the exchange reaction the radioactive 
3a-acetoxypregnane-1 1,20-dione was diluted 3- 
fold with non-isotopic product and was refluxed in 
the presence of alkali in order to remove all isotope 
from the labile positions alpha to the carbonyl 
groups. It was presumed that during this reaction 
all, or very nearly all, of the isotope incorporated 
on carbons 9, 12, 17 and 21 was replaced by ordi- 
nary hydrogen. This assumption must be made 
with certain reservations. It is highly probable 
that a ketone group at  C-11 enolizes to both C-9 
and C-12 as evidenced by the formation of esters3 
with the double bond between C-9 and C-11 while 
bromination* of an 11-ketone results in the substi- 
tution of halogen on C-12. It is highly probable, 
therefore, that any isotope introduced a t  9 or 12 
during the exchange reaction would be replaced by 
the hydrogen of the medium during refluxing with 
alkali. The ketone on C-20, on the other hand, 
enolizes principally toward C-17 since bromination 
of the ketone yields first a 17-bromo derivative and 
since enol derivatives have the unsaturated bond 
extending from C-17 to C-20. We do not know the 
extent of enolization to C-21 and as will be shown in 
subsequent sections, removal of tritium from this 
terminal methyl group was not complete after two 
hours heating with aqueous alkali. 
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The radioactive 3 a-hydroxypregnane-1 1,20-dione 
was converted to 3a, 17a-dihydroxypregnane-11,- 
20-dione (IIa) and this product was rigorously puri- 
fied. The radioactivity was 1410 pc./mMa4a The 
remaining stages of the synthesis of cortisone were 
carried out by the procedure described in the pre- 
ceding paper.8 Both the free alcohol IIIa and the 
21-monoacetate IIIb were prepared. The prod- 
ucts were highly radioactive, 1030 pc./mM. and 
the physical constants demonstrated that the com- 
pounds were as pure as the best products described. 

Since the radioactive cortisone is intended for use 
in biological and biochemical experiments, it is im- 
portant to determine the position occupied by the 
isotope. This problem is also interesting from a 
purely chemical standpoint since the position of the 
isotope is determined by the nature of the catalyst- 
substance complex formed during the exchange reac- 
tion in dilute acetic acid a t  elevated temperature. 
Degradation studies were undertaken, therefore, to 
establish the location of the isotope and advantage 
was made of the fact that hydrogens a to a ketone 
group are “labile” and are replaced by hydrogen of 
the medium when refluxed with alkali. A hydro- 
gen atom attached to an isolated double bond is 
stable under these conditions whereas hydrogen 
attached to the double bond of an a, ,&unsaturated 
ketone system is labile and exchanges with the 
medium. Oxidation by chromic acid under mild 
conditions is accomplished without generalized iso- 
topic loss, except a t  the positions oxidized. Thus 
the oxidation of a secondary alcohol to a ketone 
group is accompanied by loss of isotope from the 
carbon bound hydrogen of the carbinol group, while 
isotope alpha to the resultant ketone does not ex- 
change with the medium provided, of course, that 
the ketone is not heated with either acid or base. 
These facts are well illustrated in this study and 
have been amply confirmed by a number of similar 
investigations carried out in this Laboratory. 

It was first shown that a small amount of radio- 
activity was still present a t  C-21 of both the final 
product cortisone and the initial material 3a-hy- 
droxypregnane- 1 lJ20-dione. When 3 a-acetoxy- 
17a-hydroxypregnane-1 1,20-dione (IIb) , 1410 pc./ 
mM., from which any possible isotope a t  C-17 had 
been eliminated during the oxidation with perben- 
zoic acid, was oxidized with chromic acid, 3a-ace- 
toxyetiocholane-ll,l7-dione (Va), 1330 pc./mM. 
was obtained. The transformation is equivalent 
to the removal of the C-21 methyl group and, 
therefore, the decrease in specific activity is equal to 
the amount of isotope which was initially attached 
to the C-21 methyl group, that is, 80 pc./mM. A 
similar result was obtained when cortisone ace- 
tate (1030 pc./mM.) was oxidized to adrenosterone 

(4.) Micmcdc l  per millimole; ace experimental metion. 
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IV (910 pc./mM.). The loss of radioactivity (120 
pc./mbI.) is comparable although slightly larger 
than indicated from the preceding result. The 
minor discrepancy is readily understandable, since 
the cortisone acetate was subjected to a mild alka- 
line hydrolysis in aqueous medium prior to oxida- 
tion to adrenosterone. As will be clear from subse- 
quent discussion, a certain amount of isotope in 
the cortisone acetate was in a “labile” position and, 
therefore, a slightly greater loss in this instance was 
expected. The value obtained for the radioactivity 
a t  C-21 from oxidation of 3a-acetoxy-l7a-hydroxy- 
pregnane-l1,20-dione is probably more nearly the 
true value. 

When adrenosterone (910 pc./mM.) was equili- 
brated by heating for four hours with alkali, the 
adrenosterone recovered had a specific activity of 
30 pc./m%l. The very considerable loss of radio- 
activity proved that practically all of the isotope 
was in “labile” positions in the adrenosterone 
molecule. Since prior treatment had removed all 
of the isotope from C-9, C-12 and C-17 and since as 
will be demonstrated later there was no isotope a t  
3, the result with adrenosterone proves that most of 
the isotope in the cortisone nucleus must have oc- 
cupied positions 2, 4, 6 or 16. The results provide 
strong evidence that oxidation with chromic acid 
does not remove any appreciable amount of isotope 
from the steroic nucleus despite the fact that pfacti- 
ially all the isotope present was in “labile” positions. 

The distribution of tritium in the steroid nucleus 
was established by the following results. Oxidation 
of 3a,17a-dihydroxypregnane-ll,20-dione (IIa) 
(1410 pc./mM.) with chromic acid followed by 
equilibration of the product with aqueous alkali for 
2 hours, yielded etiocholane-3,11,17-trione (VI) 
with a specific activity of 120 pc./mM. The loss 
of specific activity must be corrected for the amount 
previously found present on C-21, that is 80 pc./ 
mhl.; the difference, therefore, 1210 pc./mM., 
must have been lost from the nuclear positions 2,4 
and 16 since these are the only ones in this molecule 
that could have contained “labile” isotope. A 
very considerable amount of the 1210 pc./mM. was 
a t  C-1 6. 3ar-Acetoxyetiocholane-ll,17-dione (Va), 
1330 pc./mM., obtained by oxidation of 3a-acetoxy- 
17 a-hydroxypregnane-1 1,20-dione was hydrolyzed 
and equilibrated with aqueous alkali for two hours 
and yielded 3a-hydroxyetiocholane-11 ,l7-dione 
(Vb) with a specific activity of 610 pc./mN. The 
loss, 720 pc./mM., represents the radioactivity 
which must have been present a t  C-16 since this is 
the only position in the molecule that could have 
contained “labile” isotope. The difference then 
between this value and the amount present a t  C-2, 
C-4 and C-16 (1210 pc./mM.) is 490 pc./mM. and 
this must represent the total activity present a t  C-2 
and C-4 together. The amount of tritium a t  C-5 
and C-6 can be established as follows. Comparison 
of etiocholane-3,11,17-trione and adrenosterone 
(A4-androstene-3,11J17-trione) shows that these two 
compounds differ in terms of labile hydrogen by the 
hydrogen attached to C-5 and C-6. The difference 
in the radioactivity of the two products, 70 pc./mM. 
is, therefore, a clear measure of the isotope which 
occupied C-5 or C-6, 

The experimental results thus far have permitted 
us to draw the following conclusions about the dis- 
tribution of radioactivity in the 3a, 17a-dihydroxy- 
pregnane-11,20-dione that was used for the synthe- 
sis of cortisone: C-16 contained 720 pc./mM.; 
C-2 and C-4 together contained 490 pc./mM.; C-21 
contained 80 pc./mh‘I.; and C-5 and C-6 combined 
contained 70 pc./mM.; stably bound and location 
undetermined 50 pc./mhl. The sum of the specific 
activities a t  these carbons accounts for all of the ac- 
tivity in the equilibrated Sa-hydroxypregnane- 
11,20-dione from the exchange reaction. 

It would be desirable to draw a conclusion about 
the amount of isotope a t  C-4 in both 3aIl7a-dihy- 
droxypregnane-1 1,20-dione as well as cortisone 
acetate and, with reservations, this is possible. 
it’hen 3a, 17a-dihydroxypregnane-ll,20-dione was 
transformed to cortisone acetate there was a loss of 
380 pc./mXl. The preceding evidence has shown 
80 pc./mM. in the C-21 methyl group. In the 
preparation of cortisone, one of the hydrogens of 
the methyl group was replaced with an alcohol 
group and thus one-third of the activity or 25 rc./ 
mhl. should have been lost from the side chain. In 
a preliminary experiment a diluted sample of the 
radioactive 3a-hydroxypregnane-1l120-dione (VII) , 
8.6 pc./mXl. , was oxidized with N-bromoacetamide 
and the pregnane-3,1lJ20-trione (VIII) isolated 
contained 8.5 pc./mM. It is apparent, then, that 
within experimental error, there was no isotope a t  
C-3. Therefore if the transformation of 3aJ17a- 
dihydroxypregnane-1 1,20-dione to cortisone acetate 
were accomplished without any loss of isotope save 
the 25 pc./mM. from C-21, the final product would 
be expected to have 1385 pc./mM. while as an ex- 
perimental fact it had a specific activity of 1030 
pc./mM. Since this difference (355 pc./mM.) must 
certainly have been from hydrogens on C-4 and 5 
and possibly from hydrogens attached to C-2 or 
C-6, an estimate can be made of the radioactivity 
that each of these four sites contributed to the loss. 

Let i t  be assumed that formation of the a,p-un- 
saturated ketone system in Ring A was effected 
without preferential reaction of hydrogen or tritium 
atoms and that there was no equilibration of “la- 
bile” hydrogen. Although the rate and extent of 
enolization of the intermediates are very important 
in these considerations, the latter assumption is 
obligatory in order to arrive a t  a conclusion that is 
in reasonable agreement with experimental fact. 
A very strong argument can be adduced for C-2 on 
the basis of these conditions. If the specific activ- 
ity thus far referred to as located a t  C-2 and C-4 to- 
gether (490 pc./niM.) were actually all a t  C-2 the 
preparation of cortisone acetate should have been 
achieved without any serious loss of isotope. This 
would follow from the fact that 3-ketones of the 
normal series brominate predominantly a t  C-4, 
Thus, no isotope would be lost in the bromination 
step and the only possibility for loss of isotope from 
C-2 would result from enolization of the 4-bromo- 
3-ketone toward C-2 or exchange of the isotope in 
subsequent stages of the formation of the a,p-un- 
saturated ketone. It is little likely that 4-bromo- 
3-ketones of the cholane series would enolize ex- 
tensively toward C-2 especially a t  low temperature, 
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CHa 
I co 

VI Va R = CH3C0 
120 pc./mM. 1330 pc./mM. 

J, KOH 

CHs Vb R = H CHs 

co I co 610 pc./mM. I 

VI1 VI11 
8.6 pc./mM. 8.5 pc./mM. 

in acetic acid in the presence of sufficient sodium 
acetate to buffer most of the hydrobromic acid 
formed in the substitution reaction. The A4-3- 
ketone system of cortisone enolizes almost exclu- 
sively toward C-6. In both events little isotope 
would be lost from C-2 while in actuality a very 
considerable amount of isotope was lost in the 
transformation of 3a, 17a-dihydroxypregnane-11,- 
20-dione (IIa) to cortisone acetate (IIIb). The 
assumption, therefore, that all of the isotope was a t  
C-2 obviously does not fit the facts. 

If it be assumed that the radioactivity thus far 
referred to as a t  C-2 and C-4 together were equally 
distributed among the 4 hydrogen atoms a t  both 
C-2 and C-4, the loss of a t  least one-quarter the to- 
tal, or 120 pc./mM., might be expected in the forma- 
tion of cortisone. Even if all of the isotope a t  C-4 
had been lost through bromination and exchange, 
the total activity lost should have been 245 pc./mM. 
instead of 355 pc./mM. experimentally determined. 
While the possibility that the isotope was equally 
distributed between (2-2 and C-4 has not been rig- 
idly excluded, it is unlikely. This leaves as a last 
alternative the presumption that all or most of the 
tritium was on C-4. If this were so and the isotooe 

CHpOR made of the 70 pc./ 
mM., located a t  C-5 
and C-6 and the not 
unreasonable hypothe- 
sis made that all of this 
has been lost either by 
direct abstraction in the 
dehydrobromination or 
by exchange with the 
medium from C-6 dur- IIIa  R = H 

I I Ib  R - CH,CO ing cleavage of the 
semicarbazone, then the 

1. xaOH calculated loss of 316 
2. CrOl pc./mM. closely ap- 

proximates the experi- 
mentally determined 
figure. Moreover, since 
the formation and 
cleavage of the semi- 
carbazone in acetic- 
pyruvic acid was car- 
ried out a t  65-70’, it is 
quite likely that there 

910 pc./mM. was some replacement 
of the “labile” hydro- 
gen a t  C-4. Therefore, J. KOH 

50 pc./mM. a greater loss would be 
expected than the cal- 

culations suggest, since these were based on the as- 
sumption that no exchange with the medium would 
occur. These considerations therefore, lead to the 
conclusion that as a first approximation most of 
the isotope in Ring A is a t  C-4. The corollary of 
this conclusion is that the platinum catalyzed ex- 
change of tritium for hydrogen of 3a-acetoxypreg- 
nane-11,20-dione in dilute acetic acid at 150’ leads 
predominantly to a product stably isotopically 
labeled a t  C-4 and C-16. 

From these deductions it is then possible to 
arrive a t  a good estimate of the isotopic distribution 
in the cortisone acetate obtained in this investiga- 
tion. The specific activity of the product, 1030 
pc./mM., is distributed as follows: 720 pc./mM. 
or 70% is a t  (2-16, 50 pc./mM. or 5% is a t  C-21, 
50 pc./mM. or 5% is stably bound and not located 
in the present investigation and 210 pc./mM. 
or 20% is a t  (2-4. It should be emphasized that 
the specific activity of C-4 is a maximum value 
and the actual amount a t  this position may be less 
than this figure. 

Experimental5 
Measurement of Radioactivity.-The steroids were 

burned in a stream of oxygen using a platinum filling in the 
combustion tube. The water was trapped a t  Dry Ice 
temperature and was converted to hydrogen gas by passage 
through a zinc filled tube a t  400’ in the absence of air. 
The hydrogen gas was introduced into an 18mm.  diameter 
counter tube having a silvered cathode and a 2-mil tungsten 
anode wire. The counting gas mixture consisted of approx. 
k m .  pressure of hydrogen and 6 k m .  pressure of methane. 
Measurements were made in the upper portion of the pro- 
portional region using a pulse amplifier and scaling circuit, 
the discriminator of which was set to accept all pulses 

co I 

o// ’ - C P - O H  

;p 
1030 pc./mM. 

I 

1 

O B  ’ 
IV 

Was equally distributed between equatorial a& 
polar hydrogens, one-half or 245 pc./m&f. should 
have been lost, a with the 

(5) All melting Points were taken in capillary tubes and are cor- 
rected. The Phrase “in the usual way” means the organic solvent 
was washed with either acid or base or both, as appropriate, followed 
by washing with water and drying the solution over sodium sulfate in fair 

actual loss of 355 pc./mM. When consideration is before distillation of the solvent. 
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greater than one millivolt. Under these conditions, the 
counting plateau extends for approximately 800 volts with 
a slope of less than 0.3% per hundred volts. The sensitive 
\ olume of the counter tube vi as measured in the cylindrical 
region defined by the glass shield eutremitic-5 nt each end 
of the anode wire. 

The activity of the hydrogen gas in terms of disintegra 
tion5 per millimole of hydrogen was determined using the 
sensitive volume and the measured pressure and tempera- 
ture of the filling. Taking 2.22 X IO6 disintegrations per 
riiiuute equal t o  one microcurie, the activity in microcuries 
per millimole of steroid compour,id is given by the expression _..- 

counting rate (c.p.iii.) for the counter tube with sensitive 
volume ( V )  in ml. filled a t  hydrogen pressurc (PI in atin.  
a t  T"K. ( K )  is the gas constant, 82.05 nil. atni.;deg. 
mole, aiicl A is the nutiiher of hydrogen atorris per molecule 
of steroid. Sufficient counts were taken to retliice the 
statistical error to less than one per cent. 

I t  
\viis later found more convenient t o  discard the hydrogen 
gas from thc initial combustion and conversion and to  
deteriiiine the activity of the second and third combustions 
diid conversions. In all cases these duplicate analyses 
checked within 2% so that memory in the train and counting 
tribe was negligible. 

The absolute activities inay lie in ci-ror by 5 1 0 %  :LS '1 
result of itihoniogcnc.ity of the electric fieltl : i t thc couiiter 
ericis. 

3a, 17a-Dihydroxy-t-pregnane-l1,20-dione iIIa ).--A s i i ~  
pension of 230 iiig. of Adaiiis catalyst iii 70% acetic acid 
and tritium enriched wxter was preretluce(1 with tritium 
enriched hyclrogeii gx,. 'To the xiiixture Jverc added SO0 
tng. of :1a-acetoxyI)regri~iie-l 1,20-tlioiie ~ t i i c l  0 1111. of tritiuiii 
enriched 70yo :iccatic acitl. 'The reaction flaik i v a s  frozc-ii, 
evacuated an(1 sealed. I t  ivas then rotated a t  150' for 
two days. Tlic catalyst was retnovecl by filtration :iiitl the 
mlrent recovered by distilla tion iiz v a u ~ o  iii :i closed system. 
1 wo more riiii< were mitie iri the same mariner, cach time 
wi th  the use of the recovered solve~it. The residues from 
thc three rims were conillinecl aud refluxed for 2 hours under 
iiitrogen v i th  75 mi.  of niethanol, 15 nil. of water and 60 
1111. of ,5yo mcthariolic potassiuin hydrosidi.. The reaction 
mixture was vorketi up in the usual way and X U 0  nig. of 
non-isotopic sa-hytiroxypregnaiie-1 I ,20-dionc was added. 
T h e  diluted mixture  vas chromatographed on silica gel. 
Gliitiori with acetoile--ether mixtures (0.37, to L'070) yielded 
1.72 g. of crude rlcu-liydroxy-t-pregiiane-l1,2O-dione. This 
radioactive steroid was coiiverted without purification to  
1 l a  by the procedure cle,scribed in the precrdiiig paper3; 
1 .8(1 g. of crystalline product was obtained. The analytical 
sainple of 3cu, 1;ol-dihytlrouypregnane-ll ,ZO-diorie melted 
: i t  2iiO-202°, unchanged upon admixture with n n  authentic 
\:i 111 ple; 141 0 pc . /niM . 

!!-Cortisone Acetate (IIIb) .---3a, 17cu-l)ihydrosy-f-preg- 
iiane-11,20-dione was converted into cortisone acetate 
rollowing the method described in the preceding paper .x 
The product had the following physical characteristics-- 
1 1 1 . p .  215--216°; [N],% +186" (acetone), ~2380 16,000 (95% 
cth,riiol); 10W pi ' .  :iiihI. The A-tlehydro derivative could 
i iot l)c ticicctcti froiii the ultraviolet spectrum. The free 
~+icoiiol 111s iiielted a t  ZPG-228' (cvacuatccl c'ipilkiry ' 
eL-,Oo !d,4C10. The infrared spectra of both acctntr and 
FI-re alcohol wer-e iticiistitiguishable from authentic purc 
.specimens. 

&Adrenosterone (IV). --A stream of Iiitrogen was bubblcd 
through a solution of 2.00 g. of t-cortisone acetate (0.452 
p c . .  mM.; dilution factor 2285) in 1 1. of 95% ethanol for 
one half hour. One liter of 0.1 N sodium hydroxide solu- 
tion was then added with stirring and the solution was 
allo\ved to stand for 40 inin. in :L nitrogen atmosphere. 
The hydrolysis mixture was diluted with 10%) sodium 
chloride and extracted with ethyl acetate. The ethyl 
acetate extract was dried over sodium sulfate and the solvent 
was removed in z'uczm. The residue was dissolved in 75 
i d .  of glacial acetic acid and to  it was added 75 ml. of 1% 
rhromium trioxide in glacial acetic acid solution. The 
oxidation iiiixtiirc  vas allowrtl to sfand for 17 hours at room 
!cnipct-atiirc aiicl i h c  l ) i - (xl i iQ, t  ivas worked I I J )  in the umal 

Triplicate analyses mere made in several instances. 

,. 

way. Recrystallizations from methanol gave adrenosterone, 
i1i.p. 222-223", ~~~8~ 15,500 (957', ethanol), 0.39 pc./rnM., 
corresponding to 910 pc. l'niM. in the undiluted product. 
The infrared spectrum of 11' was identical with that of an 
authentic sample. 
h solution of 200 mg. of IV in 50 ml. of niethanol, 40 

i i i l .  of methanolic potassium hydroxide and 10 nil. of 
\rater was refluxed for 4 hours under nitrogen. After 
purification by chromatography, sublimation and recrystal- 
lizatioxi, the adrenosterone had an  activity of 0.222 pc., niM. 
correspoiiding to 50 pc./mM. in the undiluted product. 
i-Etiocholane-3,11,17-trione (VI) .-To a solution of 900 

nig. of 3a,lia-dihydroxy-t-pregnane-ll,20-dione (0.628 
pc./riiM.; dilution factor 2245) in 25 ml. of acetic acid was 
added 3 solution of 1.9 g. of chromium trioxide in 65 nil. 
of %!7, acetic acid. The oxidation mixture was allowed to 
staiitl for oiie hour and ~ 3 s  worked up in the usual way 
to give 220 nig. of oil. The oily residue was reilused in 10 
mi. of nirthanoi, 3 n i l .  of water and 10 ml. of 5% methanolic 
potassium hydroxide for two hours. The base equilibrated 
product was purified by chromatography on alumina and 
recrystallization from ether-petroleum ether to give etio- 
choIane-3,l l,l:-trione, m.p .  130-131", no depression of 
the m.p. when admixed with an authentic sample; 0.0536 
p c . / m M .  corresponding to 120 pc./rnM. in the undiluted 
product. The infrared spectrum was identical with that 
of an authentic sainple. 
3~-Acetoxyetiocholane-l1,l7-dione (Val .-To a solution 

of 850 nig. of 3a-acetoxy-17~~-hydrosy-t-pregnane-l1,20- 
tlioiie (0.611 pe./mM.; dilution factor 2305) in 20 ml. of 
acetic acid was added 1.6 g. of chromium trioxide in 60 ml. 
of 90c& acetic acid. The oxidation mixture was allowed to  
-taiid for 1.5 hours and was worked up in the usual way. 

llizations from methanol arid ethyl acetate- 
prtroleum ether gave 3 P-acetoxy-t-etiocholane-l1,17-dione, 
i i i . 1 1 .  159-161'; no depression when admixed with an 
aiithcutic sample, 0.376 pc. /mhf.  corresponding to 1330 
pc . ,  niM.  in thP undiluted product. The infrared spectrum 
i \ - a q  identical v i th  that of :in authentic sample of \'a. 

3~u-Hydroxyetiocholane-l l, 17-dione (Vb) .-A solution of 
:i3) irig. of 3cu-acetoxy-t-etiocholane-ll,l7-dione was re- 
fluxed for 2 hours with 10 nil. of methanol, 3 ml. of water 
a i i d  10 1111. of 5% methanolie potassium hydroxide. Puri- 
fication by chromatography on alumina and recrystalliza- 
tioii froin xetonc-petroleuni ether gave 3a-hydroxy-t- 
ctiocholaiie-1 1,17-dioiie, m.p. 187-188.5', no depression 
of thc ii1.p. when admixed with an authentic sample; 
0,265 pc. mXI. corresponding to 610 pc./mM. in the un- 
tliiiitetl product. The infrared spectrum was identical with 
t l i a t  of an authentic sample of Vb. 

Oxidation of 3~t-Hydroxy-t-pregnane-11,20-dione (VII).- 
r\ siiiall saniplt> of 3n-hydroxy-t-pregnane-ll,20-dione was 
tlilutetl with 1 2 g. of non-isotopic 3a-acetoxypregnane- 
I 1  ,20-dioiie and saponified in 100 ml. of 0.3 N sodium 
liydroxidc i i i  5070 ethanol for 30 minutes. The product, 
it inistiire of 3a-hydroxy-t-pregnarie-l1,20-dione and the 
1 ;a-epirner, was recrystallized twice from acetone and 
melted at 161-165"; 8.6 pc./mM. To a solution of 1.07 
g. of diluted 3a-hydroxy-t-pregnane-l1,20-dione in 25 ml. 
of t-butanol arid 1 ..i ml. of water was added 1.1 g. of 
S-bronioacetarnide. The solution was stored in the re- 

18 hours anti \vas worked up in the usual way. 
Ilizatiotis from petroleum ether-acetone garc 
ii:ine-3,1 1.20-trione, m.p.  151-154'; 8.5 pc.1 

n1;lI. Thr in  .p. indicates :I mixture with the l7a-epimer. 
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