
© 1952 Nature Publishing Group

374 NATURE March 1, 1952 voL 1ee 

CH3 CH3 CH3 CH3 CH3 CH3 CH3 

I I I I I I + I 
~ CH3--C--C--C-CH3 ? CH3--C--C--C--CH3 CH3--C--CO-C--CH3 +H+ 

I I I I I I I + 
CH3 OH CH3 CH3 CH3 OH CH3 

CH3 CH3 CH3 CH3 CH3 CH3 CH3 

I I I I I I I + 
~ CH3--C--C--CO-CH3 ? CH3--C--C--C--CH3 ~ CH3-C-C--C--CH3 

I I I + I I I I 
CH3 CH3 CH3 OH CH3 CH3 OH 

Further work on this rearrangement is in progress. 
The work was carried out under the auspices of the 

Hydrocarbon Research Committee of the Institute 
-0f Petroleum, to which our thanks are due. 
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An Improved Hydrolytic Procedure for 
Urinary Neutral 17-Ketosteroids 

RESEARCH on the excretion of urinary steroids has 
been handicapped by the lack of a procedure for 
hydrolysing steroidal conjugates without simultaneous 
partial destruction or transformation of the rel~ased 
steroids. We have therefore compared the urmary 
neutral 17-ketosteroids obtained by various methods 
-0f hydrolysis and extraction (for example, Talbot et 
al.1, Hamburger•, Bcher and Gaebler•). 

The methods were evaluated by photometric 
determinations of two groups of released steroids, 
namely, the total amount of neutral 17-ketosteroids 
as determined by the modification of Callow et al.' 
-0f Zimmermann's reaction, and the dehydroiso
androsterone fraction, a subdivision of the neutral 
17-ketosteroids, as determined by the D-reaction 
(Jensen6). 

Two of the seven hydrolytic procedures studied 
were found to be equally good. They gave a higher 
yield, especially of the dehydroisoandrosterone 
fraction, than did the other methods. In one of these 
two procedures use was made of simultaneous benz~ne 
-extraction• ; in this the urine aliquot is charged with 
one-tenth of its volume of 40 per cent by volume 
sulphuric acid and benzene and heated under a 
reflux condenser for 30 min. The other procedure 
was the routine method of this laboratory, and is 
as follows: to I/200th of a 24-hr. urinary sample is 
added I/10th volume of 70 per cent by volume 
sulphuric acid, after which the solution is heated to 
100° C. for 30 min., cooled and extracted with ethyl 
-ether. 

Certain observations suggested that these two 
methods also involved a certain amount of destruction 
-0f steroids. 

Talbot et al.8 and Bitman and Cohen7 have 
demonstrated that some of the neutral 17-keto
steroidal conjugates extracted from urine with 
n-butanol undergo hydrolysis when heated for 4 hr. 
to 100° C. in a buffer solution of pH 5·5--6·0. As to 
dehydroisoandrosterone, no destruction or trans
formation occurred. 

In our investigations, aliquots of urinary specimens 
were adjusted to pH 3, 5, 7, 9 and 11 respectively 
and heated to 100° C. for 2, 4, 6, 8, 14, 30 and 48 hr. 
.After heating for 8 hr., the steroids released from the 

two above-mentioned fractions reached a maximum 
that persisted unchanged for a further 40 hr. heating, 
Variations of the pH between 3 and 11 are thus of 
no importance so far as some of the steroidal con-
jugates are concerned. . . 

The pH of the urinary specimens received at this 
laboratory ranged between 4 _and 10 ; most_ of them 
were acid. We therefore devised the following t~ch
nique. Aliquots of urine were heated to 100 C. 
overnight and extracted with ethyl ether. The 
ether extracts were then purified in the usual manner 
and subjected to an additional ~ashin~ with 2 N 
sulphuric acid. The extracted urme aliquots ~ere 
then hydrolysed in the routine manner described 
above. . 

Twenty urinary specimens, mostly from_ I_>atients 
with symptoms suggesting some endocrmic dys
function, showed no determinable amounts, by ethyl 
ether extraction and without the use of some prepara
tory hydrolysogenic method, of compounds pro
ducing a specific colour in Zinlmermann's or the 
D-reaction. 

The technique using double hydrolysis gave 100-
174 per cent (average 119 per cent). neutral ket?
steroids as compared with the routme hydrolY'.t10 
method. The first hydrolysis gave a dehydroiso
androsterone fraction of 100-168 per cent (average 
148·5 per cent) as compared with the routine 
hydrolytic method. The steroidal fraction released 
in the first hydrolysis was 23·6-60 per cent (average 
49·5 per cent) of the total amount of neutral 17-keto
steroids obtained by both hydrolyses. 

The dehydroisoandrosterone fraction amounted to 
0--96·6 per cent (average 66·0 per cen~) of the steroidal 
fraction released by the first hydrolysis and 0--56·9 per 
cent (average 32·7 per cent) of the neutral 17-keto
steroids obtained by both hydrolyses. 

Observations recorded in the literature of the 
hydrolysis of urinary conjugates of neutral l 7~keto
steroids and our own results, suggest that (a) the 
steroids'released in the first hydrolysis are unsaturated 
and have been conjugated as sulphates; a~d (b) that 
the fraction of steroids producing a specific colour 
in the D-reaction consists of steroids with a double 
bond connected to an angular carbon atom. 
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