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We repor ted  ea r l i e r  [1] that in the industr ia l  synthesis  of dehydropregnenolene acetate  (1) f rom solas-  
odine, at the step of oxidation of the O,N-diacetate  of r  (II), the yield of the oxidation product  
(In) is 70-75%, whereas  at the remaining steps the yields r each  90-95%. In view of the fact that the produc-  
tion of I is a mult i- ton industry,  it seems important  to study the possibi l i ty of optimization of the oxidation 
p rocess .  This necess i ta tes  the development of methods of analysis  of the Initial and final products  of this 
react ion.  In this ar t ic le  we descr ibe  methods of analysis  of II and 16f l - (5-acetylamino-T-methylvaler ianoxy)-  
5-pregnen-3  fl-ol-2 0-one (III). 

It was established that II adds 1 mole of iodine, probably at the double bond in the 20,22-posit ion.  
This pecul ia r i ty  of II has permi t ted  the use of a method of iodometr ic  t i t ra t ion for  its quantitative de t e rmi -  
nation. The method was developed on an analyt ical ly pure sample of II. In the development of the analysis ,  
optimum ra t ios  of the sample weight of II and amount of 0.1 N solution of iodine were  selected,  and the in- 
fluence of the t empera tu re  sys tem of t i t ra t ion was ver i f ied.  It was shown that var ia t ion of the t empera tu re  
inthe range 15-40 ~ has no effect  on the resu l t s  of the t i t ra t ion.  The accuracy  of the determinat ion was e s -  

TABLE 1. Determinat ion of the % Content of H and II i  in Art i f ic ial  
Mixtures 

Sample weight CompositiOnof Calculated,, % Found, % ,!Err~ 
(in g) mixture ~ I III II I III i % 

I 

0,1403 II [ 69,8 69,15 0,65 
0,2010 0,0607 III I 

0,0896 I 
0,0715 II 0,8 

0,2139 0,0528 III 

0,0094 I 
0,0796 0,0399 II 

0,0301 III 3,9 

0,0799 

0,6992 

0,0102 I 
0,0199 II 
0,0497 III 

0,0989 I 
0,3013 II 
0,2990 llI 

I 33,4 

I 37,9 

I !o 
43,09 

42,7 

32,6 

34 

58 

43,04 
38 

4,2 

0,05 
4,7 
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Fig. 1. Graph of the depen- 
dence of the % content of III 
on the optical density of the 
solution. 

t imated according to the method of [2]. The confidence interval is 100~ 
0.48 at the 99% probabili ty level, and 100.29 �9 0.32 at the 95% probabili ty 
level. 
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IV and I may be present  as impurit ies in addition to III in the r e a c -  

tion mixture af ter  the oxidation of II. Compound I is formed as a resu l t  
of elimination of the side chain of III. It has been established exper imenta l -  

ly that compounds I, III, and IV do not add iodine. This permi t s  the quantitative determination of II to be 
conducted in the mixture of products  formed in its oxidation. The determination of II was conducted in a r -  
t if icially compiled mixtures:  double (II+ I) and triple (II+ III+ 1) o The percent  content of II, determined by 
ti tration, is in sufficiently good agreement  with that set. 

For  an analysis  of III in the reac t ion  mixture after oxidation, we used the method of IR spectroscopy.  
In the IR spect rum of III, an absorption band is observed at 1180 em -1, which was absent in the spectra  of 
I, II, and IV. The IR spectra  were taken in the region of 1080 cm -I for 13 ar t i f ic ial ly compiled mixtures of 
I I I+I I  in a solution of chloroform at 5-10% intervals.  A graph of the dependence of the optical density of the 
solution on its content of III was constructed on the basis of the data obtained. This dependence is l inear 
at contents of III up to 90%, which indicates its obedience to the B e e r - L a m b e r t  law. The calibration s t ra ight  
line is cited in Fig. 1. To ver i fy  the reproducibi l i ty  of the resu l t s ,  we determined III in ar t i f ic ial ly com-  
piled mixtures of (I+ II+ III). This determinat ion showed that the absolute e r r o r  of the method is 4-5%. 
The resul t s  of a determination of the percent  content of II and III in ar t i f ic ial ly compiled mixtures are  cited 
in Table 1. 

Methods of Determinat ions.  The analytical  sample II has the following charac te r i s t i cs :  mp 134-138 ~ 
f 0.29 (silufol, ch loroform - a c e t o n e  9 :1 ) .  Found %: C 74.77; H 9.52; N 3.07. C31H47 NO 4. Calculated %: 

74.81; H 9.52; N 2.81. The following resu l t s  were obtained in t i t rat ion of the sample: 100.7, 100.5, 99.7, 
100.5, 100.6,100.4%, and in t i t rat ion of a sample with an addition of the acetic acid, 100.3, 100.6, 100.1%. 
For  the analytical  sample III, see [3]. 

Determination of the Percen t  Content of II in a Dry-Weighed Sample. About 0.2 g (exact-weighed sam-  
ple) of the substance was placed in a 250 ml flask with a ground stopper,  dissolved in 30 ml of alcohol, 25 
ml of a 0.1 N solution of iodine was added, the solution shaken and left in darkness  for 20 min. Then 30 ml 
of ch loroform and 100 ml of water  were added to the solution and the excess  iodine t i t rated with a 0.1 N 
solution of sodium thiosulfate (s tarch indicator).  A paral le l  control  experiment was conducted; 1 ml of the 
0.1 N iodine solution corresponded to 0o02488 g II. 

Determination of the Content of II in Acetic Acid Solution (Step of Isomerizat ion).  A 20-ml portion of 
the acetic acid solution of II used for the step of oxidation was collected with a pipette, a solution diluted 
to 100 ml (in a volumetr ic  flask) with glacial  acetic acid, and 5 ml of this solution collected with a pipette 
for determination.  The fur ther  analytical  procedure  was as descr ibed above. 

Prepara t ion  of a Sample of the Reaction Mixture af ter  Oxidation for Analysis.  A 5-6-ml portion of 
the acetic acid solution after  oxidation with sodium bichromate was collected and poured out into 10 ml of 
a 570 solution of sodium sulfate; the mixture was extracted twice with 20 ml port ions of benzene. The ben- 
zene extract  was washed with water ,  with a diluted solution of sodium bicarbonate,  agaIn with water ,  and 
dried with anhydrous magnesium sulfate. The magnesium sulfate was fi l tered off, washed with benzene, 
and the benzene solution evaporated to dryness  under vacuum. The residue in the flask was dried to con- 
stant weight, af ter  which it was used for the determination o f  II and IIL 
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Compound II was de te rmined  as  descr ibed  for  a dry-weighed sample .  Fo r  the de terminat ion  of I I I a  
4% solution of the mixture  in purif ied ch loroform was p repa red ,  and the spec t rum in the r eg ion  of 1100- 
1250 cm -1 was recorded  on a UR-10 ins t rument  at a l aye r  th ickness  of 0.28 m m  with pure  ch lo ro form as a 
t r a n s p a r e n t  s tandard.  The opt ical  density was de te rmined  a t  1180 cm -1 (maximum of the absorpt ion  band 
of II1) and the pe rcen t  content of III found according to the cal ibrat ion s t ra igh t  line. 
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