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The proposed method is concerned with the spectrophotometric determination of the end 
of the reaction of isomerization of 6-methylene-4-pregnen-17a-diol-3,20 acetate (I) into 
6-methyl-4,6-pregnadiene-3,20-dione acetate (II) and the spectral determination of the 
purity of the isolated product. 

The isomerization was effected by boiling an alcoholic suspension of I in the presence 
of a catalyst -- palladium on charcoal -- and a hydrogen donor -- cyclohexene and sodium acetate. 
This reaction is the last stage in a multistage synthesis of megestrol acetate (II), an 
important hestogen, which is widely applied for gynecological diseases, for contraception 
purposes, as well as in the veterinary and stock breeding practice [I]. 

Economic indices of the production of II, such as the product quality, depend on the 
accuracy of controlling the end of the isomerization reaction. If the reaction holding 
time is too short, the end product contains very slightly soluble derivatives of I. If the 
reaction holding time is too long, hydrogenation products of II, 6-B-methyl-4-pregen-17a- 
ol-3,20-dione acetate (III) and its 6a-isomer (IV), accumulate in the reaction mixture [2, 3]. 
The presence in reaction mixtures of both I and III, and IV hinders the isolation of II in 
a pure state, and requires repeated crystallizations, leading to a decrease in yield. 
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A method is known for controlling the course of the isomerization by running UV 
spectra of the reaction mixtures, isolated after complete treatment of samples [3]. However, 
this method is time consuming. The optimal moment of the completion of reaction could thus 
be missed, and the reaction mixture obtained could contain an increased amount of diffi- 
cultly separable hydrogenation products. 

S. Ordzhonikidze All-Union Scientific-Research Institute of Pharmaceutical Chemistry, 
Moscow. Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 9, No. I0, pp. 58-59, 
October, 1975. Original article submitted June 13, 1974. 

�9 1976 Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, recording 
or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

675 



TABLE I. Results of the 
Analysis of the Reaction 
Mixture at the Isomeri- 
zation Stage 

bO I Ds,o . I = = ,  [ 

o o l . , ~  = -~o .N~1 

1 15 rain 
30 rain 
45 min 

2 45 rain 
3 45 rain 
4 �9 45 rnin 

lhr 35 
rain 

5 2 ~  

D~o 

0,19 / 0,41 
0,17 t 0,38 
O, 12 ] 0,31 
0,12[ 0,31 
O, 12[ 0,32 
0,22 / 0,43 

O, 121 0,32 
0.12[ 0,33 

The aim of the present work is the simplification, accelera- 
tion and increase in the reliability of the method for con- 
trolling the course of the isomerization. For this purpose, 
we withdrew samples of the reaction mixture after definite in- 
tervals of time, diluted them to the corresponding concentration 
with methanol or ethanol, and measured the optical density of 
the solution at three points, corresponding to the absorption 
maximum of the above compounds: 240 nm-- the absorption maximum 
of the hydrogenation products III and IV, 260 nm -- the absoption 
maximum of the starting compound I, and 288 nm -- the absorption 
maximum of II. 

As the indices of the reaction course and its completion, 
we propose to use two ratios of the optical densities D=,o/D2es 
and D26o/D288 which at a correct course of the reaction should 
decrease to values of 0.15 and 0.35. The proposed method for 
the determination of the end of the isomerization reaction of 
I into II was verified during the development of a method for 
the preparation of II at the experimental plant of the All-Union 

Sclentlfic-Research Institute of Pharmaceutical Chemistry, and at the chemical-pharmaceutical 
factory "Akrikhin," and it has been positively evaluated. The results obtained are shown in 
Table i. 

Method for the Determination of the End of the 
Isomerization Reaction 

The volume of the reaction mass corresponding to 500 mg of the starting compound is 
measured (accurately) with a pipette into a 50 ml measuring flask, and brought to a mark 
with methanol or ethanol. The mixture is thoroughly mixed, and the optical density measured 
at three wavelengths, 240, 260, and 288 nm. Samples are withdrawn every 15 min. The reaction 
is considered to be completed if the D24o/D=ss ratio does not exceed 0.15 and the D26o/=ss 
does not exceed 0.35. 
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