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A convers ion o f 17-oxostero ids o f the and ros tane ser ies into the co r respond ing 13a -s tero ids by ref luxing in acet ic ac id conta in ing 
1 ,2-pheny lened iamine has been deve loped . 

13a,14a-Steroids of the androstane series attract attention as 
antiprogesterone agents , 1 ' 2 but at the same time they remain 
rather obscure subjects for investigation. 

Previously developed synthetic methods of 13a-steroid 
production involved partial or complete steroid synthes is , 3 - 5 

irradiation of 17 -ke tones 6 - 8 ' 1 6 and isomerisation of 17-
ketosteroid acyloximes of the 13ß-series by heating in a 

mixture of acetic acid and pyr id ine 9 ' 1 0 or reduction by zinc 
in acetic acid med ium. 1 1 In some cases, the reactions were 
complicated by comparatively low yields, a complex 
procedure for reaction product separation (especially 13a-
and 13ß-epimers) as well as possible side-reactions including 
Beckmann rearrangement and D-ring c l eavage . 1 2 , 1 3 

We have developed a one-pot synthesis of 13a-epimers of 
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a R = H,5a 
b R = AcO,5a 
c R = AcO .A 5 

d R = OH ,A 5 

Scheme 1 

17-oxosteroidst which involves heating under reflux 
equimolar amounts of a 17-oxo-13ß-steroid and o-phenylene-
diamine (o-PDA) in acetic acid for 3-4 h to give a good yield 
(~ 50%) of the 13 α-derivatives in high purity. The nature of 
the reaction was indicative of an ion-radical mechanism of 
interaction. This was verified by the development and 
disappearance of the blue colour in the course of the reaction 
and the appearance of two absorption bands in the visible 
UV spectral region of the reaction mixture (ca. 580 and 625 
nm), similar to Wurster 's colours in their absorption nature 
(560 and 606 nm for Wurster 's Blue). The existence of organic 
paramagnetic particles was recorded by EPR but the structure 
of the ion-radical observed was not determined because of 

t Experimental.5a,13a-Androstan-17-one 2a.5a-Androstan-17-one 
(2.00 g, 0.0073 mol) was dissolved in acetic acid (20 ml), then o-PDA 
(0.80 g, 0.0074 mol) was added and the mixture was heated under 
reflux for 4 h. The mixture was diluted with water and extracted with 
CHCl 3, then separated on silica gel (50 g) with CHCl 3 as eluent to 
give 1.15 g of 5a,13a-androstan-17-one 2a and 0.76 g of 5a,13ß-an-
drostan-17-one 1a. The yield of compound 2a was 57.5%, m.p.123-
124 °C (MeOH) (lit.,7 120-122 °C). IR, v/cm - 1 (KBr): 1730 ( c=0) ; 1 H 
NMR, (CHCl3, δ, ppm): 0.57 (s, 3H, 19-Me), 0.91 (s, 3H, 18-Me); 1 3 C 
NMR (CHCl3, δ, ppm): 11.84 (19-Me), 25.28 (18-Me), 221.94 (C=0). 

Under such (or similar) conditions the following have also been 
obtained: 3ß-hydroxy-5a,13a-androstan-17-one acetate 2b, yield 56%, 
m.p. 129-130 °C (lit.,7 133-135 °C), 3ß-hydroxy-13a-androst-5-en-17-
one acetate 2c, yield 35%, m.p. 143-144°C (lit.,1 6 143-144°C), 3ß-
hydroxy-13a-androst-5-en-17-one 2d, yield 58%, m.p. 189.5-190.5 °C 
(lit., 1 6 187-189 °C). The spectral characteristics of compounds 2a-d 
are in agreement with the literature da ta . 1 4 , 1 5 

poor spectral resolution. The same mechanism of ion-radical 
formation in the course of C 1 3 — C 1 7 bond cleavage and 
subsequent cyclization in the more stable 13 α-isomer has been 
discussed by Barton et al.9 

We thank Professor V. V. Minin for help with E P R 
spectroscopic measurements. 
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