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As p rev ious ly  r epo r t ed  [1], the iodination of 17c~-hydroxyprogesterone (I) is an impor tant  s tage in the 
synthes is  of Re iehs t e in ' s  substance  S aceta te .  However ,  in addition to 21 - iodo-17~-hydroxyproges t e rone  
(II) which is the ma in  reac t ion  product ,  a compound is fo rmed  for  which a 21,21-diiodide s t ruc tu re  is p r o -  
posed  on the bas i s  of e lementa l  analyt ical  data and by analogy with l i t e ra tu re  data [2-4]. 
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S imi la r  diiodides have been obtained by the iodination, under specia l  conditions, of a s e r i e s  of 3,20- 
diketones differing f r o m  (I) by the p r e s e n c e  of additional subst i tuents  [2-4] and also ce r t a in  3~-hydroxy-20-  
ketones  [4]. According to patent  data [2, 3] the 21,21-diiodo der iva t ives  obtained gave, on aeetylat ion,  the 
cor responding  21-monoace ta tes  in yields  c lose  to quantitative.  No data were  given in the patents  conf i rming  
the const i tut ion of the diiodides.  It  was  p roposed  [4] that  the second iodine a tom in the additional compounds 
was  not bonded to ca rbon  but was only re ta ined  by m o l e c u l a r  fo rces .  

The point of the p r e s e n t  work is to es tab l i sh  the const i tut ion of compound (III). The amount of diiodide 
(III) is dependent upon the conditions of iodinating 17a -hydroxyproges t e rone .  On iodinating under the condi-  
t ions descr ibed  in the l i t e ra tu re  [1] usually 5-7% diiodide was  obtained (according to the data of semiquan-  
t i tat ive chromatograph ic  analysis) .  Iodination in pure  methanol  leads to the fo rmat ion  of up to 50-60% (III), 
however  much iodoform is f o rm ed  in this way and compound (III) may  only be pur i f ied  f rom this by e h r o m a -  
tography.  

Compound (HI) was isola ted by us in a homogeneous s ta te  by chromatograph ic  reso lu t ion  on a column 
of s i l ica  gel of the mix tu re  of p roducts  f o r m e d  on iodinating 17a -hyd roxyproges t e rone  under  the conditions 
desc r ibed  in the l i t e r a tu re  [1]. 

On acetyla t ing (III) with sodium aceta te  in d imethy l fo rmamide  A 1 ,4-pregnadiene-17a- ,  21-diol-  3,20- 
dione 21-ace ta te  (IV) was obtained in quanti tat ive yield. The const i tut ion of (IV) was demons t r a t ed  by c o m -  
pa r ing  the IR spec t rum  and constants  of the compound obtained with l i t e ra tu re  data [5, 6] and a lso  by an a l -  
t e rna t ive  microbio logiea l  synthes is  of compound (IV) by the act ion of Mycobae te r ium globiforme 193 on 
Re iehs t e in ' s  substance S 21-ace ta te .  
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On the bas i s  of the data given above and also on IR and PMR spec t roscopic  data we have a sc r ibed  the 
s t ruc tu re  2a ,21-di iodo-Z~4-pregnen-17~-ol -3 ,20-dione  to compound (HI). 

Signals were  obse rved  in the PMR spec t rum of compound (III) for  protons  of angular  methyl  groups 
(51a_ H =0.59 ppm, 51~_ H =1.25 ppm), a quar te t  for  protons  of a methylene  group at posi t ion 21 (5 =4.20 ppm, 
J g e m  14 Hz) and a s inglet  signal for  the pro ton  at posi t ion 4 (5 =5.71 ppm). However,  t h e r e w a s  a quar te t  
(5 =5.34 ppm) in the PMR spec t rum with an intensity of 1 unit which may  be a sc r ibed  to a2 f l -p ro ton  spli t  as  
a consequence of sp in - sp in  in te rac t ion  with pro tons  of the CH 2 group in posi t ion 1 (Jaa ~ 14 Hz, J a e  ~" 6 Hz). 
Such an in te rpre ta t ion  of the signal is in accordance  with the ass ignment  made in the spec t rum of 2 a - b r o m o -  
cholestanone [7]. Signals at 2.65 and 2.25 ppm can be a sc r ibed  to the equator ia l  and axial protons  at  p o s i -  
tion 1 respec t ive ly .  

An inc rease  of 15 cm -1 in the v ibra t ional  f requency of the conjugated carbonyl  group was obse rved  in 
the IR spec t rum of (III) in compar i son  with the spec t rum of compound (II) which also conf i rms  the equator ia l  
or ienta t ion  of iodine in posi t ion 2 [8]. 

E X P E R I M E N T A L  

IR s p e c t r a  for  subs tances  in the c rys ta l l ine  s ta te  were  obtained in Nujol mul ls  with the aid of a UR-10 
spec t ropho tomete r .  PM:R s pec t r a  for  subs tances  were  taken in solution in CDCI~ and in deu te ro -d ime thy l -  
sulfoxide in a INM-4H-100 ins t rument  with t e t r amethy l s i l ane  as internal  s tandard.  

Th in - l aye r  ch romatography  used "si lufol" as sorbent  [9]. 

2c~,21-Diiodo-A4-pregnen-17(~-ol-3,20-dione (III). A benzene solution (100 ml) containing a mix tu re  
(2 g) of compounds fo rm ed  on iodination of (I) [1] was put onto a column of SiO 2 (80g) and elated with a m i x -  
ture  of benzene: ch lo ro fo rm (3: 2). F rac t ions  (100 ml) were  collected.  Frac t ions  were  checked by thin- 
l aye r  chromatography .  

Yield of (III) was  0.10 g. Af te r  r e c ry s t a l l i z a t i on  f rom methanol ,  white c ry s t a l s  (0.09 g) we re  obtained. 
Found %: I 43.20. C21H28120 3. Calculated %: I 43.57. IR spect rum:  3490 (OH-), 1705 (uneonjugated c a r -  
bonyl), 1665 (conjugated carbonyl) ,  1616 cm -1 (C =C bond). 

Yield of (II) was 1.78 g. Af te r  r e c ry s t a l l i z a t i on  f rom methanol  , white c ry s t a l s  (1.5 g) we re  obtained. 
Found %: I 27.41. C21H29IO s. Calcula ted  %: I 27.81 [1]. 

Yield of (I) was  0.12 g. This  was 17(~-hydroxyprogesterone,  a mixing tes t  with an authentic spec imen  
gave no depress ion  of mel t ing  point and the IR s p e c t r a  were  comple te ly  in accord.  

Al '4 -Pregnad iene-17~ ,21-d io l -3 ,20-d ione  (IV). i .  F r o m  compound (III). To a solution of (III) (0.2 g) 
in anhydrous d tmethy l fo rmamide  (5 ml) was added fused po t a s s ium ace ta te  (0.2 g); the mix  was s t i r r e d  for  
2 h at 60 ~ without a cce s s  to mo i s tu re  in a s t r e a m  of nitrogen.  The reac t ion  was poured  into 10 volumes  ice 
wa t e r  kept for  2 h at 0 ~ and f i l tered.  White c r y s t a l s  (0.13 g: 98.5%) were  obtained which according  to thin- 
l a y e r  ch romatography  did not contain s ta r t ing  (III). After  r ec rys t a l l i z a t i on  f rom a mix tu re  of acetone and 
pe t ro leum e ther  (1: 1.5) it had mp 216-218 ~ E I ~  m =390 (alcohol), which coincides with l i t e r a tu re  data [6]. 
Found %: C 71.86; H 7.84. C23Hs005. Calcula ted %: C 71.49; H 7.75. IR spect rum:  3400 (OH-), 1740, 1715 
('20-keto group and e s t e r  carbonyl) ,  1650(conjugated carbonyl) ,  1610 cm - i  ( - C  = C-bond)  [5]. 

B. F r o m  Re ichs t e in ' s  substance  S 21-ace ta te .  The 21-ace ta te  of Re ichs t e in ' s  substance S was f e r -  
mented  with Mycobac te r ium g lob i fo rme  193. The reac t ion  product  was isola ted by three  ex t rac t ions  of the 
fe rmenta t ion  l iquor  with ch lo roform.  Af ter  evapora t ion  in vacuum and r ec rys t a l l i z a t i on  of the res idue  f rom 
a mix tu re  of acetone and pe t ro l eum e ther  c r y s t a l s  of mp 218-220 ~ were  obtained which gave no depress ion  
of mel t ing  point in a mixing tes t  with the compound obtained by method A. IR spec t r a  were  comple te ly  in 
accord .  
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