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A number or ar t ic les  have been published [1-4], pertaining to the interact ion of hydride ions with 
ketones. However, up to the present  t ime the s tereochemical  course  and mechanism of the oxidation and 
reduction catalyzed by sodium alcoholates still r emain  obscure  [5]. 

In the course  of our investigations,  we reduced tropinone (I) with 1, 5- dimethyltropine (IV) [6] and 
1,5-dimethylpseudotropine (VI) [6] in a solution of sodium ter t -butyla te  in ter t-butanol .  After boiling 
for 30 rain, the react ion was interrupted,  and the react ion mixture was analyzed by thin- layer  chroma-  
tography on plates with aluminum oxide. We found that the initial tropinone (I) is thereby reduced to a 
mixture of tropine (III) and pseudotropine (V) in a ratio of ~ 95 : 5. Under analogous conditions, 1,5- 
dimethylpseudotropine (VI) manifests  negligible reducing ability, and only tropine (lid can be identified 
in the react ion mixture.  
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The reduction of (II) [6] with tropine (Ill) and pseudotropine (V) led to the same result .  

The same salect ivi ty also occur red  in the dehydrogenation of i somers  of tropinol with benzophenone. 
Thus, tropine (iII), possess ing  an axial OH group, was converted to tropinone (I) in quantitative yield by 
boiling with sodium ter t -butyla te  in ter t -butanol  solution. Under analogous conditions, pseudotropine (V) 
remained unchanged. Par t ia l  reduction of tropinone (I) and 1,5-dimethyltropinone (II) in a solution of 
sodium isopropylate  in isopropanol led exclusively to the formation of the axial i somers  (ITT) and (IV). 
After the r eac t ion  t ime was lengthened, an increasing amount of the equatorial i somers  (V) and (VI) was 
detected. Complete reduction of tropinone (I) was accomplished by boiling for 10 rain in a solution of 
sodium pentylate in n-pentanol.  Pseudotropine (V) predominates  among the products  of this react ion.  
However, when the react ion was car r ied  out immediately after mixing of tropinone (i) with a hot solution 
was ca r r i ed  out immediately after mixing of tropinone (I) with a hot solution of sodium pentylate in n- 
pentanol, the predominant  react ion product was tropine (III). 

The reduction of tropinone (I) by metall ic sodium in various p r i m a r y  and secondary aliphatic alco- 
hols leads to the formation of pseudotroptue (V) exclusively f rom the ve ry  beginning of the reduction. 

As a resu l t  of our experiments ,  we ar r ived at the conclusion that in catalytic reduction under the 
action of sodium alcoholates,  the axial OH group is formed at a g rea te r  ra te  than the equatorial  group, 
and that the dehydrogenation of the compound with axial OH group is considerably more  rapid than that 
of i somers  with an equatorial  OH group. Actually, this react ion is s ter ical ly  "kinetically controllable,"  
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and the formation of a substantial amount of pseudotropine with an equatorial  OH group can be explained 
only by the fact that there is a secondary p roces s ,  leading to equiIibrium, in the reduction of  tropine. 

It is also c lear  that in addition to the concentrat ion of the sodium alcoholates and proper t i es  of the 
reducing alcohols [7], the oxidative potential [8] of the carbonyl compounds formed in the reduction of the 
alcohols is of great  importance,  and it may be p rec i se ly  they that promote  i somer iza t ion  according to the 
scheme proposed by Doering and Asehner [8, 9]. 

Subsequently our work will be directed towards general izing the resul ts  obtained and toward their  
application to the oxidation and reduction of s teroids  and other compounds. 

C O N C L U S I O N S  

1. The s t e r eochemis t ry  of the reduction of tropiaone,  catalyzed by sodium alcoholates,  was studied. 

2. In the catalytic reduction,  the axial OH group is formed at a g rea te r  ra te  than the equatorial  
group, while dehydrogenation of compounds with axial OH group is considerably more  rapid than that of 
i somers  with an equatorial  OH group. 
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All  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the above  b i b l i o g r a p h y  are l e t t e r -by - l e t t e r  t r a n s l i t e r a -  

t i ons  Df the a b b r e v i a t i o n s  as g i v e n  in  the o r i g i n a l  R u s s i a n  j ou rna l .  Some  or a l l  o f  th i s  per i -  

od ica l  l i t e ra ture  m a y  w e l I  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A comple t e  l i s t  of the cover - to -  
cover  E n g l i s h  t r a n s l a t i o n s  appea r s  at the back of the f i r s t  i s s u e  of  t h i s  year. 
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