
of the contact of the sensitizer film and the primary aeceptor and, thus, increase the quantum yield of the 
photochemical reaction. 

CONCLUSIONS 

A proposal was made for a photosensitive electrode with a bilaminar film consisting of PXV-PSS 2 and 

[(C17H35)2Dipy]Ru(Dipy)22+ deposited on a conducting base. Its use in a photoelectrochemieal cell permits elec- 
tron transport from EDTA in one half-cell through the bilaminar film and external circuit to Fe(CN)63- in the 
other half-cell. 
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FRAGMENTATION OF 16(~ ,17~-CYCLOBUTENOPREGNANE 

A.V. Kamernitskii, V. N. Ignatov, 

I. S. Levina, and L. E. Kulikova 
UDC 542.91:547.92 

In our previous work [1], we showed that the strained double bond in the additional ring of pregna-D~'- 
pentaranes such as (I) is highly reactive and, in part icular ,  may undergo Die l s -Alder  condensation. A study 
of a catalytic variant of this reaction for (I) and 2,3-dimethylbutadiene revealed a reduction in the yield of the 
desired cycloadduct, an increase in reaction t ime,  and the unexpected formation of increasing amounts of 
pregnenolone acetate (III) [1]. In the present work, we examined this reductive fragmentation of (I) under va- 
rious conditions and attempted to explain this phenomenon (Scheme}. 
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(~ccl ~ (If) +tie 

(VII) (VIII) (IX), (x~ 

R = H(II), (IX); Ac(tII), (X). 

The f o r m a t i o n  of  (III) is r e l a t e d  to the decompos i t i on  of  cyc lobu teneke tone  (I) by the ac t ion  of  FeCl  3 used  
as  a c a t a l y s t  fo r  the D i e l s - A l d e r  r e a c t i o n  [1]. Indeed ,  t r e a t m e n t  of  (I) with 0 . 5 - 1 . 5  mole  eq.  FeC13 or  Et20.  
BF a in CH2CI 2 at about 20~ gives  ke toace ta te  (III) in y ie lds  up to 60~ This ace ta te  p roduc t  was  c h a r a c t e r i z e d  
s p e c t r a l l y  and by d i r ec t  c o m p a r i s o n  with an authent ic  s amp le .  

This  r educ t ive  f r a g m e n t a t i o n  is a l so  found unde r  mi ld  condi t ions  upon the r e a c t i o n  o f  (I) with a lkal ine  
H202. In this  c a s e ,  in c o n t r a s t  to the r e a c t i o n  with Lewis  a c i d s ,  which is a ccompan ied  by c o n s i d e r a b l e  t a r  
f o r m a t i o n ,  the  y ie ld  of  (III) a f t e r  aee ty la t ion  of  the i n t e rmed ia t e  alcohol  (II) was  78%. F ina l ly ,  app rox ima te ly  
the s a m e  ove ra l l  y ie ld  of  the f r a g m e n t a t i o n  p r o d u c t s  of  ketol  (II) and r e l a t ed  g lyco l s  (IX), which w e r e  c o n -  
ve r t ed  in all c a s e s  to ace ta te s  (III) and (X), was  found in the r educ t ion  of  (I) by l i th ium in a m m o n i a  at - 4 5 ~  

These  r e s u l t s  m a y  be expla ined a s s u m i n g  lo s s  o f  a C2H 2 f r a g m e n t  f r o m  the ini t ial  m o l e c u l e  in all c a s e s  
examined  with f o r m a t i o n  of  the s t ab i l i zed  enola te  c a r b a n i o n  (IV). This spec i e s  m a y  be obta ined f r o m  (I) by a 
p r e v i o u s l y  u n d e s c r i b e d  d e c o m p o s i t i o n  of  the p e r o x y  anions  (V) and (VI), of  which (V) m a y  f o r m  as a r e su l t  of 
i n t r a m o l e c u l a r  r eac t i on  of  the h y d r o p e r o x y  anion with the s t r a ined  C = C  bond of  the cyc lobu tene  r ing .  The 
p r e p a r a t i o n  of  a m ix t u r e  of  (II) and (IX) by the ac t ion  of  l i th ium in ammon ia  m a y  be expla ined th rough  i n t e r -  
med ia t e  r a d i c a l - a n i o n s  (VII) and (VIII). On the o the r  hand,  the fo rma t ion  of p regneno lone  (III) by the ac t ion of  
e q u i m o l a r  amounts  o f  Lewis  ac id  l ike ly  p r o c e e d s  th rough  the decompos i t i on  o f  an  i n t e rmed ia t e  comp lex  of  the 
s t e r o i d  with this  Lewis  ac id .  

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

The me l t i ng  points  w e r e  obta ined on a Koef le r  b lock .  The IR s p e c t r a  w e r e  taken on a UR-10  s p e c t r o -  
m e t e r  in K B r .  The PMR s p e c t r a  w e r e  obtained on a Tes la  BS-497 s p e c t r o m e t e r  in CDC13 f r o m  TMS. Th in -  
l a y e r  c h r o m a t o g r a p h y  was  c a r r i e d  out on L brand  (5-40 p) s i l i ca  gel m i c r o p l a t e s .  Column c h r o m a t o g r a p h y  
was  c a r r i e d  out on L b rand  (200-250 mesh)  i r o n - f r e e  s i l i ca  gel .  

F r a g m e n t a t i o n  of  Cyc lobutenoke tone  (I) by the Act ion  of  Lewis  Ac ids .  A solut ion of  110 m g  (I) and 60 m g  
FeC13 in 8 ml  CH2C12 was  left  at 20~ fo r  1 h and then  the da rk  c e r i s e  r e a c t i o n  m a s s  was  di luted with CH2C12, 
washed  with w a t e r ,  and d r i ed  with MgSO4. Af te r  r e m o v a l  of  the  so lven t ,  the r e s idue  was  sub jec ted  to  c h r o m a -  
t o g r a p h y  on 20 g s i l i ca  gel .  Elut ion with 95:5 p e t r o l e u m  e t h e r - e t h e r  gave 58 m g  (58%) p regneno lone  ace ta te  
(HI) with mp 142-146~ ( f rom e t h e r - h e x a n e )  [2]. IR s p e c t r u m  (v, c m  - i ) :  1705, 1735. PMR s p e c t r u m  (5, ppm):  
0 . 5 5 s  (3H, 18-Me) ,  0 . 9 5 s  (3H, 19-Me) ,  1 .92 s (3H, 3 -OAc) ,  2 .02 s (3H, 21-Me) ,  4 . 4 7 m  (1H, HC3), 5 . 3 0 m  
(1H, ttC6). 

A so lu t ion  of  0 .2  g (I) and 1 ml  E t 2 0 . B F  3 in 9 ml  CH2C12 was  left  at 20~ fo r  2 h and then t r e a t e d  as  in 
the p rev ious  e x p e r i m e n t  to y ie ld  80 m g  (43%) (HI), which was  ident ica l  in i ts  m e l t i n g  point ,  IR and PMR s p e c -  
t r a  to an authent ic  s a m p l e .  

F r a g m e n t a t i o n  of  (I) by the Act ion  of  Alkal ine  H202. A solut ion o f  0 .38 g (I) in 33 ml  me thano l ,  17 ml  
4 N NaOH and 24 ml  30% H202 was  left  fo r  24 h at 5~ The r e a c t i o n  m a s s  was  then poured  onto ice .  The p r e -  
c ip i ta ted  powder  was  f i l t e red  off ,  washed  with w a t e r ,  d r ied  in the a i r ,  and c r y s t a l l i z e d  f r o m  a c e t o n e - h e x a n e  
to y ie ld  0 .25  g(78%) p regneno lone  (II), mp 196-198~ [2]f IR s p e c t r u m  (v, cm-1) :  1695, 3400. PMR s p e c -  
t r u m  (5, ppm):  0 .60 s (3H, 18-Me) ,  0 .97 s (3H, 19-Me) ,  2 .07  s (3H, 21-Me) ,  3 .48  m (1H, HC3), 5 . 3 0 m  (1H, 
HC6). 

Ace ta te  (III) p r e p a r e d  by the s t a n d a r d  p r o c e d u r e  with 1:1 ace t ic  a n h y d r i d e - p y r i d i n e  at 20~ ove r  10 h was  
ident ica l  in i ts  me l t ing  point ,  IR and PMR s p e c t r a  to an authentic  s a m p l e .  

F r a g m e n t a t i o n  of  (I) in a Solution of  L i th ium in A m m o n i a .  A so lu t ion  o f  0 .39 g (I) and 0.15 ml  t -BuOH in 
5 ml  THF was  added to a v i g o r o u s l y  s t i r r e d  solut ion o f  90 m g  Li in 50 ml  a m m o n i a  at - 45~  under  a rgon .  Af te r  
25 m i n ,  the r e a c t i o n  m a s s  was  d e c o m p o s e d  by e x c e s s  NH4C1. The a m m o n i a  was  evapo ra t ed  and the r e s idue  was  
washed  with wa te r  and e x t r a c t e d  with e t h e r .  The usua l  w o r k - u p  of  the e x t r a c t  gave 0 .40  g of  a p roduc t  m ix tu r e  
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which was aeetylated under the conditions descr ibed above. Subsequent standard t rea tment  of the acetylation 
products  gave 0.45 g of a substance which was subjected to chromatography on 40 g si l ica gel. Elution with 
98:2 petroleum e t h e r - e t h e r  gave 0.12 g {30%) of an oily mixture of acetates (X). Crystal l izat ion f rom e t h e r -  
hexane gave 80 mg (X)with mp 128-140~ [2]. IR spect rum (v, cm-1): 1240-1260, 1735. PMR spectrum (5, 
ppm): 0 . 7 0 s  (3H, 18-Me), 1.03 s (3H, 19-Me), 1.24 (3H, 21-Me, J = 6 . 3 H z ) ,  2 . 0 1 s  and 2.04 s (6H, 3- 
and 20-OAc), 4 .60 m (1H, HC 3), 4.94 m (1H, HC 2~ 5.38 m (1H, HC6). 

Fur the r  elution with 96:4 petroleum e t h e r - e t h e r  gave 0.16 g (44%) (III), which was identical to an authen- 
tic sample .  

C O N C L U S I O N S  

An unusual fragmentat ion was discovered and studied for 16~, 17c~-cyclobutenopregnenolone leading to 
pregnenolone.  A possible mechanism was discussed for this t ransformat ion .  

i. 

2. 
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Despite the current interest in polycoordinated iodine compounds, the NQR spectra of these compounds 
have not been studied adequately. Table 1 gives the 1271 NQR spectra of electroneutral PhiCl 2 derivatives with 

intermolecular coordination in the solid state and ionic compounds including compounds with interionic coordi- 
nation. 

The central  iodine atom in PhIC12 compounds which form in termoiecular  coordination complexes with 
bridging bonds through the chlorine atoms is located at the center  of the field of a nucleus whose distort ion 
depends on R and is seen in sharp changes in the a symmet ry  pa ramete r  (~) and the quadrupole coupling cons-  
tant (e2Qqzz). The change in e2Qqzz is opposite to that for ~, i . e . ,  the change in e2Qqzz occurs  in the se r ies  
IC14 + > IC13 > PhIC12 > Ph2I + > PhCBI + (CB = carboranyl) ,  while the a symmet ry  pa ramete r  increases  in the 
same ser ies  (see Table 1). In mixed ionic compounds PhCBI+X,,  e2Qqzz is lower than in the diphenyliodonium 
compound while the a s y m m e t r y  pa ramete r  ~ is much grea te r .  The following behavior is found for e2Qqzz is 
carboranyl  compounds PhCBI+BF~: meta  > para  > ortho.  The a symmet ry  pa rame te r ,  depending on the site of 
addition and type of earborane  sys t em,  var ies  in a different sequence: ortho > meta > para .  All the exper i -  
mental  data indicate that distort ion of the coordination environment in the carborane  derivatives is g rea te r  
than in the cor responding  phenyl der ivat ives  (9-m-CBIC1 > PhIC12; PhCBIX > Ph2IX ) . 

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

The spec t ra  for the v (1/2-3/2) and v {3/2-5/2) t ransi t ion were  taken on an incoherent pulse spec t romete r  
in the frequency range f rom 300 to 900 MHz [2]. 

CONC LUSIONS 

A considerable  increase  in the quadrupole coupling constants (e2Qqzz) and significant decrease  in the asym 
me t ry  pa rame te r  ~ is found in carborane-conta in ing  CBIC12 and PhCBIX compounds in compar ison with the e a r -  
responding phenyl and diphenyl der ivat ives .  
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