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T h e  Z i n c  R e d u c t i o n  of  B e n z o i n  

One of t h e  s t a n d a r d  p r e p a r a t i o n s  of s t i lbene  involves  
the  r e d u c t i o n  of b e n z o i n  b y  m e a n s  of a modi f ied  Clem- 
m e n s e n  p rocedu re  ~a. Th i s  reac t ion ,  even  t h o u g h  i t  has  
been  ex t ens ive ly  e m p l o y e d  in t h i s  capac i ty ,  is st i l l  no t  
c lear ly  u n d e r s t o o d  3,a. An  i n v e s t i g a t i o n  of t h e  r eac t ion  
was i n i t i a t e d  in a n  a t t e m p t  to  c lar i fy  t h e  r eac t ion  mech-  
an i sm.  I n  a n  a t t e m p t  to  isola te  i n t e r m ed i a t e s ,  a c h r o m a t o -  
g raph ic  ana lys i s  of t h e  benzo i n  r e d u c t i o n  p r o d u c t s  was  
u n d e r t a k e n .  Th i s  ana lys i s  disclosed t h e  presence  of t r a n s -  
s t i lbene  (70%),  cis-stilbene (5%),  b e n z o i n  5(%) a n d  de-  
o x y b e n z o i n  p inaco l  (2%).  T h e  e x p e c t e d  in t e rmed ia t e s ,  
b e n z y l  p h e n y l  carb ino l ,  h y d r o b e n z o i n  or deoxybenzo in ,  
were  n o t  i sola ted.  The  r e d u c t i o n  of these  c o m p o u n d s  was 
also a t t e m p t e d .  U n d e r  r e d u c t i v e  cond i t ions  x, t h e  ca rb ino l  
a n d  h y d r o b e n z o i n  d id  n o t  r e a c t ;  t h e  k e t o n e  a f forded  
d e o x y b e n z o i n  p inaco l  (75%).  

Since t h e  ~ - s u b s t i t u e n t  to  t h e  c a r b o n y l  g roup  appea r s  
to  be  a p r e r equ i s i t e  for t h e  r eac t ion ,  i t  was  sugges ted  t h a t  
i n f o r m a t i o n  o n  t h e  r e a c t i o n  m a y  be  o b t a i n e d  b y  v a r y i n g  
th i s  s u b s t i t u e n t .  The re fo re  t h e  r e d u c t i o n  of benzo in  
m e t h y l  e ther ,  benzo in  ace t a t e  a n d  benzoa te ,  a n d  desyl  
ch lor ide  were a t t e m p t e d .  I n  each  case, t h e  m a j o r  p r o d u c t  

was  trans-stilbene; t h e  yields  of olefin were 83, 72, 80, 
a n d  71%,  respect ive ly .  T h u s  t he  r eac t i on  a p p e a r s  to  be  
a genera l  r e d u c t i o n  for b e n z o i n  de r iva t ives .  

Our  e x p l a n a t i o n  for t h e  absence  of i n t e r m e d i a t e s  in  t h e  
r e d u c t i o n  is t h a t  a zinc complex  5 is r educed  d i r ec t l y  to  
t he  olefin. 

Zusammen[assung. Es  wird  die R e d u k t i o n s a r b e i t  des  
Benzo ins  beschr ieben .  
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F r e e  A m i n o  A c i d s  in  Limnaea  II 

I t  h a s  a l r eady  been  f o u n d  ~ t h a t  t he  a m o u n t  of free 
amino  acids  in  t he  Limnaea eggs (fertil ized) increases  
g rea t ly  j u s t  before  h a t c h i n g .  W e  could  not ,  however ,  
d e t e r m i n e  t h e  n u m b e r  of a m i n o  acids  a t  th i s  stage,  for 
the re  was  a b s o l u t e l y  no  c h r o m a t o g r a p h i c  reso lu t ion  
e i the r  on  W h a t m a n  p a p e r  no. 1 or  o n  W h a t m a n  no. 4. 
B u t  i t  would  be  i n t e r e s t i ng  to  a s c e r t a i n  t h i s  po in t ,  for i t  
m i g h t  he lp  us  to  d e t e r m i n e  exac t l y  w h e n  the  a d u l t  
t issues a s s u m e  t h e i r  c h a r a c t e r i s t i c  p a t t e r n  of free a m i n o  
acids. 

W e  h a v e  t he r e fo re  t r i ed  a s l igh t ly  d i f fe ren t  approach ,  
which,  t h o u g h  st i l l  imper fec t ,  enab le s  us to  asse r t  t h a t  t he  
n u m b e r  of free a m i n o  acids in  t he  m a t u r e  egg is n o t  more  
t h a n  two.  I n  o rde r  to  a t t a i n  t h i s  i m p r o v e d  resu l t  we h a v e  
carefu l ly  s e p a r a t e d  t h e  i n d i v i d u a l  eggs f rom t he  jel ly- l ike 
s u b s t a n c e  in w h i c h  t h e y  are  e m b e d d e d .  Th i s  c an  easi ly  be  
accompl i shed  b y  c u t t i n g  a n d  sc rap ing  w i t h  razor  blades.  
These  s e p a r a t e d  eggs, c r u s hed  one  a f t e r  a n o t h e r  on  
W h a t m a n  p a p e r  no. 1, were  c h r o m a t o g r a p h e d  w i t h  t he  
so lven t  s y s t e m  n - B u t a n o l :  ace t ic  ac id :  w a t e r  = 4 : 1 : 1. The  

resu l t  was  b e t t e r  a n d  c o m p a r a b l e  w i t h  t he  c h r o m a t o g r a m  
of r ecen t ly  h a t c h e d  snails .  The re  was  a spo t  of s l i g h t  
i n t e n s i t y  j u s t  a b o v e  the  or igin,  a p p a r e n t l y  s t a r t i n g  f rom 
the  origin i tself  followed b y  two  more  recogn izab le  spo t s  
w i t h  a v e r y  m a r k e d  t r a i l ing  or s t r e a k y  effect.  T h i s  p a t t e r n  
ha s  been  n o t e d  in y o u n g  snai ls  t up  to  45 d a y s  a f t e r  
h a t c h i n g  2. 

The  d e n s i t o m e t r i c  cu rve  c o r r e s p o n d i n g  to  t h e  egg 
c h r o m a t o g r a m  was o b t a i n e d  f rom a r eco rd ing  dens i to -  
m e t e r  (Figure  1). Because  of t he  excess ive  t r a i l i ng  ef fec t  
one shou ld  be  cau t ious  in  e v a l u a t i n g  t h e  r e su l t ;  b u t  we 
m a y  safely say  t h a t  t h e r e  are  n o t  more  t h a n  two  free  
a m i n o  acids in  a n y  r e m a r k a b l e  q u a n t i t y .  I n  case of eggs 
1-2 days  before  h a t c h i n g ,  t h e  R f  va lues  c o r r e s p o n d i n g  to  
a m i n o  acids  were 0.33 a n d  0.22 (serine) a p p r o x i m a t e l y ,  in 
a r oom of c o n s t a n t  t e m p e r a t u r e  of a b o u t  26°C. 

I n  ou r  ear l ie r  work  we were  su rp r i sed  to  f ind  such  a 
sma l l  n u m b e r  of free a m i n o  acids,  because ,  a c c o r d i n g  to  
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