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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 .  

G. E. RISINGER, E.  E. •ACH, a n d  J.  H.  GARRETT 

Department o/Chemistry, Louisiana Polytechnic Institute, 
Ruston (Louisiana, U.S.A.), January 16, 1963. 

x D. A. BALLARD and W. H. DEIIN, J. Amer. chem. Soc. 54, 3969 
(1932). 
R. L. SHRINER and A. BERGER, in Organic Syntheses, Coll. vol. 3 
{John Wiley and Sons, Inc., New York 1955), p. 786. 

a L. F. FXESER, Experiments in Organic Chemistry (D. C. Heath and 
Co., Boston 1951), p. 179. 

a j .  H. BREWSTER, J. Amer. chem. Soc. 76, 6364 {1954). 
5 j .  H. BREWSTER, J. Amer. chem. Soc. 76, 6361 (1954). 

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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the  t e m p l a t e  hypo thes i s  of p ro te in  synthes is ,  which  has  
been  recen t ly  es tab l i shed  by  d i rec t  e x p e r i m e n t s  w i th  
syn the t i c  R N A  or polyr ibonucleo t ides ,  a large n u m b e r  of 
amino  acids should  ' a t  one s t roke '  be incorpora ted  in the  
prote in .  One should there fore  expec t  to de t ec t  'pools '  of 
m a n y  free amino  acids, and  these  pools should  a l ter  
m a r k e d l y  a t  d i f ferent  phases  of p ro te in  biosynthesis .  (On 
the  o t h e r  hand ,  HERRMANN et al.a have  found  ev idence  
of e m b r y o n i c  p ro te in  b iosyn thes i s  {rom precursors  bigger 
t h a n  amino  acids.) A suff ic ient  n u m b e r  of a m i n o  acids 

• t 

Fig. 1 Fig. 2 

have  been  d e t e c t e d  only  in a few cases, e.g. in echinoid  
embryos .  

We  therefore  pe r fo rmed  acid hydro lys is  of adu l t  Lirnnaea 
(proteins) and  d e t e c t e d  only  six to  e ight  amino  acids 
(Figure 2). However ,  p ro longed  (16 h) acid hydro lys is  can 
des t roy  two par t i cu la r  amino  acids*. Therefore,  a t  mos t ,  
the  adu l t  Limnaea  have  only  t e n  amino  acids. Direct  
c rush ing  of bigger snails  h a d  of course revealed  a s t r e a ky  
b a n d  of weak colour e x t e n d i n g  up to  h igher  regions * of 
RI  value, i n  the  p resen t  invest igat ion,  we once found  such  
an effect  even  in a smal l  snai l  (0.50 cm). 

The small  n u m b e r  of free amino  acids is thus  p a r t l y  
expla ined  b u t  it  is surpr is ing  t h a t  there  are only  one or  
two  free amino  acids even  in t he  ma t u r e  egg where  t he  
e m b r y o  has  been  largely formedS. 

t?dsumd. De nouvelles  recherches  on t  amen6 les au teur s  
cons t a t e r  l ' ex i s tence  de seu lemen t  2 ou 3 acides amin6s 

dans  les ceufs de la L imn6e  (Gast6ropode),  un  jour  a v a n t  
l '6closion. Ces acides  son t  tr6s semblables  ~ ceux que l 'on  
t rouve  chez les jeunes  escargots .  Dans  l e s p r o d u i t s  h y d r o -  
ly t iques  des protd ines  de l ' escargot  adul te ,  on c o n s t a t e  la 
pr6sence de 9 acides amin6s.  
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The  Effect of Radiat ion  on the M i t o s i s - S t i m u l a t -  
ing  Act iv i ty  of H e p a t e c t o m i z e d  Rat S e r u m  

I t  has  been d e m o n s t r a t e d  t h a t  in the  se rum of m a m m a l s  
there  exis ts  a t ac to r  b o t h  s t imula t ing  and  inhib i t ing  mi to-  
sis. FRIEDRIcH-FREKSA and  ZAKI ~ h a v e  p roduced  cell 
divis ion in t he  l iver  t issue by  admin i s t e r i ng  se rum f rom 
ra ts  whose  livers were  jus t  r egenera t ing  af ter  pa r t i a l  
h e p a t e c t o m y .  ADIBI e t  al. ~ have  d e m o n s t r a t e d  a consid-  
erable increase in the  l iver  mi to t ic  index  a f t e r  hav ing  
in jec ted  se rum f rom the  hepa t ic  vein  of a h e p a t e c t o m i z e d  
ra t  into a n o t h e r  par t i a l ly  h e p a t e c t o m i z e d  rat .  

In  our expe r imen t s  we h a v e  been  s t udy ing  the  effect  
of X- r ad i a t i on  on the  mi tos i s - s t imula t ing  fac tor  in t he  
serum of par t i a l ly  h e p a t e c t o m i z e d  rats .  There  is still much  
discussion a b o u t  t h e  s ignif icance of t he  humora l  fac tor  
responsible  for the  lowering of the  mi to t ic  ac t iv i ty  follow- 
ing i r radiat ion,  as well as a b o u t  the  so-called d i s t an t  effect  
of radia t ion,  bu t  no conclusive exp l ana t i on  has  been  es- 
t ab l i shed  as y e t  (t3ACQ and  ALEXANDERa). 

In  our  expe r imen t s  we used whi te  ~Vistar ra ts ,  each  
weighing about  200 g. Pa r t i a l  h e p a t e c t o m y  was pe r fo rmed  
according to  t he  t echn ique  of H1GGINS and  ANDERSON 4. 
E a c h  group of expe r imen ta l  an imals  was  i r r ad ia ted  20 h 
a f t e r  hepa t ec to lny  wi th  a dose of 700 r (180 kV, 15 mA,  
dose  ra te  60 r per  rain, 0.5 m m  Cu filter). 24 h af ter  hepa-  
t e c t o m y ,  blood was d rawn wi th  a syr inge f rom the  hepa t i c  

vein below the  d i a p h r a g m  of t he  animals.  The  se rum was 
t h e n  sepa ra t ed  f rom th is  blood b y  cent r i fugat ion .  The 
mi tos i s - s t imula t ing  fac tor  was  t e s t ed  on a n o t h e r  group of 
par t i a l ly  h e p a t e c t o m i z e d  an imals  in such a m a n n e r  t h a t  
1.5 ml  of se rum was in jec ted  in t r ape r i tonea l ly  24 h af ter  
opera t ion .  Colchicine (0.1 mg per  100 g, Merck) was ad-  
min i s t e red  subcu taneous ly  to  t he  ra t s  18 h af ter  t he  injec- 

The mitotic index and standard error ill regenerating liver 

Number of Mitotic- 
Rats were injected with: animals index 

1.5 ml of physiologic saline 3 
1.5 m[ of serum from irradiated rats 5 
1.5 ml of serum from non-irradiated rats 5 

1.0 ~ 0.34 
3.8 ~ 0.21 
9.5 ~ 0.66 
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