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Ultrasonification of Ethylene GlycoP 

As far  as  we know,  al l  k n o w n  s y n t h e t i c  s onochem ica l  
reac t ions  r equ i re  t h e  p resence  of w a t e r  *. W e  wish  to  
r epor t  t h a t  u l t r a son ic  waves  ~ m a y  be  used to oxidize  pu re  
e thy lene  glycol  in t he  p resence  of o x y g e n  a t  0°C to 
peroxides  a (of u n d e t e r m i n e d  compos i t ion )  a n d  glycol-  
a ldehyde  a n d / o r  g lyoxal .  I n  t h e  p resence  of pu re  a rgon  
th i s  r eac t ion  does no t  occur.  D i lu t i on  w i t h  w a t e r  (up to 
75% H~O) lowers t he  pe rox ide  yield.  U n d e r  iden t i ca l  
r eac t ion  c o n d i t i o n s  p u r e  e t h y l e n e  glycol  a f fords  more  
peroxide  t h a n  does  pu re  water .  

The  k ine t ics  of pe rox ide  f o r m a t i o n  (up to 24 h) a p p e a r  
to be zero order  w i t h  k .... 0.23 zk 0.06 mM/I/h. Alde-  
hyde  fo rma t ion ,  ev idenced  b y  the  osazone  o b t a i n e d  w i t h  
2 .4 -d in i t r opheny lhyd ra z i ne~ ,  s tops  a t  ca. 10 mM/l  ~ 
af ter  12 h of u l t r a son i f i ca t ion ,  a l t h o u g h  a f t e r  24 h b o t h  
the  yel low co lour  a n d  d i s t i nc t i ve  odour  of g lyoxa l  were  
de tec ted .  Thus ,  t h e  a p p a r e n t  cessa t ion  of t o t a l  a l d e h y d e  
f o r m a t i o n  a p p e a r s  t o x b e  due  to  f u r t h e r  o x i d a t i o n  of 
g lyco la ldehyde  to  glyo al. 

Our  o b s e r v a t i o n s  i nd ica t e  t h a t  t he  m e c h a n i s m  of ox ida -  
t ion  of e t h y l e n e  glycol m a y  be  d i f f e ren t  f rom t h a t  wh ich  
occurs  in  aqueous  so lu t ion ,  s ince t he  glycol  r eac t i on  re- 
quires  t he  p resence  of oxygen ,  whereas  t h e  w a t e r  r eac t i on  
does no t  ~. Th i s  p rocedu re  does  no t  c o n s t i t u t e  a p r ac t i c a l  
m e t h o d  for  t he  s y n t h e s i s  of t h e  a l d e h y d e s  o b t a i n e d .  

Zusammen]assung. I n  G e g e n w a r t  v o n  Sauers to f f  wi rd  
~ t h y l e n g l y c o l  d u r c h  U l t r a s c h a l l  zu Pe rox iden ,  Glycol -  
a t d e h y d  u n d / o d e r  G lyoxa t  ox id ie r t .  
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8 A model T200 (Lehfeldt-GmbH) ultrasonic generator operating 
at 800 kc/sec with an energy input of 3.8 W/era I was used. The 
glycol samples were 6 ml. 
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The aldehyde concentration was determined after all the peroxides 
had been destroyed by allowing the reaction mixture to stand 
overnight and heatiug it at ca. 100°C for 1 h. The yield therefore 
consists of aldehyde formed both directly and via thermal de- 
composition of the peroxide_s. 

S t e r e o s e l e c t i v i t y  i n  P e p t i d e  S y n t h e s i s  
u n d e r  S i m p l e  C o n d i t i o n s  

Prev ious  s tud ies  h a v e  i nd i ca t ed  t h a t  a su i t ab l e  s y s t e m  
for s t u d y i n g  p c p t i d e  s y n t h e s i s  in aqueous  so lu t ion  u n d e r  
s imple  cond i t i ons  employs  t he  c y a n a m i d c s ,  w i t h  b e s t  re- 
sul ts  coming  w i t h  s o d i u m  d i c y a n a m i d e L  I t  was  t h e  ob-  
jec t ive  of t he  p r e sen t  s t u d y  to d e t e r m i n e  if s t e reo-  
se l ec t iv i ty  was  ac t ive  in o l igopep t ide  s y n t h e s i s  which  
would d e p e n d  on  t h e  n a t u r e  of p r i m a r y  (ne ighbor)  in t e r -  
ac t ions  r a t h e r  t h a n  s e c o n d a r y  ones  (such as ~-helix,  
which  f i rs t  a p p e a r s  a r o u n d  t he  o c t a p e p t i d e  level2). 

To c a r r y  o u t  th i s  s tudy ,  L-amino  acids were b o u n d  
(earboxyl ic  ester)  to  a c h l o r o m e t h y l a t e d  p o l y s t y r e n e  res in  
accord ing  to  t he  m e t h o d  of MERRIF~ELD". Th i s  p rocedu re  
p e r m i t t e d  eas ier  s e p a r a t i o n  of p r o d u c t s  a n d  r e s t r i c t i on  of 
the  v a r i e t y  of m i x e d  p e p t i d e s  t h a t  could  b e  p r o d u c e d  
t h a n  if free m o n o m e r - m o n o m e r  i n t e r a c t i o n s  h a d  been  
used. 

P r e l i m i n a r y  resu l t s  us ing  free leucine (x4C-labeled) a n d  
b o u n d  ty ros ine  sugges ted  t h a t  s t e r eose l ec t i v i t y  m i g h t  
exis t  a t  t he  d ipep t ide  level  4, I f  t h i s  were  so, one would  
expec t  to  see the  se l ec t iv i ty  inc rease  as the  size of t he  
i n t e r a c t i n g  s idecha ins  go t  bigger .  

To t e s t  th i s  poss ib i l i ty ,  t he  fo l lowing e x p e r i m e n t s  were  
carr ied o u t  : in  each  case,  a s e p a r a t e  a q u e o u s  m i x t u r e  was 
p r epa red  c o n t a i n i n g  0 . 0 1 2 5 M  r e s i n - b o u n d  L-amino  acid,  
0 .00125M 3H. labe led  D,Ldeucine,  a n d  0 . 1 N  HC1. Whi l e  
the  m i x t u r e  (sample  A) was be ing  s t i r r ed , - fou r  10 ~ ali- 
quo t s  of sod ium d i c y a n a m i d e  (DCA) were a d d e d  5 ra in  
a p a r t  so as to  b r i n g  t he  t o t a l  c o n c e n t r a t i o n  of t he  con-  
dens ing  a g e n t  to  0 .1M.  5 ra in  la ter ,  t h e  res in  was t h o r -  
Oughly w a s h e d  w i t h  100 ml  of 0 . 0 1 N  HC1, t h e n  wate r ,  
and  f ina l ly  m e t h a n o l .  T he  dr ied  res in  was  p laced  in 1 m l  
of Tris buf fe r  (pH 8.0) containing leucine a m i n o p e p f i d a s e  
(LAP).  Af te r  the  i n c u b a t i o n  period,  t h e  resin was aga in  

w a s h e d  w i t h  100 mI of 0.01 N HC1, t h e n  water ,  a n d  f ina l ly  
ace tone .  A n o t h e r  s a m p l e  (B) was t r e a t e d  in e x a c t l y  t h e  
s ame  fash ion  e x c e p t  t h a t  the  e n z y m e  s t ep  was e l imina t ed .  
B o t h  samples  were m e a s u r e d  b y  sc in t i l l a t i on  coun t ing .  
Leuc ine  a m i n o p e p t i d a s e  h y d r o l y z e s  off N - t e r m i n a l  L- 
a m i n o  acids  exclus ivelyS;  t h e  r e ad ing  for s a m p l e  A would  
t he r e fo re  i nd i ca t e  t h e  a m o u n t  of D-leucyl-L-amino acid 
d i p e p t i d e  p r o d u c e d  because  t he  r a d i o a c t i v i t y  is d u e  to  
leucine  a n d  t he  e n z y m e  h a d  r e m o v e d  (hydro lyzed)  L- 
leucine f rom t h e  res in .  On  t h e  o t h e r  h a n d ,  t h e  r e ad ing  for  
s a m p l e  B would  i n d i c a t e  t he  s u m  of the  D-leucyl-L-amino 
acid a n d  L-leucyl-L-amino acid  d ipep t ides  fo rmed .  Thus ,  

B - A ED + L] -- CD] 
B = E , ~ ] + E L ] ; A = [ D ~ ; [ L ~ / [ D ~ - -  A - Cv] 

Accord ing  to  t he  h y p o t h e s i s  se t  u p  for  th i s  work,  if 
s t e r eose l ec t i v i t y  does  in  f ac t  occur  a t  t h e  d i p e p t i d e  tevel ,  
t h e  B/D v a l u e  shou ld  increase  (B/D => 1) as  t h e  side- 
c h a i n s  (R) i n v o l v e d  get  b igger  (i.e. inc reased  s idecha in  
in t e r ac t ion ) .  The  L-amino  acids  se lec ted  to  b i n d  to t h e  
res in  were m e m b e r s  of t he  s t r a i g h t  c h a i n  homologous  
a l i pha t i c  series of a l an ine  (R = CH3), e - a m i n o b u t y r i c  ac id  
(R .... CH,CH3), n o r v a l i n e  (R = CH~CH2CHa), a n d  nor -  
leucine  (R = CH~CH2CH,CHa).  Glyc ine  (R = H),  a l t h o u g h  
i t  does  n o t  c o n t a i n  a n  a s y m m e t r i c  ca rbon ,  is t he  p a r e n t  
a m i n o  acid of t h i s  series a n d  i ts  h y p o t h e t i c a l  'L/D' va lue  
can  be  t a k e n  as 1.0. T h e  b r a n c h e d  cha in  series  of va l ine  
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