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T h e  S t r u c t u r e  o f  Phenylurethanes 

P h e n y t u r e t h a n e s  a re  f o r m e d  b y  t h e  i n t e r a c t i o n  of 
phenols  (or a lcohols)  w i t h  phenylisocyanate a n d  i t  has  
long been  k n o w n  t t h a t  t h i s  r e a c t i o n  c a n  be  r eve r sed  b y  
hea t ing  t h e  u r e t h a n e .  R e c e n t l y  ILLARI a n d  MARENGHI 
and  co-workers  2 h a v e  s t u d i e d  t h e  t h e r m a l  decompos i -  
t ion of v a r i o u s  p h e n y l u r e t h a n e s  a n d  t h e y  c o n c l u d e d  t h a t  
in genera l  t h e  p r o d u c t s  o b t a i n e d  b y  i n t e r a c t i o n  of 
phenols  a n d  phenylisocyanate are  not p h e n y l u r e t h a n e s  
bu t  " m o l e c u l a r  c o m p l e x e s " ,  p r o b a b l y  of t y p e  (I). 
(BAKER a n d  GAUNT :~ h a v e  s h o w n  t h a t  the. u n c a t a l y s e d  
reac t ion  b e t w e e n  phenylisocyanate a n d  a lcohols  p ro-  
ceeds v ia  a n  i n t e r m e d i a t e  c o m p l e x  of t h i s  type . )  On t h e  
o ther  h a n d  t h e  p r o d u c t s  o b t a i n e d  f r o m , f l - n a p h t h o l  a n d  
eugenol  were  c o n s i d e r e d  to  h a v e  t h e  a u t h e n t i c  u r e t h a n e  
s t r u c t u r e  (ti) s ince  t h e y  g a v e  rise, on  pyro lys i s ,  t o  
ca rban i l ide  a n d  a d i a r y l  c a r b o n a t e  a l o n g  w i t h  s o m e  
phenylisocyanate a n d  t h e  o r ig ina l  pheno l .  T h e  bas i s  on  
which  ILLAm et al. ass ign  s t r u c t u r e s  (I) or  (II) t o  
phenylisocyanate--phenol r e a c t i o n  p r o d u c t s  is v e r y  
i n a d e q u a t e  a n d  t h e i r  f o r m a t i o n  in  p y r i d i n e  s o l u t i o n  4 
appea r s  to  e x c l u d e  s t r u c t u r e  (I) (cf. BAKER a n d  GAUNT*). 
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We  h a v e  n o w  e x a m i n e d  t h e  i n f r a - r e d  s p e c t r a  of a 
n u m b e r  of t h e  c o m p o u n d s  p r e p a r e d  b y  ILLARI et al. 
Anil ides ( I I I )  s h o w  t h e i r  c a r b o n y l  s t r e t c h i n g  b a n d  in t h e  
region 1660-1680  c m  -x (THOMPSON a n d  RICHARDS~). 
Compar i son  of t h e  c a r b o n y l  f r equenc i e s  of s imp le  k e t o n e s  
and  es te rs  i n d i c a t e s  t h a t  a n  o x y g e n  a t o m  a d i a c e n t  to  
the  C = O  g r o u p  ra i ses  i t s  f r e q u e n c y  a b o u t  30-40  c m - L  
Therefore  if p h e n y l u r e t h a n e s  h a v e  s t r u c t u r e  (II)  a car-  
bony l  f r e q u e n c y  of 1690-1720  c m -  I wou ld  be  a n t i c i p a t e d .  
On t h e  c o n t r a r y  s t r u c t u r e  (I) wou ld  n o t  b e  e x p e c t e d  t o  
give a n y  b a n d  in  t h i s  r eg ion  e x c e p t  a C =  N b a n d  p r o b -  
ab ly  b e t w e e n  1630 a n d  1670 c m - L  T h e  fo l lowing  v a l u e s  
were found .  

I n  a d d i t i o n  a l l  t h e  s p e c t r a  s h o w e d  a b a n d  n e a r  1530 c m -  t 
which  is c h a r a c t e r i s t i c  of  t h e  - C O - N H -  g roup .  T h e s e  
figures ag ree  w i t h  t h o s e  of THOMPSON, ~'Q'ICItOLSON, a n d  
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Phenylurethane (solid) era -J 

Menthol 
tert .  Butyl  alcohol 
Phenol 
fl-Naphthol 
o-Nitrophenol 

p-Nitrophenol 

1697 
1690 
1715 
1720 
1705 
1728 
1715 

SHORT 1 a n d  p rov ide  c lear  e v i d e n c e  for  t i le  a c c e p t e d  
s t r u c t u r e  (II)  of p h e n y l u r e t h a n e s .  

N. F. HAYES, R.  H.  THOMSON, a n d  
M. ST. C, FLETT, 

Chemistry Department, The University, Old Aberdeen, 
Scotland, and Imperial Chemical Industries Ltd., Dyestu][s 
Division, Hexagon House, BIackley, Manchester 9, 
England, July 27, 1954. 

Zusammen[assung 
Die I n f r a r o t s p e k t r e n  v e r s c h i e d e n e r  P h e n y l u r e t h a n e  

zeigen,  da s s  diese die a n g e n o m m e n e  S t r u k t u r  ( I I )  be-  
s i t zen  u n d  n i c h t  m o l e k u l a r e  K o m p l e x e  da r s t e l l en ,  wie  
ILLARI et al.1 a n n e h m e n .  

1 H. W. THOMPSON, D. L. NICIIOLSON, and 1.. N. SIIORT, Farad. 
Soc. Discussions 9, 229 (1950) (The senior author has confirmed that 
the figure 7000 in Table II is an error and should be 1700.). 

A N e w  Synthetic Sulfur-Containing A m i n o  

Acid: S - A m i n o e t h y l c y s t e i n e  

T h e  m e c h a n i s m  b y  wh ich  t h e  o r g a n i s m  a c q u i r e s  t h e  
m e r c a p t o e t h y l a m i n e  for  t he  s y n t h e s i s  of Co#_ is s t i l l  
c o m p l e t e l y  u n k n o w n .  W h i l e  we k n o w  t h a t  p a n t o t h e n i c  
acid,  n e c e s s a r y  for  s u c h  a syn thes i s ,  m u s t  be  b r o u g h t  to  
t h e  o r g a n i s m  f rom outs ide ,  we h a v e  no  i n f o r m a t i o n  in-  
d i c a t i n g  t h a t  m e r c a p t o e t h y t a m i n e  t oo  m u s t  be  ob-  
t a i n e d  f r o m  t h e  die t .  

I t  is h i g h l y  p r o b a b l e  t h e r e f o r e  t h a t  m e r c a p t o e t h y l -  
a m i n e  is s y n t h e s i z e d  b y  t h e  a n i m a l  in  one  of t h e  fo l lowing  
w a y s  : 

(1) d e c a r b o x y l a t i o n  of c y s t i n e  or  c y s t e i n e ;  (2) dis-  
m u t a t i o n  of c y s t a m i n e  d i s u l f o x y d e ;  (3) t r a n s n l f u r a t i o n  
f rom cys t e ine  or  h o m o c y s t e i n e  to  e t h a n o l a m i n e .  T h e  l a s t  
m e c h a n i s m  m i g h t  be  of rea l  i n t e r e s t  a f t e r  t h e  d i s c o v e r y  
of b io logica l  t r a n s u l f u r a t i o n  r e a c t i o n s  f r o m  h o m o c y s t e -  
ine to  ser ine  w i t h  t he  p r o d u c t i o n  of cys t e ine  1. 
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