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P R O  E X P E R I M E N T I  S 

A Convenient Preparation of some Alkyl Carbazates,  Useful Intermediates  for A m i n o - P r o t e c t i o n  

T h e  t -bu ty loxyca rbony l - ( t -BOC-)  group1,  2 is f r e q u e n t l y  
u t i l ized  as  a useful  a m i n o - p r o t e c t i n g  g r o u p  in p e p t i d e  
c h e m i s t r y ,  because  of t h e  mi ld  cond i t i ons  r equ i r ed  for  i t s  
r e m o v a l  ~. 

Severa l  m e t h o d s  were  r e p o r t e d  for t he  i n t r o d u c t i o n  of 
t -]3OC-group z, b u t  o n l y  t - b u t y l  a z i d o f o r m a t e  was used  
p r ac t i c a l l y  for th i s  purpose .  T h e  az ide  is c o m m o n l y  pre-  
p a r e d  f rom t -bu ty l  p h e n y l  c a r b o n a t e  4, t - b u t y l  p -n i t r o -  
p h e n y l  c a r b o n a t e  5, or t - b u t y l  S - m e t h y l  t h i o l e a r b o n a t e e ;  
these  m e t h o d s ,  however ,  are i n c o n v e n i e n t  because  of  dis- 
t i l l a t ion  r e q u i r e d  for  pur i f i ca t ion  in  each  s teps .  

W e  wish  to  r e p o r t  a c o n v e n i e n t  m e t h o d  for  t he  pre-  
p a r a t i o n  of t - b u t y l  c a r b a z a t e  v ia  t - b u t y l  p e n t a c h l o r o -  
p h e n y l  c a r b o n a t e .  Gene ra l ly  p e n t a c h l o r o p h e n y l  de r iva-  
t ives  c rys ta l l ize  well, so t h a t  all i n t e r m e d i a t e s  p r e p a r e d  
were  used as pu re  p r o d u c t s  for t h e  n e x t  s tep  w i t h o u t  a n y  
pu r i f i c a t i on  (see below).  T h e  obv ious  m e r i t  of th i s  pre-  
p a r a t i o n  lies in  i ts  s imp l i c i t y  as c o m p a r e d  w i t h  o t h e r  
m e t h o d s .  A t yp i ca l  e x a m p l e  is as follows. A suspens ion  of 
p e n t a c h l o r o p h e n o l  (161 g) in  d r y  benzene  (250 ml) was  
a d d e d  all a t  once  to  a wel l -s t i r red  phosgene  so lu t ion  (73 g 
i n 4 5 0  ml  of d r y  benzene) ,  a n d  t h e n  py r id ine  (47.4 g) was  
d r o p p e d  i n to  t h i s  suspens ion  w i t h i n  1/2 h a t  10-15 °C. T h e  

c h l o r o p h e n y l  c a r b o n a t e  (22.0 g), h y d r a z i n e  h y d r a t e  (12.5 
ml)  a n d  b e n z e n e  (25 rot) was  a l lowed to  r e a c t  for  3 h.  An  
e x o t h e r m i c  r e a c t i o n  ensued ,  p r o d u c i n g  a c lear  h o t  solu- 
t i o n ;  occas ional  cooling was  r equ i r ed  a t  t he  in i t ia l  s tage .  
T h e  f o r m e d  solid mass  was  c ru shed  a n d  e x t r a c t e d  w i t h  
e the r  severa l  t imes .  T h e  e x t r a c t s  s e p a r a t e d  f r o m  t h e  
res idue  b y  d e c a n t a t i o n  were  c o m b i n e d  a n d  dr ied  over  
m a g n e s i u m  su lpha t e .  E v a p o r a t i o n  gave  a pale  yel low oil 
of t - bu ty l  ca rbaza t e ,  w h i c h  solidif ied on  cool ing;  m.p .  
34-36°C,  8.0 g (98%).  The  p r o d u c t  was  dis t i l led  a t  4 
m m H g ;  b.p.  75-76  °C (m.p.  40-41 °C). T h e  l i t e r a tu re  va lue  
is m.p .  40-42  °C ~. 

Crude  t - bu ty l  c a r b a z a t e  was c o n v e r t e d  to  t - bu ty l  azido-  
f o r m a t e  b y  k n o w n  m e t h o d  4 in 7 5 - 8 0 %  yield,  t -Amyl  2~, 
b e n z h y d r y l  -s, a n d  p - m e t h o x y b e n z y l  c a r b a z a t e  9 were also 
p r e p a r e d  as desc r ibed  a b o v e  (Table) .  

Because  p e n t a c h l o r o p h e n o l  (pK = 5.2) is more  acidic  
t h a n  p - n i t r o p h e n o l  (pK = 7.2), i t  was  expec t ed  t h a t  t he  
t - bu ty l  p e n t a c h l o r o p h e n y l  c a r b o n a t e  would  more  eas i ly  
give t -BOC-amino  acids b y  d i rec t  amino lys i s  t h a n  t h e  
c o r r e s p o n d i n g  p - n i t r o p h e n y l  de r iva t ive .  However ,  i t  was  
f o u n d  t h a t  b o t h  r eac t iv i t i e s  were a l m o s t  s imilar .  De ta i l s  
will be  p u b l i s h e d  elsewhere.  

Alkyl pentachlorophenyl carbonates and alkyl carbazates a 

R ROCOOC~CI~ ROCON2H 3 

m.p. (°C) Yield (%) m.p. or b.p. (°C) Yield (%) 

t-Butyl 116-117 (117-118) b 72(--) 34-36 (40-41) c 98 (--) 
t-Amyl 90-91 (90-92)b 68 (--) --(b.p. 89-90/7.5 mmHg)d 93 (79) 
Benhydryl 120-122 (121~123)b 58 (--) 98-101 (102-104)e,f 91 (--) 
p-Methoxybcnzyl 92-94 (93-94.5) b 57 (50) 74-76 (76.5-78) g,h 93 (89) 

a The values of purified products are shown in parentheses, u Recrystallization from ethyl acetate-ethanol. ¢ Lit. m.p. 40-42 °C ~. a Lit. b.p. 
85-86 °C[5 mmHgL e Recrystallization from ethanol-water, r Lit. m.p. 101-102 °C s. g Rccrystallization from ethyl acetate-petroleum ether. 
h Lit. m.p. 71-74°C 9. 

r e a c t i o n  m i x t u r e  was  s t i r r ed  for  2 h a t  r o o m  t e m p e r a t u r e  
a n d  t h e n  a l lowed to  s t a n d  o v e r n i g h t .  A f t e r  f i l t r a t ion  to  
r e m o v e  py r id ine  h y d r o c h l o r i d e  a n d  t he  spa r ing ly  so luble  
b y - p r o d u c t ,  d i - p e n t a c h l o r o p h e n y l  c a r b o n a t e ,  t h e  f i l t r a t e  
was  c o n c e n t r a t e d  in  v a c u o  to  give a c rys ta l l ine  mass  of 
p e n t a c h l o r o p h e n y l  c h l o r o f o r m a t e  (130 g, 65%) ,  wh ich  
was  c o n t a m i n a t e d  w i t h  a t r a c e  of d i -pen t ac t f l o ropheny l  
c a r b o n a t e ,  b u t  was  used for  t h e  n e x t  s t ep  w i t h o u t  
pu r i f i ca t ion .  

A so lu t ion  of p e n t a c h l o r o p h e n y l  c h l o r o f o r m a t e  (77.2 g) 
in  d r y  b e n z e n e  (100 ml)  was  a d d e d  dropwise  to  a s t i r r ed  
so lu t ion  of t - b u t a n o l  (20.8 g) a n d  pyr id in~  (22.2 g) in  d r y  
b e n z e n e  (100 ml)  w i t h i n  1 h a t  0 -5  °C. T he  r e a c t i o n  mix-  
t u r e  was  s t i r r ed  for  2 h a t  r oom t e m p e r a t u r e  a n d  a l lowed 
to  s t a n d  o v e r n i g h t .  Af te r  f i l t r a t ion  to  r e m o v e  p y r i d i n e  
hydroch lo r ide ,  t h e  f i l t r a t e  was  w a s h e d  w i t h  N - h y d r o -  
chlor ic  acid,  wa te r ,  s a t u r a t e d  sod ium b i c a r b o n a t e  solu- 
t ion ,  a n d  br ine ,  a n d  d r i ed  ove r  m a g n e s i u m  s u l p h a t e  add-  
ing  decolor iz ing  charcoal .  E v a p o r a t i o n  lef t  pa le  b r o w n  
needles ,  w h i c h  were w a s h e d  w i t h  e thano l ,  f i l tered,  a n d  
d r i ed ;  m.p .  116-117°C,  60.6 g (72%).  Th i s  p r o d u c t  can  
be  used w i t h o u t  pu r i f i ca t ion .  R e c r y s t a l l i z a t i o n  f rom e t h y l  
a c e t a t e - e t h a n o l  gave  t h e  t - b u t y l  p e n t a c h l o r o p h e n y l  car-  
b o n a t e  as w h i t e  needles  of m.p .  117-118 °C. Anal .  Calcu-  
l a t ed  for  CIIHgO3Cls: C, 36.05; I-I, 2.48; C1, 48.37. F o u n d :  
C, 36.18; H,  2.46; C1, 48.04. T h e  m i x t u r e  of t - bu t y l  p e n t a -  

Zusammen/assung. E i n e  e in fache  M e t h o d e  zu Her s t e l -  
lung  e in iger  A l k y l o x y c a r b o n y l h y d r a z i d e  v ia  A l k y l - p e n t a -  
c h l o r o p h e n y l c a r b o n a t e  wi rd  beschr i eben .  
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