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SUMMARY 
13 [Z- C]-Monobromoacetic a c i d  was prepared i n  good y i e l d  

by the  bromination o f  ace t i c  ac id  i n  the presence o f  
phosphorous t r i c h l o r i d e  by appropr ia te m o d i f i c a t i o n  o f  t he  
method o f  Marvel.( ’)  A by-product o f  t h i s  method was found 
t o  be bromoacetyl bromide, which could be avoided by hyd ro l ys i s  
t o  the  requ i red  product by a modi f ied work-up procedure. 
monobromoacetic a c i d  was obtained by subl imat ion.  

Pure 
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A1 k y l a t i o n  o f  a c t i v e - s i t e  func t i ona l  groups w i t h  monobromoacetic 

ac id  i s  comnonly employed i n  i n h i b i t i o n  s tud ies on enzymes.(2) During the  

course o f  our work i n  which we a re  us ing 13C-label led i n h i b i t o r s  as probes 

o f  a c t i v e - s i t e  environment, we r e q u i r e  90% i so top ica l l y -en r i ched  monobromo- 

ace t i c  ac id .  Preparat ion o f  75% i s o t o p i c a l l y  enriched [Z-13C] -monobromo- 

ace t i c  ac id  by bromination o f  90% i s o t o p i c a l l y  enriched [2-13C]acetic a c i d  

has a l ready been described,(3) b u t  the method s u f f e r s  from d i l u t i o n  o f  t he  

l abe l  by exchange w i t h  i s o t o p i c a l l y  unenriched a c e t i c  anhydride used i n  the 

reac t i on .  Consequently, we. examined a number o f  preparat ions of monobromo- 

ace t i c  a c i d  from a c e t i c  a c i d  o r  sodium acetate t o  assess the p o t e n t i a l  f o r  

convenient adaptations, e.g. (a)  t he  use o f  dioxan dibromide, 

o f  N-bromosuccinimide with ace ty l  c h l o r i d e  i n  t h i o n y l  ch lor ide,  w i t h  

subsequent hyd ro l ys i s  t o  the ac id . (4)  

e f f i c i e n t  r o u t e  was found t o  be r e a c t i o n  w i t h  bromine/phosphorous 

t r i c h l o r i d e  i n  the absence o f  so lvent ,  under the  cond i t i ons  described 

below. A by-product o f  the r e a c t i o n  i s  bromoacetylbromide, b u t  t h i s  

(b) r e a c t i o n  

However, the most cons i s ten t  and 
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i s  converted t o  product by a modi f ied work-up procedure. 

i n  vacuo provides the most convenient method o f  p u r i f i c a t i o n  of t h i s  

r e a c t i v e  and h i g h l y  hygroscopic product. 

Sublimation 

-- 

EXPERIMENTAL 

13 To [2- C lace t i c  a c i d  (0.5 g, 90% i s o t o p i c a l l y  enriched ex Merck, 

Sharp and Dohme Isotopes, l o t  no. A/13) i n  a 5 m l .  2-necked round- 

bottomed f l a s k  f i t t e d  w i t h  a r e f l u x  condenser and a ca lc ium c h l o r i d e  

guard-tube, was added phosphorous t r i c h l o r i d e  (50 p1, f r e s h l y  d i s t i l l e d ,  

b.p. 76'/757 nun) and bromine (0.18 m l ,  d r i e d  over conc. su lphur ic  ac id ,  

fo l lowed by d i s t i l l a t i o n ) .  The r e a c t i o n  m ix tu re  was s t i r r e d  (magnetic 

s t i r r e r ) ,  w h i l s t  heated i n  an o i l  ba th  a t  70'. A f t e r  disappearance o f  

the red bromine co lour  (% 1 h), more bromine (0.18 m l )  was added, fo l lowed 

a f t e r  2 h by a f u r t h e r  a d d i t i o n  (0.15 m l ) .  

6 h ( 9  h i n  t o t a l ) ,  the r e a c t i o n  m ix tu re  was cooled and any excess bromine 

evaporated by passage o f  n i t rogen  gas. Water (1 m l )  was added and the 

r e a c t i o n  m ix tu re  washed i n t o  a 10 m l  round-bottomed f l a s k  ( f i n a l  volume 

4 ml ) .  The pH o f  the aqueous s o l u t i o n  was adjusted t o  8.5 w i t h  s o l i d  sodium 

bicarbonate and a f t e r  2 mins, the s o l u t i o n  was c a r e f u l l y  a c i d i f i e d  t o  pH 

1.5. A f te r  evaporation ( r o t a r y  evaporator, 15 mn Hg, a t  20'1, the damp 

s o l i d  residue, cons i s t i ng  l a r g e l y  o f  sodium c h l o r i d e  b u t  conta in ing the 

requi red product, was d r i e d  i n  a des i cca to r  over s i l i c a  ge l  f o r  36 h a t  

5 mm Hg. The d r i e d  s o l i d  was t rans fe r red  t o  the  subl imat ion apparatus 

i l l u s t r a t e d  i n  the F igure.  To ensure t r a n s f e r  o f  t he  l a s t  traces, add i t i ona l  

d r y  sodium c h l o r i d e  was used as a c a r r i e r .  

A f t e r  heat ing f o r  a f u r t h e r  

Sublimation was conducted a t  0.1 mn Hg i n  an o i l  bath a t  5OoC onto a 

co ld - f i nge r  (A) cooled w i t h  acetone/so l id  carbon d iox ide.  Two a d d i t i o n a l  

t raps (B ,  C )  were cooled w i t h  l i q u i d  n i t rogen .  

apparatus was vented w i t h  pure, d r y  argon and the s o l i d  subl imate scraped 

from the co ld- f inger  ( A )  and c o l l e c t e d  under a b lanket  o f  argon.(5) 

Add i t i ona l  product was obtained by washing (A)  and t raps (B) and (C)  w i t h  

A f t e r  completion, the 
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F-- vacuum 
B34 j o i n t  t- 

anhydrous d i e t h y l e t h e r ,  a d d i t i o n  o f  s o l i d  sodium c h l o r i d e  t o  t h e  r e s u l t i n g  

s o l u t i o n ,  f o l l o w e d  by evapora t i on  and r e s u b l i m a t i o n  as be fo re .  

was s t o r e d  under a rgon a t  -30'. 

runs ,  was i n  t h e  range 74 - 79% o f  p roduc t  i s o l a t e d  as a w h i t e  s o l i d ,  m.p. 

47 - 48' ( l i t .  49 - ~ o O ) ! ~ )  The i s o t o p i c  enr ichment  as de termined by mass 

spec t romet ry  was 9122%. 

l a b e l l e d  i m p u r i t i e s ,  and o v e r a l l  chemical  p u r i t y  was conf i rmed by gas 

chromatography ( 5 f t  10% SE-30 on Chromosorb W a t  140'). 

phosphorus(6)  demonstrated t h e  absence o f  con tamina t ion  f rom t h i s  source. 

The p roduc t  

The y i e l d s  o f  9 exper iments,  i n c l u d i n g  c o l d -  

The 13C.m.r. spec t ra  conf i rmed t h e  absence o f  

A t e s t  f o r  t o t a l  
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