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SUMMARY 

S t a r t i n g  f r o m  sodium a c e t a t e - ~ - ~ ~ ~ , a c e t y Z - ~ - ~ ~ ~  
bromide was prepared  and f r o m  t h i s  b r ~ m o a c e t y l - l - ~ ~ C  

bromide .  The l a t t e r  was used  t o  a c y t a t e  2 ,6 -d ime ty l -  
a n i l i n e  t o  a - b r 0 m o a c e t - I Z - ~ ~ C ) - 2 ' , 6 ' - x y l i d i d e ,  w i t h  
an a c t i v i t y  y i e l d  o f  3 1 % .  The l a b e l l e d  L i d o c a i n e  and 
its h y d r o c h l o r i d e  were prepared  f rom t h i s  p r o d u c t  by 
r e f l u x i n g  w i t h  d i e t h y l a m i n e ,  w i t h  y i e l d s  o f ' 8 4 . 5 X  
and 74 .3%,  r e s p e c t i v e l y .  The molar  a c t i v i t y  of  t h e  
r a d i o c a r b o n - l a b e l l e d  L i d o c a i n e  was found t o  be 3.48 
mCi/mmole; t h i n - l a y e r  chromatography  showed t h e  pro- 
d u c t  t o  be  homogeneous.  

L i d o c a i n e  (Xyl ica ine)  is a n  e x t e n s i v e l y  used l o c a l  a n a e s t h e t i c ;  i t s  e f f e c t  

is q u i c k e r  a n d  s t r o n g e r  t h a n  t h a t  of Novocaine,  y e t  i t  i s  l e s s  p o i s o n o u s  . 
L i d o c a i n e  t r i t i a t e d  a t  random w a s  f i r s t  s y n t h e s i z e d  by GHANEM ( 1 )  and 

a u b s e q u e n t l y  by GOSZTONYI (21, who used a m o d i f i e d  v e r s i o n  of  t h e  Wilzbach 

method. L i d o c a i n e  l a b e l l e d  w i t h  tritium at  s p e ' c i f i c  p o s i t i o n s  h a s  been p r e p a r -  

3d fro. rylidine-4-'H by MESH1 ( 3 )  f o l l o w i n g  t h e  method of LUFGREN and 

Lu.uHogussT J4). 
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We have found no r e p o r t  d e a l i n g  w i t h  t h e  s y n t h e s i s  o f  r a d i o c a r b o n - l a b e l l e d  

Lidoca ine .  On t h e  ana logy  o f  LUFGREN and LUNIQUIST's method, we have used 

t h e  s y n t h e s i s  scheme shown i n  F ig .  1. 2 ,6-Dimethylan i l ine  w a s  a c y l a t e d  w i t h  

b r ~ m o a c e t y l - l - ' ~ C  bromide. It w a s  found t h a t  t h e  bromo-compound is much 

s i m p l e r  t o  produce from sodium ace ta te - l -14C t h a n  ch loroace ty l - l - '4C c h l o r i d e ,  

as w e l l  as e a s i e r t o  h a n d l e  and t o  s t o r e  because o f  i t s  h i g h e r  b o i l i n g  p o i n t .  

A ~ e t y l - l - ' ~ C  bromide w a s  p repared  from sodium a c e t a t e  by ANKER's method ( 5 ) .  
This  w a s  t h e n  conver ted  by ROPP's method ( 6 )  i n t o  b r ~ m o a c e t y l - l - ~ ~ C  bromide 

which w a s  used for t h e  a c y l a t i o n  of  2 , 6 - d i m e t h y l a n i l i n e  t o  W-bromoacet- 

( 7-I 4C )-2* ,6' - x y l i d i d e  . The cc-diethylaminoacet-(  1 -I4C) -2' ,6' - x y l i d i d e  w a s  

o b t a i n e d  from t h e  l a t t e r  by r e f l u x i n g  i t  wi th  d i e t h y l a m i n e  i n  benzene. I n  t h e  

p r o c e s s  of p u r i f i c a t i o n  t h e  b a s i c  p r o p e r t i e s  of  t h e  product  were u t i l i z e d .  

Thin- layer  chromatographic  a n a l y s i s  showed t h a t  t h e  Lidoca ine  was r a d i o -  

chemica l ly  pure  ( F i g .  2 )  . 
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F i g u r e  1. 

r ' igure  2.- Radiochromatogram of Lidocaine-"C 
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EXPERIMENTAL 

a -Bromoace t -( 1-I4C)-2 ,6' -xy l id ide  . 
0.5571 g of sodium acetate-l-I4C ( s p e c i f i c  a c t i v i t y  0.2718 mCi/mg ; 

t o t a l  a c t i v i t y  141.45 mCi) was mixed i n  a Cla isen  f l a s k  with 2.5 g of ben- 

zo ic  ac id .  Upon the  add i t ion  of 8 ml of benzoyl bromide, t he  mixture was 

slowly d i s t i l l e d  over a water bath a t  about 180°C.  The d i s t i l l a t i o n  w a s  

twice repea ted ,  adding both t imes 1.5 ml of d i s t i l l e d  a c e t y l  bromide t o  the  

r e s idue  i n  the  f l a s k .  The t o t a l  amount of a ~ e t y l - l - ' ~ C  bromide w a s  2.7 g 

( 2 2  mmole). 

Next, 1.3 ml 3.9 g (24.4 mmole) of bromine w a s  added dropwise t o  the  

a c e t y l  bromide and the  mixture l e f t  t o  s t and  f o r  ha l f  an hour at room tem- 

pe ra tu re  before completing the  r e a c t i o n  at 100 O C  f o r  2 hours. After cool- 

i n g  the  r e s u l t i n g  mixture t o  room temperature,  t he  HBr w a s  pumped o f f  f o r  

10 minutes a t  a pressure  of 25 mm Hg. The 3.732 g (18.5 mmole) of r ed  bro- 

r o a ~ e t y l - l - ~ ~ C  bromide w a s  d i sso lved  i n  15 ml of benzene and introduced in-  

t o  a three-necked f l a s k  cooled with iced  water. A s o l u t i o n  of 4.50 g (37.0 

m o l e )  of m-xylidine i n  15 ml of benzene was added; t he  mixture w a s  s t i r r e d  

f o r  2 hours ,  f i l t e r e d  and washed with benzene. After dry ing ,  t he  c r y s t a l l i n e  

product w a s  suspended i n  water,  f i l t e r e d ,  washed with water,  then d r i ed  i n  

vacuum over phosphorous pentoxide.  A y i e l d  of 3.342 g (13.8 mmole) of colour 

less c r y s t a l l i n e  d-bromoacet-( l-14C)-21 ,6 ' -xy l id ide  was obta ined .  Spec i f i c  

a c t i v i t y  14.09 pCi/mg; molar a c t i v i t y  3.4 mCi/mmole; recovered a c t i v i t y  

47.0 m C i ;  a c t i v i t y  y i e l d  31.0%. 

cc -Diethylaminoacet- ( I-l4C) -2 , 6  -xyl id ide  . 
3.340 g (13.8 mmole) of c c - b r o m o a ~ e t - ( l - ~ ~ C ) - 2 ~  ,6 ' -xy l id ide  ( s p e c i f i c  

a c t i v i t y  14.09 pCi/mg; t o t a l  a c t i v i t y  47.0 mCi) w a s  suspended i n  40 ml of 

aba. benzene i n  a three-necked f l a s k  equipped with a s t i r r e r ,  a cooler  and 

a dropping funnel.  4 ml 2.8 g (38.8 mmole) of diethylamine s o l u t i o n  i n  20 

ml of benzene w a s  added t o  t h e  suspension. Af te r  r e f lux ing  f o r  2 hours,  the  

mixture was cooled t o  room temperature,  the  c r y s t a l l i z e d  s a l t  was f i l t e r e d  

o f f  and washed with benzene. The benzene f i l t r a t e  w a s  ex t r ac t ed  with 2 N 

a u l f u r i c  ac id  and the  a c i d i c  aqueous s o l u t i o n  was ex t r ac t ed  with benzene. 

The aqueous e x t r a c t  was made a l k a l i n e  with concentrated potassium hydroxide 

solution and the  s l i g h t l y  s t i c k y  product was f i l t e r e d  o f f  and washed with 

mter. The f i l t r a t e  was d isso lved  i n  ace tone ,  t h e  smal l  amount of  inso luble  
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m a t e r i a l  f i l t e r e d  o f f  and t h e  r e s i d u e  r e d i s s o l v e d  i n  2 N h y d r o c h l o r i c  a c i d  
s o l u t i o n  . The p a l e  ye l low s o l u t i o n  was t h e n  t r e a t e d  wi th  c h a r c o a l ;  concea- 
t r a t e d  potassium hydroxide s o l u t i o n  w a s  c a u t i o u s l y  added t o  t h e  f i l t r a t e  . 
The c r y s t a l l i n e  product  was f i l t e r e d  o f f ,  washed wi th  water  and d r i e d  under  

vacuum. A y i e l d  o f  2.5795 g o f  c o l o u r l e s s  a-diethylaminoa~et-(l-~~C)-2' ,6 '-  
x y l i d i d e  was obta ined;  b.p. 63-64OC; s p e c i f i c  a c t i v i t y  14.96 pCi/mg; molar  

a c t i v i t y  3.5 mCi/mmole; recovered  a c t i v i t y  38.5 m C i ;  a c t i v i t y  y i e l d  81.5%. 

&-Diethylaminoace t - (  I- 14C)-2' , 6 ' - x y l i d i d e  h y d r o c h l o r i d e  (Lidoca ine  

h y d r o c h l o r i d e ) .  

2.234 g (9.55 mmole) of  Q-diethylaminoa~et-(I-~~C)-2' , 6 ' - x y l i d i d e  w a s  

d i s s o l v e d  i n  10 m l  o f  methanol  and 11.0 ml o f  1 N methanol ic  h y d r o c h l o r i c  

a c i d .  The methanol  was d i s t i l l e d  o f f  i n  vacuum. The t h i c k ,  p a r t l y  o i l y ,  

p a r t l y  c r y s t a l l i n e  r e s i d u e  w a s  d i s s o l v e d  i n  1 5  m l  o f  abs .  e t h a n o l ,  t h e n  

f i l t e r e d ,  and 90 m l  o f  a b s .  e t h e r  was added t o  t h e  f i l t r a t e .  The hydrochlo-  

r i d e  c r y s t a l l i z e d  o u t  upon s c r a t c h i n g .  The c r y s t a l l i n e  suspens ion  was l e f t  

t o  s t a n d  o v e r n i g h t  i n  t h e  r e f r i g e r a t o r .  The next  day i t  w a s  f i l t e r e d  o f f ,  

washed with e t h e r  and d r i e d  under  vacuum. A 1.917 g ( y i e l d  74.3%) of  co lour -  

l e s s ,  c r i s t a l l i n e  S-d ie thylaminoace  t - ( I - 1 4 C )  -2l  , 6 ' - x y l i d i d e  hydrochlor ide  

w a s  ob ta ined .  S p e c i f i c  a c t i v i t y  12.87 pCi/mg; molar a c t i v i t y  3.48 mCi/mmole. 

The chemical  and rad iochemica l  p u r i t y  of t h e  product  w a s  checked by 

t h i n - l a y e r  chromatography. On a S i l i c a g e l  "0" l a y e r  prepared  wi th  0.1 N 80- 

dium hydroxide s o l u t i o n ,  u s i n g  as e l u e n t  a b s .  e t h a n o l  (25OC). t h e  RF was 
0.79, t h e  p u r i t y  h i g h e r  t h a n  99.5%. On t h e  same l a y e r ,  u s i n g  an e l u t i o n  mix- 

t u r e  of  75-15-10 cyclohexane-benzene-dicyclohexylamine (25OC), t h e  RF w a s  

0.39, t h e  p u r i t y  h i g h e r  t h a n  98%. 

The s p e c i f i c  a c t i v i t y  of  t h e  p r o d u c t s  was measured i n  a g a s  i o n i z a t i o n  

chamber wi th  a Nuclear  Chicago Dynacon type-6000 v i b r a t i n g  r e e d  e l e c t r o m e t e r .  

The a c t i v i t y  o f  t h e  chromatograms w a s  scanned wi th  a Ber thold  LB-2721-type 

chromatogram scanner  and measured by Ber thold  LB-2031-type r a t e m e t e r .  
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