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NOTE 

A CONVENIENT SYNTHESIS OF [ 1-14C]ACETYLCHOLINE I O D I D E  

9. ANJANEYULU 
Department of Drug Metabolism Hindustan C I R A 4 E I G Y  Research Centre, 

Goregaon Eas t ,  Bombay 400 063 ,  I I J D I A  

SUMMARY 

A convenient  s y n t h e s i s  of  [l-14C]acetylcholine i o d i d e  

i n  two s t e p s  i s  desc r ibed .  B-Dimethylaminoethanol is  

a c e t y l a t e d  with [ l-14C]acetic anhydride and t h e  e s t e r  

B-dime thylaminoethyl  [ l-14C]acetate q u a t e r n i s e d  wi th  

methyl i o d i d e  t o  a f f o r d  [ l-14C]acetylcholine i o d i d e  i n  

an o v e r a l l  m a t e r i a l  y i e l d  of 50-52$ and rad iochemica l  

y i e l d  18%. 

1 4  Key words : Syn thes i s ,  [l- C l a c e t y l c h o l i n e  i o d i d e ,  

B-dimethylaminoethyl [ l -14C]acetate ,  

methyl iodide ,  q u a t e r n i s a t i o n  

INTRODUCTION 

1 Ace ty la t ion  of c h o l i n e  c h l o r i d e  w i t h  a c e t y l  c h l o r i d e  

had been observed t o  g i v e  impure a c e t y l c h o l i n e  c h l o r i d e  

and p u r i f i c a t i o n  a t t empt s  by c r y s t a l l i s a t i o n  were 

unsuccess fu l  . However, cho l ine  c h l o r i d e  has  been 

a c e t y l a t e d  by hea t ing  with a m i x t u r e  of 14C-sodium a c e t a t e  

and a c e t i c  anhydride3 or with  14C-acetic a c i d  and a c e t y l  

c h l o r i d e 4  i n  t h e  presence of a l i t t l e  a c e t i c  a c i d  t o  

y i e l d  [ l-14C]acetylcholine c h l o r i d e .  
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Acety lchol ine  i o d i d e  i s  l e s s  hygroscopic  than  i t s  

c h l o r i d e  s a l t  and pure a c e t y l c h o l i n e  c h l o r i d e  was thus  

prepared  by r e a c t i n g  t h e  i o d i d e  wi th  s i l v e r  c h l o r i d e  . 5 

8-Dimethylaminoethanol r e a c t e d  smoothly wi th  s e v e r a l  

a c i d  anhydr ides  t o  g i v e  t h e  a c y l  d e r i v a t i v e s ,  i n  92-93g 

y i e l d ,  which on subsequent  q u a t e r n i s a t i o n  wi th  methyl i o d i d e  

a f fo rded  t h e  cor responding  a c y l c h o l i n e  i o d i d e s  i n  a lmost  

q u a n t i t a t i v e  y i e l d 5  ,6. 

Among t h e  s e v e r a l  methods r e p o r t e d  f o r  t h e  a s s a y  of 

c h o l i n e s t e r a s e  a c t i v i t y  i n  blood,  plasma and t i s s u e  homogenates, 

use of [l-14C]acetylcholine i o d i d e  (2) a s  a s u b s t r a t e  i n  t h e  

r ad iomet r i c  a s say  procedure  pe rmi t s  a r a p i d ,  s p e c i f i c  and 

a c c u r a t e  de t e rmina t ion .  This  s imple  method invo lves  a 

d i r e c t  q u a n t i t a t i o n  of t h e  [1-14C]acetic a c i d  l i b e r a t e d  from 

enzymic h y d r o l y s i s  of (3)7p8,9.  

t h e  s y n t h e s i s  of (31, on a 0.5 mmol s c a l e ,  by t h e  f a c i l e  

method o u t l i n e d  i n  t h e  scheme below, h i t h e r t o  un repor t ed  i n  

t h e  l i t e r a t u r e ,  a r e  desc r ibed  i n  t h i s  paper.  

Experimental  d e t a i l s  f o r  

5 

S v n t h e t i c  scheme: 

( CH3*C0 ) 2O 0 
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[ l-14C]acetylcholine i o d i d e  
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* = p o s i t i o n  of 14C l a b e l  



[“C]Acetylcholine Iodide 747 

14 P-Dimethylaminoethanol (1) was a c e t y l a t e d  w i t h  [ 1- C]- 

a c e t i c  anhydride i n  benzene s o l u t i o n  under  r e f l u x  t o  g e t  

iLdimethylaminoethyl[  l -14C]acetate  (2) which on q u a t e r n i s a t i o n  

w i t h  methyl i o d i d e  i n  e t h e r  under  g e n t l e  r e f l u x  a f f o r d e d  

[ l-14C]acetylcholine i o d i d e  (3) ( m a t e r i a l  y i e l d  5042%;  

rad iochemica l  y i e l d  18g). 

EXPERIMENTAL 

Melt ing and b o i l i n g  p o i n t s  a r e  uncorrec ted .  

[ l-14C]Acetic anhydr ide  (500 pCi; s p e c i f i c  a c t i v i t y  

10 mCi/mmol) was procured  from Bhabha Atomic Research Centre, 

Trombay, Bombay 400 085, I n d i a .  

Reagent g rade  a c e t i c  anhydr ide  was d i s t i l l e d  ove r  

f r e s h l y  f u s e d  sodium a c e t a t e ,  t h e  f r a c t i o n  b o i l i n g  a t  138-14OoC 

was c o l l e c t e d  and p rese rved  i n  s e a l e d  ampoules ( 1  ml).  

0-Dimethylaminoethanol was purchased from Fluka,  A.G., 

Buchs, Swi t ze r l and  and d i s t i l l e d  (bp  1 3 5 O C / 7 6 0  mm) p r i o r  t o  

use.  

Methyl i o d i d e  was d i s t i l l e d  and k e p t  o v e r  s i l v e r  powder 

i n  an amber co loured  b o t t l e .  

Reagent g rade  benzene, was removed of th iophene  by 

shaking tw ice  w i t h  conc. H2SOq (50 r n l  of a c i d  p e r  l i t r e  of 

benzene) ,  d i s t i l l e d  and s t o r e d  o v e r  sodium wire. 

E t h e r  was d r i e d  ove r  anhydrous ca lc ium c h l o r i d e  f o r  

two days ,  f i l t e r e d  and k e p t  d ry  ove r  sodium wire. 
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R a d i o a c t i v i t y  measurements were made w i t h  a Nuclear- 

Chicago, Mark I, L iqu id  S c i n t i l l a t i o n  c o u n t e r  o p e r a t i n g  a t  

a carbon-14 count ing  e f f i c i e n c y  of 75% us ing  e x t e r n a l  

s t a n d a r d i s a t i o n .  

The S c i n t i l l a t o r  ( c o c k t a i l )  con ta ined  4 g PPO and .05 g 

POPOP p e r  l i t r e  of t o luene .  

Radiometr ic  paper  chromatography (RPC) was done on 

Nhatmann No. 1 f i l t e r  paper  i n  t h e  s o l v e n t  system n-BuOH (80) : 

EtOH (20) : AcOH (10)  : H20 (=) lo .  

was 15 cm by t h e  ascending technique .  Measurement of 

r a d i o a c t i v i t y  of (2  x 1 cm) s t r i p s  of t h e  radiochromatograms 

was c a r r i e d  ou t  a s  suspens ions  i n  a mixture  of methanol (5 ml) 

and c o c k t a i l  (10 ml). 

The development d i s t a n c e  

Reversed i s o t o p e  d i l u t i o n  a n a l y s i s  (RIDA) was done by 

mixing t h e  s o l u t i o n s  of t h e  14C-label led p r e p a r a t i o n  and t h e  

c a r r i e r  (100 mg of a n a l y t i c a l l y  pure  u n l a b e l l e d  a c e t y l c h o l i n e  

i o d i d e )  i n  methanol (2  ml).  The combined s o l u t i o n s  were 

concen t r a t ed  t o  1 m l  and cooled. E the r  (2 m l )  was added 

dropwise.  The c r y s t a l l i n e  m a t e r i a l  was c o l l e c t e d  by 

c e n t r i f u g a t i o n ,  washed w i t h  a ( 2  x 1.5 ml) of ice-co ld  

methanol-ether  (1:2 v/v)  and d r i e d  i n  vacuo, 100°C f o r  1 hr .  

The above procedure was r e p e a t e d  t h r i ce  and t h e  s p e c i f i c  

a c t i v i t i e s  of m a t e r i a l  from two s u c c e s s i v e  c r y s t a l l i s a t i o n s  

were determined.  R I D A  samples ( 5  mg) were d i s s o l v e d  i n  

methanol ( 5  ml) and mixed w i t h  c o c k t a i l  (15 ml) b e f o r e  

count ing .  

J3-Dimethvlarnin0ethvlrl-~~C]acetate (2): 
A s o l u t i o n  of [ l -14C]acet ic  anhydr ide  (500 p C i ;  s p e c i f i c  

a c t i v i t y  10 mCi/mmol) and i n a c t i v e  a c e t i c  anhydride (50 mg) 
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i n  d ry  benzene ( 5  ml) was t r e a t e d  wi th  a f r e s h l y  d i s t i l l e d  

sample of P-dimethylaminoethanol (4) (45  mg) i n  benzene 

(0 .5  ml) and t h e  mixture  r e f l u x e d  over  an o i l  b a t h  ( tempr.  

90°C) f o r  12-15 hrs. 

d i s t i l l a t i o n .  After coo l ing ,  t h e  residue was s t i r r e d  w i t h  d ry  

e t h e r  (20 ml) and anhydrous potassium ca rbona te  (500 mg) and 

f i l t e r e d  t o  g e t  (2) a s  an e t h e r e a l  s o l u t i o n .  

The  s o l v e n t  benzene, was removed by 

Il-14C1Acetvlcholine i o d i d e  (3) : 
The fo rego ing  e t h e r e a l  s o l u t i o n  of (z ) ,  was t r e a t e d  wi th  

methyl i o d i d e  (0.1 ml) and t h e  mixture  was g e n t l y  r e f luxed  

f o r  6 h r s .  and then  al lowed t o  s t a n d  a t  25OC, a f t e r  c l o s i n g  

t h e  r e a c t i o n  f l a s k  wi th  a s t o p p e r ,  for 2 days.  

Ace ty lcho l ine  i o d i d e  (3) t h a t  had s e p a r a t e d  o u t  a s  a s o l i d  

was c o l l e c t e d  by c e n t r i f u g a t i o n ,  washed thoroughly  v i t h  d r y  

e t h e r  and d r i e d  i n  vacuQ a t  100°C f o r  1 hr .  

s p e c i f i c  a c t i v i t y  1.33 pCi/mg ( m a t e r i a l  y i e l d  50-52s; 

rad iochemica l  y i e l d  IS/) .  

[1-14C]- 

Y ie ld  65-70 mg; 

The rad iochemica l  p u r i t y  of (3) when determined by RPC 

and R I D A  a s  desc r ibed  e a r l i e r ,  was observed t o  be >99A 

M.P. 157-160°C and mmp (undepressed  on admixture  w i t h  an 

a u t h e n t i c  sample of a c e t y l c h o l i n e  iod ide )5p6  e s t a b l i s h e d  t h e  

i d e n t i t y  of (3) wi th  t h e  u n l a b e l l e d  compound. 

REFERENCES 

1. Baeyer - Ann. 142: 325 (1867);  

Nothnagel - Arch. Pharm. 232: 265 (1894) 

2. Fourneau and Page - Bul l .  SOC. Chim. [ 4 ] 2 :  552 (1914);  

Hunt - Pharmacol. 2: 306 (1915) 



750 B. Anjaneyulu 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Heyndrick A. - J. Amer. Pharrn.ASSocn.42: 680 (1953) 

Dashkevich L. 8. and Karp insk i i  V. S. - Zhur. Obshchei. Khim. 

- 28: 3011 (1958): c f .  Chemical Abs t r ac t s :  53: 9082d (1959) 

Jones L. N. and Major R. T. - J. A m e r .  Chem. SOC. 52:  309 (1930) 

Tammelin L. E. - Acta. Chem. Scand. 10: 145 (1956) 

Reed D. J., Goto K. and Wang W .  - Anal. Biochem. u: 59 (1966). 

S i aka tos  A. N., F i l b e r t  M. and Hester R. - Biochem. hied. 

- 3: 1 (1969) 

S t i t c h e r  D. L., H a r r i s  L. d . ,  Moore R. D. and Hey1 W. - 
Toxicol. Appl. Pharmacol. 9: 79 (1977) 

Zweig G. and Sherrna J. - Handbook of Chromatography, CRC 

Press, Cleveland,  Ohio, USA, 1972, Vol. 2, p. 293. 




