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SIMPLE METHOD FOR THE PREPARATION OF 36C1-LABELLED 
2,2-DICHLOROPROPIONIC ACID IN HIGH YIELD 

A.M. Abdulwahid and D. Abdulwahab 
Atomic Energy Commission, Nuclear Research Centre, 
Tuwaitha, Baghdad, Iraq 

Dalapon (2,2-dichloropropionic acid) has been considered 

as one of the original herbicides which is used to control 

aquatic and non-aquatic plants. ) Dalapon labelled with 

36Cl has been used in studies to determine its effect on 

marine and non-marine animals and plants. (2' 3 ,  MeLhods 

have been reported for preparing this compound using 

isotopic exchange at 120 OC in acetone as exchange medium 

under vacuum.(4) In the present study this compound has 

been labelled with labelled sodium chloride at 140 OC 

and atm in an evacuated and sealed reaction tube 

without any other exchange medium. Advantage is taken 

of the fact that dalapon itself being a liquid with a 

boiling point of 185-192 C serves as an ideal isotopic 

exchange medium. Labelled dalapon was obtained in high 

yield (90%) after vacuum distillation (65-70 C, 

atm). The radiochemical yield varied between 60 - 70%. 
TLC-analysis proved a 100% purity of the product. 

0 

0 

The preparation of the labelled acid and the salt 

In a clean dry reaction tube as shown in Figure (I), 

1 - 2 ml of pure dalapon (BASF technical grade, purified 
by vacuum distillation at 65 - 70 OC and 
added to 5 - 50 mg of radioactive N F . ~ ~ C ~  (Amersham, 

specific activity 3 mCi/l mg 36Cl). The reaction tube 

atm) was 
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FIGm(1) REACTION T U B E  F O R  L A B E L L I N G  

DALAPON W I T H  Nc?~CI 

Vacuum 16'Atm. 

Oil Bath Dewar Flask 
with Liquid Nz 

F I G * ( 2 )  ARRANGEMENT OF 

Dewar Flask 
with Liquid N2 

D I S T I L L A T I O N  - 
APPARATUS FOR S E P A R A T I O N  OF 

L A B E L L E D  D A L A P O N  
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was then  evacuated wi th  a water  j e t  pump and sea l ed .  The 

r e a c t i o n  mixture  was d i s t i l l e d  a t  65 - 70  OC and atm 

(see F igure  ( 2 ) ) .  The pure  l a b e l l e d  dalapon w a s  c o l l e c t e d  

i n  a c l e a n  d r y  r e c e i v e r .  

The chemical and radiochemical  p u r i t y  were determined by 

applying t h e  sample i n  a volume of 5 p 1  of f r e s h l y  d i s t i l l e d  

l a b e l l e d  dalapon on TLC-plate ( s i l i c a g e l ,  2 0 0  x 0.25 x 1 mm, 

Merck AG, Fede ra l  Republic of Germany) and allowed t o  dry .  

On t h e  same p l a t e  one drop  ( 5  ~ 1 )  of non-radioact ive dalapon 

wi th  known p u r i t y  was placed and allowed t o  dry .  The chromato- 

gram was developed by chromatography, us ing  a mixture  of 

(5 )  10 volumes of acetic a c i d  and 1 9 0  volume of chloroform. 

The p l a t e  w a s  al lowed t o  d ry  and t h e  p o s i t i o n  of t h e  i n a c t i v e  

dalapon determined by spraying  of t h e  p l a t e  wi th  bromocresol 

s o l u t i o n .  (5)  The d i s t r i b u t i o n  of r a d i o a c t i v i t y  was determined 

by scanning t h e  p l a t e  us ing  11-Thinlayer Chromatography 

Scanner (Ber thold ,  Federa l  Republic of Germany). W e  found 

t h a t  t h e  % va lue  f o r  t h e  i n a c t i v e  dalapon band is  i d e n t i c a l  

w i th  t h e  va lue  f o r  t h e  r a d i o a c t i v e  dalapon band. The s a l t  

w a s  prepared by adding 0.008 M of Na2COj t o  2 0  m l  of t e t r a -  

ch loroe thylene .  Then 0.013 M of l a b e l l e d  dalapon w e r e  

added t o  t h e  mixture  drop  by drop  and t h e  mixture  was hea ted  

a t  50 OC f o r  one hour . '6 )  The product  was i s o l a t e d  by 

f i l t r a t i o n  on g l a s  f i l t e r  d i s c  ( G - 2 )  and p u r i f i e d  by washing 

wi th  t e t r a c h l o r o e t h y l e n e ,  ace tone  and e t h e r  so lven t s .  D r y  

dalapon s a l t  was then  c o l l e c t e d .  
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Discussion 

The method r epor t ed  here  f o r  t h e  p r e p a r a t i o n  of l a b e l l e d  

dalapon i s  mainly dependent on t h e  s o l u b i l i t y  of  Na36C1 i n  

dalapon under t h e  above mentioned cond i t ions .  Th i s  method has 

t h e  advantage over  t h e  p rev ious ly  r epor t ed  method(*) i n  t h a t  

t he  r e a c t i o n  procedure is  s a f e  avoid ing  t h e  danger  of 

explos ion  which might occur  wi th  ace tone .  I n  a d d i t i o n ,  due 

t o  t h e  absence of ace tone  i n  our  method t h e  s e p a r a t i o n  of 

dalapon from t h e  r e a c t i o n  mixture  i s  very  easy .  Our chromato- 

graphic  a n a l y s i s  i n d i c a t e d  t h a t  t h e  d i s t i l l a t i o n  product  

contained only  one compound which is  t h e  dalapon.  Few exper i -  

ments w e r e  performed t o  e v a l u a t e  t h e  e f f e c t  of tempera ture  

and t h e  r e a c t i o n  t i m e  on t h e  exchange r e a c t i o n .  Poor y i e l d s  

were obta ined  a t  80 - 1 2 0  OC. A t  1 5 0  - 180 OC t h e  product  

undergoes decomposition. The exchange f o r  2, 4 ,  8 hours  and 

overn ight  was i n v e s t i g a t e d .  Low s p e c i f i c  a c t i v i t i e s  were 

found wi th  less than  24  h r .  The cho ice  of 140 OC as t h e  

optimum r e a c t i o n  temperature  and t h e  24  h r  a s  t h e  optimum 

r e a c t i o n  t i m e  a r e  due t o  t h e  high y i e l d  of  l a b e l l e d  dalapon. 

The l a b e l l i n g  y i e l d  was found a l s o  t o  be  dependent on t h e  

volume of t h e  r e a c t i o n  tube .  I t  was observed t h a t  t h e  3 ccm 

capac i ty  r e a c t i o n  tube  o f f e r s  3 - 4 t i m e s  h igher  y i e l d s  than  

t h e  10 ccm tube .  
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