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SUMMARY 

A widely used h e r b i c i d e ,  2 ,2-dichloropropionic  a c i d  (dalapon) , was 

syn thes i zed  w i t h  14C-labeling i n  t h e  C-1 o r  C-2 p o s i t i o n s .  The carboxyl  

l a b e l e d  material w a s  p repa red  i n  55% y i e l d  by carbonat ion of 1 , l -d i ch lo ro -  

e t h y l l i t h i u m  a t  approximately -104'. 

t h e  C-2 l a b e l e d  product  w a s  prepared i n  an o v e r a l l  y i e l d  of 39% by means 

of a 4-step r e a c t i o n  sequence which involved t h e  removal of a c h l o r i n e  

atom and t h e  a d d i t i o n  of a methyl group. 

S t a r t i n g  wi th  t r i c h l o r o a c e t i c  a c i d ,  

INTRODUCTION 

Sodium 2,2-dichloropropionate  (sodium dalapon) i s  an important  

h e r b i c i d e  used f o r  t h e  s e l e c t i v e  c o n t r o l  o f  g ra s ses .  

t r a n s l o c a t i o n ,  and metabolism of 2 ,2-dichloropropionic  a c i d  (dalapon) h a s  

been e x t e n s i v e l y  s t u d i e d  i n  p l a n t s  ( lq4) .  

s o i l  microorganisms has  a l s o  been i n v e s t i g a t e d  (5-7). 

sodium dalapon-14C-2 w a s  p rev ious ly  r epor t ed  ( 8 )  where p r~p ion ic - '~C-Z  

a c i d  was d i r e c t l y  c h l o r i n a t e d  i n  two s u c c e s s i v e  s t e p s .  D i f f i c u l t y  w a s  

encountered, however, i n  t h e  p u r i f i c a t i o n  of t h e  r a d i o l a b e l e d  product  

The abso rp t ion ,  

Degradation of dalapon by 

The s y n t h e s i s  of 

*Mention of a trademark o r  p r o p r i e t a r y  product does n o t  c o n s t i t u t e  a 
gua ran tee  o r  warranty o f  t h e  product by t h e  U. S. Department of 
Agr i cu l tu re ,  and does n o t  imply i ts  approval  t o  t h e  exc lus ion  of 
o t h e r  p roduc t s  t h a t  may a l s o  b e  s u i t a b l e .  

@ 1976 by John WiZey Ci Sons, Ltd. 
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because a v a r i e t y  o f  s i m i l a r l y  c h l o r i n a t e d  a c i d s  were produced. 

a product of 96% radiochemical  p u r i t y  w a s  obtained.  

Thus, 

(9 1 Using nonlabeled materials, w e  have examined t h e  photochemistry 

and hydro lys i s  ( l o )  of dalapon and sodium dalapon,  r e s p e c t i v e l y .  

use of r a d i o a c t i v e  materials could g r e a t l y  f a c i l i t a t e  f u r t h e r  s t u d i e s .  

Therefore ,  d a l a ~ o n - ~ ~ c - l  and dalapon-14C-2 were prepared. 

dalapon w a s  syn thes i zed  by t h e  r e a c t i o n  sequence given i n  Scheme I. 

The 

Carboxyl l a b e l e d  

n-BuLi *C02, H+ > CH3CC1 *COOH 
CH3CC1 -104’ CH3CC12Li 55% 2 

Scheme I 

D a l a p ~ n - ~ ~ C - Z  w a s  p repa red  by t h e  series of r e a c t i o n s  given i n  Scheme 11. 

HSiC13 
*CC13COOH *CCl3C0OCH3 - H*CC12COOCH3 

99% 58% ’ J C H I  

HCOOH 
CH3*CC12COOH *-b CH3*CC12COOCH 

9 5% 3 

Scheme I1 

I n  a d d i t i o n ,  i f  dalapon-14C-3 w a s  d e s i r e d ,  t h i s  m a t e r i a l  could be prepared 

by implementation of t h e  last two s t e p s  o f  Scheme I1 us ing  methyl-14C 

iod ide .  

EXPERIMENTAL 

Mate r i a l s  and Methods . Diazald (N-methy 1-N-ni t r o s  0-p- t oluene- 

T r i c h l o r o s i l a n e ,  sulfonamide)  was purchased from Ald r i ch  Chemical. 

n -bu ty l  l i t h i u m  (2.4 M i n  n-hexane), and sodium hydr ide  (57% d i s p e r s i o n  

i n  mine ra l  o i l )  were ob ta ined  from klfa Ino rgan ic s .  The r a d i o a c t i v e  
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14 
s t a r t i n g   material.^, barium carbonate- 

a c i d  ( 3  m C i ) ,  were purchased from New England Nuclear and Amersham/Searle 

Corporation, r e s p e c t i v e l y  . 

C (5 mCi) and t r i ~ h l o r o a c e t i c - ’ ~ C - 2  

Methyl i o d i d e  w a s  d r i e d  by d i s t i l l a t i o n  over phosphorous pentoxide.  

Dimethylformamide (DMT) w a s  d r i e d  over molecular s i e v e  4A, and t e t r ahydro fu ran  

(TIE) was d r i e d  over  sodium hydride;  both w e r e  f r e s h l y  d i s t i l l e d  be fo re  

use.  

c e n t r a t e d  hydroch lo r i c  a c i d ,  10% aqueous potassium carbonate,  and 10% 

aqueous sodium c h l o r i d e  ( l l ) .  Following t h i s  t r ea tmen t ,  t h e  material 

was d r i e d  over anhydrous calcium c h l o r i d e  and d i s t i l l e d .  

Commercial 1 , 1 , l - t r i c h l o r o e t h a n e  w a s  p u r i f i e d  by washing w i t h  con- 

The r e a c t i o n  y i e l d s  were est imated by comparison with a u t h e n t i c  

samples of known concen t r a t ion  using gas - l iqu id  chromatography , 
and t h e  i d e n t i t y  of each syn thes i zed  product w a s  v e r i f i e d  by n u c l e a r  

magnetic resonance spectrometry.  Rad ioac t iv i ty  measurements were 

taken on a Packard 3375 l i q u i d  s c i n t i l l a t i o n  counter  (12). 

(10) 

Synthesis  of 2, 2-Dichloropropionic-14C-l Acid 

P repa ra t ion  of 1,1-dichloroethyllithium. This  r e a c t i o n  w a s  based 

on a procedure f o r  t h e  p r e p a r a t i o n  of dichloromethyl l i thium (13). 

250-ml 3-necked round bottom f l a s k  w a s  equipped w i t h  mechanical stirrer, 

cold temperature  thermometer, and p r e s s u r e  equa l i z ing  a d d i t i o n  funne l  

c losed  w i t h  a rubber serum cap. The r e a c t i o n  f l a s k  w a s  i n i t i a l l y  

f lu shed  with dry n i t r o g e n ,  and then 2.4 m l  (24 m o l )  o f  l , l , l - t r i c h l o r o -  

e thane and 80 m l  of THF were added. 

t r ime thy lpen tane  ( isooctane)  ba th  which was p a r t i a l l y  f rozen  t o  a s l u r r y  

(-107’) w i th  l i q u i d  n i t rogen .  

t h e  ba th  t o  avoid s o l i d i f i c a t i o n  of t h e  isooctane.  As t h e  t r i c h l o r o -  

e thane s o l u t i o n  w a s  being cooled t o  approximately -104’, 10.2 m l  (24 m o l )  

of n-butyl l i thium s o l u t i o n  w a s  i n t roduced  i n t o  t h e  a d d i t i o n  funne l  

through the  serum cap by means of a hypodermic sy r inge .  

l i t h i u m  w a s  s lowly added t o  t h e  t r i c h l o r o e t h a n e  over a 30 min per iod,  

and care was  taken t o  maintain t h e  r e a c t i o n  temperature  a t  approximately 

A 

The v e s s e l  was placed i n  a 2,2,4- 

A mechanical stirrer w a s  used t o  a g i t a t e  

The bu ty l -  
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-104". After  t h e  r e a c t i o n  mixture  w a s  allowed t o  s t i r  f o r  an a d d i t i o n a l  

1.5 h r  a t  t h e  same reduced temperature ,  t h e  d i ch lo roe thy l l i t h ium 

s o l u t i o n  was ready f o r  t r a n s f e r  t o  t h e  carbonat ion vessel . '  

Generation of carbon dioxide-I4C. While t h e  d i c h l o r o e t h y l l i t h i u m  

s o l u t i o n  was s t i r r e d ,  t h e  I4CO2 was generated ( I 4 )  and t rapped f o r  t h e  

carbonat ion r e a c t i o n .  The appa ra tus  shown in t h e  r i g h t  p o r t i o n  of 

Fig. 1 w a s  employed f o r  t h i s  r e a c t i o n ,  w i t h  a g l a s s  s topper  placed 

a t  (K). Radioact ive barium carbonate  (5 m C i ,  197 mg, 1 m o l )  and 

nonradioact ive c a r r i e r  (197.4 mg) were placed in t h e  gene ra t ing  f l a s k  (E). 

A f i n e  wadding of g l a s s  wool was pos i t i oned  i n s i d e  at t h e  bottom of t h e  

C02-trap (H). The system w a s  then assembled and evacuated wi th  a wa te r  

a s p i r a t o r .  Stopcocks (D) and (J) were c losed  and t h e  system w a s  disconnected 

a t  (I). With a hypodermic sy r inge ,  1 .2  m l  of 40% p e r c h l o r i c  a c i d  w a s  

introduced i n t o  t h e  r e s e r v o i r  (C) through t h e  rubber serum cap (B). 

A l i q u i d  n i t rogen  b a t h  (G) was  used t o  coo l  t h e  CO - t r a p  (H). J u s t  

t h e  end of  t h e  t r a p  w a s  submerged i n t o  t h e  l i q u i d  n i t r o g e n  in orde r  

t o  f r e e z e  most of  t h e  I4CO2 on t h e  g l a s s  wool. 

opened and s m a l l  q u a n t i t i e s  of p e r c h l o r i c  a c i d  were added t o  t h e  Ba14C03. 

Addition of t h e  a c i d  w a s  s topped each t i m e  t h e  evo lu t ion  of 1 4 C 0 2  became 

moderately vigorous,  

of p e r c h l o r i c  ac id .  

t h e  remaining 1 4 C 0 2  t h a t  was h e l d  e i t h e r  as t rapped bubbles  o r  d i s so lved  

gas.  

small stream of n i t rogen  through serum cap (B) using a hypodermic needle .  

The 14C02 w a s  now ready f o r  t h e  a d d i t i o n  of t h e  1,l-dichloroethyllithium 

s o l u t i o n .  

2 

Stopcock (D) w a s  c a r e f u l l y  

Approximately 1 5  min w e r e  r equ i r ed  f o r  t o t a l  a d d i t i o n  

The gene ra t ing  f l a s k  (E) w a s  g e n t l y  hea ted  t o  r e l e a s e  

The system w a s  r e tu rned  t o  a tmospheric  p re s su re  by in t roduc ing  a 

Dichloroprovionic  a c i d  (carbonat ion r eac t ion ) .  The mechanical stirrer 

(9 )  w a s  stopped in t h e  d i c h l o r o e t h y l l i t h i u m  f l a s k ,  and t h e  thermometer 

'During t h e  p re l imina ry  s t u d i e s  , an e s t i m a t i o n  of d i c h l o r o e t h y l l i t h i u m  
formation w a s  determined. 
dry i c e  were added t o  t h e  r e a c t i o n  mixture.  
t h e  i sooc tane  ba th  and allowed t o  warm t o  ambient temperature.  
of DCP based on l , l , l - t r i c h l o r o e t h a n e  w a s  approximately 75%. 

For t h i s  measurement, about 75 g of pulver ized 
The v e s s e l  was removed from 

Yie ld  
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was removed and r ep laced  wi th  a d ry ing  tube  f i l l e d  wi th  sodium hydroxide 

p e l l e t s  (P) .  From t h e  o p p o s i t e  s i d e  arm, t h e  a d d i t i o n  funne l  w a s  removed 

and t h e  s o l i d  adap te r  was i n s e r t e d  a t  (L) .  Stopcock (J) w a s  opened and 

t h e  g l a s s  s t o p p e r  a t  (K) was removed. The co ld  t r a p  (H) w a s  p o s i t i o n e d  

s o  t h a t  t h e  d e l i v e r y  tube  w a s  a b l e  t o  connect f l a s k  (M) wi th  t h e  co ld  

t r a p  a t  p o s i t i o n s  (K) and (L), r e s p e c t i v e l y .  During connect ion,  t h e  

d e l i v e r y  tube  was in t roduced  very s lowly i n t o  f l a s k  (M) t o  avoid p r e s s u r e  

bui ldup ( p r e s s u r e  bui ldup causes  t h e  d i c h l o r o e t h y l l i t h i u m  s o l u t i o n  t o  

move s lowly  up t h e  d e l i v e r y  tube  and decompose). A f t e r  t h e  two systems 

were jo ined ,  t h e  vscuum l i n e  was connected a t  ( I ) ;  t h u s ,  a t  t h i s  p o i n t ,  

t h e  e n t i r e  system appeared e x a c t l y  as i l l u s t r a t e d  i n  Fig.  1. The d i ch lo ro -  

e t h y l l i t h i u m  s o l u t i o n  w a s  r a p i d l y  drawn i n t o  t h e  co ld  t r a p  w i t h  t h e  

a s s i s t a n c e  of vacuum. 

by ope ra t ing  t h e  ven t  on t h e  vacuum l i n e .  

of t h e  d i c h l o r o e t h y l l i t h i u m  s o l u t i o n  w a s  qu ick ly  t r a n s f e r r e d  wi thou t  any 

d i s c o l o r a t i o n .  Following a d d i t i o n ,  t h e  d e l i v e r y  tube  w a s  removed and 

t h e  system was c losed  a t  (K) w i t h  a g l a s s  s toppe r .  The vacuum l i n e  y%-as 

disconnected a t  (I), and r ep laced  w i t h  a d ry ing  t u b e  f i l l e d  wi th  a s c a r i t e .  

The l i q u i d  n i t r o g e n  b a t h  w a s  removed, and a s  t h e  r e a c t i o n  mix tu re  s lowly 

warmed t o  ambient temperature ,  a medium brown s o l u t i o n  was produced. 

The vacuum l i n e  w a s  reconnected a t  (I), and n i t r o g e n  w a s  i n t roduced  

through serum cap (B). With s topcocks (D) and (J) open, t h e  unreacted 

14C0 

t r apped  i n  6 M sodium hydroxide i n  t h e  washing tower (A). 

The rate and amount d e l i v e r e d  w a s  e a s i l y  c o n t r o l l e d  

By t h i s  t echn ique ,  about 90% 

was  swept under reduced p r e s s u r e  from t h e  r e a c t i o n  v e s s e l  and 2 

The mix tu re  w a s  t r a n s f e r r e d  i n t o  a s e p a r a t o r y  funne l  w i t h  e t h y l  

e t h e r ,  and hydro lys i s  w a s  achieved by a d d i t i o n  of 100 m l  of co ld  

aqueous 1% s u l f u r i c  a c i d .  The e t h e r  and w a t e r  l a y e r s  w e r e  s e p a r a t e d ,  

and t h e  water l a y e r  w a s  e x t r a c t e d  t h r e e  a d d i t i o n a l  times w i t h  e t h e r .  

Product  y i e l d  was 55%. 

Synthesis  of 2,2-Di~hloropropionic-~~C-2 Acid 

P r e p a r a t i o n  of methyl t r i c h l o r o a c e t a t e .  For e s t e r i f i c a t i o n ,  an 

e t h e r e a l  nona lcoho l i c  s o l u t i o n  of diazomethane was prepared from Diazald 



1 4  
C-labe Zled 2,2-Dichloropropionic Acid 47 

according t o  the  procedure of de Boer and Backer (15). 

containing 490 mg ( 3  m C i ,  3 mmol) of t r i c h l ~ r o a c e t i c - ~ ~ C - Z  ac id  i n  4 m l  

of e t h y l  e t h e r  w a s  p laced i n  a 50-ml pear-shaped f l a s k .  

s o l u t i o n  w a s  c a r e f u l l y  p i p e t t e d  i n t o  t h e  t r i c h l o r o a c e t i c  ac id  u n t i l  

t h e  yellow color  of t h e  diazomethane p e r s i s t e d .  The reac t ion  was 

allowed t o  s tand  f o r  about 15 min with occasional  swir l ing  of t h e  

contents i n  t h e  flask. To decompose t h e  excess diazomethane, t h e  

so lu t ion  was gent ly  warmed u n t i l  t h e  yellow color  disappeared. 

w a s  g r e a t e r  than 99%. 

A s o l u t i o n  

Diazomethane 

Yield 

Preparat ion of methyl dichloroacetate .  This  reac t ion  employed a 

dechlor inat ion procedure reported by Benkeser and Smith (16). 

pear-shaped f l a s k  f i t t e d  wi th  r e f l w  condenser and drying tube w a s  

charged with about 532 mg (0.36 m l ,  3 mmol, 3 mCi) of methyl t r ich loro-  

acetate-%-2, 20 ml of anhydrous dichloromethane, and 950 mg (0.75 m l ,  

7.5 mmol) of  t r i c h l o r o s i l a n e .  

310 mg (0.40 m l ,  1.6 m o l )  of tri-n-butylamine was added as c a t a l y s t .  

The reac t ion  w a s  heated at 48" f o r  2.5 hr .  

out by t r a n s f e r i n g  t h e  s o l u t i o n  i n t o  a beaker containing about 10 g of 

crushed ice, 20 m l  of s a t u r a t e d  aqueous sodium chlor ide ,  and 5 m l  of 

1 M hydrochlor ic  acid. The product w a s  ex t rac ted  from t h e  aqueous phase 

with a l i q u o t s  of e t h y l  e ther .  

d r i e d  over anhydrous calcium s u l f a t e .  

s o l u t i o n  w a s  f i l t e r e d  and concentrated f o r  t h e  next  reac t ion .  Product 

y i e l d  w a s  58%. 

A 50-ml 

The sample w a s  thoroughly mixed, and 

Hydrolysis was then c a r r i e d  

The e t h e r  e x t r a c t s  were combined and 

Af ter  drying, t h e  e t h e r e a l  

Prepara t ion  of methyl dichloropropionate. This  procedure w a s  based 

on an a l k y l a t i m  reac t ion  of some s u b s t i t u t e d  ace toace ta tes  ( I 7 )  using 

a l k y l  ha l ides  wi th  sodium hydride. A 50-ml 3-necked round bottom f l a s k  

was equipped with magnetic stirrer, pressure equal iz ing addi t ion  funnel 

with n i t rogen  i n l e t ,  and r e f l u x  condenser with drying tube. 

f l a s k  w a s  added 0.23 g (5.5 mmol) of sodium hydride d ispers ion  and 25 m l  

of DMF-THF (1: l  v/v) .  Under an atmosphere of n i t rogen ,  t h e  mixture w a s  

heated with s t i r r i n g  at approximately 65" f o r  1 h r .  The r e a c t i o n  v e s s e l  

I n  t h e  
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was then  p l aced  i n  crushed ice,  and cooled t o  a temperature  of -10 t o  -15' 

by a d d i t i o n  of small ch ips  of s o l i d  carbon d iox ide  i n t o  t h e  crushed i c e  

bath.  A t  t h i s  temperature ,  4 . 1  g (1.8 m l ,  29 m o l )  of methyl i o d i d e  

d i s so lved  i n  10 m l  of DMF-THF w a s  added and allowed t o  mix thoroughly 

i n t o  s o l u t i o n .  Then 0.43 g (0.31 m l ,  3.0 mmol) of methyl d i ch lo ro -  

acetate-14C-2 ( 1 . 7 1  mmol o f  1 4 C  from t h e  previous s y n t h e s i s  and 1.29 mmol 

of nonrad ioac t ive  c a r r i e r )  d i s so lved  i n  10 m l  of DMF-THF w a s  s lowly 

added w i t h  s t i r r i n g  a t  a temperature  of -10 t o  -12'. 

r e a c t i o n  was p l aced  i n  an o i l  b a t h  a t  about 36" and s t i r r e d  magne t i ca l ly  

f o r  2 h r .  

1 0  g of crushed i c e ,  20 m l  of s a t u r a t e d  aqueous sodium c h l o r i d e ,  and 

5 m l  of 1 M hydroch lo r i c  ac id .  

of e t h y l  e t h e r .  Product  y i e l d  was  72%. 

A f t e r  a d d i t i o n ,  t h e  

The material was then  t r a n s f e r r e d  i n t o  a beaker  con ta in ing  

The product  w a s  e x t r a c t e d  w i t h  a l i q u o t s  

P repa ra t ion  of d i ch lo roprop ion ic  ac id .  Methyl 2 ,2-dichloropropionate-  

14C-2 (0.34 g,  2.2 mmol) w a s  t r a n s f e r r e d  i n t o  an Erlenmeyer f l a s k  and 

d i l u t e d  t o  approximately 200 m l  with anhydrous e t h y l  e t h e r .  Then 3 m l  

o f  90% formic a c i d  were added, and t h e  e t h e r e a l  s o l u t i o n  was d r i e d  f o r  

2 days over anhydrous sodium s u l f a t e .  The s o l u t i o n  was f i l t e r e d ,  p l aced  

i n  a 50-ml pear-shaped f l a s k  f i t t e d  wi th  a 2 - b a l l  Snyder column, and t h e  

e t h e r  removed. The remaining s o l u t i o n  w a s  he ld  a t  g e n t l e  r e f l u x  f o r  

approximately 40 h r  f o r  t h e  t r a n s e s t e r i f i c a t i o n  r e a c t i o n .  Product 

y i e l d  w a s  95%. 

P u r i f i c a t i o n  of p roduc t s .  The s y n t h e s i z e d  d a l a ~ o n - ' ~ C - l  and dalapon- 

A Waters Assoc ia t e s  ALC-100 I4C-2 were p u r i f i e d  by l i q u i d  chromatography. 

l i q u i d  chromatograph equipped wi th  an  u l t r a v i o l e t  l i g h t  (254 nm) d e t e c t o r  

was used. 

column (30 cm) us ing  d i s t i l l e d  water t h a t  contained 0.1% methanol as 

t h e  e l u t i n g  s o l v e n t .  

w i t h  a flow rate of 2 ml/min. 

t i m e s  f o r  formic,  d i c h l o r o a c e t i c ,  and d i ch lo roprop ion ic  a c i d  were 2 . 9 ,  

4.1, and 5.4 mln, r e spec t ive ly .  The samples w e r e  i n t roduced  i n t o  t h e  

chromatograph by stop-flow i n j e c t i o n ,  and f r a c t i o n s  were manually 

Sepa ra t ion  was achieved on a T?aters micro-bondapak C18 nonpolar  

The l i q u i d  chromatograph pump w a s  se t  a t  4000 p s i  

Under t h e s e  cond i t ions ,  t h e  r e t e n t i o n  
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col lec ted  according t o  recorder  response. 

t i t r a t e d  t o  n e u t r a l i t y  with 0.2 N sodium hydroxide, and taken t o  dryness 

under vacuum. 

The p u r i f i e d  d a l a p ~ n - ' ~ C  was 

Pur i ty  of t h e  products w a s  determined by thin- layer  chromatography 

on s i l i ca  g e l  €I. 

e q u i l i b r a t e d  with 100 m l  of 5 M aqueous formic acid. By autoradiography 

of t h e  th in- layer  p l a t e s ,  dalapon-l-14C appeared t o  be homogeneous, and 

t h e  radiochemical p u r i t y  of d a l a p ~ n - Z - ~ ~ C  was approximately 98%. 

s p e c i f i c  a c t i v i t y  of dalapon-l-14C w a s  2.5 mCi/mol, and t h a t  of dalapon- 

d 4 C  was 0.57 mCi/mol. 

The e l u t i n g  so lvent  system (8) was 100 m l  of 1-pentanol 

The 

D I  S CUS SI  ON 

I n i t i a l  attempts were made t o  prepare 1,l-dichloroethyllithium by 

r e a c t i o n  of 1 , l -dichloroethane with butyl l i thium. 

however, approximately 15% of t h e  a c i d  product a f t e r  carbonation was 

the monochloropropionic ac id .  When l , l , l - t r i c h l o r o e t h a n e  was  used, the  

presence of monochloropropionic ac id  w a s  not observed. Another important 

f a c t o r  i n  this synthes is  was t h e  maximum temperature of reac t ion .  If 

t h e  r e a c t i o n  temperature w a s  allowed t o  rise above -100", a s i g n i f i c a n t  

l o s s  i n  product y i e l d  occurred. The temperature, however, could be 

reduced t o  t h e  point  t h a t  THF began t o  s o l i d i f y  without any l o s s  i n  

d ich loroe thyl l i th ium formation. 

Using dichloroethane,  

I n  t h e  dechlor ina t ion  reac t ion  using t r i c h l o r o s i l a n e ,  y ie lds  of 

These y i e l d s  were approximately 87% were achieved during t r i a l  s t u d i e s .  

i n  general  agreement with t h e  82% y i e l d  reported by Benkeser and Smith 

(16). 

synthes is  w a s  not an t ic ipa ted .  Consequently, t o  reach t h e  des i red  

chemical l e v e l  required f o r  t h e  next  reac t ion ,  it w a s  necessary t o  

add addi t iona l  nonradioact ive methyl dichloroacetate .  S ince  diazomethane 

w a s  t h e  only reagent added p r i o r  t o  t h e  t r i c h l o r o s i l a n e  reac t ion ,  one 

poss ib le  explanat ion f o r  t h i s  l o s s  i n  y i e l d  i s  t h a t  a l l  diazomethane w a s  

Therefore, t h e  58% y i e l d  t h a t  w a s  obtained f o r  t h e  radiochemical 

not  destroyed before  t h e  next  reaction was  performed. Another p o s s i b i l i t y  
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is  r e a c t i o n  i n t e r f e r e n c e  by a l coho l  s i n c e  a s m a l l  q u a n t i t y  of a l c o h o l  

was p resen t  i n  t h e  sh ipp ing  v i a l  t o  i n h i b i t  t h e  r a d i o l y s i s  of t h e  t r i c h l o r o -  

acetic-14C a c i d .  

i c a n t ,  t h e  ques t ion  of a l coho l  i n t e r f e r e n c e  s t i l l  remains.  

Although t h e  amount p r e s e n t  w a s  be l i eved  t o  be i n s i g n i f -  

I n  t h e  t r a n s e s t e r i f i c a t i o n  r e a c t i o n  of methyl dalapon w i t h  fo rmic  

ac id ,  i t  w a s  necessary t o  remove as much water a s  poss ib l e .  Not a l l  t h e  

water w a s  removed because 90% formic a c i d  w a s  used i n  t h i s  r e a c t i o n .  

I f  t h e  material w a s  n o t  i n i t i a l l y  s t o r e d  ove r  a d ry ing  agen t ,  a s i g n i f i c a n t  

q u a n t i t y  of product might b e  l o s t  owing t o  t h e  f a c t  t h a t  dalapon can 

hydrolyze a t  t h e  t empera tu re  of t h e  t r a n s e s t e r i f i c a t i o n  r e a c t i o n .  
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