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SUlQdARY 

A f o u r  s t e p  synthes is  of n-butyl [3-13C] a c r y l a t e  f r ~ m [ ~ ~ C ] m e t h y l  

iodide is described. The procedure involves methylation of butyl  

acetoacetate ,  subsequent bromination, a l k a l i n e  cleavage and, 

f i n a l l y ,  dehydrobromination using cyclohexyldimethylamine. 

The o v e r a l l  y ie ld  was 5 %. 

INTRODUCTION 

n-Eutyl a c r y l a t e  s p e c i f i c a l l y  labe l led  w i t h  I3C  was required 

f o r  s tud ies  on its oxidat ive metabolism i n  small animals. 

Methyl iodide which was a v a i l a b l e  as a I3C-labelled starting 

mater ia l  could be used i n  s e v e r a l  ways t o  8yntheSlZ.e acry la tes ,  

e.g., Wittig reac t ion  of a glyoxylate ,  Grignard r e a c t i o n  
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followed by dehydration and methylation of -dicarbonyl ic  

compounde. Both W i t t i g  and Grignard r e a c t i o n s  f a i l e d  t o  give 

d e s i r e d  product i n  s u f f i c i e n t  y i e l d  and puri ty .  However, 

methylation of a c e t o a c e t a t e  followed by bromination and a l k a l i n e  

cleavage led t o  2-bromopropionate i n  a good y i e l d  ( ' I .  An 

e f f i c i e n t  niethod for dehydrohalogenati on of 2-bromopropionate 

was required t o  s u c c e s s f u l l y  complete the  syn thes i s .  

RESULTS AND DI SCUSSI CM 

[13C]Methyl iodide w a s  converted t o  2-brom- [3-13C] propionate ($1 

by the procedure descr ibed by S t o t t e r  and Hill (l). Dehydro- 

bromination of 4 waa the  key s t e p  of t h e  s y n t h e s i s  (Scheme). 

The methine hydrogen i n  bromopropionate 4 is  s t r o n g l y  ac t iva t ed  

by two electrcm withdrawing groups SO t h a t  an a t t a c k  of a base 

on t h i s  hydrogen is highly favoured. T h i s  a t t a c k  may lead t o  

e l iminat ion of hydrogen bromide r e s u l t i n g  i n  the  formation of 

carbene instead of v i n y l  group. I n  f a c t ,  r e a c t i o n  of 9 with 

s t rong  bases such as l i t h ium diisopropylamide, 1,5-diazabicyclo- 

t4.3.OI-non-5-ene and 1,8-diazabicyclo[5.4.O]undec-7-ene led 

always t o  a mixture of  products and no  a c r y l a t e  was found among 

them. T e r t i a r y  amines r e a c t  with ac t iva t ed  a l k y l  h a l i t e s  t o  

form quaternary ammonium sa l t s  as main products. Neverthless,  

8ome s t e r i c a l l y  hindered t e r t i a r y  amlnes may a c t  as  bases r a t h e r  

then nucleophiles so t h a t  e l imina t ion  predominates. We f o w d  

t h a t  cyclohexyldimethylamine (CDA) is a s u i t a b l e  e l imina t ing  

reagent. The procedure descr ibed here  is s u i t a b l e  f o r  higher  

a l k y l  ac ry la t ea ,  however, the product i s o l a t i o n  procedure 

( so lven t  ex t r ac t ion ,  chromatography) precludes the use of t h i s  

method for highly v o l a t i l e  or low bo i l ing  a c r y l a t e s .  
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3 Y '  
CH3 - 

C DA + *CH2 = CCI- C O O B U  

EXPERIliEENTAL 

l 3 C  Yethyl i o d i d e  ( 7 6  S enr ichment )  was auppl ied by WWR, 

Prague. CyclohexyIdiniethylamine ( C D A )  was a generous g i f t  o f  

D r .  F. LlSka. Tetrahydrofuran  (TW) w a s  d r l e d  over sodium and 

d i s t i l l e d  before  use.  A suepension of 80diUQ hydr ide  i n  minera l  

oil (80 % was from Aldr ich  (U.S.A. 1. All o t h e r  chemica ls  were 

of reagent  grade  and were used as  r ece ived .  Gaa-l iquid chromato- 

graphy wae per foreed  on Chrom 5 ins t rumen t  (Laboratory 

Ins t ruments ,  Prague 1 equipped wi th  f lame i o n i z a t i o n  d e t e c t o r .  

n - s u t s l  2- [13C]rnethyl-7-oxobutanoate ( 2  1. To a s t i r r e d  sus- 

pension of 1 g (33.8 mmol) eodium hydr ide  i n  30 m l  of THF 

5.1 g (32.2 mmol? of b u t y l  3-oxobutanoate (2) were added drop- 

wise followed by a d d i t i o n  of 4.8 g (33.8 mmol) of 

i od ide  i n  3 m l  THF i n  s e v e r a l  po r t ions .  ?he r e a c t i o n  mixture  

was s t i r red  a t  4OoC f o r  3 h r e  under  a d r y  n i t r o g e n  atmosphere. 

l3C methyl 



After  cooling t o  room temperature the so lven t  was evaporated 

under reduced p res su re ,  t he  r e s idue  wae dissolved i n  30 ml Of 

water and ex t r ac t ed  6-times wi th  25 ml of d i e thy le the r .  The 

combined e t h e r  e x t r a c t s  were washed w i t h  a s o l u t i o n  of potaseium 

thiosulphate ,  then w i t h  water and d r i ed  over magnesium aulphate. 

Evaporation i n  vacuo yielded 5.3 g (95.8 % I  of o i l y  product 

which wae 90 % pure oxobutanoate 2 as assessed by gas-liquid 

chromatogra3hy. A n  au then t i c  sample was used t o  i d e n t i f y  t h i s  

intermediate.  

1 -Puty! 2 - bromo- 2 - [13C] me thyl-  +ox0 butanoa te  ( 3 ) . 0x0 butanoa t e  2 
(5.3 8 ,  27.8 mmol) was added dropwise t o  a s t i r r e d  suspension 

of 920 mg sodium hydride i n  30 rl of THF. M t e r  a l l  the s o l i d  

had been dissolved (carbanion formed) the s o l u t i o n  was cooled 

belcrw O°C immersing t h e  f lask i n t o  an i c e  bath and 1.42 m l  

(27.8 mmol) of bromine in 5 ml of methylene ch lo r ide  was added 

quickly. The r eac t ion  mixture was s t i r r e d  for 1 h r  under cool ing 

and for another 1 h r  a t  room temperature. ?he solvent8 were 

evaporated i n  vacuo and the r e s idue  was disaolved i n  10 m l  of 

water ,  ex t r ac t ed  w i t h  f i v e  25 m l  por t ions of d i e t h y l e t h e r ,  the 

combined e x t r a c t s  were dr ied  over magnesiun: sulphate  and f i l t e r -  

ed. Evaporation of t h e  eolvent  yielded 6.9 g of crude product 

which wa8 pur i f i ed  by column chromatography on s i l i c a  g e l  using 

methylene chlor ide as e l u e n t .  P u r i f i c a t i o n  yielded 5.5 g (79 % ?  

of 1. 
n-Butyl 2-bromo- L3-13C]pro~ionate ( 4 ) .  

21.9 mmol) wag added t o  a s t i r r e d  suspension of 3.75 g (21.9 

mmol) of barium hydroxide i n  2 0  m l  of 1-butanol and the mixture 

was held belw O°C for 1 h r ,  followed by s t i r r i n g  a t  room 

temperature f o r  an a d d i t i o n a l  hour. The suspension was then 

f i l t e r e d ,  the p r e c i p i t a t e  washed with butanol a d  e t h e r  t o  re -  

Oxobutanoate 3 (5.5 g, 
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move adsorbed product. Evaporation of solvent  i n  vacuo and 

p u r i f i c a t i o n  of the res idu6  on a s i l i c a  g e l  column using benzene 

a s  e l u e n t  yielded 2.45 g (53.5 %) of 4. The p u r i t y  of t h i s  

product was 98 % according t o  gaa-liquid chromatography and 

~ H - N M R  Spectrometry. 

n-Buts1 [F13C]acrylate (5 1. Dehydrohalogenation was accomp- 

l i shed  by heating 2.45 g (11.7 mmol) of with 3 m l  ( 2 0  m o l \  

of CDA t o  190 - 20O0C i n  a sealed ampule for 3 hrs. After  

cool ing the  ampule w a s  broken, and the reac t ion  mixture extracted 

with 30 m l  of pentane. The e x t r a c t  was washed w i t h  d i l u t e d  hydro- 

c h l o r i c  acfd (1:5),  and with water, and d r i e d  over magnesium 

eulphate. The so lu t ion  was f i l t e r e d  through g l a s s  wool, the 

pentane was evaporated under reduced pressure and the residue 

pur i f ied  by column chromatography on s i l i c a  g e l  with pentane 

as e l u e n t  and by vacuum d i s t i l l a t i o n .  P u r i f i c a t i o n  yielded 220 mg 

of a c r y l a t e  2 (15 %I which was pure according t o  gas-liquid 

chromatography ( 

a s  determined by mass spectrometry. 

98 81 and enriched w i t h  1 3 C  up t o  75.6 t 0.5 % 
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