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SUMMARY 

A procedure f o r  the f ac i l e  preparation of 
labelled carboxylic acids from labelled 

A-amino acids has been described. The reaction 

is a t t r ac t ive  f o r  the small scale synthesis of 
such compounds. 

Keyfftrrds: Hydroxylamine 0-sulfonic acid, 

amino acids-14C (U),  carboxylic acids-14C (U) 

During our investigations' on the use of labelled amino 

acids for the preparation of other useful labelled compounds by 

one s tep  reactions,  we observed the t  amino acids a r e  very convenient 

precursors fo r  carboxylic acid synthesis. 
groups in amino acids was i n i t i a l l y  attempted by refluxing or 

heating them i n  a sealed tube i n  presence of hydrogen iodide and 

a s l igh t  amount of red phosphorus. 

ranging between 5 and 15$.2 
hydroxylamine 0-sulfonic acid(HAB) for reduction of amino group 

has been reported t o  give be t te r  y ie lds  (40-76). 

The reduction of amino 

However, the  y ie lds  were poor, 

In a recent paper t he  use of 
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The reaction can be represented as: 

0°C 
RNH2 + H2NOS03H ---+ RNHNHz.--tRN=NH -RH 

0 H- 

Roth amino acids and amines have been reworted t o  give 

the correspondiw deaminated compounds. 

conditions, g o d  yie lds  and wide app l i cab i l i t y  of the 
renction, we studied the synthesis of some carboxylic acids 

from amino acids- l4C(7J). 

have widely d i f fe ren t  properties,  i so l a t ion  of products was 
also  expected t o  te easy. 

showed tha t  taking HA06 and the amino acid i n  a r a t i o  of 

2 o r  3 t o  1, w a s  not suf f ic ien t  t o  give the product i n  y ie lds  
more than abcut 5$(Pig.l). Use of large amounts of HBOS was 
therefore resorted t o .  A r a t l o  of 2081 wae found sa t i s fac torg  

and good yields (60-85s) without much s ide  products could be 

obtained. The great advantage of the method wae tha t  the  

reaction could be performed at very low concentrations such aa 
50 micromoles of amino acids and it was very e w y  t o  car ry  out.  
The products were ident i f ied  by standard paper chromatography 

and TU: techniques usiw authent ic  compounds far comparison. 

Glutaric acid-14C(U) and mccin ic  acid-l4C (0) were i so la ted  

by ether extraction of t he  ac id i f ied  reac t ion  mixtures. In 
caae of p-hydroxy h t y r i c  acid-14C(U) and isovaleric acid-14C(n) 

fur ther  pur i f ica t ion  of the e ther  ex t rac ts  was found t o  be 
necessary . 

In view of mild 

Since amino acids and products 

The initial t r ace r  experiments 
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Following were the fill resu l t s :  

No. Amino acid Quantity taken Product Yield 

bCi> (uM) (%I 

I .  ~ - % ~ ~ ~ i n ~ - ~ 4 ~  (U 100 50 P - H y d r o x y  h i tyr ic   acid-'%(^) 55 

2. Mlu tamic  acid-l4C(U) 100 50 Glutaric acid-14C(U) 70 

3. L-Aspartic acid-14C (U) 100 50 Succinic acid-14C(U) 89 

4. ~ ~ a l i n e - %  (u) 250 100 Isovaleric acid-14C (U) 65 

EXPERIMMTdL 

Succinic acid-l'C (U) 

To an ice-cold solution of L-aspartic acid-14C(U) (50 micromoles, 

100 microcuries) i n  7 ml of 2.5 N NaOH, 2 millimoles of hydrcgylamine 
0-sulfonic acid(225 rig) was added and the reaction mixture s t i r r e d  at 0°C 

f o r  4 hours. 

chromatography followed by radioactivity scanning. 
aspartic acid had changed t o  succinic acid, the mixture was acidified 

with d i l u t e  sulphuric acid, concentrated t o  a small volume and extracted 

with ether i n  a liquid-liquid extractor f o r  6 hours. 

was rotary evaporated t o  dryness, the residue, namely succinic acid-I4C (11) 

w a s  dissolved i n  water and counted (89 microcuries, yield 8%&). 
aliquot o f  the succinic a ~ i d - ~ ~ C ( U )  was analysed by paper chromatography i n  
b t a n o l r  ace t ic  acid:wster(4:115) solvent system and w a s  found t o  be 
radiochemically pure (99$). The same procedure was used for the 

preparation of  g lu ta r ic  acid-14C (U) from L-glutamic acid-14C (IT). 

The reaction mixture was periodically analysed ky paper 

W e n  most of the 

The ether extract  

An 
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I n  t h e  case of t h e  preparat ion of i s o v a l e r i c  acid-14C(U) 

aRdp -hydroxy h t y r i c  acid-14C (IT) t h e  product i n  t h e  e t h e r  

e x t r a c t  was found t o  contain some o ther  labe l led  impuri t ies .  

Therefore a f t e r  evaporation of t h e  Ether, t h e  res idue  was taken 

up i n  2 m l  of weter .?I$ loaded a n  a column(ll0 cm x 1 cm) of 

Dowex 50 x 8(200 mesh) r e s i n  znd eluted with water. 

coming ou t  i n  t h e  eluent  from 72 t o  85 m l  mas found t o  contain t h e  

product i n  a radiochemically pure form. 

The f r a c t i o n  

The s p e c i f i c  reduct ion of amino groups i n  amino a icds  by 
mean8 of hydroxylamine 0-sulfonic ac id  can be used f o r  preFare t ive  

uses  i n  labe l led  compounds synthes is .  !Fhis method may be of 

considerable  value f o r  reduct ion ofp-hydroxy amino a c i d s  t o  

preparej3-hydroxy ac ids  wbich are d i f f i c u l t  t o  prepare by other  
methods. 
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