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A method for tritium l a b e l l i n g  of jasmonic ac id ,  e t h y l  dihydro- 

jasmonste, a n d  i t a c o n i c  acid involving metal catalyzed hydrogen 

isotope exchange i a  described. The procedure i s  a convenient 

one-step synthes is  and s p e c i f i c  a c t i v i t i e s  i n  t h e  range of  
3 t o  30 GBq/mmol were obtained. 

INTHODUCT ION 

Jasmonic a c i d ,  e t h y l  dihydrojaemonate and i t a c o n i c  acid are 

import ant plant  growth regulators .  For physiological  experi-  
ments we needed these  compounds t r i t ium-labe l led  with speaif  i c  

a c t i v i t i e s  i n  t h e  range of 1 t o  10 G B ~ / m o l .  Unt i l  now no in- 

formation has  been published on t h e  tritium l a b e l l i n g  of j a s -  

rnonic and i taconic  acids.  
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RESULTS AND DISCUSSION 

U .  P 2 e i R  et aZ. 

Previous a t t empt s  t o  l abe l  i t a c o n i c  acid with tritium by t h e  
Wilzbach technique [ 1 were unsuccessful due t o  t h e  formation 
of many h igh ly  t r i t i a t e d  i m p u r i t i e s  making p u r i f i c a t i o n  i m -  
possible.  u s ing  metal catalyzed hydrogen-tri t ium exchange deve- 

loped by Evans e t  a l .  [ 2 1 w e  observed hydrogenation of i t a -  

conic acid.  A substance without uv -ac t iv i ty  was obtained. 
Therefore we modified t h i s  method by working without a tritium 
atmosphere during i so tope  exchange r e a c t  ion. 
I n  t h e  present  method pa l lad ium black 1 3  was pre-act ivated 

with tritium gas i n  a solvent  i n  which t h e  substance t o  be 
t r i t i a t e d  is soluble.  After  a c t i v a t i o n  of t h e  c a t a l y s t  with 

tritium gas t h e  substance was added. The mixture was s t i r r e d  
f o r  3-4 hours at room temperature and the  c a t a l y s t  separated 

by centr i fugat ion.  After  t h a t  l a b i l e  tritium was removed by 
repeated evaporat ions with ethanol  i n  vacuo. For a n a l y s i s  of  

substances mentioned above we used chromatography on th in -  
l a y e r  p l a t e s .  For comparison r e fe rence  substance waB located 
on t h e  p l a t e .  Moreover t h e  i d e n t i t y  of substances waa checked 

by b io log ica l  experiments. Label l ing p o s i t i o n s  i n  t h e  l a b e l l e d  

molecules were not i nves t iga t ed .  

For l a b e l l i n g  i t a c o n i c  ac id  ethanol  was used as solvent .  Fig. 1 

shows a radiogram of t h e  substance a f t e r  l a b e l l i n g .  Rf-value of 
t h e  main peak agreed with t h e  Rf-value of i t a c o n i c  acid.  

P u r i f i c a t i o n  from t h e  impurity which appears at t h e  start point 

of  the radiogram was c a r r i e d  ou t  very e a s i l y  with a s i l i c a  g e l  
column. The s p e c i f i c  a c t i v i t y  of i t a c o n i c  a c i d  obtained was 

3 , l  GBq/mmol. The b i o l o g i c a l  a c t i v i t y  of t h e  l a b e l l e d  product 

a n d  t h e  melt ing point were i d e n t i c a l  with i t a c o n i c  acid.  
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Ethanol wae a l s o  used as solvent  f o r  l a b e l l i n g  of jasmonic acid.  

The radiogram i n  Fig. 2 shows t h a t  during t h e  l a b e l l i n g  process  
a radiochemically pure compound was formed. The Rf-value of t h e  

r a d i o a c t i v e  product a n d  i t e  b i o l o g i c a l  a c t i v i t y  were i d e n t i c a l  

with jasmonic acid.  I n  t h i s  caee no p u r i f i c a t i o n  was necessary. 

The s p e c i f i c  a c t i v i t y  achieved was 7,O GBq/mmol. 

Label l ing of e t h y l  dihydrojasmonate by hydrogenat i o n  of jasmonic 
acid and followed e s t e r i f i c a t i o n  wa8 unsuccessful. Af t e r  hydro- 

genation of jasmonic ac id  t h e r e  were many r a d i o a c t i v e  impur i t i e s  

i n  a d d i t i o n  t o  dihgdrojasmonic ac id  and p u r i f i c a t i o n  of t h e  crude 

product waer d i f f i c u l t .  Therefore we appl ied t h e  method mentioned 
above. Diethyl e t h e r  was used a8 l a b e l l i n g  solvent .  

The a c t i v a t i o n  of t h e  c a t a l y s t  with tritium gas was achieved 

at a temperature of -78OC i n  o rde r  t o  have a low vapour pressure 

of t h e  d i e t h y l  e ther .  D u r i n g  t h e  l a b e l l i n g  procedure t h e  mix tu re  

W a s  s t i r r e d  at room temperature. Af t e r  l a b e l l i n g  e t h e r  via8 re-  

moved by evaporation i n  vacuo. Rf-value of t h e  r a d i o a c t i v e  peak 

shown in Fig. 3 agreed with e t h y l  dihydrojasmonate. The b i o l o g i c a l  

behaviour of t h e  l a b e l l e d  product was t h e  same as e t h y l  dihydro- 

j amona te .  I n  t h i s  example a l s o  p u r i f i c a t i o n  was not necessary 

and  t h e  e p e c i f i c  a c t i v i t y  was 34, l  GBq/mol .  

The s p e c i f i c  a c t i v i t y  of t h e  e t h y l  dihydrojasmonate i s  higher  

t han  t h e a c t i v i t i e a a c h i e v e d  i n  t h e  o the r  two examples. T h i s  is 

probably due t o  ethanol ( o r  o the r  hydroxylic so lven t s )  reducing 
t h e  s p e c i f i c  a c t i v i t y  of t h e  tritium gas adsorbed on t h e  c a t a l y s t ,  

by exchange on t h e  su r face  of c a t a l y s t  [ 3 1. I n  c o n t r a s t  t o  

o the r  i so tope  exchange r e a c t i o n s  t h i s  method i s  fast  and t h e  

l a b e l l e d  compounds obtained a r e  of very high radiochemical pu r i ty .  

The method may be s u i t a b l e  f o r  c e r t a i n  compounds with mul t ip l e  
bonds or  containing halogen at  oms. 
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EXPERIMENTAL 

U. Pled3 et a l .  

Nethods 

For radio-t  .I. c. Si luf  01 p l a t  e s  UV 254 ( Sklarny Kavalier CSSR) 
were used. Radiograms were obtained on a Berthold Scanner 11. 
The a c t i v i t y  measurements were obtained using a Beckman LS-233. 
The palladium b l a c k  was produced as described by Loew f 3 1  i n  
our own laboratory.  

Act ivat ion of palladium black with tritium gas 

Palladium black (70mg) and 1-2ml of an i n e r t  solvent  were s t i r r e d  
magnetically i n  a reac t ion  v e s s e l  i n  t h e  presence of tritium gas 
with a pressure of 400-500 mm Hg. When t h e  pressure i n  t h e  tri- 
t i u m  apparatus 1 5 -1 was constant ,  tritium was adsorbed on 
uranium. 

Label l ing of i t a c o n i c  acid 

I taconic  acid (180mg), e thanol  (1,5ml) and t h e  a c t i v a t e d  cata-  

l y s t  were s t i r r e d  magnetically f o r  3 hours. Then t h e  c a t a l y s t  

was removed by c e n t r i f u g a t i o n  and l a b i l e  tritium was removed 
by repeated evaporations with ethanol  i n  vacuo. Column chromato- 

graphy with s i l i c a  gel yielded 80mg of radiochemically pure 

i taconic  acid w i t h  a s p e c i f i c  a c t i v i t y  of 3 , l  GBq/mmol by e l u t i o n  

with chloroform : e t h e r  ( 4 0  : 10).  m.p. 163-165'c. 

Label l ing of sodium jasmonate 

The eodium salt  of jasmonic acid (IlOmg) were used f o r  l a b e l l i n g  

following t h e  procedure as described above. 98mg o f  l a b e l l e d  

sodium jasmonate with a s p e c i f i c  a c t i v i t y  of 7,O G B ~ / m o l  w a s  
obtained. P u r i f i c a t i o n  was not necessary. 
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Label l ing of  e t h y l  dihydrojasmonate 

Palladium black was a c t i v a t e d  i n  2ml d i e t h y l  e t h e r  a t  a tempe- 

ra ture  of -78OC as described above. Ethyl dihydrojasmonate 

(25Omg) was t h e r e  added. The mixture was s t i r r e d  magnet ical ly  
f o r  4 hours. After s epa ra t ion  of t h e  c a t a l y s t ,  t h e  e t h e r  was 
evaporated i n  vacuo. 233mg of radiochemically pure e t h y l  

dinydrojasinonate with a s p e c i f i c  a c t i v i t y  of 34 , l  GBq/mmol was 
obtained. 

A 

i n a c t i v e  
i t a c o n i c  acid 

0 015 R f  '10 

Fig. 1. Radiogram of i t a c o n i c  acid d i r e c t l y  i s o l a t e d  from t h e  
l a t e l l i n g  r eac t  ion. Solvent system chloroform: e t h e r :  
a c e t i c  acid (40:10:5). 
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inac t ive 
j asmonic acid 

0 0,s R f  '(0 
Fig, 2. Radiogram o f  jaamonic acid d i r e c t l y  i s o l a t e d  from t h e  

l a b e l l i n g  r eac t  ion, Solvent system benzene: e t h e r :  

a c e t i c  ac id  (40:g: 1 ) .  

Fig. 3 .  Radiogram of e t h y l  dihydrojaamonate d i r e c t l y  i s o l a t e d  
from t h e  l a b e l l i n g  r eac t ion .  Solvent syetem benzene: 

e thanol  (95:5). 
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