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CATALYZED EXCHANGE BETGREU TRITIUM GAS AND ORGANIC MOLECULES IN SOLUTION 
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The exchange reaction between gaseous tr i t ium and organic molecules 

i n  solution i s  known to  occur in the presence of platinum oxide (Adam's 

ca ta lys t )"  "). Also, the isotopic exchange of bibenzyl and tri t ium has been 

examined, using VIIIt" group metal oxide ca t a lys t s (3 ) .  Palladous(I1) oxide 

was found to  be the most e f f i c i en t  ca ta lys t  i n  such a type o f  exchanoe 

performed in ~ i , t u ( ~ ) .  Recently, similar exchange reactions have been reported 

using P t  black, Pd black o r  Pd0/BaS04 as ca ta lys t .  

( 4 )  

We have compared the efficiency of the two ca ta lys t s  P t O 2  and  PdO 

t o  exchange hydrogen w i t h  tritium i n  compounds differing i n  t h e i r  s t ruc ture .  

These oxides were chosen for  t he i r  exchange ab i l i t y ,  as found i n  preliminary 

t r i a l s .  The compounds were chosen fo r  t he i r  importance in biological and 

pharmaceutical research. 

The very mild experimental conditions such as ambient temperature 

a n d  low tri t ium pressure prevented, in most o f  the cases, decomposition or 

reduction of sens i t ive  double-bonds. The i n  procedure has been found 

to  be e f fec t ive  i n  various solvents, including organSc. Therefore, i t  i s  

suitable for  labell ing organic compounds insoluble in aqueous solutions. 

Instrumental and experimental de t a i l s  have been previously 

reported(2). All the experiments were carried out in a volume o f  0.3 m l  

solvent.  The reaction was stopped a f t e r  3 Ci of tr i t ium gas has reacted 

w i t h  the metal oxide. 
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I Table I :  Comparison of Tritium Labelling, Usine PtOZ and PdO as Catalyst. 

TRITIATED comouw 

Abscisic Acid 

Cthylbenrilate 

Diethylamino ethyl- 
Benzilate. IICa 

Dimethylamino 
ethylbenzilate. HCP 

N-Methyl-4-piperi- 
dylbenzilate 

Bibenzyl 

Chlorpromatine. HCL 

Desipramine. HCP 

p-Hydroxylacetanil- 
ide 

STRUCTURE SOLVENT 

Methanol 

0 CH3 coon 

OH 

Methanol 

Methanol 
HCI 

I 

‘N Elethanol 
I 

( C H ~ ) ~ N H C H ~ -  HCI 
I 
1 6 

HNCOCH3 

aq. NaOH 1N 

SPECIFIC ACTIVITY‘ 
Ci/nmol 
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STRUCTURE 

OH 

C H ~ C H ~ N H ~ .  HCI 

n 

SOLVENT 

Methanol 

Methanol 

Met hano 1 

Flethanol 

Dioxane 

Me than01 

Water 

Methanol 

SPECIFIC ACTIVITl' 
Ci/mmol 

PdO - 
0 . 4 5  

1.64 

0.38 

- 

3 . 7 7  

0.40 

0.50 

2.31  

1.03 

- 

rto2 - 
0.50 

0.22 

0.35 

- 

0.09 

0 . 9 9  

0.09 

0.16 

0.00 

- 
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TRITIATED COMPOUND 

SPECIFIC ACTIVITY * 
C i / m o l  STRUCTURE SOLVENT 

PdO Pt0*  
7 

0 . 0 2  

0.09 

M a t h i c i l l i n  sodium 1.05  hilethano1 

Methanol 

OCH3 
~ 

Ouabain 7.02 

n 

Scopolamine. H B r  Met hanol 1 .08  0.30 

Me thano 1 1.32 0.43 A t r o p i n e  s u l f a t e  

D-val-L-l~c-L-val- D-hyv-D-Val- L-lac 

= = I  1 1 - 1  

I 
D-hyv-L- val- L-lac-D-vel-D-hyv-Lvsl 
- I - - - =  

0 . 2 0  Valinomycine Methanol 

Me thano 1 

0 . 0 8  

0.06 

- 
11.06 P i l o c a r p i n e .  HCP 

LSpeCif lC a c t i v i t y  o f  p u r i f i e d  compound. 

Experimental  c o n d i t i o l l s :  
0.1 mmol o f  canpound d i s s o l v e d  i n  0 . 3  mi s o l v e n t ;  12.6  mp 

PdO o r  l ? . ?  mg 

o f  t h e  c a t a l y s t ;  100 m )IF i n i t i e l  tritium p r e s s u r e  (7 C i ) ;  

r e a c t i o n  temp. :  2 5 O c .  

P t 0 2 ;  0 .05 mmol ( 3  Ci) t r i t i m  consumed hy a c t i v a t i o n  
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The chemical p u r i t y  o f  t he  t r i t i a t e d  compounds was determined 

b y  UV, by GLC o r  by a n a l y t i c a l  TLC; the radiochemical p u r i t y  was determined 

b y  scanning o f  t he  TLC p l a t e s  ( s i l i c a  g e l )  developed i n ,  a t  l e a s t ,  two 

d i f f e r e n t  so l ven t  systems. The r a d i o a c t i v e  i m p u r i t i e s  were removed by 

p repara t i ve  TLC. The r a d i o a c t i v i t y  was measured by l i q u i d  s c i n t i l l a t i o n  

coun t ing  . 
The s p e c i f i c  a c t i v i t i e s  obta ined i n  our  experiments are g iven 

i n  t a b l e  I .  

We have found tha t ,  genera l ly ,  pal ladous ox ide i s  the more a c t i v e  

exchange agent o f  t he  two c a t a l y s t s .  Th i s  i s  p a r t i c u l a r l y  noted i n  molecules 

w i t h  hydrogen atoms i n  benzy l i c  p o s i t i o n s  o r  i n  the  ct - p o s i t i o n  o f  a 

conjugated system and, t o  a l e s s e r  extent ,  i n  methyl and methylene groups 

bound t o  secondary and t e r t i a r y  amines. 

It i s  o f  i n t e r e s t  t o  note t h a t  the y i e l d  o f  exchange i s  n o t  a f f e c t e d  

when p la t i num ox ide i s  used ins tead  o f  p la t inum d iox ide :  a f t e r  a c t i v a t i o n  o f  

the two oxides w i t h  t r i t i u m ,  about the  same s p e c i f i c  a c t i v i t y  o f  l a b e l l e d  

b ibenzy l  was ~ b t a i n e d ' ~ ) .  This r e s u l t  leads us t o  assume t h a t  t he  o x i d a t i o n  

number o f  t h e  metal i s  zero when i t  ac ts  as c a t a l y s t  i n  the hydrogen- t r i t ium 

exchange. 
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