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SUMMARY 

The application of the Yavorsky method for tri- 
tiation of a number of aminoacetanilides, Z-amino- 
I-phenytpropane derivatives and some other compounds 
is described and briefly discussed. 

Tritiation of organic compounds with the boron trifluoride complex of 
tritiated phosphoric acid was first published 1962 by Yavorsky and Gorin 
( I ,  2 .  3 ) .  In spite of the simplicity and versatility of this method, there 
are only a feu references in the literature to its application ( 4 ,  5, 6 ,  

7) . 
The use of labelled compounds in modern research work on new drucs is 

almost inevjtable. In some cases the necessary investigations car! be carried 
out at a relatively Low level of radioactivity and non-specifically labelled 
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coxpounds can 5c u e d .  For  such p x p o s e s  we h3ve found t h e  'favorsky metnod 

t3 3c par t i ( . ; l a r ly  s u i t a b l e .  I n  ?he couI'se of  t h e  l a s t  few y e a r s ,  a n m b e r  

of compounds have been l a b e l l e a  by t h i s  method In olir l a s o r a t o r y .  lie wish 

now t o  report some o f  t h e  r e s u l t s  of t h e s e  l a b e l l l n f :  experiments .  

.'s:.ally nil s y s t e m a t i c  i n v e s t i g a t i o n  has  becn c a r r i e d  o u t  i n  o r d e r  t o  
- ;r id  P .  t h e  i lest  l a b e l l i n g  c o n d i t i o n s  f o r  eact:  compound. I n  t h e  series of 

.minoac :e tmi l ide  d e r i v a t i v e s  (Tab les  1-3) ,  however, a r e p r e s e n t a t i v e  compocnd 

W L S  chosen and e q h i l i b r i u m  c o n d i t i o n s  were determined.  These o r  s i m i l a r  

conriI t ions were then  used ttroui:hout t he  s e r l e s .  

Thc t h a o r e t ; c a l  pe rcen tage  l a b e l l i n g  v a l u e s  3re c a l c u l a t e d  acco rd ing  t o  

t h e  e c u t i o n  g iven  by Yavorsky (1). The n m b e r  o f  exchangeable  hydrogen 

positions were always considered LO be e q u a l  t o  t h e  t o t a l  nimber of a romat i c  

r.ydrogen p o s i t i o n s ,  r e g a r d l e s s  oi" o t h e r  p o s s l b l e  s t r u c t s r a l  i n f l u e n c e s  ( c f  . 3 ) .  

E X P E R I M E N T A L  

:.!ateri& and methods.  

?he t r i t i a t i n i r  r e a w n t  was prepared acco rd ing  t o  t h e  method g iven  DY 

Vavorsky (1) wit? a s l l g h t  k c h n i c n l  m o d i f i c a t i o n .  The phosphorus pen tox ide  

was covcrcd w i t h  carbon t e t r a c h l o r i d e  i n  t h e  r e a c t i o n  f l a s k ,  and t h e  t r i t i a t e d  

wr,+.cr was added t o  form an xpper  l a y e r .  3y c a r e f u l  shak ing  t h e  wa te r  came i n t o  

c o n t a c t  w i th  F 0 

C l  a t  a e e n t l e  reflux. After t t e  r e a c t i o n  W ~ S  compleied,  C'1 was removed 

and t h e  t r i t i a t e d  ph.osphoric a c i d  was s a t u r a t e d  w i t h  3F 

?he r e a c t i o n  was e a s i l y  k e p t  ;L?dcr c o n t r o l  by keeping t h e  
2 5' 

L L 
3' 

T?.e l abe l l i n [ !  experiments  were c a r r i e d  o;t e;ther i n  small screw cap  

po lye thy lene  v i a l s  o r  i n  s e a l e d  g l a s s  ampo-;les. No a g i t a t i o n  was used i f  t h e  

coilpound was s o l u b l e  i n  t h e  r e a g e n t .  I n  c a s e s  where r e a c t i o n  mix tu res  were 

heterogeneous,  shak ing  i n  a t he rmos ta t ed  bath o r  i n  n d r y i n g  cupboard was 

employed. I n  some e x p e r i n e n t s  t k e  compo,md was d i s s o l v e d  i n  a s u i t a b l e  s o l v e n t  

and t h e  s o l u t i o n  was shaken w i t h  t h e  r eagen t .  3 a s i c  compounds were u s u a l l y  

brought  i n t o  t h e  r e a c t i o n  i n  t h e  form o f  a s a l t  ( u s u a l l y  h y d r o c h l o r i d e ) .  

i tecovcry una p u r i f i c a t i o n  o f  t h e  l a b e l l e d  compounds. 

A f t e r  an a p p r o p r i a t e  r e a c t i o n  t ime t h e  complex was decomposed by add ing  

wa te r  t o  t h e  r e a c t i o n  mix tu re .  I n  l o b e l l i n g  b a s i c  compounds t h e  mix tu re  was 

t h e n  m d e  a l n a l i n e  and e x t r a c t e d  w i t h  e t h e r .  The compound was i s o l a t e d  a s  a 

s a l t  ( u s u a l l y  hydroch lo r ide )  from t h e  e t h e r e a l  s o l u t i o n .  P u r i f i c a t i o n  was 

e f f e c t e d  by r e c r y s t a l l i z a t i o n .  
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'The p u r i t y  of t h e  p roduc t s  was v e r i f i e d  by paper- o r  t h i n  l a y e r  cnromato- 

graphy,  me l t ing  p o i n t  d e t e r n h a t i o n  and I R  spec t roscopy .  

R a d i o a c t i v i t y  of t h e  p roduc t s  was measured i n  a Yackard Liquid S c i n t i l l a t i o n  

Spectrome'ter (Models 31.4 FAX and 3320). The chromatograms of tk.e r a d i o a c t i v e  

p roduc t s  were scanned by a Packard radiochromatogram scanne r  (Xodel 7200). 

R E S U L T S  A N D  DISCUSSION 

A number of aminoace tan i l i de  d e r i v a t i v e s  were l a b e l l e d  by t h e  method. 'The 

r e s u l t s  a r e  silmnarized i n  Tab le s  1-3. As a r e p r e s c n t a t L v e  d-( ' ;-propylamino) 

p r o p i o n a n i l i d e  (Table  3 So. 1) was chosen and t h e  l a b e l l i n g  r e s d t s  were 

s t u d i e d  a s  a f u n c t i o n  of d i f f e r e n t  papameters.  Fig.  1 shows a t y p i c a l  cu rve  

o f  degree of l a b e l l i n g  a g a i n s t  r e a c t i o n  t ime  a t  50OC.  These experiments  showed 

t h a t  e q u i l i b r i w n  i s  reached a f t e r  L8 hours  a t  t e n p e r a t u r e s  oetween 50-lOO0: 
bu t  a good p r a c t i c a l  pe rcen tage  l a b e l l i n e  can be ob ta ined  even a f t e r  2.4 hours .  

L..-.I-~.L I I1 

T i m e  l h r s l  
10 20 30 LO 50 6C 70 80 

Fig. 1 .  

Labelling of a-(N-propy1amino)-propionanilide 
at 50' as a function of time. (w,/w, - 0 . 1 5 )  

The r a t i o  of t h e  weight  of  t h e  compound t o  t h a t  of  t h e  r e a g c n t  ('dq/WR) seemed 

t o  be of major importance.  3est r e s u l t s  could be ob ta ined  wi th  WS/dR r a t i o s  

between 0.1-0.3. Above 0.3 t h e  t h e o r e t i c a l  pe rcen tage  l a b e l l i n g  v a l u e s  a r e  

u s u a l l y  love r .  The compounds in t h i s  s e r i e s  were l a b e l l e d  a s  hydroch lo r ides ,  

u n l e s s  o the rwise  s t a t e d .  

I 
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