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PREPARATION OF TRITIUM-LABELLED G I B B E R E L L I N  GA3 AT H I G H  SPECIFIC A C T I V I T Y  

G. Ayrey* and J.M. Chapman' 
Queen E l i z a b e t h  Co l l ege  [ U n i v e r s i t y  o f  London), Campden H i l l ,  
London W8 7AH, U . K .  

SUMMARY 

G i b b e r e l l i n  GA3 was prepared  i n  low y i e l d  bu t  a t  high s p e c i f i c  
a c t i v i t y  ( 6 . 6 8  Ci/mmoll by p la t inum c a t a l y s e d  exchange w i t h  t r i t i a t e d  
wa te r  a t  8D°C f o r  16 hours .  
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I N T R O D U C T I O N  

G i b b e r e l l i n s  l a b e l l e d  wi th  t r i t i u m  have been e x t e n s i v e l y  used t o  i n v e s t i g a t e  

t h e  l o c a l i s a t i o n  and me tabo l i c  f a t e  of t h e s e  growth s u b s t a n c e s  w i t h i n  v a r i o u s  

p l a n t  t i s s u e s .  

Wilzbach method which i s  we l l  known f o r  t h e  d i sadvan tage  o f  producing  

compounds o f  moderate s p e c i f i c  a c t i v i t y  w i t h  t h e  p o s s i b i l i t y  o f  a d d i t i o n a l  

smal l  q u a n t i t i t e s  o f  very high s p e c i f i c  a c t i v i t y  i m p u r i t i e s .  Fo r  c i r cums tances  

where a high s p e c i f i c  a c t i v i t y  i s  r e q u i r e d ,  he te rogeneous  c a t a l y s i s  i n  a t r i t i a t e d  

s o l v e n t  o f f e r s  a g r e a t e r  chance o f  success7  w i t h  t h e  added advantage  o f  e a s i e r  

p u r i f i c a t i o n  s i n c e  t h e  i m p u r i t i e s  a r e  produced w i t h  s i m i l a r  s p e c i f i c  a c t i v i t y .  

We r e q u i r e d  a sou rce  o f  g i b b e r e l l i n  GA w i t h  very  high s p e c i f i c  a c t i v i t y  f o r  use 3 

as an i n t e r n a l  s t a n d a r d  f o r  a s e r i e s  o f  e x t r a c t i o n s  o f  g i b b e r e l l i n s  from p l a n t  

m a t e r i a l .  The high s p e c i f i c  a c t i v i t y  was e s s e n t i a l  a s  p l a n t  m a t e r i a l  c o n t a i n s  

only sma l l  amounts o f  g i b b e r e l l i n  and i t  was impor t an t  t h a t  t h e  added r a d i o a c t i v e  

1 - 3  Prev ious ly  r a d i o l a b e l l e d  GA3 has been p repa red  us ing  t h e  
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s t a n d a r d  s h o u l d  n o t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  n a t u r a l  p o o l  o f  growth  

s u b s t a n c e s  p r e s e n t  i n  t h e  t i s sue .  

P l a t i n u m  c a t a l y s e d  exchange  w i t h  t r i t i a t e d  w a t e r  i s  n o r m a l l y  c a r r i e d  o u t  

a t  t e m p e r a t u r e s  o f  12O-14O0C ‘or e x t e n d e d  p e r i o d s  o f  time. 

l a c t o n e  r i n g  of t h e  g i b b e r e l l i n s  i s  f a i r l y  s u s c e p t i b l e  t o  h y d r o l y s i s  u n d e r  t h e s e  

c o n d i t i o n s .  N e v e r t h e l e s s ,  s u f f i c i e n t l y  m i l d  c o n d i t i o n s  were found which y i e l d e d  

a d e q u a t e  m a t e r i a l  f o r  o u r  p u r p o s e s ,  though a f t e r  e x t e n s i v e  p u r i f i c a t i o n  by t h i n  

l a y e r  chromatography t h e  y i e l d  was less t h a n  3%. 

U n f o r t u n a t e l y  t h e  

EXPERIMENTAL AND RESULTS 

P r e p a r a t i o n  of t r i t i a t e d  GA3 

P l a t i n u m  o x i d e  ( 0 . 0 5 g )  was washed i n t o  a 5 cm3 ’ b r e a k - s e a l ’  r e a c t i o n  t u b e  

u s i n g  e t h a n o l / a c e t i c  a c i d  [3:11 ( 4  cm I and was r e d u c e d  w i t h  H g a s  f o r  45 minut fa .  3 
2 

T h e  s o l v e n t  was r e d u c e d  i n  volume and g i b b e r e l l i c  a c i d  [O.O05gI i n  e t h a n o l  ( 2  cm’l 

was added .  The t u b e  was a t t a c h e d  t o  a h i g h  vacuum l i n e  and  a l l  t h e  e t h a n o l / a c e t i c  

a c i d  m i x t u r e  pumped o f f .  T r i t i a t e d  water [ 1 cm , % 50 C i l  was t h e n  d i s t i l l e d  i n ,  3 

the  t u b e  was s e a l e d  u n d e r  vacuum a n d  h e a t e d  i n  a n  o i l  b a t h  a t  80uC f o r  16 h r .  

t r i t i a t e d  w a t e r  was t h e n  removed i n  vacuo v i a  t h e  b r e a k - s e a l ,  and p o r t i o n s  o f  

e t h a n o l  ( 3  x 3 cm I d i s t i l l e d  i n t o  t h e  t u b e  and o f f  a g a i n  to remove e x c h a n g e a b l e  

The 

3 

t r i t i u m .  

t h e  vacuum l i n e .  The a c e t o n e  s o l u t i o n  and w a s h i n g s  [ t o t a l  o f  8 cm I were 

t r a n s f e r r e d  by s y r i n g e  t o  a small f i l t e r  b e a k e r  and t h e  s o l u t i o n  f i l t e r e d  t o  

remove t h e  c a t a l y s t .  The r e s u l t i n g  c l e a r  s o l u t i o n  was e v a p o r a t e d  t o  0.5 cm 

a t  room t e m p e r a t u r e  w i t h  a g e n t l e  stream o f  n i t r o g e n .  

F i n a l l y  t h e  p r o d u c t  was d i s s o l v e d  i n  a c e t o n e  ( 3  cm’l and  removed f rom 

3 

3 

P u r i f i c a t a i o n  

Up t o  200 u1 o f  t h e  a c e t o n e  s o l u t i o n  was l o a d e d  i n  a s t r e a k  o n t o  t h i n  l a y e r  

s i l i c a  g e l  G p l a t e s  ( 2 0  x 5 cm Eastman No.60611 which  had been  p r e v i o u s l y  

a c t i v a t e d  f o r  1 h r  a t  80°C. 

(1.7 m C i / m m o l  : The Radiochemica l  C e n t r e ,  Amershaml was a l s o  i n c l u d e d  and t h e  

p l a t e  d e v e l o p e d  i n  a m i x t u r e  of e t h y l  a c e t a t e  : c h l o r o f o r m  : a c e t i c  a c i d  [ 1 5  : 5 : 1 1 .  

1 4  
3 A s e p a r a t e  marker  s p o t  o f  0.025 W C i  [ C]-GA 
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R a d i o a c t i v i t y  on t h e  p l a t e s  was l o c a t e d  us ing  a Packard chromatograph scanne r  and 

t h e  a r e a  co r re spond ing  t o  t h e  p o s i t i o n  o f  t h e  marker GA3 ( R f  0.51 sc raped  o f f  and 

e l u t e d  w i t h  ace tone  13  cm 1 .  After f i l t r a t i o n  t h e  ace tone  s o l u t i o n  was evapora t ed  

t o  about  0.5 cm3 and t h e  p rocedure  r epea ted  us ing  a m i x t u r e  o f  benzene : n-butanol  : 

a c e t i c  a c i d  ( 8 0  : 1 5  : 5 ;  R f  0.21. 

u s ing  a mixture  o f  benzene : a c e t i c  a c i d  : wate r  ( 8  : 3  :5: R 0.01. After 

e x t r a c t i o n  o f  t h e  p u r i f i e d  GA3 from t h e  TLC p l a t e  w i t h  a ce tone  ( 3  c m  ) t h e  ace tone  

was removed a t  room tempera tu re  w i t h  a s t r eam of n i t r o g e n .  A t  t h i s  s t a g e  t h e  

p roduct  co-chromatographed w i t h  p u r e  a u t h e n t i c  G A 3  and gave on ly  one peak on t h e  

radiochromatogram. A s  t h e  q u a n t i t y  was t o o  smal l  t o  be weighed a c c u r a t e l y ,  i t  

was d i s s o l v e d  i n  wa te r  l4 .3  c m  I and assayed  as d e s c r i b e d  below. 

3 

F i n a l l y  t h e  whole procedure  was r e p e a t e d  aga in  

f 
3 

3 

Assay of GA3 amount 

T h e  amount o f  GA3 p r e s e n t  i n  t h e  aqueous s o l u t i o n  was de te rmined  us ing  t h e  

b a r l e y  endosperm assay' which i s  s p e c i f i c  f o r  g i b b e r e l l i n s  and s e n s i t i v e  t o  

ex t remely  low l e v e l s  o f  t h e  compound. 

i n  8 p1 of  aqueous s o l u t i o n  [an o v e r a l l  y i e l d  o f  134.4 ng : 2.7%1. The 

r a d i o a c t i v i t y  i n  t h e  same volume was de te rmined  by l i q u i d  s c i n t i l l a t i o n  coun t ing  

t o  be 10,940 dpm [ rad iochemica l  y i e l d  2 .65  pCi l .  The s p e c i f i c  a c t i v i t y  o f  t h e  

GA3 ob ta ined  was t h u s  6 . 8 8  Ci/mmol. 

T h i s  produced a va lue  o f  0.25 ng o f  GA3 

CONCLUSIONS 

The method d e s c r i b e d  was found t o  be u s e f u l  f o r  producing  sma l l  amounts o f  

high s p e c i f i c  GA3. 

t h e  ease o f  h y d r o l y s i s  o f  t h e  l a c t o n e  r i n g  o f  GA3. 

q u a n t i t i e s  o f  t h e  l a b e l l e d  compound a r e  u s u a l l y  needed t h i s  should  p r e s e n t  no 

p a r t i c u l a r  problem. 

T h e  o v e r a l l  y i e l d  was low (2.7%1 most probably  because  o f  

However, s i n c e  only  s m e l l 1  
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