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PHOTOCHEXICAL EIJIiIC2JENT OF DIACEWL [ 1 5-3R ] GIBBERELLIM-A3-7- 
A L D E ~ ~ D E S  BY a TRITIUM ISOTOPE  EFFECT^ 
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During photocyclisation of 1 TO!- and 155-tritiated diace- 
tylgibberellin-A3-7-aldehydes to the cyclobutanols we found 
an enrichment of the tritium labelled starting aldehydes 
by an isotope effect. The mechanism of the sterically con- 
trolled abstraction of the 15d-hydrogen/ t r i t ium-atom is 
discussed. 
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IBTRODUCTION 

Tritium-labelled gibberellin-fi3 (GA3) has been obtained in 

very low yields by using either the WILZBACH method * o r  by 

heterogeneously catalyzed exchange reactions 3 y 4 .  Recently, we 
reported chemical methods for the preparation of specifically 

labelled [ 6-'H] GA3 

latter two were prepared by oxidation and deacetylation of the 

correspondingly labelled diacetyl-gibberellin-A3-7-aldehydes 2 
or 2 and &. In this communication we wish to report a method 
for the photochemical enrichment of diacetyl [15-3H]gibberellin- 

Aj-7-aldehydes. 

, [ 15 OL -'H]GA3, and [I 5y -3H] GA3 6. The 

0362-4803/83/040523-04$01.00 
0 1983 by John Wiley  & Sons, Ltd. 

Received October 2 7 ,  1982 



524 M. Lischewskz, H.-W. Liebisch and C. Adam 

l a  - 

2 b  - l c  - 
RESULTS iX0 DISCUSSION 

The cyclization of diacetyl [f5p -3R] GA3-7-aldehyde (mix- 

ture of la, = and s; specific activity 50 lBq/mmol) was in- 

duced by IN-irradiation in benzene. Chromatography of the 

reaction mixture afforded 68 B cyclobutanols g and 3 together 
with 20 B unreacted starting material. The 2aJb mixture gave 

the specific activity of 26 iZBq/mmol whereas that of the 

startins inaterial during the reaction raised up to the unex- 

pected higher value of 84 MBq/mmol. On the basis of mechanistic 
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c o n s i d e r a t i a n  one nag assume t h e  15d-hydrogen  t o  r e a c t  with t h e  

n+7Tx e x c i t e d  s t a t e  o f  t h e  6Q-CHC f u n c t i o n  o f  diacetyl-GiL3- 

?-aldehyde. Cbviousljr ,  t he  15K-hydrogen i n  2" and 2 r e a c t s  

more r a p i d l y  than  t h e  more f i r m l y  bound 1 5 d - t r i t i u m  i n  9. As 
a r e s u l t  t h e  l a b e l l e d  s p e c i e s  2 is  eririched i n  t h e  s t a . r t i n g  

m a t e r i a l  . 
This was e s t a b l i s h e d  by UV-irradiat ion o f  t h e  s p e c i f i c a l l y  l d e l -  

l e d  d i a c e t y l [ I 5 ~ t - ~ 8 ] G i l  7-aldehyde (2 and 2; s p e c i f i c  a c t i v i -  3- 
t y  5.3 lJBs/mmol). A f t e r  chromatography 21 5 o f  t h e  s t a r t i n g  ai- 

dehyde (2 and lb) were recovered  wi th  a s p e c i f i c  a c t i v i t y  o f  

9.1 DE3q/mmo1 while  t h e  ep imer ic  cyc lobu tano l s  (3; 60 J y i e l d )  

showed only  43 kBq/mmoI. This r e s u l t  i n d i c a t e s  EL r e l a t i v e l y  l o w  

i s o t o p e  e f f e c t  k$kr o f  1.53 and e s t a b l i s h e s  

t r o l l e d  a b s t r a c t i o n  o f  t h e  15d-hydrogen/tritium-atom i n  t h e  

course  o f  t h e  c y c l i z a t i o n .  

a s t e r i c a l l y  con- 

EiiPERIPrZEFTTAL 

D i a c e t y l  [?5~-3H]GAj-7-~ldehyde (mixture  of  la, lb? and 

- I c ;  558 mg 2 1 . 3 5  mmol; 50 NBq/mmol) d i s s o l v e d  i n  d ry  benzene 

(50 m l )  was i r r a d i a t e d  wi th  W- l igh t  (mercury h igh  p r e s s u r e  lan2; 

25 h a t  25-30 "C) I n  a q u a r t z  f l a s k  under  a n  atmosphere o f  n i -  

t rogen .  

was removed by r epea ted  evapora t ions  i n  vacuo. S i02  chromatogra- 

phy a f f o r d e d  d i a c e t y l  [I 5 $?-3H] GAj-7-aldehyde (1 12.1 mg ; 8 4  bBq/ 

mmol; e l u t i o n  wi th  n-hexane/chloroform 4 : 6)  and t h e  cyclobuta-  

nols 2 and 2 (380 mg; mixture  of 90 % 7oc-OH and I 0  Q 7G-OH 
epimer 6 y 7 ;  26 hlBq/mmol; e l u t i o n  with n-hexane/chloroform 3 : 7) .  

A f t e r  a d d i t i o n  o f  CH30H t he  l a b i l e  tritium ( 8 . 2  i B q )  

According t o  t h e  first p r e p a r a t i o n  d i a c e t y l [ i 5  d-31i]Gi11-7- 

aldehyde 

benzene (5  m l )  w a s  i r r a d i a t e d  w i t h  W-light (25 21 a t  25 - 30 O C ) .  

Analogous working up (282  hBq l a b i l e  t r i t i u m )  and Chromatography 

(s and lb; 41.6 ng 2 0.1 mmol; 5.3 kBs/mrflol) i n  
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gave 

- 2a (25 ma; 43 kBq/mmol) . 
diaoctyl[ 15~L-~H]G8~-7-81dehyde (8.7 mg; 9.1 bBq/mmol) and 
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