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SUNHARY

During photocyclisation of 15a«- and 13)-tritiated diace-
tylgibberellin—A3—7-a1dehydes 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 15ect-~hydrogen/tritium-atom is
discussed.
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INTRODUCTION

Tritium-labelled gibberellin—.&3 (GAB) has been obtained in
very low yields by using either the WILZBACH method 2 or by
heterogeneously catalyzed exchange reactions 3’4. Recently, we
reported chemical methods for the preparation of specifically
labelled [6-"H]¢A, 7, [150¢-"H]64y, and [15F H]ea, ©. The
latter two were prepared by oxidation and deacetylation of the
correspondingly labelled diacetyl—gibberellin—A3—7-aldehydes ib
or 1b and 1c. In this communication we wish to report a method
for the photochemical enrichment of diacetyl [15-3H]gibberellin—
A3-7—aldehydes.
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RESULTS AND DISCUSSION

The cyclization of dlacetyl [1 5? —BH] GA,-7-aldehyde (mix-
ture of 1a, 1b and 1c; specific activity 50 IBq/mmol) was in-
duced by UV-irradiation in benzene. Chromatography of the
reaction mixture afforded 68 % cyclobutanols 2a and 2b together
with 20 % unreacted starting material. The 23/2b mixture gave
the specific activity of 26 iBg/mmol whereas that of the
starting material during the reaction raised up to the unex~

pected higher value of 84 MBg/mmol. On the basis of mechanistic



3H-Gibberellins (Isotope Effect)

consideration one may assume the 150l -hydrogen to react with the
n—37T ¥ excited state of the 60-CHO function of diacetyl-Giy-
7-aldehyde. Obviously, the 15 ~hydrogen in 1z and 1c¢ reacts

more rapidly than the more firmly bound 15a ~fritium in 1b. 4s

a result the labelled species 1b 1s enriched in the starting
material.

This was established by UV-irradiation of the specifically label-
led diacetyl[150(—3H]GA3-7—aldehyde (1a and 1b; specific activi-
ty 5.3 MBg/mmol). After chromatography 21 % of the starting al-
dehyde (1a and 1b) were recovered with a specific activity of

9.1 MBg/mmol while the epimeric cyclobutanols (2a; 60 % yield)
showed only 43 kBg/mmol. This result indicates &a relatively low
isotope effect kH/kT of 1.53 and establishes a sterically con-
trolled abstraction of the 15« -~hydrogen/tritium~atom in the

course of the cyclization.

EXPERIMENTAL

Diacetyl[15¥ -21]6a,-7-aldenyde ° (mixture of 1a, 1B, and
1c; 558 mg 2 1.35 mmol; 50 MBq/mmol) dissolved in dry benzene
(50 ml) was irradiated with UV-light (mercury high pressure lamp;
25 h at 25-30 OC) in a quartz flask under an atmosphere of ni-

trogen. After addition of CH,OH the labile tritium (8.2 LiBg)

3
was removed by repeated evaporations in vacuo. Si0, chromatogra-
phy afforded diacetyl [15?-3H]GA3-7~a1dehyde (112.1 ng; 84 1B/
mmol; elution with n-hexane/chloroform 4 : 6) and the cyclobuta-
nols 2a and 2b (380 mg; mixture of 90 % 7« ~0H and 10 % 75-0H
epimer 6’7; 26 MBg/mmol; elution with n-hexane/chloroform 3 : 7).
According to the first preparation diacetyl[iSct—BH]GA3—7-
aldehyde 6 (12 and 1b; 4t.6 mg 2 0.1 mmol; 5.3 MBg/mmol) in
benzene (5 ml) was irradiated with UV-light (25 h at 25 - 30 °C).

Analogous working up (282 kBq labile tritium) and chromatography
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gave diacetyl[150L~3H]GA3—7~aldehyde (8.7 mg; 9.1 MBg/mmol) and
2a (25 mg; 43 kBg/mmol).
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