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The Biosynthesis of Gibberellic Acid

By B. E. Cross and K. NortoN
(Department of Ovganic Chemistry, The University, Leeds, 2)

WE have previously suggested!.? that gibberellin
A, (I),2 one of the new class of C,y-gibberellins,?,3
might be an intermediate in the biosynthesis of
gibberellic acid (VI). Recent results are reported
here which support this proposal.

The nor-ketone (II) was prepared from the
half-estert (III) by oxidation with osmium
tetroxide followed by cleavage of the resultant
diol with sodium metaperiodate; it reacted with
the Wittig reagent “¥CH,=PPh; (derived from
4CH,I and triphenylphosphine) to give the
M4C-labelled half-ester (IV). Demethylation of the
half-ester with lithium in liquid ammonia? gave
[“Clgibberellin A,, (V) which was added to a
fermentation of Gibberella fujikuroi. After the
fermentation had run for a further five days, the
gibberellic acid was isolated and shown to be
labelled. Degradation® of the [“C]gibberellic acid
showed that all the radioactivity resided in the
terminal methylene group.

The incorporation (0-7%) (c¢f. ref. 5) of [WC]-
gibberellin A,, into gibberellic acid was dis-
appointingly low and since it was considered that
this might be due to factors such as low per-
meability of the fungal cell walls to the diacid,
or to the compound being at the wrong oxidation

level, the corresponding labelled diol (VII) was
prepared by reduction of [“Clgibberellin A, with

(I) R=CO:H, R'=CH,
(II) R=COsMe, R'=0
(ITI) R=CO:Me, R'=CH»

(IV) R=COsMe, R'="'CHa
(V) R=CO:H, R’=""CH,
14
! CH.: i H
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lithinm aluminium hydride. When the [14C]diol
(VII) was added to a fermentation of G. fujikuroi,
carried out under the same conditions as were
used for [“C]gibberellin A,,, it was incorporated
into gibberellic acid to the extent of 7-59,. All
the radioactivity was shown to be present in the
exocyclic methylene group of the gibberellic acid.

[¥C]Gibberellin A, (VIII)':® was isolated from
both of the above fermentations, thus supporting
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the proposal! that gibberellin A,, is an inter-
mediate between gibberellin A,;, and gibberellic
acid.

Gibberellin A,, and the diol (VII) can therefore
act as precursors of gibberellic acid, and these
compounds together with gibberellin A,; may be
intermediates, or closely related to intermediates,
in the biosynthetic transformation of (—)-kaurene
(IX) into gibberellic acid.
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