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Gummiferolic acid has been transformed into 7 8-hydroxy-
atisenolide and 7 8,16 e-dihydroxyatisanolide via atisa-6,16-
dien-19-vic acid. The 78-hydroxyatisenolide was sub-
sequently converted into atisagibberellin A, dimethyl ester
in several sleps.

in a previous paper' we have described the microbiologi-
cal transformation of enr-7 a-hydroxyatis- 1 6-en-19-oic acid
(1) by the fungus Gibberella fufikuroi and shown that it was
converted into the atisene analogues of gibbereHing A |, and
Ay, (18) and (21), respectively. We have now synthesized
78-hydroxyatisenolide following a method similar 10 that
employed in the preparation of 7f-hyvdroxykaurenolide?
This revealted an interesting contrast with the enr-kaurane
series.

Hydrolysis of the mcthyl ester of gummiferolic acid? (2)
gave the alcohol (3), which was treated with methane-
sulphonyl chloride in pyrdine to afford the corresponding
methanesulphonate (4). Elimination of the methanesulphon-
ate (4) gave methyl enr-atisa-6,16-dien-19-oate (5). This was
epoxidized with sm-chlotoperbenzoic acid to give a 16-
epimeric mixture of the 6,16-diepoxides (7) and (8). The
68,7 B-stereachemistry of the epoxide followed from the
position of the H-6 resonance (& 3.90) in which, by analogy
with the kaurcne series, it is deshielded by the C-19 substi-
tuent, However, unlike the kaurene series, there is less to
diffcrentiate the faces of the 16-ene and. consequently,
epimers were obtained at this ceatre. The |6-epoxide was
removed with potassium selenocyanate and the ester hydro-
lysed with ctiancthiolate to atford ent-6¢,7 a-epoxyatis-16-
en-19-oic acids (10), which differed from its kaurene
analogue in that it could be chromatographed and was stable
to pH 5. Howdver, on trcatment with dilute hydrochloric
acid at room terfjperature for § days, it was converted into
enr-6 8,7 a-dihydroxyatis-16-en-19-vic acid 19,6 5-lactone
{73-hydroxyatisenolide) (11) and the 16-alcohol (15). The
synthetic atisenolide (11} was identical with that obtained
from the microbiological transformation of (6).

Oxidation of 7f-hydroxyatisenolide (11} with Jones
reagent gave the ketone (12), which was reduced with
sodium borohydride in methanol to afford the 7a-akcohol
{13). This compound was treated with tosyl chloride in
pyridinc to give the corresponding toluene-p-sulphonate
{14). This underwent ring contraction to form the aldehyde
(16) on treatment with potassium hydroxide in aqueous
t-butyl alcohol. This rearrangement is analogous to that used
in the kaurenolide series for ring contraction of ring 8.° Com-
pound (16) was methylated with diazomethane and oxidized
with Jones reagent 1o afford the acid (19). Further methyla-
tion gave compound (20) which was identical with the di-
methyl ester of atisagibberellin A, obtained by methylation
of one of the compounds formed in the micrebiological
transformation of ent-7a-hydroxyatis-16-en-19-oic acid (1)
by G. fujikuroi.!
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This study completes our earlier works on the partial syn-
thesis of analogues of gibberellins with the ¢ and » rings of
beyerene'™!! and trachylobane'? diterpenes.
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