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METHODOLOGY FOR TRANSLOCATING THE CARBNXY GROUP IN GIBBERELLINS:
THE PARTIAL SYNTHESIS 0F 7(6»15BH)ABE0-GA4

*
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Summary: The carboxylic acid group has been excised from phytohormone gibberellin A,
and relocated on the D-ring, thereby generating a new class of gibberellin derivatives
related structurally to helminthosporic acid.

In a continuation of our investigations into the molecular basis for the
phytohormonal activitv of gibbere]Hns,1 we have now developed mild and efficient
orocedures for excising the biologically important B-ring carboxylic acid group and
relocating it on the D-ring. The present work complements other re-orts which describe
the chemical modiﬁ‘cation2 and confiqurational 1'nvers1'on3 of this group, and encompasses
the preparation of a new class of gibberellin derivatives related structurally to

he1m1‘nthospor1’ns.4 The methodology is illustrated by the followina conversion of
gibberellin A, [GA, (1)) into 7(6-158H)abeo-GA, (10).5
GA, (1) was first acetylated (Ac,0, Py, 4 ea, 0°, 6 h: Hy0, 2.75 h) and then

converted by ozonolysis (EtDH, -5°; Zn-AcOH) into the amorphous 17-nor-keto acetate (2).8

Tododecarboxylation promoted by Tead tetra-acetate (3.1 eq during 3.5 h, CICH,CH,C1, reflux),
jodine (2.5 eq during 3.5 h), and light (300 W tunasten Tamp)°*'® ave the iodide [(3),

82% overall from GAH],8 which was dehalogenated using chromous acetate (3.1 eq, Me,S0-

)11

propanethiol, 25°, 7.5 h to yield 7,17-dinor-GA, acetate [(4), 72%].8 A careful

Wittig methylenation (Ph,P*CH,Br™, KO t Bu, t BUOH-THF, 1.04 en, 20°, 1 h)'2 qave 7-nor-GA,

acetate [(5), 92%]8 which reacted with N-bromosuccinimide (1.1 eq, CCl,, reflux, 9.6 h)

to afford a mixture of primary and secondary bromides (6)8 that was sufficiently nure

for immediate use. Treatment with pyrrolidinyl-l-acetonitrile (PAN) (1.2 eq, Me,SO, 70°,

)8,13

24 h) gave the exnected primary allylic ammonium salt (7 which underwent a base-induced

2,3]-sigmatropic rearrangement in situ after dilution with THF, cooling (-20°), then

careful addition of KO t Bu in t RuOH (1M, 1 eg, 15 min). '

(8)8’]5

The pyrrolydinyl nitrile
thus formed was immediately h:drolvsed (37% oxalic acid aqu-THF, 1:1, reflux 8 min)
3017



3018

v

(1) __El___ R,
(2) BCO2H, oH 0

(3} BI, oH 0

(4) eH, oH 0

- (5) gH, oH CH,

|

1]
CN

-—> —_
Br~
s
CN

(9) Ac
(7) (8) (10) H

and the resulting B,y-unsaturated a1dehyde8 oxidized (titration Cr0;-H,2, acetone, 0°)16,17

to furnish the abeo-GA, acetate (9) in ~65% overall yield from the olefin (5).

With due reaard for the potential hazards of epimerization at C3 and conjugation
of the g,y-olefinic bond, the 3g-acetate was cleaved by mild methanolysis (MeOH-H,0-
10%K,C05, 1:1:1, 20°, 6 h)'C to produce in this final step the target, 7(6+15gH)abeo-GA,
(10).

Preliminary bioassavs indicate that the activity of abeo-GA, is very much less

than that of GA,. This is particulariv interesting, because a recent X-ray
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crystallographic comparison of gibberellic acid with a helminthosporin related to the

B/C/D portion of gggngAq,lg shows that the hydroxy groups of carboxylic acid functions

at C6 or C15 can occupy similar nositions in space; furthermore, the configuration of

the carboxy group does not seem to be a critical factor in the aibberellin-like activity of

20

heIminthosporins. Possible reasons for the lower potency of abeo-GA, relative to

GA, are currently being investigated.
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