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Summary: Hydroboration of gibberellin 9(11),16_dienes provides good access to lla,l7-diols from which 
11 P_hydroxy gibberellins may be prepared, eg. gibberellin A35 (2) and 1 lkhydroxy gibberellin A7 (4). a new 
gibberellin from Ldium temulentum. 

Hydroxylation at C( 11) in gibberellins occurs in only 3 of the 80 known gibbemllins (“GAS”) discovered 

to date,1 but a new compound isolated from rye grass (L&m femdentwn) and seeds of loquat fruit (Eriobonya 

japonicu) is thought to be 1 l p-hydroxy-GA7 (4).2 Moreover, further 1 Is-hydroxylated GAS have also been 

tentatively identified in the latter species. 3 We have accordingly undertaken the synthesis of gibberellins of this 

general type with a view to confirming the constitution of the natural metabolites, the details of which are 

disclosed in this Letter. 

1 R=H 3 R=H 5 
2 R=OH 4 R=OH 6 1,2-didehydro 

We envisaged that a feasible approach (Scheme 1) might be based on the hydroboration of a suitable 

9(11).16-diene,4 involving the initial addition of the borane to the exe-face of the more accessible Ate-ene 

function. followed by intramolecular addition to the upper face of the Ag(t1) double bond; oxidation in the usual 

way could then be expected to afford an 11~,17-diol from which it appeared that the target compounds could be 

obtained.5 The initial hydroboration step was fmt tested on a number of simple gibbemllins and we were pleased 

to find that, infer &a, the 3-acetate methyl ester of G& (1) could be converted into the 17-hydroxy derivative 5 

in 81% yield, and that the GA7 analogue could also be transformed efficiently into 6 (70% yield+l8% recovered 

starthlg material). 
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Scheme 1 

We then proceeded to test the plan by undertaking the synthesis of the methyl ester of the known 

gibberellin, GA35 (2) (Scheme 2). The sequence began with enone 8, which had been prepared from the 

monomethyl ester of gibberellenic acid 7,6 an intermediate in the synthesis of GA73 methyl ester,7 (a potent 

antheridiogen isolated from prothallia of the fern Lygodiurn juponicum).* Hydroboration of the diene 9, which 

could be. readily prepared Tom 8 by Wittig methylenation, afforded the expected dioll0. This was protected as 
the 17-r-butyldimethylsilyl ether 11 so as to allow selective acetylation of the 11 phydroxyl, a necessary prelude 

to restoring the 16-methylene function. 9 This was achieved by DBU induced elimination of HI from iodide 12 

which was formed from 11 as indicated. Removal of the two acetate functions (K$!03-MeOH) from the 

resulting diene 13 gave the methyl ester of GA35 (2)lo which was shown to be identical with au authentic sample 

by direct comparison (tH-NMR spectrum and g.c.m.s.).l* 

Scheme 2 

HO@ =“e” 
1 1 

7 

9 

0 

I DBU. DMP 



425 

Having demonstratedthe practicality of making lla-hydroxy gibberellins in this way, we addressed the 

more difficult task of making 4. Although this compound could, in principle, be prepared from 2, we sought a 

more direct route and this was found in the sequence outlined in Scheme 3. Dibromide 14 is readily prepared 

from GA7 (3) in only 4 steps and has been utilised in a recent synthesis of the principal antheridiogen from 

Anemia phyllitidis.12 We envisaged that reduction of 14 under appropriate conditions followed by Wittig 

methylenation would lead to triene 15, which appeared to be a suitable candidate for the double hydroboration 

process. In the event, triene 15 was formed in high overall yield and is much more readily prepared than the 

simpler diene 9, although the hydroboration reaction to give 16 was less efficient. Apart from the need to effect a 

1,3-transposition of the allylic lactone function in the A-ring (17+18).13 the remainder of the synthesis leading 

to diacetate 19 was then essentially a duplicate of the earlier preparation of 13. Methanolysis finally afforded the 

methyl ester of 4 which was shown to be the same as the methyl ester derived from the Lolium metabolite by 

g.c.m.s. of the 3.11~bistrimethylsilyl ethers.14 

Scheme 3 

1. zn. THP (94%) 
2. Ph3F’=CH2 (91%) 

18 19 

This current study augments the earlier methodology which we have developed for the introduction of a 

hydroxy group at C( 12) in a range of gibberellins (by means of a hypoiodite mediated transa~ular oxidation of 

16a-bromo-17-carbinols).t~ The combined invesigations have allowed us to establish useful sets of reference 
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compounds and spectroscopic data which should facilitate structure determinations of further new gibberellins 

fnnctionalised in the C-ring. 
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108.5 (C-17) 131.5 (C-l) 135.0 (C-2) 155.5 (C-16) 172.4 (C-7) 178.6 (C-19). 

Mass spectrum (bisTMS ether methyl ester): 504 (M+, 7%) 414 (2) 370 (3) 355 (11) 295 (13) 280 (60) 
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A. Chu and L.N. Mander. Tetrahedron L&t., 29.1988,2727. 

(Received in UK 27 November 1989) 


