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The diterpenoid pentacyclic hydrocarbon, ent-trachylobane, has been shown to be converted by 
Gibberella fuj ikuroi t o  trachylobagibberellin A40 using spectroscopic and X-ray methods. 

A number of pentacyclic diterpenoids are k n ~ w n l - ~  which 
possess the ent-trachylobane carbon skeleton (1). ent- 
Trachylobane (1) bears a considerable structural resemblance 
to the tetracyclic diterpenoid, ent-kaur-16-ene (2) which is the 
parent biosynthetic hydrocarbon of the gibberellin plant 
hormones.* Despite a lack of substrate specificity in the later 
stages of gibberellin biosynthesis in Gibberella fujikuroi, the 
enzyme systems responsible for the immediate oxidation of 
ent-kaurene show some features of structure specificity. Thus 
ent-kaur-15-ene (isokaurene) accumulates5 in the gibberellin 
deficient d-5 mutant of maize and is not readily further 
metabolized whilst 16,17-epoxy-ent-kaurane displaces ent- 
kaur-1 6-ene and inhibits its oxidative modification by 
Gibberella fujikuroi.6 The formation of ent-kaur-16-ene has 
been suggested to be a limiting step in gibberellin plant 
hormone biosynthesis. Despite the occurrence of several 
structurally similar series of polycyclic diterpenoids related to 
ent-kaur-l6-ene, nevertheless all (more than 60) the naturally 
occurring gibberellin plant hormones isolated so far belong to 
the ent-kaurene series. Consequently it was of interest to 
examine the metabolism of the diterpenoid hydrocarbons of 
the same enantiomeric series such as ent-tracliylobane by 
G .  fujikuroi. The conversion of ent-trachylobanic acid (3) into 
pentacyclic analogues of the gibberellins by a mutant (Bl- 
41a) of G .  fujikuroi which is blocked for gibberellin biosyn- 
thesis between ent-kaurenal (4) and ent-kaurenoic acid (5) has 
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been reported7 and reveals the lack of structure specificity in 
the formation of the gibberellins once the 19-carboxylic acid is 
formed. 
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Figure 1. Molecular structure of trachylobagibberellin A,, methyl 
ester (6). 

The transformation of ent-trachylobane (1) by the ‘wild- 
type’ Gibberella fujikuroi (ACC 917) was examined in shake 
culture in the presence of AMO-1618 which inhibitss kaurene 
synthetase and hence the formation of endogenous kaurenoid 
metabolites. The yield of trachylobane transformation prod- 
ucts was low. The acidic metabolites were separated as their 
methyl esters. The lH n.m.r. spectrum of the major compon- 
ent, C,,H,,O, (Found : 346.1752 ; calc. 346.1724), m.p. 227- 
229 OC, showed a CH(0H) signal as a triplet, 6 4.26 (J  4 Hz). 
The 5-H and 6-H signals were co-incident (6 2.49) whilst the 
cyclopropane signals (H-12 and €3-13, 8 0.6 and 0.9) showed 
little perturbation9 which might be assigned to adjacent 
hydroxylation thus suggesting that the hydroxyl group was 
located on the cc-face of ring A. The complete structure (Figure 
1) was determined by X-ray analysis of the methyl ester (6). 
The metabolite was thus trachylobagibberellin A,,.’’ 

Since this metabolite, which represents a relatively unusual 
hydroxylation pattern, was not reported7 in the study of ent- 
trachylobanic acid, the metabolism of ent-trachyloban-19-01(7) 
by the ‘wild-type’ strain of G. fcjikuroi was also examined. The 
acidic metabolites were again separated by chromatography of 
their methyl esters. This afforded a mixture of the esters of 
trachylobagibberellins A9, A13, A,, Ado, and possibly 

These were identified partly by their lH  n.m.r. spectra and by 
comparison of their mass spectra with published datalo for the 
natural gibberellins. 

Thus the fungal gibberellin pathway is able to handle, albeit 
in low yield, abnormal but naturally-occurring diterpenoid 
hydrocarbons. However, it is interesting to note that the 
dominant 2ct-hydroxylation differs from the more common 
3/3-hydroxylation found in the natural gibberellins of G. 
fujikuroi. 

Crystal data: C20H2605, M = 346.4, orthorhombic, space 
group P2,2121, a = 8.298(2), b = 10.612(5), c = 20.152(9) A, 
U = 1774.5 A3, 2 = 4, Dc = 1.30 g ~ m - ~ ,  F(000) = 744, 
Mo-K, radiation, = 0.71069 A, p = 1.0 cm-l. The data 
were measured on an Enraf-Nonius CAD-4 diffractometer 
whilst the structure solution and refinement were carried out 
on a PDP 11/34 computer using the Enraf-Nonius structure 
determination package. The structure was solved from 1006 
reflections and refined to R = 0.063 and R’ = 0.069.j- 
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