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Gibberellins have a characteristic plant growth promoting activity which, with few 

exceptions, is only otherwise observed with various gibbane derivatives and with diterpenes 

which have been indicated to be intermediates of normal gibberellin biosynthetic pathways.1'2 

One exception is (-)-kaura-2,16-dien-19-01 (Lj3. We have examined the metabolism of this 

compound by Gibberella fujikuroi , a fungal source of gibberellins , and have observed the 

formation of a gibbane metabolite (2) which may be responsible for the bioactivity shown by 

the dienol (L) in dwarf corn assays3. 

The metabolite was isolated as the gummy dimethyl ester (31, (m/e 404, M+l. Although 

the rI0lecular ion abundance was too low for a satisfactory high resolution measurement, the 

precise mass of the M- C&O ion (372.1561 is consistent with the molecular formula C22H26O7. 

The i.r. spectrum of zhas absorption?. due to hydroxy (3620-l) ester (1725cm-') and 

y-la&one (178Ocm-') functionalities. 

Upon oxidation of the metabolite diester with Jones reagent the crystalline ketone 

(4) C22R2607 (m/e 402.166) m-p. 142-4;[~&-76~ was obtained. As required by the structural 

assignment it lacks hydroxyl absorption in the infrared spectruw however, the ketone 

absorption occurs with that of the ester near 1725cm-'. 
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TABLE I : NMR Spectra (T) 

Compound (Solvent) C02Me l-Me H-3 

3* 
- 

(CDCl3) 6.35, 6.30 8.74 5.35 

(CgDgN) 6.39, 6.30 8.45 ** 

4 6.25, 6.30 8.50 5.308 - 
(CDCl3) I 5.95 6.99 

6.07 7.45 

* H-2 Obscured, # J = 12~2, @ J = JHz , ** obscured 

I 

2 R=H 
4 - 

3 R=Me - 

CO-H 

H02C 

5 6 R = Me - - 

8 R = Et - 

C02Me 
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Table I presents a summary of the n.m.r. spectra of J and 4 which each give signals 

characteristic of a tertiary methyl, an exocyclic methylene functionality and two methyl 

ester groupings. Not unexpectedly, H-3 gives an unresolved signal (W =4Hs) 
f 

in the spectra 

of J but with 4 it appears as a clean doublet. The multiplicity of the signal in the latter 

case reflects not only the loss of coupling with H-2 because of the new oxidation state but 

also, apparently, the absence of coupling toH-48 due to an approximately 90° dihedral angle 

in the preferred conformation of the A-ring of 4. 

For both compounds the lo- and lOa- protons give rise to an AB pattern which is 

characteristic of gibberellins4. The lOa-proton of 3 in CDC19 solution resonates at a low 

field position which is similar to that of other 28- hydroxylated gibberellins5*6. Furthermore 

with a CgDsN solution this signal and that of the tertiary methyl group undergo downfield 

shifts the magnitudes of which are typical of ZB-hydroxylated compounds5t6. 

Chemical evidence for the structure of the metabolite diester came from a chemical 

correlation with gibberellin Al3 (5). For this purpose the la&one functionality of the - 

ketone (4) was reductively opened by treatment with Cr(OAc)2 in THF giving an acidic - 

material. The product from further methylation (CH2N2) was found to be identical with an 

7 authentic sample of the keto-trimethyl ester (5) previously prepared from gibberellin A13 . 

This transformation together with the spectral data presented above indicates two 

structural possibilities (3 and z) for the metabolite diester. They have been differentiated - 

in the following way: 

The acidic fraction from the Cr(OAcl2 reduction was treated with ethyl iodide and 

Na2C03 in acetone to give an ethyl ester (El (m/e 432, t). By reduction of this material 

with N~BHI, followed by mild treatment with HOAc a product was obtained which was shown to be 

identical with tine product (2) from NaBH4 reduction of the ketotrimethyl ester (c)? This 

clearly demonstrates that the y-lactone functionality of the metabolite diester involves 

the C=O group attached at C-4a as in structure (A). 

Considerable difficulties were encountered in attempts to isolate the metabolite as 

the free acid (2) rather than the dimethyl ester (2). However a small amount of 2 was 

obtained in a homogeneous, although gummy, form; upon methylation it gave only the dimethyl 

ester (3,. A bioassay against dl-maize showed a significant response (leaf sheath extension 

as a percentage of controls: 0.1 ug, 140%; lug, 190%; lOug, 280%) which is comparable with 

that observed with gibberellins A5, A6, Al9 and A22. 1,9,9,10 
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