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We have previously reported1 that ent-Eaura-2,16-dien-19-o1(1) is converted to the _ 

gibbane (6) by Gibberella fujikuroi. Examination of the less polar methyl esters of the 

acidic metabolites derived from 1 or its hemisuccinate ester (2) has given a series of 

gibbanes, four of which are described here. 

Of these the dimethyl ester (71, M' 35B.2143(C22H3004) had m.s. peaks at m/e 358, 326, 

298 (base peak), 266, 239, 238 and i.r. mar (CS21 at 3050, 875cm -l(eCH2), 3010cm-1(CH=CH), 

1725cm-1(+0). The n.m.r. spectrum (cDc~~, T) showed singlets at 9.27, 8.72,6.33,6.27(2 tert. 

Me and 2C02Me resp), an AB quartet, characteristic of gibberellins' (7.78, 6.65; J=12.5Hz), 

due to the C-5 and C-6 protons and two proton signals at 5.12 and 4.35 (C=CH2 and CH=CH resp). 

Also isolated, was the related epoxy-dimethyl ester (131, M+ 374.2099 (C22H3005); 

-' 1.r. mar (CS2) at 3060, 875 cm (C'CH2) and 173Ocm-' (GO). The n.m.r. spectrum (CDC13)showed 

singlets at 9.25, 8.64, 6.28 and 6.26 (2 tert Me and 2C02Me resp); an AB quartet at 7.78 

and 6.68 (J-12.5Hz, C-5 and C-6 protons); a broad singlet at 5.13 (C=CH2) and a complex 

multiplet centred at 6.54 (C-2 and C-3 protons). 

Support for its structure came from the conversion of 13 into the known gibbane 

trio1 (10) by lithium aluminium hydride reduction. The trio1 (lo), m.p. 185-186'C (lit3 

182-184'(Z), thus obtained had i.r. spectrum identical with that of a sample derived from 

GA14 dimethyl ester3 (11). The n.m.r. spectrum (d-5 pyridine) was consistent with the 

given structure showing singlets at 8.92 and 8.21 (2 tert Me), a doublet at 6.02 (J=BHz, 

C-7)3H-CH OH); 
3 

an AB quartet at 5.78 and 6.15 (J=llHz, C-19 -+CH OH) 
,z 

and two broad 

singlets at 5.00 and 5.17 (C=CH2). 

Metabolites 7 and 13 were interrelated by treating the dimethyl ester (7) with 

excess m-chlorperbensoic acid, yielding the diepoxide (14). Selective reduction of the 

exocyclic epoxide was achieved by treating 14 with excess KSeCN4, affording the epoxy- 

dimethyl ester (13). 
2723 
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The other two mstabolites isolated were the aldehyde dimethyl ester (9) and the related 

trim&by1 ester (81. The aldehyde-dimsthyl ester (91 , M+ 372.1947 (C22H28051 had i.r. max 

(cS2) 3050, 880 cm-l (cXH2), 3010 cm-l(CH=CH1, 
-1 

2705 cm (aldehyde function) and 1730 cm-' 

(ester (to). The presence of the aldehyde was further suggested by the loss of 28 mass-units 

from 14' and from M-60 in the mass spectrum. The n.m.r. spectrum (CDCl,) confirmed the 

presence of a tertiary aldehyde by showing a one proton singlet at 0.42. Other resonances 

occurred at 8.68, 6.35 and 6.23 (tert Us and2C02Me resp), at 8.10 (C=CH21 and at 4.33 

(multiplet, CH=CH). An AB quartet at 7.55 and 6.18 (J=13Ha) is typical of the C-5 and C-6 

protons of C-20 gibberellins , where the C-6 proton is deshielded by carbonyl functionalities 

at C-19 and C-205'6. The above data suggest two structural possibilities (9 and 16) for 

the aldehyde diester, the preferred assignment (9) being based on a comparison of the C-4 

methyl chemical shift with the kaurene derivatives 3 and 4 (see table). 

The trimethyl ester (8) m.p. and mixed m.p. 129.5-131°C (lit5 133-134.5OC) was found to 

be identical (m-s., n.m.r., i.r., g.l.c., and t.1.c. in two solvent systems) with the 

trimethyl ester obtained from GAl3, by tosylation of GA13 trimethyl ester (12) and 

elimination of toluene sulphonic acid in refluxing collidine5. 

The aldehyde-dimethyl ester (9) was related to the trimethyl ester (8) by lithium 

aluminium hydride reduction of eachto the same trio1 (151, m.p. 146-147.5OC. 1.r. (mull) 

-1 
showed 3350 and 1025 cm 

-1 
(OH), 3060, 1650 and 875 cm 

-1 
(clCH2) and 3050 cm (CH-CH). The 

n.m.r. spectrum (d-5 pyridine) showed a singlet at 8.51 (tert We); a singlet at 5.72 

(C-20 -+i20H) a doublet at 5.92 (J=BHa, C-7&I-CH20H)r an AB quartet at 5.65 and 6.07 
r 

(T-llHz, C- 19 +CH20H)~ two broad singlets at 5.00 and 5.17 (CXBi21 and a multiplet centred 
F 

at 4.22 (CH-CH). 

The above mstabolites were recognized as such since they showed the required specific 

activity when derived from 17-3H2-labelled 1 or 2. 
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Table 

C-4 Me (T) 

Aldehyde (3) 
7 

9.01 

Methyl ester (4). 8.72 

Dimathyl ester (7) 8.72 

Aldehyde-dimethyl ester (9) 8.68 

Trimethyl ester (8) 8.66 

*Prepared from ant-Kaura-2,16-dian-19-oic acid (5) 
7 
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1 R= CH2OH 4 R= CO2Me 
2 = ai2ocOmi2)2CO2~ 5 = CO2H 6 
3 = CHO 

$i? HoJg$? 
7 RICH3 
a = CO2Ms 
9 = lx0 

10 R1 = C!R2OH, R2- W 
11 R1 - W2Me, R2- Ma 
12 R1 = R2 = CO2Me 

13 
14 16,17 l poxido 

15 RI = R2 = QI2OR 
16 RI = CORMS , R2= MO 
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