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Abdrw!-In pebmlide biosynthesised from MVA-[2,2-‘Hz), 1, II and 2 tritium atoms respectively are retained at 
C-l, C-15 and C-7. 

We have reported the isolation and structural elucidation 
of pebrolide (1) and the closely related metabolites 2 and 
3.’ These were the first simple drimane sesquiterpenes to 
be isolated from fungal sources. Determination of the 
pattern of incorporation of tritium from [2,2- 

H2]mevalonatc into 1, using a simple dcgradative 
scheme suggested by the distribution of functionality, is 
now described.’ 

Samples of [“C, ‘Hlpebrolide were obtained by feeding 
an aqueous solution of MVA-[2-‘*C, 2,2-‘H,] (3H: “C = 
38: I) to 4 or 3 day-old surface cultures of P. breoicom- 
pactum and isolating the pebrolide after a further 2 and I 
days’ growth respectively. Under these feeding con- 
ditions, incorporations into I were somewhat low. 

namely, w.r.t. “C, 0.014 and 0.002% respectively. In- 
corporation into 2 also isolated in the second experiment 
was even lower (0.0004%). However, these conditions 
were chosen to avoid persistent difficulties in isolation 
associated with separation from a cyclic depsipeptide 
(‘brevigellin’3) produced from the 7th day onwards and 
from a highly radioactive contaminant thought to be 
ergosterol, produced from the 5th day onwards. 

Stepwise removal of tritium from positions 1, I5 and 7 
was carried out using the degradative squence indicated 
in Scheme I. The ‘H: “C ratio of I obtained in each 
experiment was consistent with incorporation of 44 tri- 
tium atoms as indicated in Table I. In the first experi- 
ment, oxidation of I to 4’ was accompanied by loss of 17% 
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Scheme I. Degradation of pctxotide_(“C, ‘HI. 
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Table I. 

Compound 3 
HI I4 c ratio 3H: l’c ratio No. of 3H 

(dpm) (atmlc) atomB 

NVA EXDt (i) 38.0 

1 27.2 

i 22.5 

7 11.7 

Expt (ii& MVA 

1 

36.0 6:3 6 

25.8 4.3013 4; 

11.6 1.93:3 2 

10.8 1.80:) x2 

0.21 0.035:3 0 

24.2 4.03:3 -4; 

11.9 1.99:3 2 

6:) 

4.29:3 

3.55:) 

1.85:3 

6 

4; 

3l I 

2 

. 
After hydrolysis and re-eeterification. 

t 
Isolated from broth. * Fran isolated 2. 

of the ‘H activity indicating the presence of one tritium 
atom at C-I. Hydrolysis of 4 to the hydroxymethyl ketone 
5, followed by oxidation of this to the keto-acid 6 (coun- 
ted in this case as its methyl ester 7) was accompanied 
by further loss of ‘H indicating the presence of lf tritium 
atoms at C-15 (cf Table 1). In this sequence, repeated 
crystallization was required to produce radiochemically 
pure 4 and the final yield of 6 was therefore low. 

In the second experiment, a more convenient route to 
6 was used, namely acid hydrolysis of 1 to give 2,’ 
followed by oxidation to 6. The ‘H loss again cor- 
responded to that of 2f tritium atoms (cf Table 1). The 
sequence was completed by basic hydrolysis of the ben- 
zoate group (accompanied by epimerization at C-8’) fol- 
lowed by oxidation to the diketone 10 which was counted 

as its methyl ester 11. A small amount of ‘H was lost in 
this sequence (6-r 11) corresponding to loss of ‘H 
located at C-2, C-6 and C-8 and/or partial exchange of 
‘H located at C-7. Treatment of II with aqueous base and 
re-esterification resulted in almost complete loss of ‘H. 
Unless ‘H were considered to be located in unprecedented 
fashion at C-5, 2 tritium atoms must be located at C-7. 
Lksacetyl pebrolide isolated in the second experiment was 
of low radioactivity and results can be considered only 
approximate. However ‘H: 14C ratios for 2 itself and the 
derived 6 are in fair agreement with the above values. 

These results are consistent with the biogenetic 
scheme indicated in Scheme 2. Formation of a bicyclo- 
farnesyl cation I2 by stereospecitic cyclixation of far- 
nesyl pyrophosphate would be expected to result in 

Scheme 2. Biogenesis of pebrolide. 




