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Abstract The regiospecificity of hydroxylation of (+)- and (-)-bomyl acetate by cultures 

of Hehrinthosporiwn sativwn and Fusariwn culmorwn has been determined. 

Previous studies in our laboratory have shown that (-)-bomyl acetate (1) is conver- 

ted to a mixture of 2,5-, 2,3- and 2,6-bomanediol in 40-60% yield by cultures of H. satitlwn 

grown on Czapek-Dox medium'. The ratio of these diols was 2, 5:2:1 respectively and the 

major product (2,5-bomanediol) was shown to be a mixture (2.4:l - 3.6:1) of 5-ezo and 5- 

endo isomers (2a,b). 

We have recently investigated the microbial transformation of (+)-bomyl acetate (5) 

under identical conditions 
.I. 
and have found that the hydroxylation process in this case is 

more efficient and regiospecific. Thus addition of (+)-bomyl acetate to 3-day-old cultures 

of H. sativum followed by the usual workup after 7 days produced a mixture of 5-em- 

hydroxybomeol (6a) and 5-endo-hydroxybomeol (6b) in 53-64%. The only other significant 

product was a minor amount (I\, 2%) of 3-em-hydroxybomeol (7). The ratio of 5-ezo- to 5- 

endo-hydroxybomeol was estimated by g.1.c. and n.m.r. to be 2.5:1 - 7.1 and therefore the 

C(5) hydroxylation process had occurred with a variable degree of stereoselectivity. 

Inevitably these investigations led us to consider the possibility that the final 

step (?) in the biosynthesis of culmorin (11) by Fusariwn cuZmorwn could involve 5-endo- 

hydroxylation of longiborneol (10) ( or a suitable derivative) and the results of recent 

biosynthetic investigations2 are consistent with this proposal. As in the case of H. sativzd 

we assumed that F. cuhorwn contained a C(5)-hydroxylase system which would also be capable 

of functionalising monoterpenoid analogs of longibomeol (10). Support for this prediction 

was obtained by feeding (-)-bornyl acetate (1) to 7-day-old cultures of F. cdmorum grown 

on Raulin-Thorn medium. After 18 days, ether extraction of the broth provided starting 

material and a mixture in which the major product3 (s 12% overall yield) was 5-ezu-hydroxy- 

bornyl acetate (8). When (+)-bomyl acetate (5) was used as substrate the major product 

(% 12% yield) was also the 5-ezo-hydroxy derivative (9). Thus F. cuh~rum had functionalised 

each enantiomer in a similar fashion but with much less efficiency than H. sativum. 

The efficiency, regiospecificity, and stereoselectivity of the microbiological hydrox- 

ylation of bornyl acetate compares favourably with the microbial transformations of other 

terpenoids4 and provides a further example of the oxidative vulnerability of the C(5) 

position in this compound'. In addition the production of 5-hydroxybomyl acetate5 by 
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F. culnwrtrm cultures provides a means of producing bornane derivatives with a variety 

of functional groups at the C(2), C(3), C(5) and C(6) positions. 

The extension of these investigations to the sesquiterpenoid area is part of 

current research in our laboratory. 
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