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Abstract:

A sequence of three reactions leads to an efficient synthesis of compound 5, a model for a
newly discovered phytotoxic metabolite from a plant-pathogenic fungus Bipolaris cynodontis.

Phytotoxic and antifungal activities of sesquiterpene aldehydes from microbial sources are

well documented in the 11terature.1

Of particular interest to us is bipolaroxin 7 a phytotoxic metabolite produced by Bipolaris
cynodontis, a fungal pathogen of Bermuda grass.2 Bipolaroxin has shown a remarkable host
selectivity in the dose required to cause injury to this economically important ueed.2
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The B-ring of bipolaroxin has an interesting arrangement of functionalities. The analogous
hydroxy-enal functionality of the sweet potato phytoalexin, 7-hydroxycostal 8, has been
implicated in the antifungal activity of this sesquiterpene aldehyde.3 It therefore became
of interest to establish whether the B-ring of bipolaroxin was alone responsible for the

phytotoxic properties.

To test this possibility we have synthesised in three steps and 14% overall yield compound
5,
only weak (15-20%) inhibitory activity on two dicot weeds: velvetlieaf (Abutilon theophrasti

a monoeylic analogue of bipolaroxin. When sprayed as a 0.5% solution, compound 5 showed

Medic.) and pigweed (Amaranthus albus L.), but no activity against grasses. Hence, the

selective phytotoxicity of bipolaroxin is not exlusively dependent on the B-ring
functionalities. On the other hand, compound 5 exhibited excellent antifungal activity (100%
growth inhibition) against rice blast fungus (Piricularia oryzae) in culture suspension at

5 ppm.

The three steps involved in the synthesis of 5 were as follows:

5

(1) Mukaiyama-type aldol condensation-” between selenoketone 16 and silyl enol ether 27

derived from 4,4-dimethyl 2~cyclohexen~1-one by reaction with TMS triflate.

(ii) [2,3] sigmatropic shift of the selenoxide generated in situ from the Mukaiyama
product 38 by treatment with hydrogen peroxide.

(ii1) allylic oxidation of the rearranged product Hg with selenium dioxide.

The simple methodology presented above should be generally applicable to the synthesis
of bipolaroxin, 7-hydroxycostal and other sesquiterpene aldehydes.
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(1): CH2012, N2, ~78° ~ 25°, 24h, (ii) -78°, H20, work-up with Et20, MgSOu (1ii) Et20,
Ny, 25°, pTSA, 18h, H,0, (iv) work-up with Et,0, MgSOy, (v) silica gel chromatography, (vi)
CH2012, CSHSN' 30% H202, 0° - 25°, (vii) work-up with CHZCIZ' sat. NaZCO3, 1N HC1 and brine,
MgSOy, (viii) 1,4-dioxane, Se0,, reflux, 18h
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