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A number of sesquiterpenoid mold metabolites have been isolated and characterized recently. 

One important class of these naturally occurring substances, the trichothecane group, possesses 

an eminent degree of phytotoxic activity against certain pathogenic fungi. 
1 

The least struc- 

turally complicated member of this important class of mold metabolites is (-)-trichodermin (IJ. 

This tricyclic sesquiterpenoid was isolated out of the culture fluid of a strain of trichoderma 

virida. The structure and absolute stereochemistry of this unique phytotoxic metabolite was 

determined from chemical, spectroscopic, and X-ray diffraction data. 2,x,4 We wish to report, 

herein, the synthesis of a (+)-trichodermin intermediate, (+)-lactone 2. 5,6 
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In our synthetic strategy we envisioned using the stereochemistry at position C-2 in 

enone-acid 8 to direct the stereochemistry of the allylic carbon-oxygen bond in trichodermin _ 
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by forming a cis-fused y-lactone 2. The lactone ring can then be expanded and developed to 

produce (+)-trichodermn Q). This cis-fused y-lactone might be constructed by a preferential, - 

nonstereoselective hydride reduction of the enone function followed by an acid catalyzed intra- 

molecular cyclization <if the newly generated allylic alcohol moiety with the carboxylic acid 

group in close proximity. Examination of Dreiding models suggests that if this lactonization 

proceeds via an allylic carbonium ion intermediate 8a the cyclization will be highly regiostereo- - 

selective and should produce the desired cis-fused y-lactone 2. - 

CH 
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The starting material chosen for the synthesis of lactone 2 is 2,5-dimethylcyclohexanone 

(3). Carefully controlled alkylation of ketone 2. using sodium hydride in 1,2-dimethoxyethane 

(DME) followed by ally1 bromide produces keto-olefin 5 in 74% yield. This material does not 

appear to be contaminated to any significant extent by a monoalkylated product at position 

C-6. 
8 

This was confirmed by spectroscopic data, glc analysis, and further chemical trans- 

formations.' Oxidative cleavage of olefin 5 with a catalytic amount of ruthenium tetroxide 

and five equivalents of sodium metaperiodate in aqueous-t-butanol (4.5:1) gave keto acid 2 in 

93% yield." The carbcxylic acid was then esterified quantitatively by treatment with ethyl 

iodide, anhydrous potassium carbonate in refluxing acetone. 
11 

Bromination of keto-ester 5 in 

glacial acetic acid followed by dehydrohalogenation of the crude bromoketone using anhydrous 

calcium carbonate in refluxing N,N-dimethylacetamide (DMA) produces enone-ester 7 in 88% 

yield.“ Saponificaticn of ester 1 with potassium hydroxide in aqueous-ethanol gives keto- 

acid 8 in 95% yield. 

The reductive cyclization of keto-acid 8 to lactone 2 was accomplished as follows. Sequen- 

tial treatment of enonr-acid 8 with two equivalents of diisobutylaluminum hydride I3 in benzene- 

dichloromethane followed by quenching with 20% sulfuric acid produces the crystalline y-lactone 

2 in 89% yield, mp 4%L9' [lit. mp 47-48"j6. 
-1 

All spectral data ir (CC14) 1775 cm (y-lactone), 

1670 cm 
-1 

(C=C); nmr (('C14) 6 1.14 (o, -CH3), 1.75 (bs,vinyl-CH3), 2.23 (s, -CH,COO), 4.27 

(m, CH-O), 5.47 (m,-C=CH-) are consistent with the cis-fused y-lactone structure, no m- - 

fused y-lactone was observed or isolated. The effectiveness and stereoselectivity of this 



No. 19 1355 

lactonization is confirmed by the reported alternative synthetic sequence. 
6 

We are currently investigating alternative methods of converting lactone 2 to (+)-tricho- 

dermin Q.) in a limited number of specific steps. 
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a) NaH, DME; b) BrCH2CH=CH2; c) Ru04, NaI04, H20, t-BuOH; d) EtI, K2C03, acetone; e) Br2, HOAc; 

f) CaC03, DMA; g) KOH, EtOH, H20. 
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