
Tetrahedron Letters,Vo1.23,No.37,pp 3773-3776,1982 oO40-4039/82/373773-04$03.00/O 
Printed in Great Britain 01982 Pergamon Press Ltd. 

ENANTIO- AND STEREOSELECTIVE SYNTHESES OF THE DIHYDROXYOCTADIENOIC 

ACID FRAGMENTS OF THE RORIDINS AND TRICHOVERRINS 

William R. Roush*' and Alfred P. Spada 

Department of Chemistry, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139 

Swmnary: Syntheses of protected versions of the dihydroxyoctadienoic acid fragments 

corresponding to roridin A and triehoverrin B are described. 

A characteristic structural feature of the roridins and trichoverrins, a group of 

biosynthetically related fungal metabolites, is the dihydroxyoctadienoic acid fragment 

esterified to the C.4 hydroxyl group of the epoxytrichothecene nucleus. 2 The configuration of 

C.6' in the roridins (cf, roridin A, 1) is R, whereas the configuration of C.6' of the 

trichoverrins (cf, trichoverrin B, 2) is S. The configuration of C.7' in either series 

may be R or S; that is, derivatives of all four isomers of dihydroxyoctadienoic acid (A) are 

found in nature. 2ay3 Fraser-Reid has reported syntheses of the methyl esters of the 6(S),7(R) 

and 6(R),7(R) isomers of 2 (from D-glucose and D-galactose, respectively) by sequences which, 

unfortunately, failed to control the stereochemistry of the C.2-C.3 (Z)-olefinic linkage. 495 
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We report herein stereo- and enantioselective syntheses of diene acids 4 (6(R),7(R), roridin 

series; see 1) and 2 (6(S),7(R), trichoverrin series; see 2) by sequences which are ideally 

suited for the syn'thesis of the 6(R),7(S) and 6(S),7(S) isomers as well. 

Syntheses of dienes 4 and 5 originate from the readily available propargyl alcohol 5 

(Scheme I). Thus, alkylation of the dianion of butyn-3-01 (2.0 equiv. n-BuLi, 3 equiv. HMPT, 
6a,b THF, 23°C) with 5-bromopentene afforded racemic $ in 70% yield.7 Oxicl;t;on of 5 with PCC 

(CH2C12, 3 h, 95% yield) followed by reduction of the intermediate ketone ’ with the LiAlH4- 

Darvon alcohol complex8 afforded (+)-a in 77% yield after distillation. 9 The optical purity of 

(+)-6 so obtained ranged from 64-72% e.e. - from run to run (Mosher analysis)." The absolute 
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configuration of this intermediate was shown to be R by degradation of the derived Z-allylic 

alcohol z6a'b to the R-(-)-enantiomer of benzoyl lactic acid methyl ester, S. 
11 

Epoxidation of 7 with Ti(OiPr)4 and t-butylhydroperoxide (TBHP; CH2C12, -20°C)'* afforded 

threo epoxyalcohol z6a'b in 71% yield (Scheme II). This intermediate is a useful precursor 

of 6(R),7(R)-acid 4 (roridin series; Scheme III). - Although a synthesis of the 6(S),7(R)-acid 

2 (trichoverrin series) might also, in principle, be accomplished via 2 by performing an alpha 

opening of the oxirane function of this intermediate, such a route would probably not provide 

a convenient means for differentiation of the hydroxyl functionality of 2. 
13,14 Accordingly, 

trichoverrin ester 5 was synthesized via erythro epoxyalcohol ll_,6ayb 
-6a,b 

which was prepared by 

reduction of 6 to 10 THF, reflux, 78-82% yield) and epoxidation of the latter using 

Ti(OiPr) 

- - (LiA1H4, 

4, TBHP (0.8 equiv.) and (-)-DIPT (1.2 equiv.) in CH2C12 at -20°C (71% yield; 88% e.e. 

by Mosher analysis). 
12 
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Epoxyalcohol 2 was elaborated to diene 4 by the sequence outlined in Scheme III. First, 

protection of the hydroxyl group as a MEM ether followed by oxidative cleavage of the vinyl 

group to a carboxylic acid (cat. RuC13, NaI04, CH3CN-H20-CCl4), 
15 

intramolecular epoxide opening 

(cat. camphorsulfonic acid (CSA), CH2Cl2) and protection of the free C.6 hydroxyl group 

(TBDMS-Cl, imidazole, DMF) afforded lactone E6ayb in 61% overall yield. This intermediate was 

Scheme III 
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15 R,=H.R2=OTBDNS 5 R, = H. R2 = OTBDMS 

then oxidized to unsaturated lactone 13 
6a 

- using a standard selenenylation-selenoxide elimination 

sequence (82% yield).16 Finally, the (Z,E)-diene unit was unmasked by treating 13 with KOtBu - 

in THF at 0"C,17 which afforded 46a in 59% yield. 

11 to L6" via intermediates s6a'b and E.6a 

An analogous sequence was used to convert 

- 

Since verrucarol and synthetic equivalents of the carboxylic acid fragments attached to 

C.15 of 1 and 2 are now readily available, 18 the stage is set for completion of partial 

syntheses of a variety of trichoverrins and roridins. 
19 
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