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ENANTIO- AND STEREQSELECTIVE 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

Summary: Syntheses of protected versions of the dihydroxyoctadienocic acid fragments

eorresponding to roridin A and trichoverrin 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
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may be R or S; that is, derivatives of all four isomers of dihydroxyoctadienoic acid (3) are
found 1in nature.za’3 Fraser-Reid has reported syntheses of the methyl esters of the 6(S),7(R)
and 6(R),7(R) isomers of 3 {from D-glucose and D-galactose, respectively) by sequences which,

unfortunately, failed to control the stereochemistry of the C.2-C.3 (Z)-olefinic 1inkage.4’5
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We report herein stereo- and enantioselective syntheses of diene acids 4 (6(R),7(R), roridin
series; see 1) and 5 (6(S),7(R), trichoverrin series; see 2} by sequences which are ideally
suited for the synthesis 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 6
(Scheme 1). Thus, alkylation of the dianion of butyn-3-0l1 (2.0 equiv. n-BulLi, 3 equiv. HMPT,
THF, 23°C) with 5-bromopentene afforded racemic 653 in 70% yield.” Oxidation of 6 with PCC
(CHZC]Z’ 3 h, 95% yield) followed by reduction of the intermediate ketoneaa’b with the L1A1H4-
Darvon alcohol comp]ex8 afforded (+)-6 in 77% yield after distil]ation.g The optical purity of
(+)-6 so obtained ranged from 64-72% e.e. from run to run (Mosher analysis).]0 The absolute
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configuration of this intermediate was shown to be R by degradation of the derived Z-allylic
alcohol _Fa,b to the R-(-)-enantiomer of benzoyl lactic acid methyl ester, §.]1

Epoxidation of 7 with Ti(0'Pr), and t-butylhydroperoxide (TBHP; CH,Cl,, -20°C)'2 afforded
threo epoxyalcohol _§a,b in 71% yield (Scheme I1). 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
5 (trichoverrin series) might also, in principle, be accomplished via 9 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 §,]3’]4 Accordingly,

trichoverrin ester 5 was synthesized via erythro epoxyalcohol ll,6a’b

which was prepared by
reduction of 6 to mﬁa,b (LiA1H4, THF, reflux, 78-82% yield) and epoxidation of the latter using
Ti(01Pr)4, TBHP (0.8 equiv.) and {-)-DIPT (1.2 equiv.} in CHZC12 at -20°C (71% yield; 88% e.e.

by Mosher ana]ysis).]z
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Epoxyalcohol 9 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, NaIO4, CH3CN-H20-CC14),15 intramolecular epoxide opening
(cat. camphorsulfonic acid (CSA), CH2C12) and protection of the free C.6 hydroxyl group
(TBDMS-C1, imidazole, DMF) afforded lactone 1g§a’b in 61% overail yield. This intermediate was

Scheme 111
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then oxidized to unsaturated lactone 1§§a using a standard selenenylation-selenoxide elimination
sequence (82% yie]d).16 Finally, the (Z,E)-diene unit was unmasked by treating 13 with Ko'Bu
in THF at O°C,]7 which afforded ﬂéa in 59% yield. An analogous sequence was used to convert
11 to ééa via intermediates lﬂ?a’b and l§.6a

Since verrucarol and synthetic equivalents of the carboxylic acid fragments attached to
C.15 of 1 and 2 are now readily avaﬂable,]8 the stage is set for completion of partial
syntheses of a variety of trichoverrins and roridins.]
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We, too, experienced considerable difficulty in initial approaches to derivatives of 3 by
routes in which the diene unit was constructed by an olefination sequence. For example:

1) {CgHg) 4P=CHCHO,
7 steps OHC ChyC, HO
D-xylose —— 5 CH; CHO ————> ¢cH CO,CH;

3
0COCMe, 2! (Cells)P=CHE0LCH; 0COCMe,
CHa(M
(ELE) : (Z,E) =6 : 4

(a) The spectroscopic properties (NMR, IR, mass spectrum) of all new compounds were fully
consistent with the assigned structures. (b) A satisfactory combustion analysis {+0.3%
for C and H) was obtained for this compound.
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