Tetrahedron Letters,Vol.24,No.35,pp 3693-3696,1983 0040-4039/83 $3.00 + .00
Printed in Great Britain ©1983 Pergamon Press Ltd.

SYNTHESIS OF TRICHOVERROL B

*
William R. Roush ! and Alfred P. Spada
Department of Chemistry, Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

Summary: A highly diastereoselective synthesis of trichoverrol B (1) is described.
Critical to the success of this work is the development of a method for esterification of
(Z,E)-dienoic acid derivatives without olefin isomerization.

The trichoverroids, roridins, and verrucarins are important classes of trichothecenes

produced by various Myrothecium species.2 Whereas considerable effort has been expended
on the synthesis of the verrucarins,3 relatively few studies on the synthesis of the
roridins or trichoverrins have appeared.3b’4 Work in this area must address the problem
of esterification of the requisite diene acid fragments to the trichothecene nucleus
without olefin isomerization, a problem which has plagued all previous efforts in this
area.3 Accordingly, we report herein a synthesis of trichoverrol B (1) from verrucarol

(3)5 and a protected form of diene acid 3 (e.g., 8) which illustrates one solution to this
problem.
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Diene acid derivative 8 was synthesized as outlined in Scheme 1.6 Subjection of
racemic a11y1ic alcohol 4 to the Sharpless kinetic resolution-enantioselective epoxidation
procedure (0.4 equiv. Ti(0-i- Pr) 0.45 equ1v. TBHP, 0.45 equiv. (-)-DIPT, CHZCIZ, -20°C,
24h) afforded the known4 epox1de (+)-5 ([u]D + 8.6°, c=2, CH2C12, 92% e.e.} in 40%
yield. Protection of 5 as a t-butyldimethylsilyl ether (TBDMS-C1, imidazole, DMF)
followed by ox1dat1ve cleavage of the vinyl group {cat. Ruc13, NaIO (4.5 equiv.),

CH3CN CC14—H O) afforded an epoxyacid 6a which when treated with cata1yt1c p-TsOK in
CH,C1, smoothly cyclized to lactone 6°2°° ([a13® - 5.0°, c=2.4, CHyC1,) in 86% overall
yield. Treatment of 6 with trimethylsilyl chloride in pyridine containing TMSZNH

proceeded smoothly to give the C.6-0TMS derivativeﬁa’b in high yie]d.8 This intermediate
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Scheme 1
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was then oxidized to unsaturated lactone 76a b ([a ]20 - 85.9°, ¢c=1.62, CH C]z) via the
intermediate a- pyr1dy1su1fox1de ((i) LDA, THF, -78° C (ii) dipyridyl disulfide, -78°C;
(iii) MCPBA, CHZCIZ, 3 (iv) to1uene reflux, 30 min; 70% yield from 6), Finally,
exposure of 7 to 1.1 equiv. of KO *Bu in THF at 0°C (30 min) unmasked the (Z,E)-diene
carboxylate salt which was treated in situ with 1.1 equiv. of pivaloyl chloride {0°C, 30
min) to afford mixed anhydride 8 ([aigﬁ_l 16.3°, c=0.44, CH 2) in 94% yield.

The selection of conditions for coupling of 8 to the tr1chothecene nucleus was based
on preliminary studies involving diene acid 11 ([a] - 22.,3°, c=1,28, CHZCIZ; mp 76-78°C;
1it. mp3 77-79°C; see Scheme 11). 10 Attempts to couple 11 to C.15-monoprotected
trichothecene 2}] or other hindered alcohols in the presence of a variety of dehydrating
agents (BOP-C1, Et3N, mentho];.|2 N-methyl-2-chloropyridinium iodide, CsF, 2513 Dce,
4-pyrrotidinopyridine, isopropanol; TFAA, 9; mesitylenesulfonyl chloride, pyridine, 9) led
to no ester formation. Noteworthy, however, was the isolation of symmetrical anhydride

(1})6a in 70-80% yield from the Mukaiyama salt and BOP-C1 experiments. This result showed
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Scheme 11

~ (o) HO,C 1) (CHy)4CCOCL, Et N, THF o
‘ ﬂ | 2) Nall, DME, 23° ﬂ o

~ RO - (o]
(o] OH 0.0
o%(/\ 50-55% = ‘
2
1
oteoms RO R'O
2
oR"
9 10, R = TBOMS, R* O
] Lo, R T
Rl - M’;M 12a, R} = R% = TBDMS
o - R = TROMS 12b, R = TMS, R® = TBDMS
g', &' = ms, =
R = TBDMS

n~Bu,NF, THF, 23°
470 ’ N
S0 9
|

that 11 could be activated without olefin isomerization. Treatment of a CH2C12 solution
of 9 and 13 with 4-DMAP]4 effected esterification, but a 2:1 mixture of the (Z,E)- and
(E,E)-isomers of 12a was obtained (25% yield). More extensive olefin isomerization

occurred with other mixed anhydrides (e.g., 14) using acylation catalysts to promote the
esterification reaction.

\_

We suspected that the olefin isomerization was caused by reversible Michael addition
of the acylation catalyst (DMAP) to the active acylating agent and reasoned, therefore,
that this problem could be avoided if such nucleophilic species were omit'ced.]5 Indeed,
sequential treatment of 9 with NaH in DME (23°C, 30 min) followed by 1.5 equiv. of mixed
anhydride 14 (prgpared from 11, Et3N and pivaloyl chloride in THF)} for 1 h at 23°C
afforded ester 123~ in 50% yield. None of the (E,E)-isomer was detected (Scheme II).
Acylation of 9 with m1xed anhydride 8 (1.5-2 equiv.) under analogous conditions afforded
isomerically pure 12b in 52-55% yield. Deprotection of 12a or 12b by using n- Bu4NF (5
equiv.) in THF (23°C, 10 min) smoothly afforded trichoverrol 8 ([:if - 8.7°, ¢=0.25,
CHC13) in 90% yield. The synthetic trichothecene so obtained was 1dentica1 in all

respects with an authentic sample provided by Professor B.B. Jarvis.16
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48,7758 (verrucarin J).
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