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Abstract- The deoxygenated trichothecene derivative (Ll),
suitably functionalised for further selective transformation,
has been synthesised efficiently from a naturally occurring

trichothecene.

The trichothecenes comprise a group of complex fungal sesguiterpenoids, of which
some are phytotoxic and all show some degree of animal toxicity1. Their fungal
occurrence is so ubiquitous that they have been strongly implicated in natural
intoxications of humans and animals. For example, deoxynivalenol (vomitoxin](l)
is produced2 when cereal grains are infected with Fusarium species: consumption of
feedstuffs contaminated with this toxin can cause sub-lethal toxicoses in animals.
The tolerance level and biolcgical effects of such compounds are obviocusly of
prime importance. Most, however, are rather difficult to obtain in significant
amounts from culture broﬁhs. As a group, they present a considerable synthetic
challenge, becth in terms of need and of the regic- and stereocontrol required for

their successful constructicn.

There are two @eneral approaches to this challenge. The first, that of total

synthesisa, has resulted in syntheses of, inter alia, trichodermin4 (2),

trichodermol5 Q%), verrucarol6 (i), anguidine7 (3}, calonectrin8

9 10

(), 12,13-epoxy-

trichothec=9=-ene LZ), and trichodiene (8), the bicgenetic precursor of all the
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trichothecenes. More complex trichothecenes, such as the Yellow Rain toxins
11

deoxynivalenol and T-2 toxin, have yet to yield tc total synthesis.

(2) R ,R” = H, R” = OAc
H A ’
! H 1.2 3
-0 5 (3) R',R® = H, R” = OH
R (4) r',R? - oH, B® = E
! 1.3 2
R (5 R',R> = OAc, R° = oH
R3 (6) Rr',R? = oE, R® =
(7} R1,RZ,R3 = H

The second approach, one of synthetic manipulation of one of the more readily
available trichothecenes, is well exemplified by the conversion12 of anguidine
into verrucarol. Using a suitable Fusarium species13 and a shake culture

procedure, substantial amounts (250-300 mg/l) of anguidine (2) {4, 15~acetoxy-
scirpene-3-cl) can be chtained. In our hands, an incubation periocd ¢f 7 days
proved ideal for this compound: interestingly, and most usefully, longer periods
of incubation, 11 days being optimal, led to production of equal amounts of 4B-

acetoxyscirpene-3g,15-diel (9), a compound otherwise obtainable only with

difficulty14. This communication describes a method for the transformation of
{9) into the deoxygenated bromo-ether (’l}, a compound ideally functionalised for
further elaboration.

--OH Q)
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The ultimate objective of this research programme is to achieve synthetic
manipulation of the 12,13-epoxide moiety, which is demcnstrably essential14 for
the biological activity of the trichothecenes in general. The most obvious way
of doing this is to deoxygenate the epoxide to produce the corresponding 9,12-
diene, but further synthetic operations, such as oxidative cleavage, cannot he
achieved selectively at the 12-ene. It is therefore necessary to protect
temporarily the 9-ene, using established methodology16 to form a bromo-ether by
intramolecular participation of the C-15% hydroxyl group.

Accordingly, diol (2) (1.43 mmel) was treated with recrystallised N-bromo-
succinimide (1.571 mmel} in acetcnitrile (45 ml) at room temperature for 1 h.

Normal isclation procedures gave the bromo-ether17

(lg), which was acetylated
(Aczo/pyridine/ether) and purified by suction chromatography to give the
corresponding diacetate (82% overall). This diacetate (1.6 mmol}) was treated
with the Sharpless deoxygenation reagent18, prepared from WCl6 (3.3 mmol) and
n-BuLi (8.25 mmol) in refluxing tetrahydrofuran for 3.5 h. Normal isolation

procedures gave the 12—ene19

(ll) (78%): this method of deoxygenation, which
retains the masking of the 9-ene, is superior to that of Roush, where the reductive
conditions employed alsc regenerate this double bond, producing the

undifferentiated 9,12—diene20.

BYH H

--0H --0Ac
CAc OAc
(1o (1)
Under similar conditions, 3,4,15~triacetoxyscirpene and decxynivalencol 3,7,15-
triacetate were deoxygenated21 to the dienes (15)22 (97%) and (13)23 (40%)
respectively. Further transformaticns of the bromo-ether (13) and the dienes (13)

and (13) will be reported in due course.
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