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SYNTHESIS OF THE (2E,4Z,6E)-, (2E.4E,6E)- and (2E,4E,6Z)-TETRAENOL
R K ALLAT
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SUMMARY: Hydrozirconation and hydrostannation, together with Pd® catalysed coupling, are used to
make (2E,4Z,6E)-, (2E,4E,6E)- and (2E,4E,62)-tetraenol stems as synthetic intermediates for
synthesis of the AK-ll, AF-lic, AF -lla host-selective plant toxins.

Host-selective toxins produced by fungi can show highly selective toxicity towards cultivar types of
the host plant and cause large scale economic damage particularly towards newly introduced cultivars.1 The
structures of the host-selective AK-toxin 11 (1),2 produced by Allernaria kikuchiana Tanaka, the cause of
black-spot disease in susceptible cuftivars of the Japanese pear,3 as well as AF-toxins lia (2) and llc (3)4
from the specific strawberry pathotype of Alternaria alternata (Fries) KeislerS have been elucidated. Our
synthetic approach to these structures led to a requirement for the triene structures (4)-(6), and we have
approached the problem by hydrometallation techniques.

The acetylenic alcohol (7, R=H)6 was made in 72% yield by treating methacraldehyde with acetylene
magnesium bromide in THF at 0°C and then terfiarybutyldimethyisilylated? (89%). The protected alcohol
was treated with bis(cyclopentadienyl)zirconium (zirconocene) chloride hydride in dry benzene under
argon8 to give {8a) which, in a model reaction, was coupled with the trans-vinyl bromo-ester (9) in the
presence of a Pdo catalyst® made from bis-triphenylphosphine palladium (i) chloride and di-
isobutylaluminium hydride in THF to give the protected triene (10a) (56%). However, the latter proved
unexpectedly resistant to deprotection by tertiarybutylammonium fluoride in THF10 and yields were poor,
so (7,R=H} was protected by treatment with dihydropyran (77%}) and also by ethyl vinyl ether (80%).
Some deprotection was cbserved during hydrozirconylation of both (7a) and (7b) and yields of (10b) and
(10c) after Pdo coupling were modest (42 and 41% respectively}. They were however, readily deprotected
{>90% yield) under acid conditions.

For extension of the coupling to give tetraenes (4) and (6), the (2E,4Z)- and (2E,d4E)-esters {13)
and (14) were made by Wittig reaction!! between (11) and (12), the isomers being separated by reversed-
phase h.p.l.c. Coupling (Pd°) of {14) with (8) gave {15) in yields of 25%,14% and 10% for the three
protecting groups (a) - (c). Again, although the desired (2E,4Z,6E)-geometry was obtained, coupling of
{13) with (8) gave yields of only 25%, 12% and 10% for the three protecting groups (a) - (c). In view of
these poor yields, and the unsatisfactory TBDMS deprotection by F-, attention was turned to hydrostannation
in which a free hydroxyl is tolerated.
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Hydrostannation of (7, R=H), using 1.3 equiv. of tributyllin hydride in the presence of
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azobisisobutyronitrile12 for 2h at 800C gave (17} (53%), a stable product which could be stored at 200C

for a long period, along with a difficuitly separable ~ 1:1 mixture (30%) of (18) and (19). Fortunately

the (Z)-isomer (18) could be obtained in 80% yield by an alternative route,’3 treatment of (7, R=H) with

0.5 mol of lithium aluminium hydride in THF followed by treatment with tributyltin triflate at -780C and

work up with ammonia and aqueous methanol. The results of coupling the (E)- stannene (17) with the
(2E,4E)- vinyl bromide (14) and its (2E,42)- isomer (13} are shown in Table 1, along with the

TABLE 1.

Vinyl Vinyl Catalysta
tin halide
(17) (9) A
(17) (14) A

B
(17) (13) A

B
(18) (14) A

B

a A = (PhaP)2PdCl2/ DMF; B = (MeCN)2PdCl2/ DMF.

b No reaction after 24h.

Product

(10,
(15,
(15,
{16,
(186,

(20,

R=H)
R=H)
R=H)
R=H)
R=H)

R=H)

Yield

81%
72%
65%
70%
50%
0%b

60%

coupling of the (Z)- stannene with (14). Reactions14 were smooth and highly stereoselective and provide
the basis for the synthesis of the AK and AF toxins described in the next communication. Coupling constants

for the protons attached to the unsaturated carbons, along with 13C.n.m.r. data, confirm the stereochemical

assignments for the tetraene esters (4) - (6).
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