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SYNTHESIS OF FUSICOCCA-2,8,10-TRIENE, A BIOGENETIC MISSING LINK, STARTING
FROM STEREOSPECIFIC CONDENSATION OF TWO IRIDOID SYNTHONS

Hitoshi TAKESHITA,* Nobuo KATO, Kohji NAKANISHI,
Hirotaka TAGOSHI, and Toshihide HATSUI
Research Institute of Industrial Science, 86, Kyushu University,

Kasuga-koen, Kasuga, Fukuoka 816

From two units of iridoid Clo—synthons which could be prepared from
one of the photoadducts of isoprene and methyl 2,4-dioxopentanoate, the
hydrocarbon which can be designated as fusicocca-2,8,10-triene, a missing
link in the biogenesis, was stereospecifally synthesized.

Previously, we have obtained two photoadducts ( i and 2 ) from iosprene and

1)

methyl 2,4-dioxopentanoate.

2)

dehydroiridodial and chrysomelidial via 3-isopropenyl-2-methoxycarbonyl-l-methyl-
4)

The synthetic utility of % has been verified by con-
3)

version to geijerone and y-elemene. We have also applied £ for a synthesis of

Based on this access of the C
5)
microorganisms, or from » and a homologous Cl5-unit, ophiobolins
tols,s)
prepared by suitable means. We wish herein to report the stereoselective synthesis

cyclopentene ( 3 ). -units, we have thought that,

10
and cotylenins,6) diterpenoid metabolites of

7)

from two units of kY fusicoccins
and ceroplas-
related sesterterpenoids isolated from several fungi and insects, could be

of a fusicocca-2,8,10-triene.
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: R]=H, R2=Me
: R]=Me, R,=H Ceroplastol II Fusicoccin H

The starting material, %' was prepared from %, via the glycol ( é ),9) by
TiClZ—induced reductive cyclization and Zn-reduction as described previously.4)
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\ HO HO COOMe COOMe AN
However, to avoid diastereomeric complication which should be faced in the later
steps, the optically active 4,
orthoformates ( Q@', QQ", gk', and gk" )
tion and Cro3 oxidation of R- or S-% gave the aldehyde ( Q ). Its dihydro deriva-

which we obtained through resolution as menthyl

10) was employed. Consecutive LAH reduc-
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tive ( Z ) was prepared without difficulty. Conversion of g to the hydroxy acetal

( g ) was carried out as reported previously.4)

drolyzed and reduced to an allyl alcohol ( %2 ), which upon treatment with oxalyl

chloride and DMSO in CH2C1211) yielded the primary allyl chloride ( %% ).

12)

The benzyl ether of Q ( 2 ) was hy-

#B4 By means of CrClz-induced coupling,
densates ( %%%, 64%, and %%R, 18% ) which gave the same dehydro derivative ( %% )
by Collins oxidation; thus, %%% and %%R are epimers of the carbinyl carbon. Simi-
larly, the reductive condensation of R-Z and S-%% gave also two epimeric conden-
sates ( %é%, 76%, and %ég, 4% ) which could be oxidized to the same dehydro deriva-
tive ( %g ) by the oxidation. LAH reduction of %é regenerated %ga, 71%, and l4b,
24%, while the same treatment of %% yielded %%%, 38%, and %%Q, 57%.

Birch reduction of %%% and %%R gave dihydroxyl derivatives ( %Qg and 16b, re-
spectively ), and by the same reaction, %%Q and %&Q gave l7a and %ZR. All the 16
and %Z formed bis-ether derivatives ( &%Q’ %QQ, %%E’ and kgg ) upon treatment with
I, and NaHCO3 in aqueous ether. Therefore, the oxygenated C3-side chain of every

2
condensate ( 12a, kgg, %ég, and %QR ) is eis to the tertiary methyl group.

i (x,Ph ii

sz and S-%% gave two isomeric l:l-con-

> H —_— H
H (Ph H
0 R :
$-7 Cl\ 4 12a:R=0-H, B-OH il
12b:R=0-0H, g-H
13 :R=0

i, CrC1,/DNF;
i1, Li/EtNH,;
111, I,/NaHCO;.

Cope rearrangement of di (trimethylsiloxyl) derivative ( %QQ ) , prepared from
i7a, at 190 °C for 12 h gave the trimethylsilyl vinyl ether ( Rla ). 1Its meso-~
tetraphenylporphin ( TPP )-sensitized photooxygenation13) yielded the o,B-unsatu-~
rated aldehyde ( R2 ). The Pd(OAc)2 oxidationl4) of %%e also produced 22 only with
less satisfactory yield. By the same reaction sequence, %ZQ was converted to %%
via %gb and %&R; separation of %Z% and %ZQ is therefore unnecessary. A mild hydro-
lysis of residual trimethylsilyl ether of %% afforded the hydroxy aldehyde ( 23 ),
which was easily converted to the dialdehyde ( %é ).

By treatment with TiCl2 at 0 °C in THF, %é was reduced to colorless-oily 1,2-
glycol ( 25 ) I 6(CDC13)=0.94(3H, d, J=7 Hz), 0.97(3H, 4, J=7 Hz), 1.14(3H, 4, J=7
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Hz), 1.24(3H, s), 1.67(3H, br. s), 3.54(1H, br. t, J=5 Hz), and 4.87(1lH, br. s)],
71%, from which the dioxolane ( 26 ), a colorless oil [ G(CDCl3)=0.94(3H, a, J=7
Hz), 1.00(3H, 4, J=7 Hz), 1.11(3H, 4, J=7 Hz), 1.24(3H, s), 1.28(3H, s), 1.37(3H,
s), 1.60(3H, br s), 2.52(1H, sept, J=7 Hz), 2.59(1H, br m), 4.20(1H, 44, J=9, 1
Hz), and 5.17(1H, br 4, J=9 Hz)], was obtained by treatment with 2,2-dimethoxy-
propane and pyridinium p-toluenesulfonate ( PPTS ). NaIO4—oxidation of 25 cleaved
back to 24.

Since %é was conformationally mobile, the stereochemistry of the tricyclic
products was deduced from the NMR spectrum of 2¢ by the aids of coupling parameters
and nuclear Overhauser effect as depicted.

26

a, TMSC1/Py; b, A3 ¢, hv-Oz-TPP; d, 0.2 N HC1; e, (COC])Z-DMSO, NEt3; f, TiC]4-Zn/THF(Py);
g, NaIO4; h, MeZC(OMe)Z/PPTS; i, (C3H3N2)ZCS/T01uene; Js (MeNCHZ)zP-Ph/Benzene; k, PPh3.

The glycol, 23, had closely resembled arrangements of oxygen and unsaturated
functions to fusicoccins; one notable difference to the natural series was its cis-
glycol function, and the inversion of the C-9 allylic hydroxyl was difficult in-
deed. Thus, as a target, we have chosen the triene, fusicocca-2,8,10-triene
( %Z ), which can be viewed as a member of the missing link in their biogenesis.
The Ticlz-reduction of 25 was not satisfctory to yield very trace amount of &1 Up
to date, the most satisfactory results ( 30% yield ) of %2 to %Z’ a colorless oil
[ G(CDC13)=0.92(5H, d, J=7 Hz), 0.95(3H, s), 0.96(3H, 4, J=7 Hz), 1.58(3H, br s),
2.51(1H, sept, J=7 Hz), 2.60(1H, br m), 5.40(1H, br. 44, J=11, 7 Hz), and 5.79(1H,
br 4, J=11 Hz)], were obtained by reduction of the thiocarbonate derivative of 25
( 28 ), prepared by treatment with di(imidazolyl)thione at 110 °C in toluene, with
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1,3-dimethyl-2-phenyl-1,3,2-diazaphosphoridine at 80 °C in benzene.lG)
Since there are several stereochemically different 5/8/5-membered-fused tri-

17 dimerization of two iridoid syn-

cyclic higher terpenoids, the present method,
thons, should be versatile; <.e., i) availability of such an appropriate synthon by
known stereoselective hydroboration of 3 to dehydroiridodial and its further con-
version to chrysomelidia1,4) and ii) intentional transfer of absolute stereochem-
istry from one to the other cyclopentene via Cope rearrangement.

Further approach to the natural products will be reported in due course.
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