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The tetracyelic sesquiterpencs cvelosativerne I, ity epimer cyelocopacampaene LT and

longicyclene ILI have b2en the subject of ‘mportant syathetie worx of several growps (1)
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It is noteworthy thatrhege three eomnounds have a comron structere] faature, namely
3
“he trieycle [2,2,1,OL76) Feotane part, wilch is also poesent in d-saunlalene and its
cer_vatives (2).
Previous werk on allvlic halogenalion ol encl acelales oo aldelydes, doue L[ our
latoratory (33, nas Zed to ar elegant consrructicn of this trieyel’c arrverure which, ‘v fant,

arises fram an electropnilic additicn ro & multinle hond with pavticipation of a tomoallylic
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Thus, our work has been directed towards the preparation, by this aynthetic roote,

cileg &

cf a syothon ¢f Lype VEL[a or VIELD that should gpevmit, on prirciple, the edificzation of the
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We row wizsh wo report the results of our synthelic approsch to cyclesabivene T, zod
possibly to its epimer Il (12). The condeasation cf cycloventadiene 1| with citrzeonic anhy-

éride 2 led neavly gquarterively re he axpceted diole-Alder adduct 3, whoso reduction wilh
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a) LiAlHa, ether (yield 857) ; b) TsCl, pyridine (81%Z) ; c¢) t-BuOKX , DMSO (85%) ;

d) PhSK, DMF (987) 3 &) MCPEA, CH,CL, (30%) ; ) m-Buli, THF, -78°C 3 8) (CHj), CHCH,CHO
(93%) ; h) Collins reagent (85%Z) : 1) =zinc dust, AcOH/EtOH, 2/3, (68%7) ; j) NBS, DMSO,
H,0 {877) ; k) t-BuOK, t~BuCH (88%).
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LiAlH4 afforded diol & in 85% yield, Reaction of the subsequently derived ditosylate 3, ob-
tained in 81% yield, with potassium t—butoxide in DMSO at room temperature gave the dienic
tosylate & (837 vyield).

It should be pointed out that this neopentyl-type tosylate b is almost inert to-
wards nucleophiles, even without steric hindrance and weakly solvated by polar aprotic scl=
vents with large dielectric constants {(e.g. CNe/DMSO). In fact, only nucleophiles with a sul-
fur atom as attacking group are soft enough to induce substitution.

Thus, reaction of €& with potassium thiophenate in DMF at 110°C led quantitatively
to thioether 7, which was afterwards oxidized to sulfoxide § with m-chloroperbenzoic acid
(MCPBA) in 90Z vield (4). Treatment of sulfoxide 8 with n-butyllithium in THF at -78°¢, fol-
lowed by addition of isovaleraldehyde, afforded the B-hydroxy sulfoxide 9 im93% yield. The
latter was oxidized to f-keto sulfoxide 10 either with COLLINS reagent (5) or with pyridi-
nium chlorochromate (6) {(85% yield for both methods). Reductive cleavage of 10 to ketone 11
was achieved by reaction with zinc dust, in 68% yield (7)., Use of aluminium amalgam {8) proved
to be much less satisfactory.

The edification of the tricyclic skeleton was then obtained successfully by treat-
ment of ketonme 1! with NBRS in aqueous DMSD, which afforded the bromoketone 12 in 87% yield.

At this point, we expected that the tetracyclic target skeleton could be built up
by cyclisation of compound 12. However, treatment of 12 with potassium t-butoxide in t-butyl
alcohol afforded, in 887 vield, a 7:3 mixture of epimeric tetracyclic keto—alcohols (9) to
which structures 14A and !4B could be assigned on the basis of spectral data (250 MHz PMR,

IR, MS) (10} and following chemical evidence
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a) MCPBA, CH2C12 :  b) KOH, CHBOH ; ¢) Collins reagent.

The Baeyer-Villiger oxidation of epimer 14A followed by saponification of the re-
sulting ester 15 and Ccllins oxidation of the obtained diol 16 yielded the keto-aldehyde 17
(1R : v “Clanizso, 1695 cn ! ;MR (60 MH2) ¢ 8TCM3 139 (3w, s,-0my),2.99 (18, t, J-2.5Hz
>CH-00-), .37 (1B, s,-CHO).

An examination of amolecular model, in fact, accounts for the cyclisation of 12
to & cyclobutane : geometric factors seem to favour the formation of a transition state lea-—
ding to such a cycle rather than to a cyclohexane. Recently, G. STORK et al {(11) noticed an
analogeus case during the study of cyelisation of epoxynitriles.

3-?, 02_6) octane skeleton is a new one,

To our knowledge, the tetracyclic (2,2,1,1
and keto aldehyde 17 is the first example of a tetracyclic monoterpenoid.
The introduction of a suitable side-chain on synthon 8 followed by cyclisation to

the six-membered fourth ring of the cyclosativene skeleton is under investigation,
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