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Two apparently simple longifolane-based mono oxygenated compounds -
the carbinol 1 and the oxide 2 - were lsolated by Japanese wnrker33 from the
heartwood of Juniperug gonferta as early as 1971. Insplte of the extensive
and exeiting chemistry of longifolene uncovered during the recent past there
has been, todate, no recorded synthesis of either of these two compounds from
longifolene 1tself or otherwise, We now describe a unigue synthetlc venture
in which a common longifolene derivative has been exploited to play a crucial
dual role in one and the same reactlon: to achleve slte-specific oxygen
functionalization at the desired inert carbon atoms and thus furnish two key
gynthons now amenable for the generation of the target compounds L and 2 res-
pectively in an overall sequence of seven steps from longifolene 3,

In an integrated approach to the synthesls of the two Junlperus sesqul-
terpencids 1 and 2, the objective was simply perceived as the generation of
the two ketolongifolenes 3 and 4 as precursors for the final rednction to )
and 2 respectively; in the case of 4, however, the resulting 3X-hydroxy epimer
is essentially the latent form of the oxide since this carbinol 5 collapses
into the ether 2 on exposure to acid as a result of faclle transannular
eycllization (ef.5).

The principle of functicnalization of nonactivated centres was invoked
in the generation of the desired ketolongifolenes and the viable oxides & and
7 assumed importance as points of departure in the design of 3 and 4 respect-
ively. A nicely tailored substrate for the construction of the tetrahydro-
furan § was seen in the framework molecular model of longifolol 8, a readily
accessible4 longifolene derivative. More important, however, was the visua-
lization that the oxy radical generated in the rigid system 8 was theoretieally
eapable of a strategic double role:s it could activate not only the C-5 atom
by the usual 1,5-hydrogen transfer {ef, 6) but also functionalize the most
erucial C-3 site (ef. 7) without any significant distortlon of melecular
geometry in either case, In the latter instance, the novel internal 1,7-
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hydrogen transfer stems from the unique spatial disposition of 8 in which
the large ring is blocked in a stable conformation such that C-3 and C-7
are in very elose proximity. This particular frozen conformation, so

well -entrenched in longifolene chemistry {on the basis of chemical5 and
X-ray6 evidence), does not spatially permit oxide formatlon at C-4, the only
other slte left for consideration. Thus longifolol assumed overwhelming
importance as a potential common substrate for the two key synthons & and 7
both derivable from one and the same reaction.

Our theoretical expectations were amply reallzed in practice. When
longifolol was subjected to the hypolodite [Pb(OAc)4-12] reaction7 in cyelo~-
hexane an excellent yleld (80%) of the two targeted oxides 6°?° (b.p. 90%/
0.9 mm) and 7 (m.p. 2g8-39°) (s.e[.aaraxble’.LO by chromatography on silica gel)
was obtained. Validlty of the assigned structures § and 7 for the two ethers
is borne out by the chemical transformation (vide infra) of the two compounds
into 1 and 2 respectively wherein the large ring 1s oxygen functionallized at
C=5 In the former and at C~3 in the latter, in conformity with the activation

gltes predicted for the two oxldes.

In the next phase, an efficlent four step transformation sequence was
applied to both § and 7: Oxide - lactone (Cr0;-AcOH) + diol (LiAlH,) - keto-
alcohol (NB3-aq. BuOH®-pyridine) - keto olefin (KHSO, for §; acetate pyro-
lysis for 7). At thils stage, in effect, synthesis of the 5-keto- and 3-keto-
longifolenes 3 and 4 respectively had been achieved from longifolene itself
in six steps. Finally, reduction of 3 with sodium-n-propanocl completed the
synthesisll of the 58-alecohel 1. In the case of 4, however, hydride
(e.z2. L1A1H4) gave the desired 3«-epimer S in only ga. 30% yield which
under the acidic workup conditions was isolated as the expected ether 2
after chromatographic separation from the 3p-carbinol which remained unaffected
by acid.
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