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Summary: The acid catalysed cyclization of B-hydroxy selenide (4), which was
prepared from nerolidol (%) via the epoxide (Q), was carried out to give bi-

cyclic ether (Q) directly which was further transformed into caparrapi oxide

%).

Studies concerning the polyolefinic cyclization have been accumulated in
the literatures and such reactions have been proven to be one of the most
effective way to construct polycyclic carbon frameworks.1 Recently attention
has been focused on the incorporation of bromine atoms into cyclic systems via
bromonium ion initiated polyolefinic cyclization2 because of increasing occur-
rence of bromine-containing natural products from marine organisms.3 It could
be easily speculated by the coupling of our first findings4 that the acidic
treatment of olefinic R-hydroxy selenides afforded cyclic selenides resulting
from the participation of olefins with seleniranium ions formed in situ and
the known procedure6 for the conversion of carbon-selenium bonds into carbon-
halogen linkages would lead to a net brominative cyclization. 1In case of the

cyclization reactions 7,8

of nerolidol (%) by using various types of reagents,
bicyclic systems, shown in scheme 1 could not be formed7 or could be formed only
in low yield.8 Therefore we investigated the cyclization of B-hydroxy selenide
(%) to examine whether such bicyclic selenide (Q) could be formed directly or

not. Here we wish to report the direct formation of Q by acidic treatment of

4.
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) (2)

Scheme 1

The epoxide (%), prepared by treatment of nerolidol (%) with m-chloroperbenz-
oic acid in dichloromethane and saturated sodium hydrogencarbonate aqueous
solution, was treated with phenylselenium a.nion9 generated in situ by reduction

of diphenyldiselenide with sodium borohydride gave the f-hydroxy selenide (é)

CHC1 1
max

Me), 1.57 (3H, s, Me), 3.0 (1H, dd, J = 3 and 11 Hz, PhSeCH-), 4.83 - 6.70 (4H,

in 62 % yield [v 3 3600 cm ; § (CC14) 1.20 (6H, s, 2 x Me), 1.30 (3H, s,

m, olefinic protons), and 7.07 - 7.67 (5H, m, aromatic protons); m/e 394, 396
(M+)]. The f~hydroxy selenide (4) thus obtained was then subjected to acid
catalysed cyclization as follow. A solution of 4 in dichloromethane containing
trifluoroacetic acid was stirred for Q min at 0°C to afford the bicyclic sele-
nide (Q) in 21 % yield [m/e 376, 378 (M+)] as a diastereoisomeric mixture at
C-8 position. The stereochemistry at the selenium-bearing carbon was easily
deduced by the appearance of axial proton as a broad doublet of doublets (J =

4 and 12 Hz) at 3.0 ppm in its nmr spectrum. To confirm the structure includ-
ing the stereochemistry at all the chiral centers, » was treated under nitrogen
with tri-n-butyltin hydride to remove the phenylseleno group by reduction10 to
yield a ca. 1 : 1 mixture of bicyclic ethers (Q and 7) in 77.3 % yield. Although
the separation of Q and 7 was somewhat difficult, this was overcome by taking
advantage of faster bromination of caparrapi oxide (Q) with equatrial vinyl
group than its C-8 epimer (Z) with axial vinyl group by monitoring its nmr
spectrum followed by separating the dibromide (8) thus obtained from 7 by pass-
ing through silica gel column with n-hexane-benzene as eluent. The dibromide
(Q) was then subjected to reductive elimination of bromine by zinc powder in
ether and acetic acid to regenerate caparrapi oxide (Q). The compounds § and

{ thus obtained were identical with authentic samples in their nmr specrta.11
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Scheme 2

Thus we could confirm the stereochemical course in the cyclization of g-
hydroxy selenide (%) giving the bicyclic ether (Q). Conversion of phenylseleno

group into other functional groups is now under investigation.
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