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Abstract Construction of a benzomorphan ring system was
achieved by employing phenylselenenyl chloride mediated
arene-alkene cyclization and subsequent C-ring formation via an

amilynium ion intermediate, as key steps.

Benzomorpnans have been known +to be analgesic agenes having no addiction

r

liabilicy, and considerable effort has been deveoted towards their syntheses.4
In many of the syntheses of benzomorphan derivatives sc far reported, the Grewe
cyclization serves as the key reaction to consiruct the basic ring skeleton. Our
interest in this field of chemistry grew out of a desire to find a new and general
route for constructing morphinan and its related compounds.

We here report a novel synthesis of benzomorphan ring system, which involves
arene-alkene cyclization mediated by phenylselenenyl group to prepare its A/B ring
syscem and the silver catalyzed C-ring formation through an amilynium ion
intermediate which was successfully utilized for the synthesis of a D-ring of
morphinan derivatives in our previous work.5

Thus, the requisite starting material was prepared as follows. The acetophencone
(1) was condensed with methyl cyancacetate in the presence of benzylamine in
benzene to give the cynnamic acid derivative (2) in 56% yield. 1,4-Addition of
diallylcopper lithium to 2 in dry tetrahydrofuran afforded the ester (3), as an
inseparable mixture of diastereomers whose hydrolysis with 1N ethanolic potassium
hydroxide solution, followed by decarboxylation provided the cyanide (4} in 56%

yield from 2. Lithium aluminum hydride reduction of 4 gave the amine (5), which
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was further converted to the corresponding urethane derivative (6) by treatment
with methyl chloroformate and triethylamine in benzene. With +the requisite
starting material available, a study was made of the best condition for the
arene-alkene cyclization to construct its A/B  ring system, Although
phenylselenenyl <chloride mediated carbon-nitrogen bend forming reacticen of
urethane derivative with olefins was well—recoqnized,6 we decided to adopt this
procedure for the arene-alkene cyclization, because it would be expected that the
presence of electron donating group on aromatic ring would accerelate the desired
cyclization superior tc the known carbon-nitrogen bond formation., Treatment of 6

with phenylselenenyl chloride in methylene chloride brought about the desired
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cyclization to yielda the functicnalized tetralin derivative (7)7 in 62% yield, as
expected, together with the small amount of the C-N cyclized product. None of
indane derivative was detected in this reaction, interestingly. Oxidative

elimination of the phenylselenenyl group by treatment with sodium periodate in
methancl-tetrahydrofuran-water (7:20:3 v/v) at ambient temperature afforded the
ole .n {8) as the sole product in 71% vield. Reduction of B with lithium aluminum
hydride gave the amine (9), which was then treated with N-chlorosuccimide to yield
the N-chloro compound. Finally the C-ring formation was carried out through the
amilynium intermediate by treatment of the N-chloro derivative with silver oxide
in methanol to afford the desired benzomorphan derivative (10) in 36% yield.

Thus, the construction of benzomorphan ring system was achieved by employing
arene-alkene cyclization as the key reaction and this strategy would be applicable

to the synthesis of naturally occurring morphinan alkaloids.
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