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Chloroacrylonitrile is frequently used as ketene equivalents with high
regioselectivity in Diels-Alder synthesisl), and provides the chloro nitrile adducts
which lead to key intermediates for several natural product synthesesz).

Here we wish to describe the facile silver ion-promoted skeletal rear-
rangements of the chloro nitrile adducts (2a) and (2b), which are obtained by
Diels-Alder synthesis of 2-chloroacrylonitrile and 5-methoxy-4,7-dihydroindan
(1), resulting in formation of unique tricyclic derivatives (3) and (4), respec-
tively. This furnishes a potentially easy access to the compounds involving
bicyclo[3.2.1]octane skeleton such as (3) and (4) starting from the Diels -Alder
adducts used 2-chloroacrylonitrile as a dienophile.

Reaction of 5-methoxy-4,7-dihydroindan (1) and 2-chloroacrylonitrile in

benzene afforded the crystalline chloro nitrile adducts (2a) and (2b) in good

yield (the ratio ; 1:2)3)- N0
e
OMe
(1) (3)

(4) R=CN
(5) R=0OH
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The epimeric mixture (132 mg) of (2a) and (2b) was treated with silver
tetrafluoroborate (1.0 equiv.) in dimethylformamide at 115° for 5 hr. Thus the
chloro nitrile adducts disappeared completely to give two new rearranged pro-
ducts, which were separated on silica gel chromatography affording the tricyclo-

[6.2.1.0%»5Jundecane derivative (4)*)[66 mg, m.p. 98-99°, IR(CHC1;) 2250, 1670,

1

1635 cm -, NMR(CDCIS) 5.80(1H,s) ppm] as a major product and the tricyclo-

[5.3.1.0%>5]undecane derivative (3)*)(34 mg, m.p. 117-118°,IR(CHC1,) 2250,1720,

cm'l, NMR(CDClS) 5.47(1H,s) ppm] as a minor one.

In this reaction, the rearrangement was obviously dependent on the con-
figuration of the chlorine atom in the Diels-Alder adducts (2a) and (2b). The
products (3) and (4) were derived almost quantitatively from (2a) and (2b),
respectively, by the initial elimination of chlorine atom assisted by the silver
jon followed by the trans-anti-parallel shift of the corresponding carbon -carbon
bond. This was supported by the fact that (3) and (4) were formed in the same
proportion as that of the epimeric chloro nitrile adducts (2a) and (2Zb) used.

Alternatively, on transforming both epimeric chlorides (2a} and (2b)

into the ketone (2c) by a hydrolysis®), the ketol (5)*)[IR(CHC1,) 3450, 1660,

1

1630 cm °, NMR(CDC13) 5.90(1H,s) ppm] was yielded by an acid-catalyzed rear-

rangement ( HC1-AcOH, reflux).
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