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The reaction of B-nitrostyrenes with 1,2-cyclohexanedione using K,COs as a base results in the formation
of 3-aryl-5,6-dihydrobenzofuran-7(4H)-ones in good yields. A putative reaction mechanism involves an
initial Michael addition of the dione C-enolate to the B-nitro-styrene, followed by intramolecular cycliza-
tion of the resulting O-enolate anion, elimination of nitrite ion, and air oxidation. Product formation is
highly dependent on base stoichiometry.

© 2013 Elsevier Ltd. All rights reserved.

The use of cyclohexanediones in organic synthesis has been
firmly established.”? While the 1,3-cyclohexanedione system has
been widely studied, the chemistry of the 1,2-cyclohexanedione
system by comparison has only recently been investigated. The
first thorough study of the Michael reaction of 1,2-cyclohexanedi-
one, which focused on the development of optimal conditions for
conjugate addition chemistry with simple Michael acceptors, was
reported in 1985.3 During the course of this study, it was found
that intramolecular cyclizations could occur through carbonyl
trapping of the intermediate anion from the addition of the enolate
to the Michael acceptor to afford bicyclo[3,2,1]octan-8-one ring
systems (Scheme 1).

In a related study, Ding and co-workers have utilized the
Michael reaction properties of 1,2-cyclohexanedione to prepare
2-amino-8-0x0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitriles
(5).* More recently, Ding et al. have shown that bicy-
cle[3,2,1]octan-8-ones (7a and b) may be prepared with a high de-
gree of enantioselectivity by using catalytic quantities of chiral
bases and B-nitrostyrenes as the Michael acceptor system
(Scheme 2).°

Based on our long-standing interest in the Michael chemistry of
B-nitrostyrenes® and the chemistry of 1,2-cyclohexanedione,” we
initiated a study of the reaction between these substrates with a
variety of base systems. We found that the use of greater than stoi-
chiometric quantities of a relatively strong base (K,COs3) in the
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reaction afforded 3-aryl-5,6-dihydrobenzofuran-7(4H)-ones in
good yields (Scheme 3).2 While 2-aryl substituted 4,5-dihydro-
7(6H)-benzofuranone derivatives have been prepared through
the reaction of 1,2-cyclohexanedione with electron rich olefins un-
der free-radical conditions,® preparation of the corresponding 3-
aryl systems is unknown.

Reactions using a K,COs:substrate stoichiometry ratio of 10:1
provided the desired product cleanly by GC/mass spectrometry
(Table 1). Preliminary studies indicate that fewer than 10 equiv
of K,COs resulted in significantly lower yields of product with con-
comitant impurity formation. Studies regarding this observation
and the determination of the identity of the impurities are contin-
uing and will be described in due course. A possible reaction mech-
anism involves an initial Michael addition of the dione C-enolate to
the B-nitrostyrene, followed by intramolecular cyclization of the
resulting O-enolate anion, elimination of nitrite ion, and air oxida-
tion (Scheme 4). The primary difference in product outcome ob-
served between Ding’s work® and this work can be attributed to
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Scheme 3. Synthesis of 8. Compound R X Yield (%)
8a -H -H 61
8b -H 4-Cl 40
S . 8c -CH3 -H 63
the strength of the base system employed. Maintaining a high con- 8d —CHs 4-Br 67
centration of relatively strong base in the system insures the for- 8e -CHs 4-0CH3 84
mation of a high concentration of enolate relative to the catalytic 8f ~CH,CH, -H 60
method described by Den 8g ~CH,CH; 4-CN 73
y Deng. 8h —CH,CHj 3-0CH; 79

Scheme 4. Proposed mechanism for the formation of 8.
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