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A Novel Synthesis of Nezukone via the Rearrangement of a Bicyclic Isomer: Evidence

for the Intermediacy of Heptafulvenes

Martin G. Banwell,* G. Lance Gravatt, and Cliff E. F. Rickard
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The bicyclic methylenecyclopropane (2) is converted into nezukone (1) in 61% yield; evidence is presented which

suggests heptafulvenes are involved in this conversion.

Tropones and heptafulvenes are of considerable synthetic and
theoretical interest'—3 and new routes to such systems
continue to be developed.l—3 The structural similarities
between these two types of compound have been exploited
synthetically to the extent that heptafulvenes have been
prepared by the olefination of tropones.! However, the
reverse process, i.e. the conversion of heptafulvenes into
tropones, has received no attention as a possible route to the
latter compounds. Herein, we report a novel and efficient
synthesis of the naturally occurring tropone nezukone (1)3 via
rearrangement of the unusual bicyclic isomer (2) and provide
evidence for the intermediacy of heptafulvenes of the type (3)
in this conversion.

The synthesis of the enone (2) began with the readily
available4 A3-norcarene (4) and was achieved as shown in
Scheme 1.1 In a reaction related to the conversion (6) — (9)
(m.p. 101—102.5 °C) of this synthesis, attempted epoxidation
of compound (6) afforded the hydroxyether (7) (m.p. 85—87
°C), the structure of which has been established by an X-ray
determinationt on the derived benzoate (8) (m.p. 93.5—94.5
°C).

The isomerisation of the methylenecyclopropane (2) to the
tropone (1) was effected in the following manner: a solution of
compound (2) (1 equiv.) in tetrahydrofuran (THF) was added
to a 0.5M solution of lithium N-isopropylcyclohexylamide
(LiIPCA)® (1 equiv.) in THF containing hexamethylphos-
phoric triamide (HMPT) (3 equiv.) and maintained at —78 °C.
The resulting solution was treated with BusLi (1 equiv.) then
chlorotrimethylsilane (3 equiv.) and allowed to warm to ca.
0 °C. The mixture thus obtained was quenched with tetra-n-
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t Satisfactory spectral, microanalytical, and/or accurate mass data
were obtained for all new compounds or suitable derivatives thereof.

t Crystal data: C17H4BrO;, M = 350.91, triclinic, space group P1, a
= 7.9015(8), b = 9.9425(16), ¢ = 10.9698(7) A, o = 93.384(8), B =
103.500(7), y = 110.996(12)°, U = 772.6 (3.1) A3, Z = 2, i(Mo-K,) =
28.2 cm~1. CAD-4 diffractometer, 2071 (out of 3165) reflections with
I > 30(l), full-matrix least squares, R = 0.039, R,, = 0.042. The
atomic co-ordinates for this determination are available on request
from the Director of the Cambridge Crystallographic Data Centre,
University Chemical Laboratory, Lensfield Road, Cambridge
CB2 1EW. Any request should be accompanied by the full literature
citation for this communication.

butylammonium fluoride trihydrate (2—3 equiv.) and the
deep-red colour observed to this point was slowly discharged.
Aqueous work-up followed by chromatography afforded
nezukone (1) (61%). The spectral data for this compound
were compared with spectra kindly provided by Professor
Noyori.3a

A plausible mechanism for the conversion (2) — (1)
involves initial formation of the enolate ion (12) of the enone
(2). The electrocyclic ring opening of ion (12) to heptafulvene
(3a) is expected to occur readily? and presumably it is this
latter species which is trapped by the added Me;SiCl to give
the silyl ether (3b). Hydrolysis of the enol ether moiety of
heptafulvene (3b) followed by double-bond migration would
give nezukone (1).

A number of observations support these mechanistic
proposals. In particular, if the solution obtained by reaction of
enone (2) with LiIPCA at —78 °C was warmed to ca. 0 °C, then
treated with aqueous ammonium chloride prior to work-up, a
very unstable deep-red oil was obtained which contained
neither enone (2) nor tropone (1). The spectral data obtained
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Scheme 1. Reagents and conditions: i, BurLi (1 equiv.), THF, ~100
°C, 1 h (ref. 5); 1i, Me,CO (1.2 equiv.), HMPT-THF (1: 10), —100°C,
3 h, then 2M H,SO, in THF (1.2 equiv.); iii, m-CICiH,CO;H (1.3
equiv.), NaHCO; (1.3 equiv.), CH,Cl,, 18 °C, 16 h; iv, PhCOCI (1.5
equiv.), 4-dimethylaminopyridine-pyridine (1:10), 20 °C, 16 h; v,
N-bromosuccinimide (1.05 equiv.), CCly, 20 °C, 4—5 h (ref. 6); vi,
1,5-diazabicyclo[4.3.0}non-5-ene (DBN) (5.5 equiv.), PhMe, reflux, 2
h; vii, ButLi (2.2 equiv.), THF-pentane (1:1), =100 to —35°C over 2
h, then H30+; viii, pyridinium dichromate (3.4 equiv.), CH,Cl,, 20
°C, 6 h (ref. 7).
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for this material are consistent with the presence of the
heptafulvene (3¢c),§ the enol tautomer of nezukone.

Related attempts to isolate the heptafulvene (3b) were not
successful. Subjection of compound (3c) to the conditions
employed in the original isomerization reaction afforded
nezukone in 20% overall yield from the enone (2). The low
yield of compound (1) obtained by the two-step sequence (2)
— (3¢) — (1) can be attributed to the extensive polymerization
of heptafulvene (3¢) during isolation and characterization.
Heptafulvenes which lack electron-withdrawing substituents
at C-8 are known! to polymerize rapidly.

We thank Mr. T. Blumenthal (University of Adelaide), Mr.

§ Compound (3c) could not be obtained in pure form owing to its
rapid polymerization, and the following data represent only those
signals in the respective spectra which are attributed to the heptaful-
vene: & (*H; 60 MHz; CCl,) 2.00 (s, 3H), 2.07 (s, 3H), and 5.00—7.13
(complex m, SH) (the signal due to the hydroxy proton was not
discernable); m/z (70 eV) 147 (M — H)+, 146, 145,121 (M — C,H,)*+,
118, 117, and 91 (C;H,)*; hpax. (THF) 219 (log € ~3.9), 295 (~3.8),
395 (sh, ~3.2), 481 (sh, ~2.8), and 560 (sh, ~2.5) nm.
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R. K. Panckhurst (University of Canterbury), and Professor
D. Hodges (Massey University) for high-resolution mass
spectral measurements.

Received, 13th November 1984; Com. 1605

References

1 D. M. G. Lloyd ‘Non-benzenoid Conjugated Carbocyclic Com-
pounds,’ Elsevier, Amsterdam, 1984, p. 89; F. Pietra, Chem. Rev.,
1973, 73, 293; T. Nozoe, Pure Appl. Chem., 1971, 28, 239.

2 M. G. Banwell, J. Chem. Soc., Chem. Commun., 1982, 847; M.
Barbier, D. H. R. Barton, M. Devys, and R. S. Topgi, ibid., 1984,
743.

3 (a) H. Takaya, Y. Hayakawa, S. Makiro, and R. Noyori, J. Am.
Chem. Soc., 1978, 100, 1778; (b) T. Saito, A. Itoh, K. Oshima, and
H. Nozaki, Tetrahedron Lett., 1979, 3519,

4 M. G. Banwell and B. Halton, Aust. J. Chem., 1979, 32, 2689.

5 For leading references on the generation and synthetic utility of
lithium halogenocarbenoids see H. Siegel, Top. Curr. Chem., 1982,
106, 55.

6 E. Demole and P. Enggist, Helv. Chim. Acta, 1971, 54, 456.

7 E. J. Corey and G. Schmidt, Tetrahedron Lett., 1979, 399.

8 E. J. Corey and R. L. Danheiser, Tetrahedron Lett., 1973, 447.






