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A Simple Synthesis of 2,3-Homotropone

Masaji Opa, Takami SA10, and Yoshio KiTAHARA

Department of Chemistry, Faculty of Science, Tohoku University,
Sendai 980, Japan

2,3-Homotropone (1) was first prepared by Holmes and
Pettit starting from cyclooctatetraeneiron tricarbonyl in a
4 stage synthesis' (less than 11% over-all yield according
to Paquette and Cox?). Formation of 1 (21 % yield) was
also reported as one of five products from: the reaction
of tropone with diazomethane?.

We have found that 6-bromo-1-oxocycloocta-2,4-diene (2)
readily undergoes y-elimination of hydrogen bromide on
treatment with base to give 1 in high yield; this result provides
a simple method for the preparation of 1 from cycloocta-
dienes and 1,3,5-cyclooctatriene.

Bromination of 1,3,5-cyclooctatriene gives |,6-dibromocy-
cloocta-2.4-diene* which, on heating to reflux as crude pro-
duct with triethylamine (1.1 equiv.) in dimethyl sulfoxide/
dichloromethane (3:2), gives 2 in 45°% yield and 1 in 7%;
yield.
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Treatment of 2 with base under various conditions, ¢.g.
tricthylamine in dimethyl sulfoxide at 80°, I,5-diazabicy-
clo[3.4.0]non-5-cne in refluxing benzene, sodium hydride in
refluxing tetrahydrofuran, or potassium hydroxide in meth-
anol at room temperature, yielded 1 in yields of more than
90 %. In dimethyl sulfoxide the oxidation product, 1,6-dioxo-
cycloocta-2,4-diene, was not detected.

Thus the isolation of 2 is not necessary for the preparation
of I heating of the crude dibromide with excess triethylamine
in dimethyl sulfoxide gave 1 in 59% yield. Cycloocta-1.3-
and -1,5-dicne can also be used as starting materials. The
1.5-diene has been reported to give 1,6-dibromocycloocta-
24-diene as major product upon treatment with N-bromo-
succinimide®. The mixtures of dibromides thus obtained
from the dienes gave 1 in moderate yields: 27% from the
1,3-diene and 32% from the 1,5-diene. In the former case,
the major ketonic by-product was 1-oxocycloocta-2.4-dienc
{presumably arising from 1-bromocycloocta-2,4-diene) and
in the latter case, 1-oxocycloocta-2,4,6-triene.

6-Bromo-1-oxocycloocta-2,4-diene (2):

Toasolution of 1,3,5-cyclooctatrienc (2.12 g, 20 mmol) in dichloro-
methane {5 ml) was added a solution of bromine (3.20 g. 20 mmol)
in dichloromethane (5ml) with stirring at —50" over a period
of 5min. Dried dimethyl sulfoxide (15ml, distilled from calcium
hydride) and triethylamine (2.21g, 22 mmol) werc added to the
solution and the mixture heated to reflux for 1h. The mixture
was then cooled, diluted with water (40ml), and extracted with
dichloromethane (30 ml). The extract was dried with sodium sul-
fate, the solvent removed (rotary evaporator), and the residual
yellow oil subjected to chromatography on silica gel (100 g). Elu-
tion with dichloromethanc/ethyl acetate (9:1) gave 2 and 1 as a
pale yellow oil together with an as yet unidentified ketonic com-
pound (0.12 g); yield of 2: 1.79 g (45%,); yield of 1: 0.17 g (7%,).
Product 1: The 1.R., U.V., and "H-N.M.R. (CDCl; and concen-
trated sulfuric acid) spectra are in accord with those described
in Lit.",

Product 2:

LR. (neat): v o= 1660, 1620, 1594, 1163, 1140, 850, 782, 730 cm ™ .
"H-N.M.R. (CCly, 60 MHz): 6=6.7--5.8 (m, 4H), 4.70 (m, 1H),
2.9—2.1 ppm (m, 4H).

Mass spectrum: mje=202 (M ", 7%), 200 (M ™, 7%), 160 (52 %),
158 (56 %), 121 (31 %), 79 (100 %).

2,3-Homotropone (1):

Method A: from 1,3,5-cyclooctatriene: A mixture of the crude
dibromide (5.32g), triethylamine (4.35g, 43mmol), and dried
dimethyl sulfoxide (20 ml) was heated at 80" for [ h. The mixture
was worked up as described above and the redish residue subjected
to chromatography on silica gel (50 g) using dichloromethane/cthyl
acetate (95:5) as cluent to give 1; yield: 1.41 g (59 %).

Method B:from cycloocta-1,5-diene: A mixture of cycloocta-1,5-
diene (32.4 g, 0.3 mol), N-bromosuccinimide (118 g, 0.66 mol), ben-
zoyl peroxide (1.0 g), and carbon tetrachloride (400 ml) was heated
under reflux for 2h. The mixture was then cooled in an ice
bath, the succinimide filtered off by suction, and the filtrate washed
with warm water, saturated aqucous sodium hydrogen carbonate,
water, and dried with sodium sulfate. The solvent was evaporated
off, the residue added to dried dimethyl sulfoxide (250ml) and
triethylamine (98 ml, 0.7 mol) and the mixturc heated at 80° with
stirring for 2h. The mixture was cooled, diluted with water, and
extracted with chloroform (3 x 100 ml). The solvent was evaporated
off and the darkish residue distilled in vacuum through a 30cm
column packed with glass tips:

fore-run: yield: 1.6 g: b.p. 35—42°/0.2 torr:
1-oxocycloocta-2,4,6-tricnc (identified by comparison with authen-
tic material); yield: 2.8 g (8%): b.p. 44—46"/0.2torr (Lit.°: b.p.
89-—90"/6 torr:

SYNTHESIS

15 yield: 1L.5g (32%); b.p. 56-~57°/0.2 torr (Lit.2: bp. 55 to
£6°/0.15 torr).

CyHO cale.  C79.97 He6T1

(120.14) found  79.69 6.63
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