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THE SYNTHESIS OF 5H-CYCLOHEPT [a]AZULEN-5-ONE AND ITS NOVEL REACTION
WITH A SULFUR YLIDE: THE FORMATION OF A NEW HETEROCYCLIC SYSTEMl)

*
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5H-Cyclohept[a]azulen-5-one and its ll-methoxycarbonyl deriva-
tive were synthesized. The latter reacted in a novel manner with
a sulfur ylide to give a new heterocyclic compound having 5-oxa-
S5H-dicycloheptalcd,hi]indene skeleton.

As a new type of nonbenzenoid aromatic compound, cyclohept[alazulenes and
related compounds have been interest in their properties and reactivities based on
the tricyclic C2V symmetric carbon skeleton of 7,5,7-ring system.z) The present
authors have synthesized cyclohept[alazulenylium ion ) which is the most basic
compound of this new system, by employing 1,2—pentamethylenazulene.4) Among the
six possible isomers of cyclohept[a]azulenone (azulenotropone), only 3H-cyclohept-
[alazulen-3-one has been synthesized.s) In this communication, we would like to
describe the synthesis of 5H-cyclohept[alazulen-5-one (1) and its ll-methoxy-
carbonyl derivative (2) and a novel reaction of 2 with sulfur ylide resulting in
the formation of a new heterocyclic system having 5-oxa-5H-dicycloheptalcd,hil]-
indene skeleton.

The syntheses of 1 and 2 were carried out by the application of the Jones’
tropone synthesise) to a carbonyl compound (3)7) as follows. Thus, the bromin-
ation of 3 with 3 molar equivalents of phenyltrimethylammonium perbromide (PTAB)
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in anhydrous tetrahydrofuran at 0°C gave a dibromo compound (4) [red prisms, mp
121-123°c1®)?) in 95% yield. The dehydrobromination of 4 by treatment with 6
equivalents of lithium chloride in dimethylformamide at 110°C under a nitrogen
atmosphere gave 2 [dark brown needles, mp 140-141°C]lo) in 91% yield. The de-
methoxycarbonylation of 2 by heating it with 100% phosphoric acid at 95°C yielded
1l [green scales, mp 100—101.5°C]ll) in 97% yield. On the lH-NMR spectra of 1 and

2 in CDC13, the signal of H-6 was chracteristically observed at low field, 10.35
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and 10.66 ppm, respectively, by the anisotropy effect of the carbonyl group at
5-position.

The 5H-cyclohept[a]azulen-5-ones (1, 2) were protonated at the carbonyl oxygen
to form cyclohept[alazulenylium ions (la, 2a) in CF3C02H. Further, the parent
compound, 1, was protonated both at the carbonyl oxygen and ll-position in FSO3H

to form a dication (1lb). These structures were confirmed by UV and Ly-nMr spectra.
H H
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It is well known that tropone and benzo[d]troponel3) react with sulfur
ylides to give 2,3-homotropone derivatives. On the bases of these previous
findings, the reaction of 2 with ethyl dimethylsulfurnylidene acetate (EDSA)14)
was tried in expectation of the formation of 3,4-homo derivative (5). However,
the homo compound (5) was not formed but an unexpected novel product having a new

heterocyclic ring system was formed as a sole product in good yield as follows.

COzMe COzMe
n
10 (D) EDSA in THF EDSA
9 2
[ 3 at 0°C ‘
° R
5
NaHCO3
1 mcccs—
B ——
CF3COZH
7a: X=BF,”; 7b: X=CF,C0, 8
— 4 > —= 3772
The reaction of 2 with 1.4 equivalents of EDSA in anhydrous tetrahydrofuran at 0°C
afforded a crystalline product (6) [reddish violet needles, mp 141-142°C]15) in

98% yield. The IR spectrum of 6 reveals an additional intense band of an ester
carbonyl at 1753 cm_1 besides the band of the ester group at ll-position (1667
cm_l). The lH-NMR spectrum of 6 exhibits no signals which are able to assign to
the proton on a cyclopropane ring. The reaction of a deuterated 5H-cyclohept([al-
azulen-5-one (gg)ls) with EDSA under the same conditions gave 6d in 77.8% yield.
On the bases of these facts as well as the results on elemental analyses and other
spectral data, a new heterocyclic structure, 6-ethoxycarbonyl-ll-methoxycarbonyl-

6,6a-dihydro-5-oxa-dicycloheptalcd,hi]indene, was assigned to 6.
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The hydride abstraction of 6 with trityl tetrafluoroborate in dichloromethane
17) in 998 yield. Treat-
ment of 7a in chlorofrom with sodium hydrogen carbonate solution afforded a new

gave a cation (7a) [reddish brown cryst., mp over 300°C]

heterocyclic compound, 5-oxa-5H-dicycloheptalcd,hilindene derivative (8) [brown
prisms, mp 143.5-144°c]%®
from 6 by treatment with DDQ followed by neutralization of the resulting cation

in 23.7% yield. The compound, 8, was also obtained

with sodium hydrogen carbonate in overall 65.3% yield. On the 1H-NMR spectrum,
the all ring protons of 8 were shifted to higher field in comparison with that of
2. The formation of a cation, 7b, by the protonation of 8 in CF3CO3H was con-

1

firmed by “H-NMR spectrum.

A probable pathway for the formation of the novel product, 6, is depicted as
shown in the Scheme by considering high nucleophilicity of the carbonyl oxygen
of 2 and access of the carbonyl oxygen to C-6 position. The positively charged
sulfur of the ylide interacts with the carbonyl oxygen to form a cycloheptlal-
azulenylium ion intermediate (A). Then it undergoes a ring closure to form another
intermediate (B) followed by elimination of dimethylsulfide from B to give 6.
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-
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The reaction of 2 with dimethyloxosulfonium methylide and the reactions of 1
with both sulfur ylides gave no identified products, respectively.
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