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7-methoxytropone by the Anodic Oxidation
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Anodic oxidation of 2,7- and 2,3-dimethoxytropones gave the
correspondong isomeric o-tropoquinone bisacetals, 2,2,7,7-tetrame-
thoxycyclohepta-3,5-dienone and 2,2,3,3-tetramethoxycyclohepta-4,6-
dienone in good yields. By HZSO4—treatment in AcOH-Ac,0, former af-
forded 4-acetoxy-2,7-dimethoxytropone, 2,5-diacetoxy-7-methoxytro-
pone and 4,5-diacetoxy-3-methoxytropone, latter did no such product.
Similar oxidation of 2-bromo-7-methoxytropone gave alternative p-

tropoquinone bisacetal derivatives.

Recently, we have preparedl_B) the p-tropoquinone acetals from 5-hydroxy-

tropolone derivatives and noteworthy are their characteristic photochemical behav-

iors; e.g., the 2,2-dialkoxy-3,6-cycloheptadiene-1,5-diones isomerized to alkyl

b and internally acetalized 5-alkyl-1-hy-

0%:8;-

2,5-dioxo-3-cyclopentenylacetates ( A ),

droxy-8-oxabicyclo[3.2.1]octa-3,6-dien-2-ones to 2-alkyl-3-oxatricyclo[3.3.0.

3)

octane-4,6-diones ( B ). Since A and B have a utility in organic syntheses, a

direct method of preparation is desirable. Moreover, there has been no report on
the preparation of o-tropoquinone acetal. Herein, we will describe a convenient
preparation of o- and p-tropoquinone acetals from alkoxytropones by means of anodic
oxidation. Benzoquinone mono-acetal was prepared from p-methoxyphenol using this
method.4)
When 2,7-dimethoxytropone ( 1 ) and 2,3-dimethoxytropone ( 2 ) were oxidized
5)

anodically in anhydrous MeOH in the presence of LiClO4, o-tropoquinone bis-
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acetals ( 3 and 4 ) were obtained in 947 and 607 yields, respectively, together

with a dimeric product ( 5 ) of 4 in 67 yield.
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Their structures were determined from the NMR spectra. Since 3 [ 6(H)6)=3.26
(12H, s), 5.5-5.7(2H, m), and 6.1-6.3(2H, m). §(C)=50.5(4C), 101.0(2C), 127.4(2C),
130.2(2C), and 192.5] and 4 [ &(H)=3.36(6H, s), 3.42(6H, s), 5.86(1H, dd, J=12, 1
Hz), 6.06(2H, m), and 6.40(1H, ddd, J=12, 6, 2 Hz). §(C)=51.3(2C), 52.9(2C), 101.2,
103.5, 126.2, 128.1, 133.4, 137.9, and 194.5] had four methoxyl groups and four
olefinic protons, 3, having a symmetrical element, is 2,2,7,7-tetramethoxycyclo-
hepta-3,5-dienone and 4 is 2,2,3,3-tetramethoxycyclohepta-4,6-dienone. The NMR
spectra of 5 [ §(H)=2.26(2H, d, J=11 Hz), 2.62(2H, m), 2.96(2H, t, J=11 Hz), 3.17
(6H, s), 3.35(6H, s), 3.38(6H, s), 3.47(6H, s), 5.73(2H, dd, J=11.7, 2.2 Hz), and
5.93(2H, dd, J=11.7, 3.7 Hz). &(C)=39.1(2C), 44.8(2C), 50.6(2C), 51.1(2C), 51.2
(2¢), 51.5(2Cc), 101.6(2C), 106.2(2C), 132.1(2C), 134.3(2C), and 202.7(2C)] again
suggested its structure to be bi(4,4,5,5-tetramethoxy-6-oxocyclohept-2-enyl).

The anodic oxidation of 2-bromo-7-methoxytropone ( 6 ) afforded p-tropoquinone
tetramethyl bisacetal ( 7 [ §(H)=3.29(6H, s), 3.30(6H, s), 5.82(1H, d, J=12.5 Hz),
6.01(1H, d, J=12.5 Hz), 6.09(1H, dd, J=12.5, 2 Hz), and 6.34(1H, dd, J=12.5, 2 Hz).
§(C)=49.7(2C), 50.4(2C), 98.5, 101.9, 127.4, 131.2, 135.9, 139.8, and 193.0] ) and
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its 2-bromo derivative ( 8 [ s(H)=3.24(6H, s), 3.27(6H, s), 5.82(1H, d, J=12 Hz),
6.07(1H, dd, J=12, 2 Hz), and 6.84(1H, d, J=2 Hz). §(C)=49.8(2C), 50.6(2C), 99.4,
101.0, 121.2, 131.0, 135.5, 140.1, and 188.3] ) in 22% and 67% yields.’) The former
was also prepared from the anodic oxidation of 2,5-dimethoxytropone ( 9 ) quantita-
tively. The formation of 7 from 6 is different to the change of 1 to 3 and can be
explained in terms of poor spin density at the brominated carbon in the intermedi-
ary-formed pentadienyl radical ( or pentadienyl cation ) species. Moreover, we
extended this oxidation to 2-alkoxy-5-hydroxytropones ( 10 and 11 ) to prepare
p-tropoquinone dimethyl acetal ( 12 ), in 627 yield, and a bisacetal ( 13 ), in 757

2) Interestingly, this elec-

8)

yield, which were identical with authentic samples.
trode oxidation and cerium(IV) ammonium nitrate ( CAN )-oxidation” ' were comple-
mental to some extent; 1 having shown better results in the present electrode
oxidation was inert towards CAN to cause only 77 conversion to 3 after 4.5 h, while

the CAN-oxidation of 2 instantly gave 4 in quantitative yield.
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Next, HZSOA-treatment in AcOH-Ac,0 of 3 gave three products ( 14 [ §(H)=2.32

(3H, s), 3.93(6H, s), 6.62(1H, d, J=2.6 Hz), 6.65(1H, dd, J=10.3, 2.6 Hz), and 6.80
(1H, d, J=10.3 Hz). &§(C)=21.1, 56.6(2C), 111.6, 112.2, 117.3, 147.8, 160.6, 161.2,
169.5, and 173.1], 15 [ §(H)=2.33(3H, s), 2.36(3H, s), 3.94(3H, s), and 6.59(1H, d,
J=2.2 Hz), 6.62(1H, dd, J=10.3, 2.2 Hz), and 7.24(1H, d, J=10.3 Hz)], and 16 [ & (H)
=2.29(6H, s), 3.80(3H, s), 6.51(1H, d, J=2.2 Hz), 6.78(1H, d, J=12.8 Hz), and 6.91
(1H, dd, J=12.8, 2.2 Hz)]) in 41%, 13%, and 67 yields, respectively. Similar treat-
ment of 4 afforded the hydrolysis products ( 17 [ §(H)=3.38(6H, s), 6.0—-6.1(2H, m),
and 6.5-6.6(2H, m). §(C)=52.7(2C), 104.6, 129.5 (2C), 133.0(2C), and 195.1(2C)] )
and 2-acetoxyanisole ( 18 )9) in 467 and 227 yields without any Thiele-type prod-
uct. From the 1H NMR spectrum showing two methoxyl signals, an acetoxyl signal, and
three olefinic protons, a singlet and an AB-type signals, the structure of 14 was

deduced to be 4-acetoxy-2,7-dimethoxytropone. On the other hand, 15 and 16 showed
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a methoxyl signal, two acetoxyl groups, and three olefinic protons, respectively.
Furthermore, a long-range coupling between the methoxyl group and the isolated
aromatic proton was observed in 15 and 16. From the coupling constant of AB-type
signals ( 10.3 Hz for 15 and 12.8 Hz for 16 ), the structures of 15 and 16 were

2,5-diacetoxy-7-methoxytropone and 4,5-diacetoxy-3-methoxytropone. Thus, behaviors
of 3 and 4 toward HZSO4-treatment are quite different.lo)
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