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WFZERE R OMEEE (#30) : Oxidation is one of the most fundamental organic reactions. Since
the surface of the earth is covered with air including oxygen and keeps oxidative
environment, many natural products occur via oxidation as the key biosynthetic reaction.
In this project, it is found that oxidation of aromatic compounds such as
4-methoxynaphthols and 4-methoxynaphthylamines using molecular oxygen causes
oxidative dimerization followed by cyclization to afford polycyclic compounds,
dibenzofuranquinones and dibenzocarbazoles, respectively.
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Table 1. Oxidative cyclization of quinone-arenols 7a-e leading to
dibenzofuranquinones 8a-e.“
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Me

“Unless otherwise noted, all reactions were
carried out by using substrate (1 mmol),
benzoquinone (9) or chloranil (10) (1.1
equiv.) in O,-saturated toluene at 100 °C
in a sealed tube. ’The reaction was
conducted under an argon atmosphere.
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Table 2. Oxidation Potentials (E”) of 7a-e and
Reduction Potentials (E™?) of 9 and 10.

7 (E™, V) 9 and 10 (Ered, V)
7a (+0.85) 9 (-0.59)

7b (+0.93) 10 (-0.08)
7e (+1.04)

7d (+0.92)

7d (+1.14)
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Table 3. One pot reaction of arenols Sa-d leading to
dibenzofuranquinones 8a-d.

OH 0

semiconductor

P O,, toluene =7+ ‘
pESE 100°C vy
o

g

O OMe
(0] 7 )
Soe

hi
"
Pl

OMe
5 8
ent substrate conditions roduct

y yield p

OH o
OMe
1 o (I
62% O ‘

OMe 0

5a
OMeOH
OMe
2 OO ZrO,, 2 days O‘ O
19%
o

OMe 1)
5b 8b
OH O
OMe
3 Nb,Os, 3 days ‘ O
MeO 21% MeO (@) OMe
OMe (6]
5¢ 8c
OH %
OMe
4 ZrOp, KoCOg ‘ O
19'h, 32% O
OMe ©
8d

(2) IRV IR — VDB L

D 4-A NXIT LV —VEOBILE
BAL G HE < BRI BRAL SOt & %9 5
FITFAT I VHETIT IR BRED D N-EFHE
BROAGKREL D, 2T, £T4-2 FFv
FT7FNT I DO ERKETT o 2 (Scheme 4)
F7 h—/L 13a-c & A F IR E -1 I v
{EAFILTAF AL LT 14a-¢ & L=, L&

Scheme 4
R? R?
90 ) s
R2 R2 Ac,0
OH OMe
13a-c 14a-c
R' NO, R'" NH,
() s O
R2 Pd-C R2
OMe OMe

15a-c 16a-c

OMeNH,

OMe
16¢

OMe
a

NH,
MeO l -l
OMe
16b

Y 14a-c DA X TED AN E= ik LT
15a-¢c & L7~ {b& % 15a-¢c D= b = 5 % #fib
KFEATETLCEE LR T 7FAT
> 16a-c B 7=,

FT7FNT I 16a-¢ DEEAVIIEDHETIC,
I DOE{LEM ZRE Lz (Table 4), %
DOFEF, ATV HIRWERLEMZ R L, FFICT
b= MU AP TRV EMNERL, Z
NoiF—EFBEXIG (SET) 2%F, I F
F TN RT VI ERTRIBEE N
7

16

Table 4. Oxidative Potentials (E™) of 16a-c.

Naphthylamine CH,CI, MeCN
16a +0.49V +0.37V
16b +0.50 V not measured
16¢ +0.33 V +0.23 V
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