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H
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407(3.0), 229(3.6), 255(3.7)


1


1.
C.Seoane, et al., J. Org. Chem. 1992, 57, 6192.


(Scan rate 20 mV/s, E vs. SCE, 0.1 M TBA•ClO4 in acetonitrile)







mp

UV-VIS


E1
E2
ref.





247-248

390.0(4.16), 293.3(4.90),
-0.97
-1.49
1






246.7(4.60)


1.
C.Seoane, et al., J. Org. Chem. 1992, 57, 6192.


(Scan rate 20mV/s, E vs. SCE, 0.1 M TBA•ClO4 in acetonitrile)




R1
R2

mp

UV-VIS


E1
E2
ref.


Me
Me

308-310




-0.82
-1.25
1

OMe
H

>350




-0.72
-1.20
1


1.
A.Gonzalez, et al., Tetrahedron Lett. 1993, 49, 4881.


(Scan speed 20 mV/s, E vs. SCE, TBA•ClO4 in acetonitrile)




X
Y
R
mp

UV-VIS

E1
E2
E3
ref.


NCN
NCN
H
>250

----------

-0.32
-0.62

1

O
NCN
H
218-219

----------




1

C(CN)2
C(CN)2
H
>320

262,302,326,425
-0.44
-0.89
-1.85
2

C(CN)2
C(CN)2
OMe
>320

240(sh),305,360,440
-0.44
-0.89
-1.59
2


1.
F.H.Cano, et al., J. Org. Chem. 1992, 57, 5726. (E vs. Ag/AgCl, 0.1 M TBA•ClO4 in CH2Cl2)

2.
R.Behnisch, et al., J. Org. Chem. 1989, 54, 2563. (E vs. SCE, 0.1 M TBA•ClO4 in MeCN)




X
Y

mp

UV-VIS


E1
E2
ref.


NCN
NCN

> 250




-0.21
-0.48
1a









-0.05
-0.46
1b

O
NCN

200-201






1

NCN
C(CN)2

299-301




-0.27

1b









-0.21

1a

O
C(CN)2

237-238

255,285,320

-0.49
-0.57
2






370(sh),430(sh)

C(CN)2
C(CN)2

> 300

231(4.29),285(4.19)

-0.44(2e)

3






337(4.46),431(3.46)


1.
F.H.Cano, et al., J. Org. Chem. 1992, 57, 5726.


(Scan rate 100 mV/s, E vs. Ag/AgCl, 0.1 M TBA•ClO4 in (a) dimethylformamide, 
(b) dichloromethane)

2.
R.Behnisch, et al., J. Org. Chem. 1989, 54, 2563.


(E vs. SCE, TBA•ClO4 in acetonitrile)

3.
K.Maruyama, et al., Bull. Chem. Soc. Jpn. 1989, 62, 1626.




X



mp

UV-VIS

E1
E2
ref.


NCN



291-293



-0.77

1


1.
F.H.Cano, et al., J. Org. Chem. 1992, 57, 5726.


(Scan rate 100mV/s, E vs. Ag/AgCl, 0.1 M TBA•ClO4 in dichloromethane)




X

mp
UV-VIS

E1
E2
Eox1
Eox2

ref.


C(CN)2




-0.032
-0.342



1








+0.010
+0.325 (irr.)
2a








+0.075
+0.340 (irr.)
2b








+0.040
+0.340 (irr.)
2c








+0.160
+0.530 (irr.)
2d



>360
243(4.60),340(3.31)


-0.278
+0.026 (irr.)
3




557(4.12)


1.
A.N.Bloch, et al., J. Org. Chem. 1985, 50, 1789.


(E vs. Ag/AgNO3, 0.1 M TBA•BF4 in buthylonitrile)

2.
J.Schwarz, et al., J. Org. Chem. 1982, 47, 1011.


 (a) Oxidation of dianion, E vs. Ag/AgCl, 0.1 M LiClO4 in acetonitrile


 (b) Oxidation of dianion, E vs. Ag/AgCl, 0.1 M TBA•ClO4 in acetonitrile


 (c) Oxidation of dianion, E vs. Ag/AgCl, 0.1 M TBA•ClO4 in dimethylformamide


 (d) Oxidation of dianion at –23oC, E vs. Ag/AgCl, 0.1 M TBA•ClO4 in dimethylformamide

3.
A.N.Bloch, et al., J.C. S. Chem. Commun. 1980, 947.

(Oxidation of dianion, E vs. Ag/AgNO3, 0.1 M TBA•BF4 in buthylonitrile)







mp

UV-VIS


E1
E2
ref.


a







-0.44
-0.80
1

b







-0.44
-0.79
1


1.
K.Nakasuji, et al., J. Am. Chem. Soc, 1991, 113, 1862.


(V vs. SCE in n-Bu4NClO4/benzonitrile)




X
Y
mp

UV-VIS


E1
E2
E3
ref.


C(CN)2
C(CN)2
> 320

250,288,332,365,505
-0.50
-0.92
-1.54
1


1.
R.Behnisch, et al., J. Org. Chem. 1989, 54, 2563.


(E vs. SCE, 0.1 M TBA•ClO4 in acetonitrile)




X
Y

mp

UV-VIS

E1
E2
E3
ref.


O
O





-1.08
-1.62

1

NCN
NCN

> 250



-0.43
-0.67

2

NCN
O

240(dec)






2

C(CN)2
C(CN)2

> 320

249,322,415
-0.57
-0.91
-1.61
3




> 320

249,322,415
-0.57
-0.91

4


1.
T.H.Jozefiak, et al., J. Org. Chem. 1988, 53, 5007.


(E vs. SCE, 0.1 M TBA•BF4 in dimethylformamide)

2.
F.H.Cano, et al., J. Org. Chem. 1992, 57, 5726.


(E vs. SCE, 0.1 M TBA•BF4 in dichloromethane)

3.
R.Behnisch, et al., J. Org. Chem. 1989, 54, 2563.


(E vs. SCE, 0.1 M TBA•ClO4 in acetonitrile)

4.
N.Martin, M.Hanack, J.C.S. Chem. Commun. 1988, 1522.


(E vs. SCE, 0.1 M TBA•ClO4 in acetonitrile)




X



UV-VIS



E1
E2
ref.


O



425 (4.22),282(4.97)


-0.56
-1.09
1

C(CN)2



432(4.19),328(4.75),292(4.94)

-0.27(2e)

1


1.
T.H.Jozefiak, et al., J. Org. Chem. 1988, 53, 5007.


(E vs. SCE, 0.1 M TBA•BF4 in dimethylformamide)




X






E1
E2
E3
ref.


C(CN)2






0.26
0.05
-0.44
1


1.
T.Mitsuhashi, et al., J.C.S. Chem.Commun. 1987, 810-812


(in MeCN; Et4NClO4; vs. SCE)




X


UV-VIS


E1
E2
E3
E4
ref.


NCN


287(4.46),345(4.25)

+0.10
-0.15
-0.91
-1.11
1


1.
C.A.Liberko, et al., Synth. Metals 1991, 41-43, 2365.


(E vs. SCE, 0.1 M TBA•BF4 in dimethylformamide)




X


mp


E1
E2
E3
E4
ref.


O


>400


-0.32
-0.63
-1.15

1

NCN


205-207


0.35
0.15
-0.31
-0.50
1


1.
M.Gonzalez, et al., Adv. Mater. 1994, 6, 765.


(V vs SCE; in CH2Cl2; scan rate 20mV/s)




X


mp
UV-VIS

E1
E2
Eox1
Eox2
ref.


CH(NMe2)

190(dec)
441(4.70)



+0.08(2e)

1

C(NMe2)2

239-240
----



-0.44
-0.26
1

BenzoThiaMethylamino
279-280
548(4.70)



-0.06(2e)

1

C3H2S2


260-262
518



+0.42(2e)

1

1,3-dithiolanylidene

301-302
430



+0.68(2e)

1

NCN


>330
650,384

+0.14
-0.33


1


1.
W.Frank, R.Gompper, Tetrahedron Lett. 1987, 28, 3083.


(E vs. SCE, 0.1 M TEA•BF4 in acetonitrile)




X

mp

UV-VIS

E1
E2
E3
E4
ref.


C(CN)2

>330

207,309, 382,405
-0.04
-0.27
-0.82
-1.24
1

O





-0.69
-1.04
-1.26
-1.94
1


1.
W.Frank, R.Gompper, Tetrahedron Lett. 1987, 28, 3083.


(E vs. SCE, 0.1 M TEA•BF4 in dimethylformamide)




X
R1
R2
R3
mp

UV-VIS

E1
E2
ref.


O
H
H
H
286-288



-0.51
-1.21
1a

O
OMe
H
H
274-275



-0.46
-1.15
1a

O
H
Me
H
297-298.5



-0.49
-1.19
1a

O
Me
H
H
244-245



-0.51
-1.20
1a

O
tBu
H
H
188-190



-0.50
-1.18
1a

O
tBu
H
tBu
161-163.5



-0.49
-1.23
1a

O
H
OMe
OMe
>310





1*

O
H
NO
H
>320



-0.35
-1.06
1a

O
H
CN
H
308-310.5



-0.41
-1.13
1a

NCN
H
H
H
>300.5



+0.07
-0.44
1b

NCN
OMe
H
H
292



-0.04
-0.42
1b

NCN
H
Me
H
>300



+0.02
-0.45
1b

NCN
Me
H
H
>300



+0.02
-0.45
1b

NCN
tBu
H
H
265.5



-0.03
-0.43
1b

NCN
tBu
H
tBu
188.5



+0.02
-0.43
1b

NCN
H
OMe
OMe
>300





1*

NCN
H
NO2
H
> 300



+0.17
-0.34
1b

NCN
H
CN
H
> 300



+0.11
-0.38
1b


1.
J.Bernstein, et al., J. Org. Chem. 1991, 56, 1569.


(Scan rate 100mV/s, E vs. Ag/AgCl, 0.1 M TBA•ClO4 in (a) dimethylformamide,
(b) dichloromethane)


(*: Insoluble in any solvent)




X
R1
R2
R3
mp
UV-VIS

Eox
E1
E2
ref.


O
H
H
H
----
548 (2.97)

+1.52
-0.59
-1.09
1





256-258
548

+1.52
-0.59
-1.09
2

NCN
H
H
H
----
669 (3.05)

+1.55
+0.03
-0.41
1





>300
699

+1.64
+0.03
-0.42
2

NCN
H
Me
H
>300
692

+1.54
+0.02
-0.43
2

NCN
H
H
Me
>300
688

+1.56
+0.02
-0.44
2

NCN
Me
H
Me
>300
717

+1.51
0.00
-0.42
2

C(CN)2
H
H
H
----
594 (3.42) 
+1.57
0.00(2e)

1


1.
P.Bando, et al., Synth. Metals 1993, 55-57, 1721.


(RT, Scan rate 20mV/s, E vs. SCE, 0.1 M Bu4NPF6 in dichloromethane)

2.
N.Martin, et al., J. Org. Chem 1996, 61, 3041.


(SCE vs. Pt ; electrolyte Bu4N+ClO4; in CH2Cl2; scan rate 50mV/s)




X
R1
R2
R3
mp
UV-VIS

Eox
E1
E2
ref.


O
H
H
H
----
542(2.94)

+1.41
-0.53
-1.08
1





288-290
542

+1.41
-0.53
-1.09
2

NCN
H
H
H
----
628(3.94)

+1.50
+0.05
-0.36
1





>300
628

+1.51
+0.05
-0.36
2

NCN
H
Me
H
>300
644

+1.43
+0.05
-0.34
2

C(CN)2
H
H
H
----
515(3.35)

+1.38
-0.04 (2e)

1


1.
P.Bando, et al., Synth. Metals 1993, 55-57, 1721.


(RT, Scan rate 20mV/s, E vs. SCE, 0.1 M Bu4NPF6 in dichloromethane)

2.
N.Martin, et al., J. Org. Chem 1996, 61, 3041.


(SCE vs. Pt ; electrolyte Bu4N+ClO4; in CH2Cl2; scan rate 50mV/s)




X


mp

UV-VIS


E1
E2
ref.


O


>320




-0.53
-1.15
1a

NCN


>300




-0.03
-0.44
1b


1.
J.Bernstein, et al., J. Org. Chem. 1991, 56, 1569.


(Scan rate 100mV/s, E vs. Ag/AgCl, 0.1 M TBA･ClO4 in (a) dimethylformamide, 
(b) dichloromethane)  



X
R






E1
E2
ref.


S
H






+0.07
-0.54
1

S
n-C6H13






-0.06
-0.57
4

Se
H






+0.03
-0.54
2

O
H






+0.03
-0.55
3


1.
K.Yui, et al., Bull. Chem. Soc. Jpn. 1989, 62, 1539.


(Ag/AgCl, Pt electrode in CH2Cl2 containing tetrabutlammonium scan rate 100mV/s)
2.
K.Yui, et al., Chem. Lett. 1988, 1179.


(Ag/AgCl,Pt electrode in CH2Cl2 containing tetrabutlammonium scan rate 100mV/s)
3.
H.Ishida, et al., Bull. Chem. Soc. Jpn. 1990, 63, 2828.


(Ag/AgCl,Pt electrode in CH2Cl2 containing tetrabutlammonium scan rate 100mV/s)
4.
H.Higuchi, et al., Bull. Chem. Soc. Jpn. 1995, 68, 2363.


(Pt vs. Ag/AgCl; Bu4NClO4; in CH2Cl2; Scan rate 100mV/s)








mp

UV-VIS

E1
E2
ref.


a



254

408

0.31
-0.78
1

b



305

540

-0.25
-0.62
1


1.
D.Lorcy, et al., J.C.S. Chem. Commun. 1993, 345-347.


(vs. Ag/AgCl; Bu4N+PF6; in CH2Cl2; Scan rate 100mV/s)




R1
R2
R3
R4
mp

UV-VIS

E1
E2
ref.


SEt
SEt
SEt
SEt
70

427

-1.85

1

SEt
CN
CN
SEt
67

446,282

-0.99

1

CN
SEt
CN
SEt
114-115

417,305

-0.99

1

CN
CN
CN
CN
179

421,400,327
+0.04

1


1.
岩月章治、久保雅敬、溝口　隆、日本化学会誌, 1992, 3, 335.


(Ag/AgCl; Bu4N+ClO4: Solvent. CH2Cl2)




X
Y
R1
R2
mp

UV-VIS

E1
E2
ref.


S
S
H
H
179

421,400,327
-0.04
-0.26
1









-0.03
-0.26
2

S
S
Cl
H




+0.18
-0.06
2

S
S
Br
H




+0.20
+0.03
2

S
S
Br
Br




+0.28
+0.13
2

S
S
n-C6H13
H




-0.34
-0.34
3

O
O
H
H




-0.09
-0.31
4









+0.20
-0.12
5

O
O
Br
H




+0.08
-0.12
4

O
O
Cl
H




+0.35
+0.04
5

S
Se
H
H




-0.07
-0.30
6

S
Se
Cl
H




+0.16
-0.09
6

S
Se
Br
H




+0.11
-0.10
6

Se
Se
H
H




-0.05
-0.25
7

Se
Se
Br
H




+0.15
-0.08
7


1.
K.Takahashi, S.Tarunani, J.C.S. Chem. Commun. 1994, 519.


(V vs SCE; solvent CH2Cl2; Bu4NClO4; Scan rate 50mV/s)

2.
K.Yui, et al., Bull. Chem. Soc. Jpn. 1989, 62,1539.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)

3.
H.Higuchi, et al., Bull. Chem. Soc. Jpn. 1995, 68, 2363.


(Pt vs. Ag/AgCl; Bu4NClO4; in CH2Cl2; Scan rate 100mV/s)

4.
H.Ishida, et al., Bull. Chem. Soc. Jpn. 1990, 63, 2828.


(Ag/AgCl, Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)
5.
K.Takimiya, T.Yanagimoto, T.Yamamoto, F.Ogura, T.Otsubo


(in 0.1M Bu4NClO4 inbenzonitrile Ag/AgCl standard and Pt working electorode 100mV/s)

6.
S.Yoshida, K.Yui, Y.Aso, T.Otsubo, F.Ogura, unpublished results.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)
7.
K.Yui, et al., Chem. Lett. 1988, 1179.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)



X
Solvent


mp

UV-VIS

E1
E2
ref.


S
CH2Cl2,CHCl3,Acetone,MeCN




0.04
-0.27
1

Se
CH2Cl2,CHCl3,Acetone,MeCN




-0.06
-0.35
2


1.
K.Takahashi, S.Tarunani, J.C.S.Chem. Commun. 1998, 1233.


(V vs SCE; solvent CH2Cl2; Bu4NClO4; scan rate 50mVs-1, room temperature)

2.
K.Takahashi, S.Tarunani, in Abstract of 12th Symposium on Structual Organic Chemistry P 325 (1996).


(V vs SCE; solvent CH2Cl2; Bu4NClO4; scan rate 50mVs-1, room temperature)




X
R1
R2
R3
mp

UV-VIS

E1
E2
ref.


O
H
H
H




-0.03
-0.26
1

O
Br
H
H




+0.20
+0.03
1

O
Br
Br
Br




+0.28
+0.13
1

O
Br
C(CN)2
Br




+0.21
-0.01
1

S
H
H
H




-0.03
-0.03
2


1.
H.Ishida, et al., Bull. Chem. Soc. Jpn. 1990, 63, 2828.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)
2.
K.Yui, et al., Bull. Chem. Soc. Jpn. 1989, 62,1539.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)











E1
E2
ref.










-0.07
-0.18
1


1.
H.Higuchi, et al., Bull. Chem. Soc. Jpn. 1995, 68, 2363.


(Pt vs. Ag/AgCl; Bu4N+ClO4; Sol. CH2Cl2; Scan rate 100mV/s)












E1
E2
ref.


a







-1.76
-1.88
1

b







-1.83
-1.95
1


1.
H.Higuchi, et al., Bull. Chem. Soc. Jpn. 1995, 68, 2363.


(Pt vs. Ag/AgCl; Bu4N+ClO4; Sol. CH2Cl2; Scan rate 100mV/s)




X
R1
R2

mp

UV-VIS

E1
E2
ref.


O
Me
Me

152



-0.70
-1.23
1

O
SMe
Me

126



-0.56
-1.08
1

O
Me
H

98



-0.49
-1.07
1

O
SMe
SMe

152



-0.44
-0.92
1

O
H
H

166



-0.49
-1.07
1

O
Cl
Me

167



-0.46
-1.02
1

O
Br
Me

197



-0.46
-1.01
1

O
Br
SMe

157



-0.35
-0.85
1

O
Br
H

152



-0.36
-0.92
1

O
Br
Br

225



-0.24
-0.81
1

O
I
I

248



-0.26

1

NCN
H
H

195



+0.10
-0.33
1,2

NCN
Me
H

165



+0.01
-0.42
1,2

NCN
Me
Me

230



-0.05
-0.46
1,2

NCN
SMe
Me

242



+0.01
-0.38
1,2

NCN
SMe
SMe

262



+0.09
-0.28
1,2

NCN
Cl
Me

192



+0.12
-0.31
1,2

NCN
Br
H

226



+0.21
-0.23
1,2

NCN
Br
Me

237



+0.12
-0.32
1,2

NCN
Br
SMe

240



+0.18
-0.22
1,2

NCN
Br
Br

272



+0.30
-0.14
1,2

NCN
I
I

246



+0.29
-0.14
1,2

C(CN)2
H
H





+0.06
-0.36
3

C(CN)2
Br
H





+0.25
-0.13
3


1.
E.Gunther, S.Hunig, Chem Ber 1992, 125, 1235.


(Pt vs. Ag/AgCl; Solvent. CH2Cl2)

2.
E.Gunther, S.Hunig, Chem. Ber. 1992, 125, 1919.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)
3.
K.Yui, et al., Bull. Chem. Soc. Jpn. 1989, 62, 1547.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)











E1
E2
ref.










+0.02
-0.36
1


1.
S. Yoshida, K.Yui, Y. Aso, T.Otsubo, F. Ogura, unpublished results.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)




X
R






E1
E2
ref.


S
H






+0.05
-0.23
1

S
Br






+0.16
-0.11
1

SO2
H






+0.28
-0.05
1


1.
K.Yui, et al., Bull. Chem. Soc. Jpn. 1989, 62, 1547.


(Ag/AgCl,Pt electrode in dichloromethane containing tetrabutlammonium scan rate 100mV/s)



X
R


mp

UV-VIS

E1
E2
ref.


O
Br






-0.04

1

O
Cl






-0.06

1

C(CN)2
H






+0.20
-0.05
2

1.
M.Nakatsuka, et al., Chem. Lett. 1983, 905.


(V vs. SCE., in benzoquinone with 0.1 M Bu4NBF4)

2.
S.Yoshida, et al., J. Org. Chem. 1994, 59, 3077.


(Ag/AgCl, Pt electrode in N,N-dimethylformamide containing tetrabutylammonium,


scan rate 100mV/s)











E1
E2
ref.


a







+0.15
-0.15
1

b







+0.25
-0.03
1


1.
S.Yoshida, et al., J. Org. Chem. 1994, 59, 3077.


(Ag/AgCl, Pt electrode in benzonitrile containing tetrabutylammonium, scan rate 100mV/s)



R1
R2
R3
R4
R5
R6
UV-VIS

E1
E2
ref.


CN
CN
CN
CN
CN
CN
315, 285, 222
0.34
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