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2. L&Y XPNY KIS /AR EIE

2.1 C13H11NO

O—£0)

'H NMR (500 MHz, CDCls) & 8.40 (m, 2H), 7.92 (s, 1H), 7.77 (dd, J = 8.0, 1.7 Hz,
2H), 7.48 (m, 6H).

3C NMR (126 MHz, CDCls) &: 115.77, 115.95, 122.33, 128.80, 131.46, 136.03,
148.04, 160.16, 162.21.

2.2 C14H13N02

_+/o
o=

'H NMR (500 MHz, CDCl3) 5 8.40 (d, J = 8.9 Hz, 2H), 7.85 (s, 1H), 7.76 (d, J = 8.0
Hz, 2H), 7.45 (m, 3H), 6.99 (d, J = 9.0 Hz, 2H), 3.87 (s, 3H).

13C NMR (126 MHz, CDCls) §:55.48, 114.21, 120.91, 125.60, 129.15, 130.55 ,152.40,
159.77, 162.26.

2.3 C13H1oNOCI

'"H NMR (500 MHz, CDCls) & 8.36 (d, J = 8.6 Hz, 2H), 7.91 (s, 1H), 7.76 (m, 2H),
7.47 (m, 5H).

3C NMR (126MHz, CDCls) &: 120.83, 126.19, 129.04, 129.18, 129.92, 134.57,
137.31, 151.56, 158.89.

2.4 C13H1oNOF

-~ H—=EC)
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'H NMR (500 MHz, CDCl3) 6 8.45 (dd, J = 8.7, 5.8 Hz, 2H), 7.91 (s, 1H), 7.17 (m,
2H), 7.48 (d, J = 7.0 Hz, 3H), 7.17 (t, J = 8.7 Hz, 2H).

13C NMR (126MHz, CDCls) &: 115.94 (J=22Hz), 120.83, 126.02, 129.18, 130.81,
132.84, 151.80, 158.86, 164.68 (J=252Hz).

2.5 C14H10NOF3

_+/o
=)

'H NMR (500 MHz, CDCls) & 8.50 (d, J = 8.3 Hz, 2H), 8.00 (s, 1H), 7.78 (dd, J = 6.8,
2.9 Hz, 2H), 7.72 (d, J = 8.4 Hz, 2H), 7.50 (m, 3H).

¥C NMR (126MHz, CDCl;) &: 101.89, 121.24, 124.78, 128.02, 128.12,
131.78(J=32Hz), 137.95, 137.99, 148.63, 158.05.

2.6 C14H12NOCI

_+IO

'H NMR (500 MHz, CDCl3) & 8.39 (d, J = 8.9 Hz, 2H), 7.83 (s, 1H), 7.73 (d, J = 8.7
Hz, 2H), 7.44 (d, J = 8.7 Hz, 2H), 6.99 (d, J = 8.9 Hz, 2H), 3.88 (s, 3H).

3C NMR (126MHz, CDCls) &: 55.50, 114.27, 122.24, 128.99, 129.22, 130.65, 131.04,
150.84, 160.08, 162.45.

2.7 C14H1,NOCI

O_
I 4

'H NMR (500 MHz, CDCl5) & 8.28 (d, J = 8.1 Hz, 2H), 7.86 (s, 1H), 7.73 (d, J = 8.7
Hz, 2H), 7.44 (d, J = 8.7 Hz, 2H), 7.29 (d, J = 8.1 Hz, 2H), 2.41 (s, 3H).

3C NMR (126MHz, CDCls) &: 21.66, 122.19, 128.85, 129.17, 129.55, 131.19, 133.34,
142.17, 150.65, 160.67..

2.8 C13H1oNOCI

@——E’O—_@—a

'"H NMR (500 MHz, CDCls) 5 8.38 (dd, J = 6.5, 3.0 Hz, 2H), 7.90 (s, 1H), 7.74 (d, J
= 8.7 Hz, 2H), 7.47 (m, 5H).

3C NMR (126MHz, CDCl3) &: 122.20, 128.83, 128.86, 129.23, 131.44 131.63,
135.90, 150.48, 160.75.

2.9 C13HgNOCI;
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'H NMR (500 MHz, CDCls) & 8.34 (d, J = 8.4 Hz, 2H), 7.88 (s, 1H), 7.72 (d, J = 8.5
Hz, 2H), 7.44 (dd, J = 8.5, 2.7 Hz, 4H).

3C NMR (126MHz, CDCls) $:122.18, 129.12, 129.27, 129.99, 131.71, 134.38,
137.61, 150.04, 159.12.

2.10 C13HgNOFCI

_+/O

'H NMR (500 MHz, CDCls) & 8.43 (dd, J = 8.8, 5.7 Hz, 2H), 7.88 (s, 1H), 7.73 (d, J
= 8.8 Hz, 2H), 7.46 (d, J = 8.8 Hz, 2H), 7.17 (t, J = 8.7 Hz, 2H).

3C NMR (126MHz, CDCls) &: 116.05(J=22Hz), 122.22, 129.31, 130.92, 131.57,
132.32, 150.28, 159.18, 164.84(J=252Hz).

2.11 C45H15N,0Cl

_+/O

'"H NMR (500 MHz, CDCls) & 8.32 (d, J = 8.9 Hz, 2H), 7.75 (d, J = 2.6 Hz, 2H), 7.73
(s, 1H), 7.41 (d, J = 8.7 Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H), 3.06 (s, 6H).

3C NMR (126MHz, CDCls) &: 40.16, 111.50, 122.23, 124.01, 129.05, 130.28, 130.53,
151.42, 152.58, 160.55.

2.12 Cy4HgN,OCI

_+IO

'H NMR (500 MHz, CDCl3) &: 8.46 (d, J = 8.4 Hz, 2H), 7.98 (s, 1H), 7.73 (m, 4H),
7.47 (d, J = 8.8 Hz, 2H).

3C NMR (126 MHz, CDCls) &: 147.13, 136.52, 134.12, 132.64, 132.35, 129.45,
128.87, 122.95, 118.39, 113.52.

2.13 Cy4H12NOCI

_+/O

'H NMR (500 MHz, CDCls) & 8.33 (d, J = 8.4 Hz, 2H), 7.87 (s, 1H), 7.62 (d, J = 8.1
Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.1 Hz, 2H), 2.39 (s, 3H).

13C NMR (126MHz, CDCls) &: 21.02, 120.79, 129.02, 129.80, 129.83, 134.82, 136.11,
137.12, 149.00, 157.95.
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2.14 Cy4H12NOF

_+/O

'H NMR (500 MHz, CDCls) § 8.43 (s, 1H), 7.90 (dd, J = 8.3, 5.7 Hz, 2H), 7.17 (dt, J
=15.0, 8.0 Hz, 6H), 2.38 (s, 3H).

3C NMR (126MHz, CDCls) $:21.01, 115.85(J=22Hz), 120.76, 129.78, 130.60,
132.68, 135.89, 149.17, 157.99, 164.56(J=252Hz)

2.15 C45H12NOF3

_+/O

'H NMR (500 MHz, CDCls) & 8.49 (d, J = 8.2 Hz, 2H), 7.98 (s, 1H), 7.69 (dd, J =
24.5, 8.3 Hz, 4H), 7.29 (d, J = 8.2 Hz, 2H), 2.43 (s, 3H).

C NMR (126MHz, CDCls) &: 21.07, 120.87,122.81, 125.70, 128.83, 129.87,
132.51(J=32Hz) 136.61, 139.40, 148.68, 157.62.

2.16 C15H15NO;

)
. V4

'H NMR (500 MHz, CDCls) & 8.40 (s, 1H), 7.84 (d, J = 8.6 Hz, 2H), 7.19 (d, J = 8.1
Hz, 2H), 7.12 (d, J = 8.1 Hz, 2H), 6.98 (d, J = 8.6 Hz, 2H), 3.87 (s, 3H), 2.37 (s, 3H).
3C NMR (126MHz, CDCl3) &: 2.36 (s, 3H), 3.86(s, 3H), 6.97(d, 2H, J= 10Hz),
7.12(d, 2H, J=10Hz), 7.19(d, 2H, J =5Hz),

2.17 C14H12NOoF

)
—t/

'H NMR (500 MHz, CDCls) & 8.37 (d, J = 8.8 Hz, 2H), 7.80 (s, 1H), 7.76 (dd, J = 8.9,
4.7 Hz, 2H), 7.13 (t, J = 8.5 Hz, 2H), 6.98 (d, J = 8.9 Hz, 2H), 3.87 (s, 3H).

3C NMR (126 MHz, CDCls) &: 163.79, 161.68, 145.04, 134.12, 131.11, 123.48,
115.99, 115.80, 114.00, 55.36.

2.18 C14H12NOF

_+IO

'"H NMR (500 MHz, CDCls3) & 8.28 (d, J = 8.2 Hz, 2H), 7.84 (s, 1H), 7.78 (m, 2H),
7.28 (d, J = 8.1 Hz, 2H), 7.14 (t, J = 8.5 Hz, 2H), 2.41 (s, 3H).

3C NMR (126 MHz, CDCls) &: 163.91, 161.92, 145.18, 141.73, 134.56, 129.22,
127.84, 123.59, 115.93, 21.76.
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2.19 Cy3HgNOFCI

_+/O

'H NMR (500 MHz, CDCls) & 8.34 (d, J = 8.5 Hz, 2H), 7.86 (s, 1H), 7.77 (dd, J = 8.7,
4.6 Hz, 2H), 7.45 (d, J = 8.5 Hz, 2H), 7.17 (t, J = 8.4 Hz, 2H).

3C NMR (126 MHz, CDCl3) &: 163.14, 145.07, 136.55, 133.35, 130.15, 128.96,
123.64, 116.22, 116.03.

2.20 C43H1oNOF

_+/O_
'H NMR (500 MHz, CDCl3) § 8.38 (dd, J = 6.7, 2.9 Hz, 2H), 7.88 (s, 1H), 7.78 (dd, J
= 8.9, 4.7 Hz, 2H), 7.48 (m, 3H), 7.16 (t, J = 8.5 Hz, 2H).

3C NMR (126 MHz, CDCls) &: 163.02, 145.24, 134.54, 131.07, 130.46, 129.00,
128.67, 123.67, 116.02.

2.21 C13HgNOF,

_+/O

'H NMR (500 MHz, CDCls) & 8.43 (dd, J = 8.7, 5.7 Hz, 2H), 7.86 (s, 1H), 7.77 (dd, J
=8.9,4.7 Hz, 2H), 7.17 (t, J = 8.2 Hz, 4H).

3C NMR (126 MHz, CDCls) &: 164.39, 162.37, 145.05, 133.35, 131.30, 126.93,
123.62, 116.17, 115.91.

2.22 C14H13NO;

_+/O

'H NMR (500 MHz, CDCl3) & 8.37 (d, J = 7.7 Hz, 2H), 7.86 (s, 1H), 7.71 (d, J = 8.9
Hz, 2H), 7.45 (d, J = 6.4 Hz, 3H), 6.94 (d, J = 8.9 Hz, 2H), 3.84 (s, 3H).

3C NMR (126 MHz, CDCls) &: 160.51, 142.32, 133.62, 130.76, 130.62, 128.85,
128.53, 122.87, 113.95, 55.56.

2.23 C15H15NO3

-
. 74

MeO—@—N—@—OMe

'H NMR (500 MHz, CDCl5) & 8.38 (d, J = 8.8 Hz, 2H), 7.80 (s, 1H), 7.71 (d, J = 8.9

Hz, 2H), 6.96 (dd, J = 17.9, 8.8 Hz, 4H), 3.86 (d, J = 10.3 Hz, 6H).
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3C NMR (126 MHz, CDCl3) &: 161.31, 160.34, 142.27, 133.31, 130.97, 123.88,
122.81, 113.97, 55.60, 55.36.

2.24 C14H12NO,ClI

_+lo

'H NMR (500 MHz, CDCls) & 8.33 (d, J = 8.4 Hz, 2H), 7.85 (s, 1H), 7.69 (d, J = 8.8
Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 3.85 (s, 3H).

3C NMR (126 MHz, CDCl3) &: 160.69, 142.14, 136.04, 132.47, 130.01, 129.27,
128.83, 122.85, 114.06, 55.61.

2.25 Cy4H12NO,ClI

_+/O
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Cl

'"H NMR (500 MHz, CDCls) & 8.39 (d, J = 8.8 Hz, 2H), 7.82 (d, J = 8.4 Hz, 2H), 7.67
(d, J = 6.9 Hz, 1H), 7.39 (m, 2H), 6.99 (d, J = 8.8 Hz, 2H), 3.88 (s, 3H).

3C NMR (126 MHz, CDCls) &: 161.81, 149.71, 134.91, 134.40, 131.33, 130.10,
129.72, 123.40, 122.23, 119.76, 114.10, 77.25.

2.26 C13H9NOCI;

_+/O
Cl

'H NMR (500 MHz, CDCls) & 8.34 (d, J = 8.4 Hz, 2H), 7.89 (s, 1H), 7.80 (s, 1H),
7.66 (d, J = 7.6 Hz, 1H), 7.43 (dd, J = 18.9, 8.1 Hz, 4H).

3C NMR (126 MHz, CDCls) &: 149.59, 136.75, 135.01, 133.70, 130.88, 130.25,
129.42, 128.98, 128.74, 122.27, 119.80.

2.27 C14H12NOCI

_+/O
Me N
Cl

'H NMR (500 MHz, CDCls) & 8.29 (d, J = 8.0 Hz, 2H), 7.86 (s, 1H), 7.81 (s, 1H),
7.67 (d, J = 7.2 Hz, 1H), 7.41 (d, J = 7.7 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 2.42 (s,
3H).

3C NMR (126 MHz, CDCls) &: 149.74, 142.03, 134.92, 131.99, 130.13, 129.89,
129.42, 129.25, 127.64, 122.29, 119.83, 21.81.

2.28 C14HgN,OCI
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'H NMR (500 MHz, CDCls) & 8.46 (d, J = 8.3 Hz, 2H), 7.98 (s, 1H), 7.80 (s, 1H),
7.73 (d, J = 8.3 Hz, 2H), 7.66 (d, J = 7.8 Hz, 1H), 7.45 (dt, J = 15.9, 8.0 Hz, 2H).

3¢ NMR (126 MHz, CDCls) &: 149.52, 135.14, 134.03, 132.91, 132.32, 130.70,
130.33, 128.93, 122.27, 119.79, 118.34, 113.61.

2.29 C13H9NOCI;

_+/O
N Cl
Cl

'H NMR (500 MHz, CDCls) & 8.53 (s, 1H), 8.13 (d, J = 7.6 Hz, 1H), 7.88 (s, 1H),
7.72 (d, J = 8.8 Hz, 2H), 7.42 (m, 4H).

3C NMR (126 MHz, CDCl3) &: 147.18, 136.08, 134.70, 133.16, 131.89, 131.01,
129.84, 129.35, 128.42, 127.10, 122.94.

2.30 C13H9NOFCI

_-i-/O
N Cl
F

'"H NMR (500 MHz, CDCls) & 8.42 (d, J = 10.5 Hz, 1H), 7.91 (s, 1H), 7.87 (d, J = 7.8
Hz, 1H), 7.73 (d, J = 8.8 Hz, 2H), 7.44 (m, 3H), 7.18 (td, J = 8.2, 2.3 Hz, 1H).

3C NMR (126 MHz, CDCls) &: 163.53, 147.21, 136.07, 133.42, 132.18, 130.04,
129.35, 125.06, 122.97, 118.08, 115.20.

2.31 Cy14H12NO,CI

Q——N’O—_@—C.

MeO

'H NMR (500 MHz, CDCl3) & 8.34 (s, 1H), 7.89 (s, 1H), 7.73 (d, J = 7.6 Hz, 2H),
7.64(d,J=7.7Hz,1H),7.44 (d,J=7.1Hz, 2H), 7.37 (t, J=7.9 Hz, 1H), 7.04 (d, J =
8.0 Hz, 1H), 3.87 (s, 3H).

3¢ NMR (126 MHz, CDCI3) &: 159.53, 147.31, 135.75, 134.64, 131.53, 129.47,
129.25, 122.95, 122.28, 118.17, 112.55, 55.31.

2.32 C13H1oNOF
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'H NMR (500 MHz, CDCls) & 8.39 (s, 2H), 7.92 (s, 1H), 7.57 (t, J = 8.6 Hz, 2H), 7.45
(m, 4H), 7.17 (t, J = 8.1 Hz, 1H).

3C NMR (126 MHz, CDCl;) &: 162.64, 150.26, 134.73, 131.24, 130.38, 129.69,
129.17, 128.68, 117.12, 116.91, 109.92.

2.33 C13HgNOF,

+/O
F_®7_N_Q
E

'"H NMR (500 MHz, CDCls) & 8.44 (dd, J = 8.3, 5.9 Hz, 2H), 7.91 (s, 1H), 7.56 (t, J =
8.2 Hz, 2H), 7.45 (dd, J = 14.1, 8.2 Hz, 1H), 7.17 (t, J = 8.4 Hz, 3H).

3C NMR (126 MHz, CDCls) &: 164.26, 162.25, 150.07, 133.51, 131.48, 130.46,
126.82, 117.17, 117.05, 115.90, 109.88.

2.34 C13HgNOFCI

_+/o
F

'H NMR (500 MHz, CDCls) & 8.35 (d, J = 7.8 Hz, 2H), 7.91 (s, 1H), 7.56 (m, 2H),
7.45 (d, J = 7.9 Hz, 3H), 7.20 (d, J = 7.5 Hz, 1H).

3C NMR (126 MHz, CDCls) &: 162.61, 149.99, 136.73, 133.61, 130.49, 130.28,
128.99, 128.76, 117.31, 117.09, 109.86.

2.35 C14H12NOoF

_+/O
E

'H NMR (500 MHz, CDCls) & 8.39 (d, J = 8.8 Hz, 2H), 7.86 (s, 1H), 7.56 (m, 2H),
7.42 (dd, J = 14.1, 8.0 Hz, 1H), 7.14 (t, J = 8.1 Hz, 1H), 6.99 (d, J = 8.8 Hz, 2H), 3.88
(s, 3H).

3C NMR (126 MHz, CDCls) &: 163.65, 161.73, 150.12, 134.32, 131.94, 131.34,
130.30, 123.39, 116.81, 114.09, 109.75, 55.39.

2.36 C14H9N,OF
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'H NMR (500 MHz, CDCls) & 8.47 (d, J = 8.3 Hz, 2H), 8.01 (s, 1H), 7.74 (d, J = 8.3
Hz, 2H), 7.56 (d, J = 7.9 Hz, 2H), 7.48 (d, J = 6.4 Hz, 1H), 7.22 (s, 1H).

3C NMR (126 MHz, CDCls) &: 162.58, 149.90, 134.03, 132.86, 132.33, 130.62,
128.95, 118.37, 117.71, 117.08, 113.59, 109.89.
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3.1 Spectrum of *H NMR of HPNH
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3.3 Spectrum of *H NMR of p-CIPNH
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3.4 Spectrum of *H NMR of p-FPNH
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3.5 Spectrum of *H NMR of p-CFsPNH
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3.6 Spectrum of *H NMR of p-MeOPNCI-p
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3.7 Spectrum of *H NMR of p-MePNCI-p
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3.8 Spectrum of *H NMR HPNCI-p
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3.9 Spectrum of *H NMR p-CIPNCI-p
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3.10 Spectrum of *H NMR of p-FPNCI-p
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3.11 Spectrum of *H NMR and *C NMR of p-Me,NPNCI-p
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3.12 Spectrum of *H NMR and *C NMR of p-CNPNCI-p

C14HgN,OCI
~ v O WV T NN N A 0 \O O —
T SRS ST <
B8 NN NN —
~ F———— |
1 JadW U . 1 /\lA
3%
S SR
N — e —
12.0 10.5 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)
The *H NMR spectrum of p-CNPNCI-p
oo VS BNo A
——— N <t Nen n w O <
¥ A N6 S e N Qo
" NN N — o~ o~ o~ O
= oda =2 NS
=5 | | | s
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
The *C NMR spectrum of p-CNPNCI-p

S22



3.13 Spectrum of *H NMR of p-CIPNMe-p
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3.14 Spectrum of *H NMR of p-FPNMe-p
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3.15 Spectrum of *H NMR of p-CFsPNMe-p
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3.16 Spectrum of *H NMR of p-OMePNMe-p
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3.17 Spectrum of *H NMR and **C NMR of p-MeOPNF-p
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3.18 Spectrum of *H NMR and **C NMR of p-MePNF-p
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3.19 Spectrum of *H NMR and **C NMR of p-CIPNF-p
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3.20 Spectrum of *H NMR and **C NMR of HPNF-p
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3.21 Spectrum of *H NMR and **C NMR of p-FPNF-p
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3.22 Spectrum of *H NMR and **C NMR of HPNMeO-p
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3.23 Spectrum of *H NMR and **C NMR of p-OMePNMeO-p
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3.24 Spectrum of *H NMR and **C NMR of p-CIPNMeO-p
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3.25 Spectrum of *H NMR and **C NMR of p-OMePNCI-m
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3.26 Spectrum of *H NMR and **C NMR of p-CIPNCI-m
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3.27 Spectrum of *H NMR and **C NMR of p-MePNCI-m
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3.28 Spectrum of *H NMR and **C NMR of p-CNPNCI-m
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3.29 Spectrum of *H NMR and **C NMR of m-CIPNCI-p
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3.30 Spectrum of *H NMR and *C NMR of m-FPNCI-p
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3.31 Spectrum of *H NMR and **C NMR of m-OMePNCI-p
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3.32 Spectrum of *H NMR and **C NMR of HPNF-m
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3.33 Spectrum of *H NMR and **C NMR of p-FPNF-m
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3.34 Spectrum of *H NMR and **C NMR of p-CIPNF-m
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3.35 Spectrum of *H NMR and *C NMR of p-OMePNF-m
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3.36 Spectrum of *H NMR and **C NMR of p-CNPNF-m
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4. B 4413,4°/4,3°/3,3°- B XBAY [ E,oq BIE

& 3 XBAYS [1] EReqyV KIURE: X FIY [ o, or Fl 0™ fH
Table 3 The reduction potentials (Ereq)) 0f XBAY and substituent constant values of o¢, og and

oe X for groups X and Y

No X Y or(X)" oe(Y)" or(X)* or(Y)'  0c(X)°  oe(Y) Im® ERedjexp’
1 p-NMe; p-NMe, 0.15 0.15 -0.98 -0.98 -1.81 -1.81 0.00 -2.23
2 p-OMe p-NMe, 0.29 0.15 -0.56 -0.98 -0.50 -1.81 0.00 -2.23
3 p-Me p-NMe, 0.01 0.15 -0.18 -0.98 -0.17 -1.81 0.00 -2.17
4 p-H p-NMe, 0.00 0.15 0.00 -0.98 0.00 -1.81 0.00 -2.01
5 p-Cl p-NMe, 0.42 0.15 -0.19 -0.98 -0.22 -1.81 0.00 -1.96
6 p-F p-NMe, 0.45 0.15 -0.39 -0.98 0.06 -1.81 0.00 -2.14
7 p-CN p-NMe, 0.51 0.15 0.15 -0.98 -0.70 -1.81 0.00 -1.70
8 p-NO, p-NMe, 0.65 0.15 0.13 -0.98 -1.17 -1.81 0.00 -1.60
9 p-NMe; p-OMe 0.15 0.29 -0.98 -0.56 -1.81 -0.50 0.00 -2.23
10 p-OMe p-OMe 0.29 0.29 -0.56 -0.56 -0.50 -0.50 0.00 -2.20
11 p-Me p-OMe 0.01 0.29 -0.18 -0.56 -0.17 -0.50 0.00 -2.14
12 p-H p-OMe 0.00 0.29 0.00 -0.56 0.00 -0.50 0.00 -2.06
13 p-Cl p-OMe 0.42 0.29 -0.19 -0.56 -0.22 -0.50 0.00 -1.94
14 p-F p-OMe 0.45 0.29 -0.39 -0.56 0.06 -0.50 0.00 -2.10
15 p-CN p-OMe 0.51 0.29 0.15 -0.56 -0.70 -0.50 0.00 -1.63
16 p-NO, p-OMe 0.65 0.29 0.13 -0.56 -1.17 -0.50 0.00 -1.57
17  p-NMe, p-Me 0.15 0.01 -0.98 -0.18 -1.81 -0.17 0.00 -2.23
18 p-OMe p-Me 0.29 0.01 -0.56 -0.18 -0.50 -0.17 0.00 -2.14
19 p-Me p-Me 0.01 0.01 -0.18 -0.18 -0.17 -0.17 0.00 -2.10
20 p-Cl p-Me 0.42 0.01 -0.19 -0.18 -0.22 -0.17 0.00 -1.91
21 p-F p-Me 0.45 0.01 -0.39 -0.18 0.06 -0.17 0.00 -2.05
22 p-CN p-Me 0.51 0.01 0.15 -0.18 -0.70 -0.17 0.00 -1.63
23 p-NMe, H 0.15 0.00 -0.98 0.00 -1.81 0.00 0.00 -2.11
24  p-OMe H 0.29 0.00 -0.56 0.00 -0.50 0.00 0.00 -1.98
25 p-Me H 0.01 0.00 -0.18 0.00 -0.17 0.00 0.00 -2.05
26 p-Cl H 0.42 0.00 -0.19 0.00 -0.22 0.00 0.00 -1.96
27 p-F H 0.45 0.00 -0.39 0.00 0.06 0.00 0.00 -2.03
28 p-CN H 0.51 0.00 0.15 0.00 -0.70 0.00 0.00 -1.59
29 p-NO, H 0.65 0.00 0.13 0.00 -1.17 0.00 0.00 -1.53
30 p-NMe, p-Cl 0.15 0.42 -0.98 -0.19 -1.81 -0.22 0.00 -2.17
31 p-OMe p-Cl 0.29 0.42 -0.56 -0.19 -0.50 -0.22 0.00 -2.04
32  p-Me p-Cl 0.01 0.42 -0.18 -0.19 -0.17 -0.22 0.00 -1.98
33 p-H p-Cl 0.00 0.42 0.00 -0.19 0.00 -0.22 0.00 -1.91
34 p-Cl p-Cl 0.42 0.42 -0.19 -0.19 -0.22 -0.22 0.00 -1.81
35 p-CN p-Cl 0.51 0.42 0.15 -0.19 -0.70 -0.22 0.00 -1.72
36 p-NO, p-Cl 0.65 0.42 0.13 -0.19 -1.17 -0.22 0.00 -1.63
37  p-NMe, p-F 0.15 0.45 -0.98 -0.39 -1.81 0.06 0.00 -2.14
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

p-OMe
p-Me
p-H
p-Cl
p-F
p-CN
p-NMe,
p-Me
p-CN
p-NO,
p-NMe,
p-OMe
p-Me
p-F
p-CN
m-F
m-F
m-F
m-F
m-Br
m-Br
m-Br
m-Br
m-Br
m-CN
m-CN
m-CN
m-CN
m-CN
m-OMe
p-NMe,
p-OMe
p-Cl
p-CFs
p-CN
p-NO.
p-NMe;
p-OMe

p-F
p-F
p-F
p-F
p-F
p-F
p-CN
p-CN
p-CN
p-CN
p-NO;
p-NO.
p-NO;
p-NO.
p-NO.
p-NMe,
p-OMe
p-Me
p-Cl
p-NMe,
p-OMe
p-Me
p-F
p-Cl
p-NMe,
p-OMe
p-Me
p-Cl
p-CN
p-NMe,
m-Me
m-Me
m-Me
m-Me
m-Me
m-Me
m-F
m-F
m-F
m-F
m-Br
m-Br
m-Br

0.29
0.01
0.00
0.42
0.45
0.51
0.15
0.01
0.51
0.65
0.15
0.29
0.01
0.45
0.51
0.34
0.34
0.34
0.34
0.39
0.39
0.39
0.39
0.39
0.56
0.56
0.56
0.56
0.56
0.12
0.15
0.29
0.42
0.38
0.51
0.65
0.15
0.29
0.01
0.42
0.15
0.29
0.01

0.45
0.45
0.45
0.45
0.45
0.45
0.51
0.51
0.51
0.51
0.65
0.65
0.65
0.65
0.65
0.15
0.29
0.01
0.42
0.15
0.29
0.01
0.45
0.42
0.15
0.29
0.01
0.42
0.51
0.15
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
0.34
0.34
0.34
0.34
0.39
0.39
0.39

-0.56
-0.18
0.00
-0.19
-0.39
0.15
-0.98
-0.18
0.15
0.13
-0.98
-0.56
-0.18
-0.39
0.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-0.98
-0.56
-0.19
0.16
0.15
0.13
-0.98
-0.56
-0.18
-0.19
-0.98
-0.56
-0.18

-0.39
-0.39
-0.39
-0.39
-0.39
-0.39
0.15
0.15
0.15
0.15
0.13
0.13
0.13
0.13
0.13
-0.98
-0.56
-0.18
-0.19
-0.98
-0.56
-0.18
-0.39
-0.19
-0.98
-0.56
-0.18
-0.19
0.15
-0.98
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0.50
-0.17
0.00
-0.22
0.06
-0.70
-1.81
-0.17
-0.70
-1.17
-1.81
-0.50
-0.17
0.06
-0.70
0.02
0.02
0.02
0.02
-0.03
-0.03
-0.03
-0.03
-0.03
0.56
0.56
0.56
0.56
0.56
0.10
-1.81
-0.50
-0.22
-0.12
-0.70
-1.17
-1.81
-0.50
-0.17
-0.22
-1.81
-0.50
-0.17

0.06
0.06
0.06
0.06
0.06
0.06
-0.70
-0.70
-0.70
-0.70
-1.17
-1.17
-1.17
-1.17
-1.17
-1.81
-0.50
-0.17
-0.22
-1.81
-0.50
-0.17
0.06
-0.22
-1.81
-0.50
-0.17
-0.22
-0.70
-1.81
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
0.02
0.02
0.02
0.02
-0.03
-0.03
-0.03

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

-2.14
-2.07
-2.04
-2.02
-2.01
-1.58
-2.20
-1.97
-1.59
-1.43
-2.14
-2.06
-2.10
-2.01
-1.54
-2.22
-2.16
-2.14
-1.99
-2.31
-2.09
-2.07
-2.15
-2.14
-2.13
-2.01
-2.04
-1.94
-1.76
-2.27
-2.44
-2.37
-2.16
-1.99
-1.81
-1.86
-2.28
-2.21
-2.17
-2.04
-2.32
-2.37
-2.20
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81 p-Cl m-Br 0.42 0.39 -0.19 0.00 -0.22 -0.03 1.00 -1.99

82 p-CN m-Br 0.51 0.39 0.15 0.00 -0.70 -0.03 1.00 -1.71
83 p-NMe; m-OMe 0.15 0.12 -0.98 0.00 -1.81 0.10 1.00 -2.41
84 p-CN  m-OMe 0.51 0.12 0.15 0.00 -0.70 0.10 1.00 -1.81
85 p-NO; m-OMe 0.65 0.12 0.13 0.00 -1.17 0.10 1.00 -1.75
86 p-Cl m-CN 0.42 0.56 -0.19 0.00 -0.22 0.56 1.00 -1.81
87 p-CN m-CN 0.51 0.56 0.15 0.00 -0.70 0.56 1.00 -1.78
88 m-OMe m-CN 0.12 0.56 0.00 0.00 0.10 0.56 1.00 -1.87
89 m-Me  m-OMe -0.07 0.12 0.00 0.00 -0.03 0.10 1.00 -2.24
90 m-Me m-Me -0.07 -0.07 0.00 0.00 -0.03 -0.03 1.00 -2.27
91 m-Me m-F -0.07 0.34 0.00 0.00 -0.03 0.02 1.00 -2.26
92 m-F m-Me 0.34 -0.07 0.00 0.00 0.02 -0.03 1.00 -2.12
93 m-F m-F 0.34 0.34 0.00 0.00 0.02 0.02 1.00 -2.02
94 m-F m-Br 0.34 0.39 0.00 0.00 0.02 -0.03 1.00 -2.04
95 m-CN  m-OMe 0.56 0.12 0.00 0.00 0.56 0.10 1.00 -1.94
96 m-CN m-Me 0.56 -0.07 0.00 0.00 0.56 -0.03 1.00 -2.00
97 m-CN m-F 0.56 0.34 0.00 0.00 0.56 0.02 1.00 -1.90
98 m-CN m-CN 0.56 0.56 0.00 0.00 0.56 0.56 1.00 -1.89
99 m-Br m-Me 0.39 -0.07 0.00 0.00 -0.03 -0.03 1.00 -2.14
100 m-Br m-CN 0.39 0.56 0.00 0.00 -0.03 0.56 1.00 -1.97
101 m-Br m-Br 0.39 0.39 0.00 0.00 -0.03 -0.03 1.00 -1.96

® The values were taken from Reference”. ® The values were taken from Referencel®. © The Egeq values of 4,4’-substituted
XBAYs (No 1~52) were taken from Reference®®], and were adjusted by Ferrocene, in this work, that is, 0.27V was added to the
Eresy Values of ref.”®. For example, the Eegexp Of p-Me;NBANMey-p is -2.50+0.27 = -2.23V. ® The Ereq values of
4,3°13,4°/3,3’- substituted XBAY's (No 53~101) were taken from Referencel®).
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