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Effect of meta—group on the reduction potentials of
disubstituted stilbenes
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Abstract: Forty—one samples of model compounds, 3,4’ —disubstituted stilbenes (m—XSBY —p) were
synthesized, and their molecular structures were characterized by '"H NMR and "C NMR. The reduction
potentials E , of these model compounds were measured in anhydrous acetonitrile. For these measured Eg,
values, a quantitative correlation analysis was carried out by using the Hammett electronic effect constants and
excited—state substituent constants of groups X and Y. A quantitative expression was obtained, in which the
standard deviation is 0.063 V and is within the experimental error. The result indicates: the E_, of the model
compounds were affected by both Hammett electronic effect constant and excited —state substituent constant of
groups X and Y. Compared with the group Y, the effect of meta—group X on the E; , is important, and the
electron—withdrawing effect of X makes a higher E; ; and an easier reduction of model molecule. While the effect
of para—group Y on the Ey_, is little and can be ignored.
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No m-X Y-p oL (X) " o (¥) " o(X)" a(Y)" Bt ey e, ca
1 m-NO, NMe, —p 0.66 -1.81 0.71 -0.83 -2.56 -2.52
2 m-NO, OMe-p 0.66 -0.50 0.71 -0.27 -2.50 -2.55
3 m-NO, Me-p 0.66 -0.17 0.71 -0.17 -2.48 -2.47
4 m-NO, H 0.66 0.00 0.71 0.00 -2.40 -2.42
5 m-NO, F-p 0.66 0.06 0.71 0.06 -2.38 -2.40
6 m-NO, Cl-p 0.66 -0.22 0.71 0.23 -2.43 -2.48
7 m-NO, CF;—p 0.66 -0.12 0.71 0.54 -2.50 -2.46
8 m—-NO, CN-p 0.66 -0.70 0.71 0.66 -2.54 -2.58
9 m-1 OMe-p 0.05 -0.50 0.35 -0.27 -2.44 -2.54
10 m-1 Me-p 0.05 -0.17 0.35 -0.17 -2.66 -2.56
11 m-1 H 0.05 0.00 0.35 0.00 -2.59 -2.56
12 m—=1 Cl-p 0.05 -0.22 0.35 0.23 -2.64 -2.56
13 m-1 CF;-p 0.05 -0.12 0.35 0.54 -2.58 -2.56
14 m—=1 CN-p 0.05 -0.70 0.35 0.66 -2.49 -2.51
15 m—-CH=CH, OMe-p 0.08 -0.50 0.06 -0.27 -2.62 -2.61
16 m—-CH=CH, Me-p 0.08 -0.17 0.06 -0.17 -2.51 -2.63
17 m-CH=CH, CF;-p 0.08 -0.12 0.06 0.54 -2.54 -2.63
18 m-CH=CH, CN-p 0.08 -0.70 0.06 0.66 -2.64 -2.58
19 m—Ph OMe—p 0.01 -0.50 0.06 -0.27 -2.60 -2.59
20 m—Ph Me-p 0.01 -0.17 0.06 -0.17 -2.58 -2.62
21 m—Ph H 0.01 0.00 0.06 0.00 -2.56 -2.63
22 m—Ph Cl-p 0.01 -0.22 0.06 0.23 -2.57 -2.62
23 m—Ph CF;—p 0.01 -0.12 0.06 0.54 -2.61 -2.62
24 m—Ph CN-p 0.01 -0.70 0.06 0.66 -2.50 -2.55
25 m—Et OMe-p -0.06 -0.50 -0.07 -0.27 -2.73 -2.60
26 m-Et Me-p -0.06 -0.17 -0.07 -0.17 -2.72 -2.64
27 m—Et H -0.06 0.00 -0.07 0.00 -2.65 -2.65
28 m—Et Cl-p -0.06 -0.22 -0.07 0.23 -2.63 -2.64
29 m-Et CF;—p -0.06 -0.12 -0.07 0.54 -2.69 -2.65
30 m-Et CN-p -0.06 -0.70 -0.07 0.66 -2.52 -2.56
31 m—NMe, OMe-p 0.17 -0.50 -0.16 -0.27 -2.75 -2.67
32 m—NMe, H 0.17 0.00 -0.16 0.00 -2.66 -2.67
33 m—NMe, Cl-p 0.17 -0.22 -0.16 0.23 -2.62 -2.68
34 m—NMe, CF;-p 0.17 -0.12 -0.16 0.54 -2.71 -2.68
35 m—NMe, CN-p 0.17 -0.70 -0.16 0.66 -2.54 -2.65
36 m—-CCH OMe—p 0.18 -0.50 0.21 -0.27 -2.62 -2.60
37 m—-CCH Me-p 0.18 -0.17 0.21 -0.17 -2.65 -2.60
38 m—-CCH H 0.18 0.00 0.21 0.00 -2.62 -2.59
39 m—-CCH Cl-p 0.18 -0.22 0.21 0.23 -2.66 -2.60
40 m—-CCH CF;—p 0.18 -0.12 0.21 0.54 -2.70 -2.60
41 m—-CCH CN-p 0.18 -0.70 0.21 0.66 -2.51 -2.58
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