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Table 1. pKa values for anilinium ions and dimethylanilinium ions in aqueous solution at 25°C.*
Substituent Anilinium  Dimethylanilinium Substituent Anilinium Dimethylanilinium
ions ions ions ions
p-CH; 5.123 5.642 m-CHj; 4.772 5.348
p-OCH; 5.394 5.869 m-OCH; 4.225 -
H 4.634 5.174 H 4.634 5.174
p-PhO 4.785 - m-PhO 3913 -
p-SCH; 4.407 4.871 m-SCH; - -
p-CO,Et 2.572 2.705 m-CO,Et 3.690 4.071
p-CH;CO 2.233 2.280 m-CH;CO 3.645 4.078
p-F 4.677 - m-F 3.605 -
p-CsHsCO 2.234 2.269 m-C4H;CO 3.574 -
p-Cl 3.986 4.836 m-Cl 3.529 -
p-Br 3.886 4.284 m-Br 3.501 3.839
p-N=NPh 2.862 - m-N=NPh - -
p-CF; 2.856 3.101 m-CF; 3.289 3.590
p-CONH, 2.846 - m-CONH, ---* -
p-CO,CH; 2.530 2.718 m-CO,CH, ---* -
p-SO,NH, 2.105 2.188 m-SO,NH, 2.843 -
p-CN 1.797 1.818 m-CN 2.788 2.990
p-CHO 1.718 1.693 m-CHO - 3.760
p-SO,CH; 1.582 - m-SO,CH; 2.580 -
p-NO, - - m-NO, 2.513 2.659

a) Apparent pKa values at ionic strength of 0.038.
ions. Ref. [15]. b) No data available.

Experimental errors were within 0.005pKa unit for all
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Fig. 1. ApKa's of Dimethylanilinium ions against those of anilinium ions.
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Table 2. Energy changes (AE,)" of reactions 3, 5, 6, and 7 calculated at the B3LYP/6-311+G(2d,p) + ZPE".

Substituent reaction
3 5 6 7
(para substituents)
NMe, -11.35 -9.38 -10.20 -8.11
NH, -8.57 -6.68 -7.64 -5.67
OH -3.10 -1.45 -2.83 -1.16
OCH; -5.22 -3.57 -4.71 -3.01
CH, -2.95 -2.45 -2.55 -2.05
C,H; -3.23 -2.84 -2.72 -2.36
i-C;H; -3.54 -3.12 -3.07 -2.68
t-C,H, -3.97 -3.61 -3.40 -3.08
F 2.83 3.68 2.66 3.48
Cl 3.79 3.90 3.80 3.72
H 0.00 0.00 0.00 0.00
CO,CH; 4.53 2.79 4.86 2.58
SOCH; 4.58 3.89 4.81 3.77
CF, 9.01 7.71 8.82 7.06
CN 12.39 10.49 12.27 9.71
SO,CH;, 9.70 7.76 9.72 7.30
CH;CO 5.94 4.09 6.20 3.76
C4H;CO 3.66 1.69 4.24 1.88
CHO 9.12 6.79 9.35 6.34
NO, 14.64 11.85 14.73 10.97
(meta substituents)
NMe, -8.03 -7.73 -7.27 -6.69
NH, -4.85 -4.87 -4.16 -4.09
OH -0.71 -0.96 -0.53 -0.95
OCH; -2.90 -2.97 -2.55 -2.78
CH;, -2.19 -2.14 -1.96 -1.81
C,H; -2.63 -2.62 -2.35 -2.19
i-C;H; -3.09 -2.98 -2.68 -2.61
t-C,H, -3.92 -3.74 -3.46 -3.15
F 493 4.46 4.74 4.00
Cl 4.62 4.28 4.59 4.09
H 0.00 0.00 0.00 0.00
CO,CH; 1.33 1.27 1.42 1.01
SOCH; 2.51 1.92 2.64 1.56
CF, 7.74 7.36 7.46 6.63
CN 10.83 10.31 10.40 943
SO,CH;, 7.40 6.74 7.21 6.15
CH;CO 2.11 1.88 2.33 1.70
CsH,CO 0.34 0.09 0.60 0.03
CHO 548 5.08 5.43 4.60
NO, 11.66 11.12 11.28 10.16

a) In unit of kcal mol™. b) Scaled 0.8929
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Table 3. Results of linear regression analysis for AE, against AG,(aq.,exptl.).

Reaction Substituents’ a b R N
3) meta 4.324 -2.289 0.8967 20

all 2.833 -0.554 0.8706 39

(6) meta 3.588 -1.035 0.9792 7

all 2.404 -0.373 0.8986 17

a) AE,’s are calculated energy differences in gas phase. Least squares method was applied for -AE, =a X
AG,(aq..exptl.)+b. R is correlation coefficient. b) Number of substituents included in the analyses.

Table 4. Results of linear regression analysis for AE, against o".

Reaction Substituents” P c R N
3) meta 15.951 -0.937 0.9955 20
all 17.879 -1.193 0.9868 39

5) meta 15.221 -1.030 0.9949 20

all 15.589 -1.092 0.9956 39

(6) meta 15.033 -0.669 0.9961 20

all 17.025 -0.832 0.9841 39

@) meta 13.652 -0.857 0.9954 20

all 14.02 -0.845 0.9961 39

a) AE,’s are calculated energy differences in gas phase. Least squares method was applied for -AE, = p
X o%c. Ris correlation coefficient. b) Number of substituents included in the analyses.
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