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ABSTRACTS. The rate constant of the reaction of 3- or 4-substituted pyridines with benzyl ben-
zenesulfonate in acetone at 35°C were determined by an electric conductivity method. According
to the Hammett plot, the rates were increased the electron donating ability at the Sy2 reaction of
benzyl benzenesulfonate with pyridine and 4-NH, pyridine was correlated with ¢* than Hammett
o value This result was explained that NH, group and N atom in pyridine are largely contribute
by resonance.

In Bronsted plot, 4-amino and electron attracting group were deviated from the increasing part
at linearity. It was considered to solvent effects on substituents. A mechanistic possibility was pro-
posed to account for the results. Some activation parameters were also calculated.
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Table 1. Data of calibration graph in acetone at
35 °C.

Conc. BPBS¥ Pyridine Conductance

(mol/1) {mol/?) (D)

0. 00250 0. 04750 1624
0. 60200 0. 03800 1384
0. 00150 0. 02850 1142
0. 00125 0. 02375 1000
0. 00100 0. 01900 88
0. 00050 0. 00950 493

*Cone. Benzylpyridinium benzenesulfonate,

:

Conductonce{uv)
°
o
o
T

-]
?
o

Q

' 1 1 '} 1

05 0 1) P} 25
Canc. of benzyipyridinium benzenesufonte{M x10%}

Fig. 1. Calibration graph of comcentration zs. con-
ductance for benzylpyridinum benzenesulfonate in ace-
tone at 35 °C.
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Table 2. The rate of benzyl benzenesulfonate with pyridine in acetone at 25°C.

time (min) A (g mho)} t+4(4=28 min) ers Jog(A1ea— A1)
0 10.0 280 224.2 2.3310
5 13.1 285 224.6 2.3508
19 15. 0 290 225.1 2. 3255
15 17.2 295 225.7 2.3224
20 12.0 300 226.1 2.3191
25 21.0 305 226.6 2.3159
30 23.2 310 227.0 2. 3130
35 26-6 315 227.3 2. 3092
40 27.6 320 227.7 2. 3047
45 20.4 325 228.3 2.3012
2.3300
2.3200
<2.3100}
*x
2.3000-
2,290G-
*2'28000 3'OO GOlO 9l00 IZE)O I5'OO I8|OO 2I.OO 241»00 2'1700 3600 3:1500 31600

Time(sec)

Fig. 2. The kinetic plot for the reaction of pyridine with benzyl beazenesulfonate in acetone at 35 °C.
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Fig. 3. Kinetic plot for the reaction of benzyl benzenesulfonatewith pyridine,

Tabie3. Table of (ester) vs. (pyridine).

(Ester] (Pyridine) B X104 (sec™t)
0. 00250 0.05 0. 2620
0. 00125 0.05 0.1312
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Fig. 4. The isokinetic relationship for the reaction
of benzy! benzenesulfonate with pyridines in acetone.
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Table 4. Quaternization of substituted pyridines with benzyl benzenesulfonate in acetone.

104k (Z-mol--sec™) AR+ — 48+
Substituent a*

. 45°C 35°C 25°C (Kcal-mol*) (e.0)
4-NH, ~0.66 211. 26 105. 54 13.4 53.6
4-CH, ~0.17 4.16
3-CH,3 —-0.07 8.76
3.5-(CHy), —0.14 30 12.28 6.26 16. 89 57.19

H 0 5.24 2.25 14. 24 59.48
4-Cl 1.88
3-Br 0.39 2.88 1.66 0.84 10.17 62,50
4-Br 2.63 2.26 1.36 9.15 62.13
3-CONH, 0. 28 1.91
3-CeH,CO 0. 34 1.56
3CN 0.56 0.48
4-CN 0.66 0.61
= D.H. McDanie] and H.C. Brown, J. Org. Chem., 23, 420 (1938).
¢ M. Charton, ibid., 28, 3121 (1963).
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Fig. 6. Correlation between K, and log # for the reaotion of pyridines ‘with benzyl benzenesulfonate in acetone

at 35 °C.
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Fig. 6. Hammett plot for the reaction of pyridines
with benzyl benzenesulfonate in acetone at 35°C.
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