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ABSTRACT. Kmetxcs of the reaction of 2-phenethyl p-bromobenzenesulfonate with substituted
pyridines in acetonitrile were investigated by an electric conductivity method at 1-2000 bars and
45~55°C. The rates of these reactions were increased with raising temperatures, pressures and by
changing electron-donating substitutents in pyridine. When raising pressure the Hammett reaction
parameter |p| and Brensted 8 values were increased, and isokinetic temperature observed from
isokinetic relationship between 4H* and 45 was decreased. These results indicate that the Sy2

characters were increased with raising pressure.
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Table 1. Second-order rate constants 10%s//mol™*
min-! for the reaction of phenethyl brosylate with
pyridines in acetonitrile at various temperatures and
pressures

Pyridine

substituent p/atm
H 1 500 1000 1500 2000
45°C 13.94 18.15 27.18 37.54 48.87
50°C 18.65 24.41 33.67 43.69 56.17
55°C 25.26 31.83 45.64 60.62 77.19
3-CHj;
45°C 18.42 25.72 34.20 45.12 59.52
50°C 27.68 37.18 42.18 45.12 67.61
55°C 34.27 43.72 55.94 72.73 92.64
3,5-(CHs):
45°C 28.12 39.36 53.17 71.72 93.17
50°C 35.78 50.61 67.39 84.58 105.15
55°C 54.57 69.39 90.21 118.27 149.46
4-NH,
45°C 164.98 230.41 289.50 345.99 450. 17
50°C 202. 38 280.67 379.45 493.45 638. 14
55°C 291. 40 383.73 469.40 547.93 703. 96
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Fig.1. The plots of the Ink; against pressure for the
reaction of 2-phenethyl brosylate with pyridine.

Table 2. Activation volume (4V*) for the reaction of
2-phenethyl brosylate with pyridines in acetonitrile
at various temperatures

Pyridine substituent

4V*(cm¥/mole) ~ 45°C  50°C  55°C
H ~16.90 ~—15.94 —15.55
3-CHs ~15.25 —14.39 —13.46
3,5-(CH),  —15.65 —15.38 —13.80
4-NH, —12.61 -12.26 —11.42
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Table 3. Activation enthalpy, entropy and free energy for the reaction of 2-phenethyl brosylate with pyridines

in acetonitrile at 50°C and 1~2, 000atm

Pyridine substituent 1 500 1000 1500 2000
4H~(Kcal/mole) | 11.69 11.01 10.10 9.29 8.82
H A48 (eu/mole) ! —35.00 —36.59 —38.74 —40.76 —41.71
4G*(Kcal/mole) ’I 23.00 22.83 22.62 22.43 22.30
AH*(Kcal/mole) ! 12.26 10. 39 9.56 9.23 8.52
3-CH; 45%(eu/mole) ~32.46 —37.66 —39.98 —40.54 —42.27
A4G=(Kcal/mole) 22.75 22.56 22.48 22.33 22/18
A4H=(Kcal/mole) 13.09 11. 11 10.32 9.89 9.14
3,5-(CHa): 48%(eu/mole) —29.40 —34.81 —36.70 —37.57 —39.46
4G~ (Kcal/mole) 22.59 22.36 22.18 22.03 21.89
AH~(Keal/mole) 11.14 9.93 9.39 8.92 8. 66
4-NH, 45 (eu/mole) —31.97 —34.06 —36.14 —37.07 —37.35
A4G*(Kcal/mole) 21.47 21.26 21.07 20.90 20.73
2000 atm
log k/% “'NHZ o (P=0-272)
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p (P =-1.608) # i oni
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Fig.2. The Hammett plots for the reaction of 2-ph-
enethyl brosylate with substituted pyridines in aceto-
nitrile at 50°C. The substitutents included in this
plot are the 4-NHg, 3,5-(CHa)z, 3-CHaz, and H.
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Fig.3. The Brgnsted plots for reaction of 2-phenethyl
brosylate with substituted pyridines in acetonitrile at

50°C.

Table 4. The Hammett p values and Brgnsted § values
of the reaction 2-phenethyl brosylate with substituted
pyridines in acetonitrile at 50°C and various pressures

P/a:m) 1 500 1000 1500 2000
P —1.517 —1.543 —1.579 —1.592 —1.604
(r=0.998) (0.996) (0.996) (0.997) (0.998)

8 0.258 0.262 0.268 0.270 0.272
(r=0.998) (0.998) (0.999) (0.999) (0.999)
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Fig.4. Correlation between activation enthalpies and
entropies for the reaction of 2-phenethyl brosylate
with substituted pyridines in acetonitriles at 50°C and
latm, 1000atm.

Table 5. The isokinetic temperature for the reaction
of 2-phenethyl brosylate with substituted pyridines
in acetonitrile at 50°C and 1-2000 atm

p/atm
1 500 1000 1500 2000
Tis0(K) 251 234 219 205 196
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