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ABSTRACT. Rates of the reaction for p-nitro benzyl chloride, benzyl chloride and p-methyl
benzyl chloride with pyridine in methanol solvent have been measured by an electric conductivity
method at 40°C and 50°C under various pressures (1~2000bar). Pseudo first-order rate constants
and second—order rate constants were determined. Rates of these reactions were increased in the
order p~NO,<p-H< p-CH; and increased with temperature, pressure and concentration of pyridine.
From those rate constants, the activion parameters were evaluated. The activation volume and the
activation compressibility coefficient are both negative values, but the activation enthalpy is
positive and the activation entropy is large negative value. From the evaluation of the ground
state and transition state which was resulted from substituents and pressure, it was found that this
reaction proceeds through Sy2 reaction, and Sy2 fashion is slightly disappeared as pressure increases.
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Table 1. Rate constants for the reaction of benzyl chlorides with pyridine in methanol at 40°C and 50°C under

various pressures

) k32X 104(1-mole! - sec™?)
Benzyl chlorides Tt(z;né;. Pressure (bar)

1 200 500 1000 1500 2000
p-NO; 40 1.81 2.03 2.21 2.30 2.59 2.80
50 4.91 5.80 6.60 7.10 8.34 9.26
p-H 40 2.39 2.49 2.79 3.04 3.20 3.37
50 5.89 6.52 7.46 8.30 9.11 10.2
¢CH; 40 3.01 3.28 3.60 3.85 4.01 4.11
50 6.58 7.50 8.48 9.37 10.13 11.23
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Fig.1. Pressure dependence of In k; for the reaction
of benzyl chlorides with pyridine in methanol at 40°
and 50°C under pressures.
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Table 2. Activation volume parameters for the reaction of benzyl chlorides with pyridine in methanol at 40°C

and 50°C under various pressures

—4V*(ml-mole?) .
Benzyl chlorides Te:n P- Pressure(bar) (ml- bl:r‘i(-103
O mole-1)
‘ 1 200 500 1000 1500 2000

2-NO. 40 7.31 6.93 6. 25 5.13 4.01 2.89 2.24

50 12.0 11.1 9.87 7.75 5.64 3.53 4.22

p-H 40 9.39 8.75 6.61 6.16 4.55 2.93 3.23

50 12.1 11.3 9.98 7.85 5.72 3.59 4.26

?»-CHs 40 10.7 9.96 8.87 7.04 5.21 3.39 3.65

50 13.5 12.5 11.0 8.61 6.19 3.76 4.84
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Table 3. Activation thermodynamic parameters for the reaction of benzyl chlorides with pyridine in methanol

under various pressures

Activation Benzyl Pressure(bar)
thermodynamic chlorides
parameters 1 200 500 1000 1500 2000
4H* P-NO, 19.4 20.5 21.4 22.0 22.8 23.4
(kcal/mole) -H 17.2 18.7 19.1 19.5 20.4 21.6
p-CH, 15.2 15.8 16.6 17.2 18.0 19.4
—48* ?-NOg 13.8 10.2 7.13 5.03 2.06 1.02
(e.u.) ?-H 20.4 15.4 13.9 12.3 9.43 5.54
»-CHs 26.2 23.5 21.4 19.2 16.7 11.6
4G* $-NO, 23.7 23.6 23.6 23.6 23.5 23.7
(kcal/mole) p-H 23.2 23.5 23.4 23.4 23.4 23.6
p-CH; 23.2 23.1 23.0 23.0 22.9 23.8
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Fig. 2. The relationship of activation thermodynamic
parameters versus pressures in methanol. (——@—; p—

NO;, —A—; p—H,—(O—; p—CHy).

Fig.3. Plots of 4V* versus 4S* for the reaction of
benzyl chlorides with pyridine in methanol under
various pressures.
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Fig.4. The isokinetic relationship of the reaction in
methanol for pressure change(Q:p-NO; T=ip =
302K, A: p—H, Tio=207K, @: pCHs, Tio=
294K).
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