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ABSTRACT. Rates of the reaction for p-nitrobenzyl chloride, benzyl chloride and p-methylbe-
nzyl chloride with pyridine in DMF solvent have been measured by an electric conductivity me-

thode at 40° and 50°C under various pressures. From those rate constants, the activation parameters
AV#*, 48*, 4H*, AS*, AG*) were evaluated. 4V* and 48* are both negative valued, but 4H#*
is positive and 4S* is large negative value. From the evaluation of the initial state and transition
state which was resulted from substituents and pressure, it was found that this reaction proceeds

through bimolecular reaction.
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Fig. 1. High-pressure conductance cell.
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Table 1. Second-order rate constants(%;x1041-mole-!
-sec”!) for the reaction of benzyl chlorides with
pyridine in DMF

Temp. pressure(bar)
(°C) 1 200 500 1000 1500 2000

(a) 4-nitrobenzyl chloride
1.94 204 210 215 243
4.19 454 479 506 6.01
(b) benzyl chloride
40 230 237 265 27 29% 330
50 4.03 4.62- 526 579 6.37 7.37
(¢) 4-methylbenzyl chloride
40 3.42 3.87 410 4.28 4.8 5.48
50 5.456 7.39 7.93 826 9.30 11.5

40 1.74
50 3.61

2
'/n/

I i i i
1 500 1000 1500 2000

pressure(ber)

Fig. 2. Pressure dependence of In k; for the benzyl
chlorides with pyridine in dimethyl formamide (DMF)
at 40° and 50°C under various pressures.
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Table 2. Activation volumes(4V*) and compressibility coefficients (45%)

o —4V*~(ml-mole} — 46
Temp. (°C) 1 200 500 (1000 = 1500 2000 (m! -baeﬂ)-(r}:gsle")

(a) 4-nitrobenzyl chloride

40 4.54 4.43 4.25 3.97 3.68 3.39 0.58

50 7.06 6.83 6.47 5.88 5.28 4.69 1.19
(b) benzyl chloride

40 5.13 5.00 4.80 4.48 4.15 3.83 0.65

50 8.11 7.4 7.43 6.75 6.07 5.38 1.36
(¢) 4-methylbenzyl chloride

40 5.49 5.34 5.10 4.71 4.32 3.93 0.78

50 10.9 10.3 9.41 7.94 6. 47 5.00 2.94

Table 3. Activation parameters for the reaction of benzyl chlorides with pyridine in DMF under various

pressures

pressure 4-nitrobenzyl chloride benzyl chloride 4-methylbenzyl chloride
(bar) 4H~ —48* 4G+ 4H* —A48* AG* 4H* —48* 4G*=
1 14.1 30.9 23.8 10.6 41.3 23.6 8.73 46.6 23.3
200 14.9 28.1 23.7 12.8 34.4 23.5 12.4 34.7 23.2
500 15.4 26.3 23.6 13.1 33.0 23.5 12.6 33.8 23.2
1000 15.9 24.7 23.6 14.3 20.4 23.5 12.7 33.6 23.2
1500 16.5 22.6 23.6 14.8 27.6 23.4 12.7 33.4 23.1
2000 17.5 19.2 23.5 15.5 25.0 23.3 14.2 27.9 23.0

*JH*: kcal-mole~l, A4S~ : cal-mole~!-deg™l, A4G*: kcal-mole™l.
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