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ABSTRACT. Kinetic studies on the solvolysis of para-methyl benzyl nitrate and benzyl nitrate
were carried out in aqueous methanol, entanol, acetonitrile, acetone, tetrahydrofuran and dioxane
mixtures at 60°C. The rates were faster in protic solvent mixtures than in aprotic solvent mixtures.
This was considered in the light of transition state stabilization by hydrogen bonding solvation of
protic solvent mixtures. Grunwald-Winstein equation, extended Grunwald-Winstein equation and
correlation between Er(30) and rate constant were applied in order to discuss the transition state
variations caused by changing benzyl substituents and solvents. The rsults showed that strong

electrophilic assistance of solvent is operative in the the water-rich solvents.
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Table 1. Rate constants(k; X 10¢S-! for solvolysis of
MBN and BN in binary aqueous solvent mixtures at
60.0°C

solvent® MBN¢ BN?

H;0 396 +10 4.97 +0.08
10MeOH 215 +6 3.41 +0.02
20 134 £5 2.49 +0.02
30 78.0+1.3 1.66 +0.02
40 38.9+1.0 1.05 £0.01
50 19.5+0.3 0.673+0. 003
10EtOH 192 +2 3.20 +0.05
20 97.5+0.3 2.07 £0.02
30 48.040.3 1.11 £0.02
40 18.54+0.3 0.577+0. 003
50 7.72+0.04 0.285+0. 005
10MeCN 174 +2 2.63 +0.06
20 66.2+0.5 1.15 +0.03
30 22.61+0.1 0.583+0. 009
40 7.49+0.19 0.285+0. 009
50 3.39+0.04 0.14040. 004
10MezCO 177 +4 2.67 +£0.02
20 77.6x+1.1 1.26 £0.02
30 28.7+0.2 0.713+0. 006
40 7.9410. 03 0.342+0.010
50 3.2440.14 0. 137£0. 004
10THE 141 +2 2.56 +0.01
20 58.7+1.8 1.02 £0.05
30 22.44+0.8 0.4514+0.011
40 7.41+0.20 0.20310. 008
50 2.83+0.11 0.102+0. 004
10diox 123 +2 2.07 002
20 51.5+0.9 0.92610. 001
30 18.0+0.5 0. 450%0. 005
40 7.02+0.30 0.198+0. 006
50 2.3610.07 0.101+0. 002

“Volume percent of cosolvent. ¢Determined con-
ductometriclly iduplicate or quadruplicate; errors
shown are average deviations.
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Table 2. Results of mY correlations

mYl—AdCl

m r m rk

mY, mct
solvents®

compd

MBN 0-50MeOH 0.8 0.997 0.67 0.992
0-50EtOH 0.90 0.990 0.63 0.985
0-50MeCN 1.05 0.995
0-50Me,CO 1.00 0.99 0.73 0.99
0-50THF 0.92 0.99
0-50diox 1.11 0.990

20-50MeOH 0.80 0.999 0.60 0.999
20-50EtOH 0.78 0.998 0.53 0.999
20-50MeCO 0.92 0.994 0.68 0.997

BN  0-50MeOH 0.55 0.999 0.44 0.996
0-50EtOH 0.68 0.996 0.45 0.994
0-50MeCN 0.76 0.994
0-50Me;CO 0.71 0.996 0.51 0.99%
0-50THF 0.73 0.995
0-50diox 0.76 0.989

20-50MeOH 0.54 0.997 0.40 0.998
20-50Me;CO 0.60 0.997 0.41 0.999
20-50Me,CO 0.64 0.999 0.47 0.998

sVolume percent of cosolvent. *Correlation coeffi-
cients.
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Table 3. Results of extended grunwald-winstein co-

rrelations

compd m 1 re Im
MBN? 1.06 1.03 0. 986 0.97
BN? 0.83 1.27 0. 981 1.54
CH;CHCH,OTs¢ 0.70 1.07 0.989 1.54
CH,CHCH;0Bs¢ 0.68 1.07 0.989 1.56

“Correlation coefficients. Solvent system; HyO, 10
~50MeOH andEtOH, No. of data points, n=11.
cReference 18.
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Fig.1. Linear correlation between Er(30)-values and

log #; for solvolysis of p-methyl benzyl nitrate at
60°C.
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Table 4. Slopes for the plot of log %; vs. Er(30)¢

compd a r

MBN 0. 240 0.979
BN 0.180 0.980
t-BuCl¢ 0.238 0.943

sSolvent system; H;O, 10~50MeOH, EtOH, Me,
CO and diox. No. of data points, 2#=21. *Correla-
tion coefficients. ‘Reference 12.

Table 5. Comparison of Reactivity for Solvolysis of
Benzyl and Methyl Compounds in Water at 60. 0°C

10%,, 571
compd
Z=Cl* NO;
p—CH3C5H4CHZZ 318 396
CeHsCH,Z 5.81 4.97
»-CIC¢H,CH,Z 3.20 2.95%
2-NOLgHCH,Z 0.150 0. 0450°
CHg3Z¢ 0. 008

aK.M. Koshy, R.E. Robertson, and W.M. Stra-
chan, Can. J.Chem., 51, 2958 (1973). ‘Reference
3. “Reference 21.
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