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Abstract The thermodynamic parameters for the solvolysis of the p-chlorobenzyl chloride taking

place in the various aqueous mixtures were determined.
From the application of these data to the formula dydH+*=a'Y-+5b544S5* the following conclusion
was obtained: That the substrate constant &’ differs in different aqueous solvent was found, and

using each &' value the solvolysis mechanism of g-chlorobenzyl chloride in each aqueous mixture

can be determined.
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1. Al & p-Chlorobenzyl chloride; Eastman
Kodak Company(U.S.A) G.R | A F5F3ld A
£ L. (m.p 28~29°C)

Absolute formic acid silver
potassium thiocyanate, Nitrobenzene,
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2. HISAZAMpO £ A¥EYY s HEe
o] FPow AYPAF}E= Table Ia-If o] Vel
¥}s} 72t}h, &k bx p-chlorobenzyl chloride®] -
224 (.05 Me] = silver nitrate®] 5%+ Table
laldo] A= 0.04986 M, Table Ie-IfelA&
0.04988 M o] o}, Potassium thiocyanate & F%.
2 Table Ia-Ie o) Al = 0.05007 M, Table L fo]
A& 0.05085 M o],

Table I.a The concentration of chloride ion for
the solvolysis of p-chlorobenzyl chloride in 100%
formic acid solution at 6030.05°C

t(l}rﬁ:) K(xSn(ll)N (Cl)e=p(®) lﬁgg2 {b—p(}
0 4.782 0. 00198 0. 6966
2 4.572 0. 00408 0. 6779
4.353 0. 00627 0. 6574
10 3.945 0. 01036 0. 6165
21 3.284 0.01698 0. 5407

7]

SERCEE

Table I. b The concentration of chloride ion for
the solvolysis of p-chlorobenzyl chloride in 80%
formic acid solution at 60-+0.05°C

t(l}r:;z) IEISn(lJ)N (Cl)e=p(® Iigz {b—p®}
0 4.774 0. 00206 0. 6590
2 4,436 0. 00544 0. 6526
4 4.181 0. 00800 0. 5985
6 3.917 0. 01064 0. 5686
8 3.671 0.01310 0.5387
10 3.470 0. 01511 0.5127
12 3.230 0. 01752 0.4793

Table I.¢ The concentration of chloride ion for
the solvolysis of p-chlorobenzyl chloride in 60%
formic acid solution at 60-+0.05°C

time  KSCN  (Cl)t=0() log{b—p(®)}
(hrs)  (mb) +2
0 4.731 0. 00249 0. 6817
2 4.204 0. 00777 0. 6311
4 4.038 0. 00948 0. 6134
6%  3.263 0. 01719 0.5231
12 % 2.590 0. 02393 0. 4250

Table 1. d The concentration of chloride ion for

the solvolysis of p-chlorobenzyl chloride in 100%
formic acid solution at 75-0.05°C
t(l}rlliz) K(fn%\’ (CI)e=p(®) ligz {6—p(D}
0 4.745 0. 00235 0. 6828
2 4. 028 0. 00953 0.6127
4 3.424 0. 01558 0. 5433
6 3.019 0.01963 0. 4898
8 2.491 0. 02492 0. 4082
10 2.188 0. 02795 0. 3535
12 1.934 0. 03049 0. 3016

Azte] w2 log{d—p(®)}e] ¥3E plotd
A3} o] uh-&-2 first order rate law 7} & AH
e g3t

azbA] wSSEAF kY Fe A4 A4 7
¢z 28 ALYt o k9 F{E AN

Journal of the Korean Chemical Society



o8 7ta EEFE9 )4 p-Chlorobenzyl Chloride o 7}&v) 3] 207

48" A4H*

2.303 2.303RT

o ¢ 3} %ﬁﬂ’ﬂ parameter 5 A A3} o},
2 ZA3E Table To] HA314 o),

log kx—log +

Table I.e The concentration of chloride ion for

the solvolysis of p-chlorobenzyl chloride in 80%
formic acid solution at 754-0. 05°C

t(i}fgz) K(rsn(l:)N [ClN)e=p(®) 1132 {b—p(2)}
0 4.757 0. 00150 0. 6883

2% 3240 0. 01693 0.5232
3 3.119 0.01816 0. 5069
4 2.716 0.02226 0.4476

6+  1.906 0. 03050 0. 2965
7 1.791 0. 03167 0. 2700

Table I. £ The concentration of chloride ion for
the solvolysis of p-chlorobenzyl chloride in 60%
formic acid solution at 75-+0.05°C

9 g 95T ¥ 2 Grunwald-Winstein 4]
log k=mY+log ko
off HY3ted = linearity & A A3k

T C\:

t 723} linear
correlation coefficient 7+ F2lo] 60°C, 75°C o)
A 7+7} 0.995, 0.998 2 ﬁ‘}iv‘r. A7 Y& HF
ZEF dAAA S 54 vE =
polarity parameter 24 £} ionizing power
o Axolt, Yol m2& log k9 #3E plot
& A€ Fig. 1] vhepigie,

solvent

Table I ska) Y values of various solvents.
EtOH MeOH Formic acid
% Y % Y % Y
100 —2.033 100 —1.090 100 2.054
90 -—0.747 90 —0.301 90 2.222
80 0.00 80 0.381 80 2.318
70 0.595 70 0. 961 70 2.422%b)
60 1.124 60 1.492 60 2.524:%kb)

t(iIIEZ) K(Isn%\f (Cl)e=p(®) ligz {b—p ()}
0 4.777 0. 00130 0.6731
1/2 4.241 0. 00675 0. 6197
13 3.3 0.01612 0.5091
2 3.043 0.01893 0. 4695
2% 2.679 0. 02263 0.4112
3 2.424 0. 02523 0. 3651
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Table I. Specific rates. AH*&4S* for the solvolysis of p-chlorobenzyl chloride

reaction formic caid(%)
temg).
CO 60 70 80 90 100
Ex107 (sec) 60.0 15. 66 11.95 9.44 6. 40 4.82
Ex107 (sec™D) 75.0 66. 64 48.62 38.53 28, 55 21.91
AH* (kcal/mole) 21,58 20. 89 20.94 92,28 22,61
—48%(e ) 20.55 23.15 23.48 20. 22 19.79
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Table Y. The

p-chlorobenzy! chloride in various aqueous mxtures.

substrate constant a” values for

Agueous solvent a’value
(above 60%)
EtOH —0.555 a)
MeOH —0.681 b)
HCOOH —1.511
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