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Abstract. Kinetic studies of p-substituted benzenesulfonyl chlorides have been carried out in 10
~50 wt. % water-acetone mixtures.

Reuslts show that Sy2 character almost predominates and general base-catalyzed reaction occurs.
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Table 1. The Rate of Solvolysis of p-CH,0080,Cl in 50 9% water-acetone mixture at 20°C

¢ (min.) R, t+4(4=180) Riis log (R,—R,4 )/ (Ry- Ry )
30 1098 <10 210 287X10 T.420
40 860 220 281 . 380
50 717 230 276 . 348
60 623 240 272 . 316
70 550 250 269 . 279
80 498 260 267 . 240
90 460 270 265 . 204
100 430 280 264 . 165
110 406 290 263 . 127
120 385 300 262 . 086
1 kt+In (A—2’) =constant 2y
40 ! )
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Fig.1 Plot of log(R,—R,.4)/ (R,*Resg) ws.time for
solvolysis of p-CH,00S0,Cl in 50 % acetone-
water mixture at 20 °C,

Q
I
b
R
3
j=)

. 5 acetone 2 F- CaCly 28 4]
&% (656~~56.5°C) 3to]  AE3R = &
ol KMnO, & 7}t A Zfate AHE
1877 e ARl Ao} 5t
o A0| HE, Acetone F9 EF
L substrate Mt Y53 W wFFolnz
$EF B5EY W3t FA% g glezz
= Pseudo-first-order o} t}, Pseudo-
first-order-reaction 8] X Al4E Autd o2

e He
v

o

e

i X
Y

0l

a .. Z..—Zc. _
In poiige =In i =kt )

of gzt ubg28 AEE A, 9 A7k 7
BzE ARE s FRA7Y AEE W8 F
Amzd FodAY % 29 ARYJE
AT &40 TH32E Guggenheim A3

(R

=]

9 conductivity cell ol Al RPAAow ¥l
2E 995Ed 52 S5t 43dd24

50 % water-acetone Z &M A 1,050%x10"%
M ¢S0.Cl 8] 7}8ujul$ERE 20 °CollA] &
A% e Tablel s} v}, Table19] ¢}
log (Ri—Ry+a) / (Ry*Rers) & plot 811 Fig. 114
Hol Fx9l 2ol FAejn o] HAe Fg7]el
A AL FELFE E=16.9%107 sec™ (1,—68
min) ] =},

e nE

W& AR A2dde) e Yoz T
g} p-substituted benzenesulfonyl chlorides ] 7}-
Lo Ea ksl W SEgs 4H* R 45t
e Table2) 3l dH* S} 48t & o
29| Aol sted A 3FA

_ _2,303RT,

4H* T, T, log » (cal) (4)

4S*=2,303log (hB/AT) +AH*/T(e.v) ()

Journal of the Korean Chemical Society:



T3] AFARLE (A 2R) 165

Table 2. Rate constants, JHT & 487 for solvolysis of p-substituted benzenesulfonyl chlorides

in aqueous acetone.
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Rate Constants 10°% (sec™) i
Substituents Water wt. % (4HT (Kcal/mole) | — 487 (e. u)
20°C 30°C ‘
10 — 0.96 ‘ — —
20 1.70 3.72 13.3 34.2
p-H 30 4.29 9.50 ‘ 13.5 32.6
40 9.45 19.6 14.3 28.6
50 16.9 40.3 14.8 25.5
10 1.25 2.63 12.6 38.1
20 4.03 9.98 15.4 26.0
p-Br 30 8.40 18.4 13.3 31.9
40 16.5 35.8 13.1 31.1 :
50 28.2 69.1 15.3 22.7 !
10 1.0 18.0 8.2 48.8 |
20 28.0 52.8 10.6 38.7
p-NO, 30 48.0 96.0 11.7 33.9
40 73.2 150 12.1 ! 31.7 |
50 101 j 257 16.0 | 17.7 ‘
10| — 0.25 — -
20 I 0. 60 1.44 14.9 I 22.5 |
p-OCH, 30 2.17 5.02 14.2 ! 31.3 |
40 5.50 13.8 15.7 24.5
50 13.9 33.4 14.9 i 25.6
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solvolysis of benzenesulfonyl chlories and the
points are (1) p-NO,, (2) p-Br, (3} p-H
and (4) »-OCH,
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Fig. 3, Hammett plot for solvolysis of p-substituted
benzenesulfonyl chlorides in aq. acetone at 30°C.
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Fig.4. Plot of log k. vs logfH,07 at 20°C, for the
solvolysis of benzenesulfonyl chlorides and the
points are (1) p»-NO,, (2) p-Br, (3) p-H and
(4) p-OCH,.
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Fig.5. Plot k vs. [H,0] at 30°C, for the solvolysis
of benzenesulfonyl chlorides and the points
are (1)p-NO,, (2) p-Br, (3) p-H,and {4) p-OCH,.
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=},
kops=k1+ k[ H,OJ+ B5[H,0 2 (15)
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w2} A transition state o 4] -2 nucleophile
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o},
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