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ABSTRACT. The Menschutkin type reactions of substituted(Z)-benzyl (X)-arenesulfonates with subs-
tituted(Y)-pyridines were studied by the electroconductometric method in acetonitrile at 35 C . Hammett
p values were calculated by the second order rate constants for the reaction of substituted (Z)-benzyl
(X)-arenesulfonates with substituted(Y)-pyridines. The negative py values meant positive charge develop-
ment on the nitrogen of pyridine at transition state owing to the charge development on the oxygen
atom of benzenesulfonate, And the negative pz values meant positive charge development on the benzylic
carbon. Application of the multi-Hammett interaction, § pyz| > | pxv| > | p2x |, the Menschutkin type reac-
tion of substituted benzyl arenesulfonates with substituted pyridines was shown to be dissociative Sy2
mechanism.
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Table 1. Physical constants of substuted (Z)-benzyl
substituted (X)-benzenesulfonates

Z X mp. TQityY  (H) NMR, &ppm)
(4-CH,, 4-CHy) 53(53)
(H, 4-CH,) 57.5~58.5
(57.3~582)
@-Br, 4-CH;) 76~77
(76.8~775)
(3-Br, 4-CH3) 1035~105
(105.2~105.6¢
(3-NO,, 4-CH;) 86.5~87
(86.5~87.5)
(4-NO,, 4-CHy) 102~103
{102.7~1034)
4-CH:, 1) - 5.1(s, 2H, -CH;-),
2.3(s, 3H, -CH»
7.2(s, 4H, Ph),
7.6~8.0(m, 5H, Ph}
H, H) 58(59Y
4-Br, H) 53 52(s, 2H, -CH;-)
7.2~7.9(m, 9H, Ph)
(3-Br, H) - 5.3(s, 2H, -CH;-),
7.3~8.1(m, SH, Ph)
(3-NO,, H) 65~65.5 54(s, 2H, -CH;-),
7.7~8.3(m, SH, Ph)
{4-NO,, H) 91~91.5 54(s, 2H, -CH;-),
75~8.1{m, 9H, Ph)
(4-CH,, 4-CI) 2%(dec.) 5.2(s, 2H, -CH;-),
7.4(s, 4H, Ph),
7.6~8.1(m, 4H, Ph)
H, 4-CD) 56(56~57¥
(4-Br, 4-CD) 97.5~-98 5.2(s, 2H, ~CH,-),
7.3~8.1{m, 8H, Ph)
(3-Br, 4-CD) 26 5.3(s, 2H, -CH,-),
7.3~8.1(m, 8H, Ph)
(3-NQ,, 4-CD) 85 54(s, 2H, -CH;-),
7.7~8.5(m, 8H, Ph)
{4-NQ,, 4-C) 1295~131 5.4(s, 2H, -CH,-),

7.5~84(m, 8H, Ph)

¢C. S. Kim, Doctor Thesés, Dong-A Univ., Pusan, 1984;
*Ref. 11; 5. D. Yoh, J Korean Chem. Soc. 1975 19,
116; O. Banjoko and R. Okwuiwe, J. Org. Chem. 1980,
45, 4966.
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Table 2. Second-order rate constants, 10 2,, ({/mol-s),
for the reactions of substituted (Z)-benzyl p-methyl
benzenesulfonates with substituted (Y)-pyridine in
acetonitrile at 35C

N 4-CH, H 4-Br 3-Br 3-NO, 4-NO,

4-NH; 4244 2543 2099 1400 1226 1169
34-(CHa)» 9144 4822 39.14 2470 1867 1640
35-(CHa, 7820 3959 3078 1907 1394 1331
4-CH, 59.85 2953 2426 1414 10.74 1032
3-CH, 5355 2510 21.74 1292 9162 8845
H 3729 1778 1298 9583 5411 5.049
3-Cl 5813 2560 1.693 0.8355 0.5231 0.4251
3-CN 2042 1132 0517102818 0.1439 0.1387
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Tadle 3. Second-order rate constants, 100 &;, ({/mol-s),
for the reactions of substituted {(Z)-benzyl benzenesu-
lfonates with substituted (Y)-pyridine in acetonitrile
a3s’T

Table 6. Hammett coefficients and, interaction terms
for the reactions of (Z)-benzyl (X)-arenesulfonates
with substituted (Y)-pyridines in acetonitrile at 35
kol

N 4-CH, H 4-Br 3-Br 3-NO, 4-NO,

4-NH, 6757 4685 4088 2952 2270 2122
34-(CHy); 1694 8698 7069 4682 3067 2940
35-(CHs: 1442 77.00 5721 3892 2560 24.32
4-CHs 1139 5331 4470 2862 1980 1717

3-CH; 9985 4654 3798 2363 17.17 1479
H 6822 3266 2490 1513 1009 8952
3-Cl 9400 4230 3300 2100 1120 0.7300

3-CN 4044 1470 1095 06136 0.3402 02348

Pr

X=pCH, H  pc1
4-CH, -192 -189 -18 019
H ~197  -204 ~19%8 0I5
#Br  —217 -210 -208 022
3Br  -226 -221 216 024
3-NO, —-245 —234 —231 030
4-NO, 246 —249 —238 022
oxr —060 —054 —053

Table 4. Second-order rate constants, 10! &, (//mol-s),
for the reactions of substituted (Z)-benzyl p-chloro
benzenesulfonates with substituted (Y)-pyridine in
acetonitrile at 35%C

Table 7. Hammett coefficients and interaction terms
for the reactions of (Z)-substituted benzyl (X)-arene-
sulfonates with substituted (Y)-pyridines in acetonit~
rile at 35%¢

N 4-CH; H 4-Br 3-Br 3-NO; 4-NO,

4-NH; 1901 1024 9502 6294 4939 4869
34-(CHz» 4954 2441 1904 1208 8213 7950
35-(CHs;)» 4641 2069 1534 9730 7135 6343
4-CH, 3629 1701 1241 8567 4702 3699
3-CH, 3192 1488 1044 6677 4456 2698

H 2230 9453 6890 44.19 2845 2406
3-Q 3892 1390 9802 5373 2687 2426
3-CN 1086 4.356 2927 1587 08444 06399

Table 5. Second-order rate constants, 10° k5, ¢/mol-s),
for the reactions of benzyl-(X)-arenesulfonates with
substituted (Y)-pyridine in acetonitrile at 35T

N 4-CH H 4-Br 3-Br 3-NO; 4-NO;

4-NH, 1619 2543 4685 1024 1292 6582
34-(CH:), 3220 4022 8698 2441 2388 1581
35-(CH;): 2645 3958 77.00 2060 1927 1265
4-CH, 1946 2953 5331 1701 1697 1002
3-CH,3 1881 2510 4654 1488 1350 8981

H 1159 17.78 2366 9453 89.82 608.1
3-Cl 1418 2560 4230 1390 1728 1045
3-CN 05591 1132 1470 4356 4311 3353
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Hammett pygtS A9} 7] R24le]d AP
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Y Px z Pxy
4-NH, 1.63 ~Q.507 —0.07
34-(CHs) 1.77 —-0.754 —0.16
3,5-(CHa) 172 —-0.773 —0.17
4-CH, 177 —0.785 (—0.52)
3-CH; 1.76 —0.792 (—0.58)
H 176 —0.866 -0.19
3-C1 191 -105 —-0.17
3-CN 176 -117 -0.17

AAA G 7)1 A Ae) Y i Ago] FFF py3te A
At A A2do] AHE pe BF 9 ghe o}
ehiER AolyuldlA] ARNZHE 7|29 3}
Aolgel duh VYN g FAle] & 2HE
o2 l$-& Yol £¢ 7)1A9 A7 Azt
WALTE oyl 3ol S718E &  Slck o=
71749 X g717F A A A4 ikSo) APl
arel B A diol 47)e Ay FhE 2
HA1717] A48 AW 7} v} F2W ool 7
ezt Azsich ¢4, o]R7)e] AR ol¥rle
A 87|17} Az FAle)A A AR F4-F prghe
Zrishe A%e] JEidnl Y19 A7) W
o] W3 Apy) o1R 7)) X7 st
thgk ApyRrt olg 25| vepded o) ol
AT o2 s¥He] vl 2 £ A=
AYAe JgL A ¢3 A& niect

Journal of the Kovean Chemical Society



Benzylbenzenesulfonate -2} F2-y+-¢4 24 (18) 919

small Snl
CHa

- CHp meeeeee 050;@
X

ND2

SE ENU——-- SCHp oo e- oso;@
¥ X
diss,

large 2

Fig. 1. Changes of the transition-state structure for
the reaction between substituted benzyl arenesulfona-
tes and substituted pyridines.
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Fig. 2. Potential energy surface diagram showing TS
variations with substituent changes in the nucleophile
and the leaving group.
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