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Abstract.

‘with pyridine in acetone. The substituent effects of the leaving groups in benzyl arenesulfonates are

Determination has been made of the kinetics of the reaction of benzyl arenesulfonates

.correlated by Hammett equations, with the exception of p~MeO and p-NO, groups, where the electron
.attracting substituents in the benzyl arenesulfonate increase the rate. The substituent effects of the leaving
_groups are as expected due to the nucleophilic attack of amine on the benzyl carbon atom. This can be
understood in terms of changes in bond formation (C—N) and bond breaking (C—O) in te transition
state with charges in electron-attracting ability of the substituents. The predicted substituent effects may
indicate a small increase in bond formation and thus a tighter transition state, in benzyl p-bromobenzene
sulfonate than in benzyl p-nitrobenzenesulfonate. Predicting made by Thornton concerning the
substituent effects on Sy2 transition state structures agrees with the changes in bond formation and bond

Jbreaking.
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Fig. 1. Over-all scheme of the experiment,
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Table 1. Analytical data and yields of silver arenesulfonates.
Analysis(Caled. )
Substituent C H S N Yield(%)=
»-MeO 28.67 2,29 o 1n10 70
(28. 40) (2.39) (10. 86)
p»-CH, 30. 11 2.44 11.30 90
(30.13) (2.53) (11.48)
H 27.20 1.82 11.90 80°
(27.19) (1. 90) (12.09)
p-Br 21.04 1. 09 9.62 81
(20.95) (1.17) 9.32)
»-Cl 24.03 1. 39 10. 60 82
(24.06) | (1.35) (10.71)
m-NO, 23. 44 1.23 . 10.20 4.56 ; 80
(23.25) (1. 30) | (10. 34) (4.52) !
#-NO, 23.49 1.23 10.19 4.48 85
(23.25) (1. 30) (10. 34) (4.52)
¢ After washing with 99% EtOH; °? After recrystallization.
Table 2. Physical constants and analytical data of benzyl arenesulfonates.
Analysis(Caled. ).
Substituent m-p(lit.) C I H S N
H 58(59)° 62.91 | 4.88 12.81
(62.88) ! (4. 87) (12.91)
2-MeO 75 60. 48 4.96 11.55
(60. 42) (5.07) (11.52)
#-CH; 58(58. 5~58.9)¢ 64. 28 5.41 11.86
(64.10) (5.38) (12.22)
#-Br 66~8 } 47.65 3.29 9.63
: (47.72) (3.39) (9. 80)
»-Cl 56~7 55.10 3.82 11.50
(55.22) (3.92) (11.34) )
m-NO, 68(decomp. ) 53.48 3.68 11. 06 4.78
(53.24) (3.78) (10.93) (4.78)
P-NO, 75 (decomp. )¢ 53.18 3.79 10.99 4.65
(53.24) (3.78) (10.93) (4.78)

¢ Beilstein, Ell II p. 21; Die Literature von 1920~1929, Umfassed.
¢ J.K. Kochi and G.S. Hammond, J. Amer. Chem., Soc., 75, 3443(1953).
¢ A, Streitwieser, J. Amer. Chem. Soc., 87, 3690(1965).
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Table 3. Physical constants, yields and analytical data of benzylpyridinium arenesulfonate.
Analysis(Calcd. ).
Substituent m-p(°C) [ C H N S Yield(%)*
H 130~1 66. 07 5.22 4.07 9.75 89.4
(66. 03) (5.23) (4.28) .79
p-Br 144 53. 28 3.70 3.33 8. 06 85
(53.21) (3.97) (3.45) (7.89)
»-Cl 130~130.5 59. 78 4.24 3.75 8.97 80
(59. 75) (4.64) (3.87) (8.86)
#-CH; 120~121 66. 81 5. 57 3.98 9. 50 94
(66. 84) (5.61) (4.10) (9. 39)
-MeO 114~115 63. 64 5.21 3.72 9.10 87
(63.85) (5. 36) (3.92) (8.97)
?-NO;, 126~127 57.83 4.23 7.46 8.70 48%*
(58. 06) (4.33) (7.52) (8.61)
* Before recrystallization; ** After recrystallization.
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Fig. 4. NMR spectrum of benzylpyrinidium
- - benzenesulfonate.
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Fig. 2. NMR spectrum of benzyl p-chloro-
benzenesulfonate.
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Fig. 7. The isokinetic relationship for the
reaction of benzyl arenesulfonates with
pyridine in acetone.

Table 4. Substituent effects of leaving groups(benzyl X-benzenesulfonate & pyridine in acetone).

X ‘ T(°C) kX10'(/mol. sec.) | log B/k(35°C) | AH*(Keal/M) | 4S*(e.u.)
$-NO, | 35 204* 1.416 ‘ 13.3 —20.8
25 108
15 45.0 |
0 12.7 ‘
m-NO, 35 \ 201 1. 364 ‘
p-Br 35 29.0 0.524 12.6 —29.3
25 13.5
15 6.50 |
p-Cl l 35 { 25.5 0.471 | |
H 85 8.70 0.000 | 10.2 —39.5
25 } 4.82 [
$-CH, \ 35 | 415 —0.321 ‘
-MeO [ 35 | 2.15 —0.609 ‘

* Extrapolated value from other temperatures.
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Fig. 8. Hammett plot for the reaction of ben-
zyl arenesulfonates with pyridine in acetone
at 35°C.
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