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ABSTRACT, Kinetics of the reaction of 2-phenylethylarenesulfonates with pyridine in ace-
tonitrile were investigated by an electric conductivity method under 1 to 2,000 bars and at 40~
60°C. The rates of these reactions were increased with raising temperatures and pressures, but less
than those of the reaction of benzyl benzenesulfonate with pyridine in acetone. The activation
volumes and activation entropies of 2-phenylethyl m-nosylite were more negatively large than
From these phenomena :it can be deduced that 2—phenylethyl
system has more firmly Sy2 character in tranistion state. The Hammett reactlon constants are also

those of benzyl benzenesulfonate.

estimated from the second~order reaction constants. With increasing presstirés the reation parameters
(p) were decreased, but the Sy2 characters were increased.. From these results, the reaetlon me-
chanism can be adequatel) described as typxcal SN2 process under high pressure '
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Table 1. Physical consstants, yields and analytical data
of arenesulfonyl chlorides

Sub| ™ P °C VM C{%) | H(%) [ N(%)
(lie.)  [(%) ]:'-‘m.u}i‘ia wl Foc F ¢

m- [61(61.5- | 57 [32.48 1.67 6.30

N 62)1 32.51 1.81 6.32

p-Cls2(s | 58

T

% 3(74‘75) 70 33“053& 33214 2.14
H {15(14~
151

75

P les(eoys |62

Table 2. Physical constants and yields of 2-pheny-
lethylarenesulfonates

substituents m. p., °C(lit. ) Yields(%)
m-NO, T2(72-1HV 60
#-Cl 50(51)% 62
?-Br 57(58-59)% 65
H 15-16{14-15)2 69
2~CH; 38-39(36-37)21 70

B. 2-Phenylethylarenesulfonates!®

2-Phenylethyl m-nitrobenzenesulfonate 5 %)
d2 4 947 24,

% 40mi ] AA A do] 2.73g(0.022mole)
8] 2-phenylethyl alcohol & Wz 0°Co}lA =
WA AlS 2aksha A 4.88g(0. 022mole) 9]
m~nitrobenzenesulfonyl chloride 3 234 73t
of 34 gt ¥ dgEe) Yo AL
23, °lRE n-# oA AZASALE, m.p.
W Fge Table29) 7o}

C. 2-Phenylethylpyridinium arenesulfonates

dal 2y 2-phenylethylpyridinium m-nitro-
benzenesulfonate ] FA W& v Ff o)A
EYEY 80ml4] 2-phenylethyl m-nitroben-
zenesulfonate 2.15g(0.007mole} & ¥ = 0.554g
(0.007mole) 2] A& A& 715t 447 #FA
H 295 5740 7 24L& 94, o] A3
& Froel B2 M i-223 dzLe) 33
AR F42 A3& A9 mp. = 122
~123°C, T&& 40% A},

o] £39 94484, IR 2 NMR Spectra =
thg= et

Y2EHAR] C, 59.06:H, 4.70; N, 7.25
AFK C, 59.52; H, 4.94;N, 7.33

IR - 3300(1"::0_}{)’ ]355(ch SOG)’ 1200
(em™(y, S0,) 1050(v, S=0), 835(p- 22])
1600(8.-. aromatic ring)

NMR 83.25(2H, t,8-H) 5.15(2H, t,a-H)

%%3) 9.00(2H,d, 2)99) o-H) 8.7(1H,s,
r-H) 8.35(2H,t, #2919 g-H)
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Table 3. Second order rate constants, *sX 10A(1mole1
sec™l) of the reaction of 2-phenylethyl m-nosylate
with pyridine in acetenitrile at various temperatures
and pressures

p(bars)
T(°C)
1 500 1,000 1,500 2,000
40 2.014 2. 226 2.412 2. 665 2.887
50 4.264 4.584 4.923 5.313 5.918
60 7.086 7.591 8.183 8.862 9.628
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Fig. 1. The plots of Ink; vs p.

2000

Table 4. Activation volume{(4V>) for the reaction of
2-phenylethyl m-nosylate with pyridine in aceto-
nitrile at various temperatures

T(C) 40 60 60
4V*{cm’/mole) —13.89 -—l12. 78

—12.60

Y3 F9 € Fig.19 7187255 Q4R
o AW 94 Akt Table 40) =2 32
et Gk,

A DE 423

ety

ko=ky exp( BT

AN bR ke GOl pA kel 4
9 2ASEARE Ak, Table 4614
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Table 5. Activation enthalpy, activation entropy and
activation free energy for the reaction of 2-pheny-
lethyl m-nosylate with pyridine in acetonitrile at
50°C

p(bars) 1 500 | 1,000 | 1,500 | 2,000
AH*(keal/ 12.420 12.09 12.00, 11.83 11.86
mole)
485(e.u./  |—44.84|—45. 71| —45. 86[—46. 23] —45. 92
mole)
AG= (keal/ 26.91 26.86 26.82 26.77 26.70
mole)
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Fig.2. The plots of In(ky/T) vs 1/T.
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Table 6. Second—-order rate constants, &;X104({-mole™1
sec™1), of the reaction of 2-phenylethylarenesulfonate
with pyridine in acetonitrile at various pressure at
50°C

P(bars)

Sub,

1 500 | 1,000 | 1,500 2,000
m-NO,» 4.264] 4.584 4.923 5.313 5.918
2-Cl 1.2720 1.458) 1.874] 2.158 . 2.459
»-Br 1.091] 1.259] 1.607] 1.851
H 0.636] 0.792 1.053 1.251] 1.441
#-CH; 0.403] 0.533 0.728) 0.885f 1.027
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Fig. 3. Hammett plot for the reaction of 2-pheny-
lethyl arenesulfonates with pyridine in acetonitrile at

50°C.
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