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Fig. 1 Plot of Isotope Effects vs Substituent Constants
for the Menschutkin type Reaction
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Table I. Isotope Effects for Solvolysis of Neophyl
Brosylate

CH,COOH,75°C CF.COOH,0°C

| 3 3

10k, ,sec™t 6.99 +0.042)  7.62 0.07
ky,/ky, Ph-1 1.023:0.001  1.035%0.001
K o/ Ky, o 1.093+0.003  1.141%0.001
k) /Ky, B 1.014£0.001  1.014%0.001

kH/kD,a(per Dz) 1.214+0.002 1.247+0.008

a)standerd deviation,s



Table II. Deuterium Isotope Effects for k, Solvolysis

A
of 2-Arylalkyl Esters
o S A
Compound Solvent (' C) (kH/LD)a (kH/kD)B
C¢HsCH,CH,0Ts?) | HCOOH(75.25)  1.17 1.00
b) '
CH3OC6H4CH2CH20TS CH3COOH(75) 1.18 1.00
| HCOOH (50) 1.20 0.97
) c)
2,4 (CH3O)2C6H5CH2CH20st HCOOH (25) 1.23
HCOOH (20) 1.24
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Table BI‘a—DZ Isotope Effects for kA Reaction

Compound Solvent Temp,°C kH/kD,(per'Dz)
6H C(CH3)2CH OBSV CH,COCH 75 1.21¢
CoEs (CH,) cﬂzohnsa).' CF.COOH 70 1.210°
_ C#Z,CC. \\.d ) CP oNz® a) . C”BCOOh 85 1.0828
CH SOC“(C“Q)(V 5} ,CH,08s”) cgamon  40.5 1.00
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. Table IV. Carbon-14 Isotope Effects for kA Solvolysis of
2-Arylalkyl Esters

l4c 14 - 14

Solvent Compound(T,°C) Ar-l- a=-""C g-""C

CH,CO0H I (75) 1.023 1.093  1.014
m?) (60) 1.028

HCOOH mP) (30) 1.022 1.095  1.009

wP) (25) 1.020 1.042  1.011

CF ,COOH T (0) 1.035 1.141  1.014
| m?) (o) 1.039

a)ref '3 b)ref 14
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Table V Relative Rates of Ethyl and Neopentyl Tosylate

at 75°?)

C,H,OH CHyCOOH ECOOH  CF,COOH
CH;CH,0Ts 356 9.2 226 6.4
(CH,) ,CCH,O0Ts 0.2 1.0 227 1018
a)ref 15
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Table VI Relative Rates of Acetolysis of
—CH. -0Bs®)
RC(CH3)2 CH2 OBs

R Rel.Rate R Rel.Rate
z L N5 | = CH, 1.0 i~C  H, 4.1
T T F W - CoHg i=C3H, 7.4
oo B T n=CH, 2.3 s: ~C,Hy 7.9
7 n-C Hg 2.4 £-C Hg 34.0
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Table VII. Isotope Effects for Solvolysis of Neopentyl

Esters ) »

ITa,CH,CO0H,100°C  IIb,CF,COOH,65°C
10k, sec™t 2.82 %0.01 7.51 %0.06
ki /K @ 1.074:0.002%) 1.073£0.002
K /K, Y 1.050£0.001 1.001£0.001
kyp/ko, 1.187+0.001 ©1.190%0.010
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Table I.

Acetolysis of Neophyl p-Bromobenzenesulfonates

Sclvolysis Rates and Isotope Effects for

Ring Labelled
substituent position Temp, °C 105,sec_l klz/klé
p-Br Ph-1 100 15.9 0.1 1.02720.001
' 85 3.35:0.01 1.030%0.002
H Ph-1 75 6.99+0.04 1.023x0.001
p—-Br vl 100 15.9 #0.1 1.084=0.002
85 3.35+£0.01 1.088+0.002
H 75 6.99+0.04 1.093%0.003
p-CH,0%) 50 11.8 0.1 1.117+0.009
35 2.10+£0.01 1.12120.003
a)Value for the p-Toluenesulfonate
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Table II. Isotope Effects for Acetolysis of

Neophyl p-Bromobenzenesulfonates a+t 75'Ca)

Ring Labelled
substituent position k12/k14 Rel.rate
p~Br " Ph-1 1.032 0.167
H Ph-1 1.023 1.00
p-Br o 1.090 0.167
_H o 1.093 1.00
p~CH,0P) o 1.111 21.7
a)Calculated assuming a egyation, logklz/k
A + B/T

b)Value for the p-Toluenesulfonate
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Table I. Rate Constants for the Menschutkin type Reaction )

Substituent Initial Conc. {(1/mol)

X b4 2 Ester Nucleophile 104k2(l/mol sec)
p-CH,0 p-CH, H 0.015 0.060 2.36:0.07°!
p-CH, p-CH,0 H - 0.008 0.060 8.72+0.21
p-CHg p-—CH3 H 0.015 0.060 3.84x0.06

H p-CH,0 H 0.008 0.048 17.1 £0.10

H p-CH, H 0.015 0.006 7.82+0.,01

H H H 0.008 0.048 | 3.41+0.03
p-Cl p-CH,0 H 0.008 0.016 62.6 x0.08
p-Cl p—CH3 H 0.015 0.060 27.2 £0.70
p—-Cl H H 0.007 0.024 12.9 £0.10
p—-Cl m-Br H 0.0038 0.050 3.88+x0.04
m-;NO2 p-CH, H 0.015 0.015 252 i4.06
m-NO,, H H 0.015 0.030 101 £1.00
m-NO,  m-NO, H 0.015 0.060 8.6020.16
p-CH3O p—CH3 m-Br 0.006 - 0.060 1.34+0.04
p-CH, p-CH, m-Br 0.008 - 0.060 2.40:0.06

H p-CH;  m-Br 0.008 0.060 4.55x0,06
p-Cl p-CH,  m-Br 0.008 0.040 16.3 +0.20
m—NO2 p-—CH3 m-Br 0.006 0.009 141 . x2.00
m—NO2 p—CH3 m~-Bxr 0.003 0.007 143

a) acetone, 35°C b) standerd deviation,s
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Relative Rates and Carbon Isotope Effects for -

Table II.
| the Menschuﬁkin type Reactiona)

X Y | Z kiz/k14 rel. rate
m-NO,, p-CH, B 1.119%0.0032) 73.8
m-NO,, H H 1.158%0.001 29.6
p-Cl p-CH,0 H 1.142£0.002 18.4
p-Cl p-CH, H 1.149%0.004 7.89

H p-CH;0 H 1.140%0.003" 5.02
p-Cl H H 1.143%0.003 3.78
p-CHj p-CH30 H 1.148%0.002 2.57
m-NO,, m—No2 H 1.127%0.006 2.52

'S p-CH, H 1.1620.008 2.29
p-c1: p-Br H 1.139%0.002 1.14
p-CH, §—CH3 H 1.156+0.005 1.13

H H H 1.135%0.003 1.00

‘_p-CHBO p-CH, H 1.147£0.002 0.693
;m—NO2 p—CH3 m-Br 1.151+0.004 41.3
p-Cl p-CH, m~Br 1.148:0.003 4.78
H p-CH, m~-Br 1.137%0.005 1.33
'p—CH3 p-—CH3 m-Br l.l4liQ.OOS 0.704
p~CH,0 -p—CH3 m-Br 1.141£0.004 0.393

a) acetone,35°C b) confidential region correspond to

standerd deviation

N
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3

10 20 30 (keal/mol)

Fig. 1 The relationship between activation energy and
kinetic isotope effect ; A, klZ/klé for reaction of methyl
iodide with various tertiary amines ; B, k_z/k14 for
hydrolysis of substituted ethyl benzoates ; C, klz/le for

decomposition of substituted ureas
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Fig. 4 Calculated Isotope Effects at 35°C
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TableeVII{ Relatlon between Salt Concentratlon and
‘ Conductance at 35 C~wf '

Salt Conc (10 M) Conductance(ftﬂ Salt Conc (10 N) Conductance( )

0.2409 - 220  (5224)% »3,'10.00.‘\_',;,:3237 (3236)

0.4952_,'3 424 (,403)fe,if;i14.9géﬁiw;_ ;L4io1-_(41b9),,,

1.000 | 683 (695) . 20.00 4853 (4868)
1.067 1121f'(113o52e'if’;25;013 e;je-g$566 (5540)

5.002 - 2102 (2100) 30,02 . 6158 (6165)

a) Calcd. from eq (2)

Fig. 7 Plot of Concentration vs Conductance -

(n2) o
6000 X=m-NO, , Y=m-N02_salt-'” L

5000f

4000t

3000¢

2000;

1000}

0.02 . 0.03



| (Ax)

X = p-CH,, Y = p-CH, O, Z = H

3 3

klz/kl4=l.l48t0.002

0.3 0.4 0.5 0,6 0,7 0.8 0.9

Fig. 8 14C Isotope Effects for the Menschutkin type Reaction.
The points are experimental and the line is theoretical.
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