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Fig. 10.1 Mechanistic relationships in S, reactions at saturated carbon.
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Fig. 102 Encrgies of Syl and Sy2 reactions: a, schematic energy profiles; b schematid
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Table 10.2 Dependence of entropies and volumes of activation of Sy2 reactions on charge type.

Typical ASHITK ™" mol
ASHAV?

Charge type (cal K~ ¥ mol™") AVem® mol™

X tion® Large, negative ~90to —120 -30t0 =50
1. Charge separation rge, neg: e
2. Charge neutralization® Positive +50t0 +70 +25t0 +45
(1210 16)
3. Charge delocalization Moderate negative ~20to —40 -5t -2
(—5to =10)
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(1) Et,N:+ CHy—I — [Et,N .- .CH,-- 1] » Et;N—CH, + 1°:
AS? = —115JK " mol™' (-27 cal K™" mol); AV* = —38 cm® mol ™.
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()  Br~ + CH,—SEt, — [Br---CH,---SE1,] - Br—CH, + SEt;;
AS = +76JK 'mol (+18calK 'mol~'); AV*= +32cm’®mol~".
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3) EtO~ + CH;—Br - [EtO---C- - -Br] » EtO—CH, + Br~;
AS' = —26JK " 'mol™' (=6cal K™ mol™); AV} = ~27cm® mol ™!
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Problems: p538, 2, 6, 7

J. Am. Chem. Soc. 1981, 103, 4515.

at
H;C—N(Me,ArCI0,)~

O; + Me,NAr

e reaction of methyl perchlorate with dimethylanilines has the following

characteristics. (1) The kinetics are of segond order;

and (2) p =-3.0 (variation of substituents in Ar);

(3) AS* =-146 J K! mol';

(4) kylkp = 0.94 (for C C1O; compared with CD;0ClO5);

(5) k(CH;0CIO5)/k(CH;l) = 1170 (for variation of leaving group).

Interpret the data and characterize the reaction pathway.
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. The progress of solvolysis of amoptically active halide may be monitored
either by a change inrotation or release of halide ion with time, giv
rate constants’k, and k, respectively, which/may or may not be equal.

Some relative values are:
(R)-cis-5-methyl-3-chloro¢yclohexene,
(i) in EtOH ky/k, =1.11;
(ii) in AcOH k,/k, = 3/03.

Give the reason why k, # k.

What is the mechanistic interpretation of the ratio k,/k, ?

[J. Am. Chem. Soc. 1955, 77, 5026.]
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4. Free energies and entropies of activation and of reaction for the
Menshutkin reaction.between substituted pyridines and methyl
iodide are as.follows:

.
{ N+CH;l — N—CH, + T
X X

AG*kImol™! AS*JK~'mol™' AG°/kJmol~' AS°/JK~'mol-!
(kcalmol™')  (caiK~'mol™") (kcalmol™!) (cal K~'mol~")

93 (22) —130(=31)  —-50(=12)  —160(-385)
98 (23) -134(=32)  -26(-6) —167 (~40)
98 (23) ~134(-32)  -21(-5) ~177 (=42)
99 (24) —135(=32)  -21(-9) —187 (-45)
103 (246) —139(=33)  —11(=27) —183(—44)
105 (25) —130(=31)  —11(=27) —140 (-335)

How can these figures be used to infer transition-state properties? [J. Am.
Chem. Soc., 102, 5892 (1980).]
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