
k = AevE./RT
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&h&  = (collision frequency) x (orientation probability) x (energy probability)
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XL  activated complex

Reaction coordinate ---*
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1
E

-_i__--
I
I

0.282 nm 0.154 nm
CI.C, distoncc  +
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Kf - Ix*]
IA1 PI

2 5 2 CH 423
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Reaction type (example) log A (A in see-’  or M-’  set-‘) S(J mol-’  deg-‘)

Unimolecular dissociation

A-B + A+B 15 to 17 +33 to +71

Unimolecular elimination

12.5 to 14 -13 to + 17

Unimolecular rearrangement

(Cope rearrangement)

Bimolecular combination

A+B + A - B

Bimolecular displacement

A + B - C  + A - B + C

Bimolecular multicenter

(Diels-Alder)

9to 13 I -84 to 0

9 to 10.5 -84 to -63

7to 11 -125 to -42

5 to 9 -167 to -84
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1
E

C-H bond dietance  +
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kinetic isotope effect = 2
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$1.0

CHo

CD3

2

CD&I  + DC1 1

(f%md?U  1: 1)
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nlaIlis~mu"luCN~n?nldu?n"w  (intramolecular competition), !!J!  =  2
b

G/ \ CH2D -$+
-

CHDCI + HCI 4

. .

CHZCI  + DC1 1

CD,CI + HCI 1

. .

CHDCI  + DCI 1
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Vll%ld 12.2 Inductive effects &%&I  acid strength

Acid PK

CH&OOH 4.76

ClCH,COOH 2.86

CI,CHCOOH 1.29

CI;CCOOH 0.65
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~ITlJ~  12.3 Inductive LIB:: resonance effects ~;dpn?lul~Unlslud.r~Uan

PK.

P-H = (=-Jo- 10.0

8.3

- 0-

-03
-o-

\ , O - H  .==  OzN o -  - ‘rs
==a==

0 7.1

-0’
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0/ \-COOH KH / \ -coo-+H+, - 0-
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VII& 12.4 Hammett o constants

Substituent %Z.t0 Op‘l,.

(CWzN -0.21 -0.83

NH2 -0.16 -0.66

U-UC -0.10 -0.20

CH, -0.07 -0.17

H 0.00 0.00

OCH3 +0.11 -0.27

OH +0.12 -0.37

Cd% +0.22 +0.01

F + 0.34 +0.06

I + 0.35 +0.18

Cl +0.37 + 0.23

COOClHs +0.37 +0.45

Br + 0.39 +0.23

CF3 + 0.42 +0.54

CN +0.56 +0.66

NO2 +0.71 +0.78

N + 1.7 +1.8
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axial methyl equatorial methyl

CH 423

fram,  equatorial X cis, axial X
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Br Br

d4w~~JlU”s=F?“u9Unl*6~~~U~,~  enantiomer W~~W$dfl enantiomer Ndq dfil  SO
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PnCd  12.6  &3ll~?&.lvu”ni’TltreJ  Ethanolysis  ‘UP4  primary alkyl bromides

R

C2H50- + HBr

R Relative Rate

CHa 1.0

CH#.ZH2 0.28

WL)zCH 0.03

(CWK o.OoOOO42
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F-strain

RI R*
\ *C-Cl  - c+ + cl-
Q

R3
/ /\

R2 R2 R3

B-strain
I

R2 R3 Relative rate

CHs CHa CHs 1.0

CH3 CHs CZHS 1.7

CH3 GHs GHs 2.6

Cd-b C&L C&L 3.0
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etc

Resonance effect
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CH,

o- tert-butylbenzoic  acid
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A - B

‘\‘. /’
i+ + B-

Reaction Coordinate --+

effect

effect



(1)

(2)

(3)

(4)

‘(5)

( a )  COzH 668,’ ( b )  CozH

* NO2

(8)  , C02H  LL’sI.5 (h) /co;

HzC
‘CO2 H

HzC,
CO2  H

(i) CH3 CO, H 16tE 6) HOCH?  CO?  H



(1)
0 H O  C l

+ HCI = x
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