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Solvent Kx10° (25° C)(sec'l) LogoA(A in sec'l) E (kcal mole'l)
(Gas phase) 3.38 13.6 24.7
Carbon tetrachloride 4.69 13.6 24.2
Chloroform 3.72 13.6 24.5
Ethylene dichloride 4.79 13.6 24.4
Ethylidine dichloride 6.56 14.2 24.9
Pentachloroethane 4.30 14.0 25.0
Nitromethane 3.13 13.5 24.5
Bromine 4.27 13.3 24.0
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Solvent kx10° (100° C) LogioA 1(A i1_11 litre E
(litre mole™ sec™) mol™ sec™) (kcal mole ')
Hexane 0.5 4.0 16.0
Toluene 253 4.0 13.0
Benzene 39.8 3.3 11.4
Bromobenzene 166.0 4.6 12.5
Acetone 265.0 4.4 11.9
Benzonitrile 1125.0 5.0 11.9
Nitrobenzene 1383.0 4.9 11.9
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Reactions Between Ions
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Reactants Experimental Values Estimated | Values
A AS # A AS #
[Cr(H,0)] ™" + CNS ~ 10! ~ 30 10" 30
Co(NH;)sBr'" + OH 5x10" 22 10" 20
CH,BrCOOCH; + S,05 1x10" 6 10" 0
CH,CICOO™ + OH 6x10" -12 10" -10
ClO" + ClO, 9x10* 20 10" -10
CH,BrCOO" + S,05 1x10° -17 10° -20
Co(NH;);Br'" + Hg"" 1x10® 24 10° -40
$,04+ S,04 2x10* -41 10° -40
$,05 + SOy 2x10° -30 10° -40
o &5 0
ead| i

Influence of Solvent
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Reaction Rate constant
(litre mole™ sec™)

H;0" + OH" — 2H,0 1.4 x 10"
H;0" + SH™ — H,0 + HyS 7.5 % 10"
H;0" +F~ — H,O + HF 1x10"

H;O +S0s~  — H,O +HSO,” 1x 10"

H;0" + HOCOO™ — H,0 + H,CO; 4.7 x 10"
H;0" + CH3;COO™ — H,0 + CH;COOH 4.5 % 10"
H;0" + imidazole” — H,O + imidazolium” ion 1.5 x 10"
H;0" + (CH3);N__ — H,0 + (CH3);N'H 2.5 % 10"
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Reaction Rate constant
(litre mole™ sec™)
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OH™ + HOOCCH,NH;* — H,0 + HOCCH,NH, | 1.1 x 10"
HO™ + imidazolium®  — H,O + imidazole 2.3 % 10"
HO™ + HOCOO~ — H,0 + CO5* 7% 10°
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Mn'O;  +MnO; — MnO; +Mn'O4 and;
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Reaction Temperature (°C) Rate constant
(litre mole™ sec™)
CrF™ 27 2.6 x 107
CrCl™ 0 9
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[(NH3)sCrF]™ 25 2.7 x10™
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[(NH;)sCrl]"™" 25 5.5
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P-OCH3 5.60 x 107 11.7
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Ester Catalyst T(°C) Rate constant Activation
(litr mole'sec™) energy
(kcal)
Ethyl benzoate H;0" 100.0 9.0 x 10" 19.6
Ethyl benzoate OH~ 25.0 9.0 x 10 17.7
Benzoyl-L-tyrosine ethyl | Chymotrypsin 2.50 9.0 x 10™ 0.8
ester
Methyl hydrocinnamate Chymotrypsin 25.0 6.7 9.6
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Acid hydrolysis at 100°C
Ethyl benzoate 933 % 10° | 9.6 x 10’ 20.3
Ethyl p-nitrobenzoate 1.15x10* | 3.7 x10’ 19.7
Ethyl p-toluate 8.13x10° | 7.6 x10’ 20.4
Alkaline hydrolysis at 25°C
Ethyl benzoate 2.87x10° | 1.5x10° 14.6
Ethyl p-nitrobenzoate 244 x 10" | 3.6 x 10 12.4
Ethyl p-toluate 116 x10° | 1.6 x 10° 15.2
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A — Acid hydrolysis B — Base hydrolysis
1 — Unimolecular 2 — Bimolecular reaction
X — acyl-oxygen scission " — alkyl-oxygen scission
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Mechanism Configuration of R® Substituent | Activation energy
effect (kcal mol™)
R R
A'l retention 0 + No
A2 retention 0 0 Yes
Al racemization + 0 No
A2 mnversion + 0 Yes
B'1 retention 0 - No
B2 retention - - Yes
B1 racemization + - No
B2 nversion 0 - Yes
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