1P

methylamine
kcal/mol [1]
(KIE)
centroid-density quantum transition state theory
(QTST) TST

centroid

centroid-density QTST
QTST [1.5] Hansen
Ansersen
Miller
QTST (guantum instanton method )
centroid-density QTST

[2]
QTST
methyl chloride phenol-amine (Fig.)
A,B  phenal, trimethylamine H A AHB

[3]



( 10**10 sec-1) [4]
D QTST guantum instanton / Hansen-Andersen / centroid-density QTST
(2 QTST MDQT
(molecular dynamics with quantum transitions) VTST/MT (variational transition state theory with
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FIG. 1. Schematic picture of the intramolscular proton transfer reaction in

ligquid methyl chloridea. The fillad circles indicate the positive ends and the
opan circles indicate the negative ends of the solvent dipoles The equilib-
rium solvent configurations are qualitatively diffarent For the reactant and
procduct solute complexes. The dipolar solvent is randomly onented around
thi covvalent reactant but is orientad in o mannar 1o stabilize the jonic prod-
uct via electrostatic inleractions,

Method k(T) / H transfer k(T) / D transfer | H/D KIE
Classical TST 7.5%10%*(-4) 5.3*10**(-4) 14
Azzouz & Borgis

Curve-crossing TST 0.78 0.017 46
Centroid density QTST 1.1 0.026 40
MDQT

Quantized DoF => proton 7.8 20 39
Quantized DoF => proton+AB | 12.5 2.0 6.3
VTST/MT

Equilibrium Solvation 16 1.0 16
Nonequilibrium Solvation 13 0.85 15
Present work (new QTST)

Quantum Instanton 15 0.34 46
Hansen-Andersen 11 0.30 38
Centroid-density 12 0.28 41




