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Abstract

Cope-type hydroamination of norbornene using N-allyl-N-methylhydroxylamine at 120°C and THF leads to the formation
of unstable dipolar N-oxide intermediate in which converts along the Meisenheimer rearrangement into a neutral product
with higher stability. Kinetics and thermodynamics of this tandem reaction has been investigated at the M06-2X/aug-cc-
pVTZ level of theory. The first step is exothermic and nonspontaneous (endergonic) while the second step is exothermic
and spontaneous (exergonic). Disfavor effects of entropy and high temperature cause that the rate constant of the first step,
despite the lower activation energy, be smaller than that of second step and the equilibrium be not towards the production
of the N-oxide intermediate. The kinetic data exhibit that the forward step of Cope-type hydroamination is the rate-

determining step, the overall rate constant at 120°C is in order of 1027 cm® molecule® s, and its temperature dependence

Kissgzzmy = 4.81x10° exp(@) =5.34x10%n**” exp(@)

using the Wigner and Eckart corrections can be expressed as and

Ksgasaom =3.60x107 exp(ﬂ) =1.70x107% n** exp(77382'7

T , respectively.

Keywords: Cope-type hydroamination; Meisenheimer rearrangement; Crossover temperature; Kinetics; Thermodynamics.
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