832

Ab-initio Calculation on Methylnitrenium Ion
(CH,NH)
R. Gunde and A. AZman
Chemical Institute Boris Kidri¢, University of Ljubljana,
Ljubljana, Yugoslavia

(Z. Naturforsch. 29 a, 832 [1974];
received January 24, 1974)

Ab initio calculation were carried out on the singlet and
triplet states of the methylnitrenium ion. The triplet state
is the ground state for all values of angle at nitrogen.

In a recent communication! Koser reported

semiempirical calculations on methyl (I)- and di-
methylnitrenium ions with the intention to ratio-
nalize the reactivity data of the piperidine nitrenium
(IT1) ion2. The main conclusion of the INDO cal-
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culation was that the singlet and triplet states cross
at some angle @. In this note a non-empirical cal-
culation is reported on (I). The basis set of Pople
et al.? STO-3G was used and the triplet state energy
was determined with the unrestricted Hartree-Fock
method *. The angle @ was varied from 90° to 180°
and at every step the geometry optimizations of the
CN and NH bond lengths were done. The changes in
bond lenghts are 0.044 A (CN) and 0.006 A (NH)
for the triplet state. The numbers for the singlet
state are 0.04 A and 0.031 A. The minimum energy
(Fig. 1) is at @ =~ 110° for the singlet state and
at @ = 150° for the triplet state. There is no cross-
over and even the energy difference is quite large.
The smallest difference is at 90° and amounts to
20 kecal/mol. A few point calculations on the di-
methylnitrenium ion have shown that there is no
crossover as in (I). If this type of calculation can
be used to rationalize the exclusive triplet reactivity?
of (II) than there is no need to involve a singlet-
triplet conversion as supposed in Reference .
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Fig. 1. Energies of the singlet (A) and triplet (B) state

(in a.u.). Geometry at minimum energy for the singlet

(triplet) state.
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