Structure Data of Free Polyatomic Molecules

554 C,H;N 2,5-Dihydro-1H-pyrrole C; (axial)
MW, IR, ab initio 3-Pyrroline C; (equatorial)
calculations
@NH
6 deg
axial %) equatorial °)

%) 57.89(55) —56.1(8)
Bo®) 219135  15.8(5)
6° 110.084)  110.80(8)
AGY 0.848(12)

Ring puckering was analyzed by two-dimensional flexible model calculations. The observed
molecular properties were reproduced by a model which involved adjustable parameters for the
potential energy surface and the structural relaxation of the C—C—C valence angles. Additional
parameters were transferred from ab initio calculations. The adjustment of the model to the
experimental data yielded an equatorial equilibrium conformation with slightly larger C—-C-C
valence angle than in the most stable axial conformation.
The potential function used for the flexible model is

V(&) = cal &= 1) Feguln™ =1 +en( @D D-ey [(1ANS nén'-2)-GntH1]

—e[(1ABEN-Er-2)-E+1]-col (14 BEr-En-2)-n*+1],

where &= a/ay and n = f/fy. The valence angle C—C—C is assumed to depend on the inversion
and puckering angles as follows: (CCC) = 6,+(1/2)A8(1—-). The change in the parameters on
deuterium substitution in the imino group is given, for example, by dcs9 = c40(N—d)—cqo(parent).

*) Estimated standard errors.

®) Uncertainties were not directly calculated
in the original paper.

) Imino group inversion angle, see figure.

) Ring puckering angle, see figure.

?) C—C=C bond angles.

") Relaxation of the C—C=C valence angles.
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