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Abstract

Magnetic properties are a very sensitive probe of hydrogen bond interactions.
In this work, the magnetic shielding constants of liquid hydrogen cyanide
(HCN) were investigated through a combined approach, where quantum me-
chanical calculations are carried out by using configurations generated by
Born-Oppenheimer molecular dynamics (BOMD). Following the trends ob-
served in small HCN clusters, the results for liquid HCN show that the mag-
netic shielding constant o(*°N) is increased by 10.5 4= 12 ppm relative to its
gas phase value, which is in very good agreement with experiment (10 ppm).
The shielding of the N atom in the liquid phase of HCN is in contrast to
what is observed in liquid ammonia, where the N atom is deshielded relative
to the gas phase. By adopting a natural chemical shielding (NCS) analysis,
it is shown that the o¢(*N) diamagnetic shielding constant of HCN is not
changed when we move from the gas to the liquid phase. Moreover, the re-
sults strongly indicate that the gas-to-liquid chemical shift of the N atom is
essentially determined by the difference between the nitrogen lone-pair (LP)
orbital paramagnetic contribution to o?(N). The importance of coupling
NCS to BOMD configurations for a better understanding of the relationship
between hydrogen bonding and the somewhat anomalous shielding of the °N
atom in liquid HCN is stressed.
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