3P010

RUAFILTZISODAAEICEKSTO M HEHOEKIZET S
FNAIHAR
S NS
OEEEL, MERZ, BITRAE

Infrared spectroscopic study on acidity enhancement of trimethylamine
with ionization

oTomoya Endo, Yoshiyuki Matsuda, Asuka Fujii
Department of Chemistry, Graduate School of Science, Tohoku University, Japan

[Abstract]

Recently, we have found that the barrierless proton transfer occurs from a CH bond in the
ionized trimethylamine (TMA) dimer. This indicates the acidity enhancement of CH in
cationic TMA. In this study, to investigate its mechanism, we carried out the infrared (IR)
spectroscopy of the bare TMA cation in the CH stretch region, of which frequency correlates
with the CH bond strength. In the observed IR spectrum, a broad feature appears in the
region from 2900 to 2650 cm™ which is out of the typical alkyl CH stretch frequency region.
The broad component is attributed to the stretch band of CH which is hyperconjugated with
the singly occupied molecular orbital (SOMO) of the N atom. The vibrational simulations
indicated that this hyperconjugation is largely enforced when the CN bond is shortened by its
stretching vibration.
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Fig.1 The observed IR spectrum of TMA* and the
calculated vibrational spectrum of its most stable
structure at the ®B97X-D/6-311++G(3df,3pd) level.
The simulated frequencies are scaled by 0.945.
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Fig.2  The dependency of the CH stretching

vibrational frequency of the lowest CH stretch band
on the C-N bond length. These frequencies are
calculated at ®wB97X-D/6-311++G(3df,3pd) level.
The frequencies are scaled by 0.945.
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