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(Department of Chemistry, Chiba University) OMasako Shimizu, Hideaki Shirota

In this study, we have investigated the charge effects of the side group of aromatics on the
intermolecular dynamics in aqueous solutions by means of femtosecond Raman-induced Kerr
effect spectroscopy”. We measured 0.5-9.0 M aqueous solutions of 4-methylpyridine (MPy),
neat MPy (10.0 M), 0.5-2.0 M aqueous solutions of aniline hydrochloride (AnHCI), and neat
water at 298 K.

The first moment (M;) values of the difference low-frequency spectra below 250 cm™
between the solutions and neat water coming from intermolecular vibrations were 56.7 cm ' in
1.0 M aqueous solution of MPy and 67.7 cm ! in that of AnHCI. M, discussed here was obtained
from the spectra subtracted the contribution of intramolecular vibrational band. M; of 0.5 and
2.0 M aqueous solutions of AnHCI were also higher in frequency than those of MPy, and the
difference in M, between the aqueous solutions of charged and neutral aromatics did not much
depend on the concentration. A similar charge effect was also observed in aqueous solutions of
imidazole and imidazole hydrochloride®. A stronger hydrogen bonding interaction between
water and aromatics with charged side group than neutral group likely also affect the librational
motion.

Keywords : Femtosecond Raman-Induced Kerr Effect Spectroscopy, Low-Frequency Spectrum,
Intermolecular Vibration, Aromatic, Aqueous Solution

1

AW CIIAE R EY OB OB DB AKBERETIZBIT D0 FRIZAFI 7 A
\ZHR DL T = 5 ST~ VBRI — R TRET L2 D, BARAYIZIE 0.5-9.0
M D 4-AFNEY P (MPy) KIEEHKI L OYAE MPy (10.0M), 0.520M O7 =1
VIR (AnHCL) 7KIEHR & MiKIZOWT 298 K THIEZ1T-> 72,

S FREREN DSBS 250 em ! LT ORIRENE RIS 3610 2 B KL & K D78 A~
7 MV DO—IRE—A2 b (M) OfEIX 1.0 M O MPy KIEKE TIX 56.7cm™, 1.0M @
AnHCIl KA TIL 67.7ecm ! & 72072, &2 TO MITHFNIEE N ROEFE R ERH
NTnsd, £72, 05M & 2.0M T AnHCI KIEHR D M, D J5 08 MPy KIEHER Dt D X
D EREEMTHY | TOEITREICHE VKT L2 ->T, LARNCAEFRAKOE
T DOEEE PR DI I X — )b & A I Z Y — VIEFERE O KRR THEEBREITU,
A RIOFER & AR D BAT O RN iz 2, KE OKREREDEBREICENZA
THEEFRIAEHTHL PO LOLVEE D Z & THERR 714 7 L—y 3 U3l
{lpolbBZEZbNS,
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