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Difference Spatial Distribution Function Analysis of Aqueous
Solutions. IV. Hydration Structure Changes of Ethylene
Glycol Solutions throughout Conformational Change
Process from gGg’ to tGg’ Conformers
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ABSTRUCT : Monte Carlo simulations were carried out for an infinitely dilute
aqueous solution of two stable conformers (gGg and tGg ) and of three
conformations between gGg' and tGg' conformers of ethylene glycol (EG). Based on
the spatial distribution function (SDF) obtained from the MC simulation in the above
conformations in liquid water, the high distribution of hydration water molecules
could be divided into hydrogen acceptor (HA), hydrogen donor (HD), MIX
(overlapped distribution of HA and HD), and hydrophobic hydration (HH) regions.
The spatial orientations of hydrogen-bonded water molecules were found to be of a
linear type with a triple-layer structure in the HA region and HA part (in the MIX
region), and double-layer structures in the HD region and HD part (in the MIX
region). In addition, it was apparent that the spatial orientations of these water
molecules were of the linear type throughout the conformational change process from
gGg’ to tGg’ conformers in liquid water. From the difference SDF (DSDF) between
the SDFs of two conformations, we concluded that the distribution of hydration water
molecules in the HA and HD parts of the MIX region are governed by the competition
of internal hydrogen bonds between the hydrogen atom and two lone—pair electrons

on the oxygen atom of an EG molecule.



g zFrvsya—n (EG) O2O0RERMEL ZhHDED 3 DDEEED K
BERKBRDOEY T A Y I ab—yav®{Tok, ZHSHAEROER»S, ¢
NTDEEDKFMKD G HAKKRETFRES (HA) HIEE KRR FH54 (HD) #H
B, MIX 5 (HA L HDXEZ->7) ROBUKEKR (HH) #ERics3dbhic, &
D5 B HA FI & MIX IO HA 5 R EEFRAEZ B L TCHIHE=ZBEETH Y.
Ko FORMIGEREZRE LT, E52EHS RO BT b MIX #i50 HA
& HD #5 OKFKD 5 ik EG DAKKRIEF & EG DEERIET D 2 DD lone—pair fé]®
SFRAKRREEOREIC L >THEIRTWA I ENHLME -T2,



