qnms Tvoway msfnnasnunde luasazmeih lasimanguj
(A THEQORETICAL STUDY ON SALT-BRIDGE IN AQUEOUS
SOLUTION) 21915 0RE AN : Maws191sd ar.nguz @AsH, 102 Wi,
ISBN 974-533-423-5

¥
msfnurlnssaiuasiadesnnaussaywiunie (salt-bridge) lumsazaeti
o ) b1 = g d' = of ot encd e
autums Taeldeslsznoudatou  (complex) fufannmiTudives lassudatiaion
(guanidinium ion; Gdm™) uaglosounesum (formate ion; FmO™) Wunuusiaes ey
= 3 o o ’ o o A .
Lillmﬂﬂﬁﬁ‘iNLLE\:"Aﬂﬂ‘ﬂ‘UﬁﬂUﬁ::W)‘iﬂmt’lf}m“nﬂﬂ‘lﬂnﬁ‘Vllﬂfl (Test-particle model;
T-model) teldofurwdunsisulumsilszneudsdou Gdm*-H,0 FmO -H;O uny
Gdm*-FmO~ wndwlszgnddndszndnaluanaidmonlddumsiiassTuaganadn
¥ oo
(molecular dynamics (MD) simulations) lussazasingungil 298 X suidvesa
q' by 1 o o s ar d' ] at
azatefiaulaldun Inssadauidduaznisnsznendsnuilnssioiuss laTasu
1 ¥ [ .
(H-bond networks) yoa lusulamssufl 1 (the first hydration shell) Vlagﬁ'amﬂu
¥ ¥
looou Gdm® FmO~ wazdsiszneudsdou Gdm*-FmO~ lusmddeduiliimyad
unuamsnenuasnuineiu (probability distribution (PD) map) luieIassadig
o ' W & a a a
nazwdanuvesTasstiouselalaney Galdesvruaziinazindesnmaaearungd
» ¥ T ]
nssuwada (dynamic behavior) vaeTumnarhludulawmsdun 1 Ndeuseudgnazae
¥ » ’
(solute) wamsdAnymu luegaihludulamstun 1 adelnssneiuselalassudon
seuasUsznoudidory Gdm'-FmO~ wiia¥aiu (close-contact) sa3ulviiaundosnn
v ) . . & 4 o o .
Tumssouduilug looou (ion-pair) wivdu luvaziilnsavieduss lelaswuvenimn
unsnagsenitlosouvesmsilsznouedou  Gdm'-FmO™  ¥ilausn lasdviazain
(solvent-separated) 1zfilMadusmwnssuduilug lossuaaasi i lessufamauen
as w g = 4 ¥ o 3
Freennnfudluloosudaszlufiqa namsanuiiuaeldviudroimindesnsanudla
D e A A e o -t ) 4 o & 5 )
sgednguRey Inssahamnddssamuesglosouluanazaed wupdaoditunly
9 ot
TumsdudesinsanTuanmimadfifisadosluszuy (explicit water molecules)

1ouD

M A

AL RRL ALY awileForinfnur 17 mws \ff oUW v

; {
HUmsfnwui 2547 aeila¥e01913071S A (n')hf _adN
4
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Structures and stability of salt-bridges in aqueous solutions were investigated
using a complex formed from the guanidinium (Gdm™ ) and formate (FmO™) ions as
a model system. The Test-particle model (T-model) potentials to describe the
interactions in the Gdm®-H;0, FmO -H,O and Gdm®-FmO~ complexes were
constructed, tested and applied in molecular dynamics (MD) simulations of the
aqueous solutions at 298 K. The three-dimensional structures and energetic of the
hydrogen-bond (H-bond) networks of water in the first hydration shells of the Gdm”
and FmO~ ions, as well as the Gdm* -FmO~ complex, were visualized and analyzed
using various probability distribution (PD) maps. The structures of the average
potential energy landscapes at the H-bond networks were employed to characterize
the stability and dynamic behavior of water molecules in the first hydration shells of
the solutes. It was observed that water molecules in the first hydration shell of the
close-contact Gdm*-FmO~ complex form associated H-bond networks, which
introduce a net stabilization effect to the ion-pair, whereas those in the interstitial H-
bond network destabilize and break the solvent-separated Gdm'-FmO~™ complex.
The present results showed that, in order to provide complete insights into the
structures and stability of ion-pairs in aqueous solutions, explicit water molecules

have to be included in the model calculations.
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