4A10

ILY FARTL—-mElAF 2 bS5y TEICED
KA F ¥ 2R BAIRTFF - FLHIERA F VEEDOFRN 5K
— AT BREAOR LT YT - F7I0—F
T RIEAER, 1Y /4K
OFMBE—, tex AKX, AT, James M. Lisy"?, HHEH'

Infrared spectroscopy of alkali metal ion complexes of partial peptide of K*
ion channel by using electrospray cryogenic ion trap technique
- Bottom-up approach to ion selectivity
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[Abstract] K' channels have the unique ability to allow the selective passage of potassium
ions at near diffusion-limited rates while inhibiting the passage of more abundant sodium ions.
Local interactions between chemical functional groups and the ions are responsible for both
selectivity and transport. As a model for one such key interaction, the structures of Na* and
K" complexed to the AcYHNMe peptide, a partial sequence to replicate the GYG portion of
the selectivity filter of a K* channel, have been determined from infrared laser spectroscopy
combined with electrospray / cold ion trap technique. Two C=O stretching bands have been
observed in each complex, and revealed to be derived from different isomers by IR-IR double
resonance methods. One isomer has the ion bound to the two C=0O groups, which is similar to
the structure in protein. Another has, in addition, a cation-n interaction with the aromatic ring
of tyrosine. The former isomer is dominant in K" complex, while the latter one contributes
largely in Na*" complex.
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[ Abstract] Water molecules and hydrogen bonds(HBs) in 175 fused cubic (H,0);, and in
95 (H,0)g and 225 (H;0);2 optimized with the SHS — MP2/aug-cc-pVDZ procedure were
analyzed. The geometric parameters of water molecules are classified with the surrounding
HBs of the 1* neighbor waters, which implies that the 2 neighboring HBs influence the
structure of the molecule. The characteristic factors (Q* and Q) for the hydrogen acceptors
and donors were introduced with numerical formulae defined by the 1** and 2™ (and even the
3" neighboring HBs. The sum (Q*+QP) is correlated with the strength of HBs.
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DppaAppaApaa 12 120 1.004(4) 0.966(0) 105.2(2) KAy DA FAHICIZ D 2 L1235,

DppaAppaApaa 8 30 1.00I(5) 0.965(1) 10562 Table 1 (2% D% =9, wtind 5%
DppaAppaaApDpa 12 207 0.998(3) 0.965(0) 105.6(2) fEFEFE &, 452 = L AHkK7-. LL.

DppaAppaApDpa 12 424 0.997(3) 0.965(0) 105.53) R~ N — 7 HOKFBA IR L Z R
DppaAppasAppa  fo 124 0.996(3) 0.966(1) 105.4(3) {AK R D fE A& & KT 21213 Z DR

DpaaAppaAppa 12 115 0.985(2) 0.966(0) 105.4(1) JETIIAERG 3DV | BIOFLIE, BUE
DppaPpaaAppaa  fo 108 0.984(2) 0.972(1) 102.53) FSHENAHH TH D Z ENHA LT,

DpasAppasAppa  fo 196 0.982(2) 0.966(0) 105.13) o, - N ™

DppaaPpasApaa 12 179 0.980(3) 0.976(2) 103.6(8) f!fﬁ%ﬁdﬁ!?)%%ﬁ%ﬁiﬂHi}? gg{;
PpAPDAAADDA 12120 0976(1) 0974(1) 1039G) gy b oy T g T s
DopaaPpasdppa o 207 0975(1) 0973(1) 103.5(4) 35 0T 120‘”@(2700 %El@
DpaaDpaaAppa 8 33 0.975(1) 0.973(1) 103.6(6) P KIS T 0 TR T, ()N DR

Cl: 12 for (H,O),, obtained by SHS; 8 for (H,O); obtained by ., PO TSR -
SHS; fc for ﬁ?xseclfcube (H,0)15. T T % ORTICRT T DIEERZE 2 5 2

Table 1. Average Geometric Parameters for Each Type of Water
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Dihydrogen bond in the electronic excited states of various phenol-
alkylsilane clusters: Strong interaction between the OH stretching and
intermolecular vibrational modes
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[Abstract] We have been investigating the character of the dihydrogen bond involving the
Si-H group. According to the previous study, the structures of the phenol-alkylsilane
dihydrogen-bonded clusters are determined by the competition between the dihydrogen bond
and the dispersion interaction. To reveal intrinsic characters of the Si-H---H-O dihydrogen bond,
a contribution of the dispersion interaction should be reduced. In the present study, we have
recorded infrared spectra of the phenol-triethylsilane dihydrogen-bonded cluster in the S; state.
Since the acidity of phenol much increases in the S; state, the balance between the dihydrogen
bond and the dispersion interaction is expected to change. The observed redshift of the OH
stretching band indicates the strengthening of the dihydrogen bond in the S; state. Moreover, it
was found that the OH stretching band in the S state exhibits Franck-Condon like patterns.
This behavior indicates a strong coupling between the OH stretch and the intermolecular
vibrational modes.
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O SUIREEIZE T 2 RN 21T, KRB RAREDE Iz O ‘;/q&
THRT2[5]. = DwfE T, OH {HiffE N> KA Franck-Condon £k D /X ‘f ?
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Si-H---H-O type dihydrogen bond in the phenol-alkylsilane clusters:
Re-investigation based on the electronic spectra
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[Abstract] To investigate the intrinsic nature of the Si-H---H-O type dihydrogen bond, we
have been carrying out infrared spectroscopic study on various phenol-alkylsilane dihydrogen-
bonded clusters. It is revealed that the competition between the Si-H---H-O type dihydrogen
bond and the dispersion interaction determines the structure of the dihydrogen-bonded clusters.
However, it is difficult to determine the cluster structures based on the information provided by
infrared spectra only. Thus, to determine structures of phenol-alkylsilane dihydrogen-bonded
clusters, we have re-analyzed electronic spectra of these clusters. Another spectroscopic
information is Franck-Condon patterns in the electronic excitation spectra, since they reflect
the difference in the equilibrium structures between the Sp and S: states. We measured IR-UV
hole-burning spectra and analyzed the Franck-Condon patterns. The Franck-Condon patterns
for the phenol-ethyldimethylsilane clusters were well reproduced. The same analysis is applied
to the other clusters.
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T ERNDNLLTWNAHDT, thd T Franck-Condon 7N & — > OENT > H A SR E 7 F
ETHZLE L. KHEETII V2 ) =L F LI AF LT (EDMS) BLW
Ny x=F T (TES) DT T AX—DFEREZIRRD.
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Fig. 4. Optimized structures (i) and (ii) of PhAOH-TES clusters.
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Solvation-Structural Influence on Electronic Transition Shift
for Benzoxazole Clusters

oYuji Yamada, Fumika Mineyama, Yoshinori Nibu
Department of Chemistry, Fukuoka University, Japan

[Abstract] Two isomers of mono-hydrated benzoxazole cluster (BO-W1), where water
molecule forms the same hydrogen-bond (H-Bond) type to nitrogen atom in BO ring but its
orientation is slightly different, were previously reported to have red-shifted and blue-shifted
electronic transitions (W1r and W1b) by Wategaonkar’s group. In this work we have
investigated the origin of the opposite transition shift by comparing a change in H-bond
strength upon electronic excitation between two isomers of benzoxazole-W1 clusters, which
was evaluated by measurement of H-bonded OH stretching vibrations in both So and S; states
by means of IR-UV and UV-IR double-resonance spectroscopies, respectively. In W1r, the
H-bonded OH band is red-shifted upon electronic transition, meaning that H-bond in Sy is
stronger than that in So, while, in W1b, it weakens upon electronic transition. Thus, the
opposite electronic shift of mono-hydrated BO is ascribed to the change in H-bond strength.
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Fig. 1: LIF spectra of BO-W, (n = 1-3). The values in
parentheses indicate transition shift from monomer.
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Fig. 2: FDIR spectra of BO-W; in Sg and S; states. The lower
stick spectra shows the calculated vibrational spectra of two
isomers in So and S; states (blue and red stick, respectively)
geometry-optimized with (TD-)MO06/6-311++G(d,p). Scaling
factor is 0.9390.
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