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Preparation and characterization of self-assembled monolayers
which recognize chirality of guest molecules

Wrociiges

BILAFLEMEEEMTER T

BIE =

Instructor, Dep. of Chemical & Biochemical Engineering, Toyama Univ.

Yasushi MAEDA.

Self-assembled monolayers of thiolated cyclodextrin (CD) on gold or silver were propared
and regio and stereo-selective complexation was examined by surface enhanced resonance Raman
spectroscopy and cyclic voltammmetry. Association constants for complexation between CD and
chiral azo compounds, o- or p-methyl red and (R)-(+)- or (5)-(-)-phenylethylamine conjugates
(MR-PEA), were evaluated and it was concluded that o-isomers formed more stable complex
than p-isomers (regio-selectivity) and that (R)-enantiomer of o-isomer more preferentially associ-
ated with CD than (S)-enantiomer (stereo-selectivity), whereas no stereo-selectivity was observed

for p-isomers.
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Figure 1. Top; structure of MR-PEA. Botiony; Raman
spectra of MR-PEA in aqueous solutions. a) pH 3,
b) pH 7.4, ¢} pH 3 with o-CD.
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Table 1. Association constants and stereo-selectivities for the inclusional complexation of
MR-PEA with free and surface-confined a-CD at 25 °C.

p-MR-PEA o-MR-PEA
(R) (3) {R) (5)
a-CD  pH K (M) R/S K (M) R/S
Free 3.0° 58423 73£23 07904 13821 84212 1.6%03
3.0% 688 909  0.76%0.1 140295 8§37  17+02
Free 7.4% 184 17438 1002  84%2]  46%16 19404
74 154 14:5 1.1£02  90%11  48%8 1.9%+03
SAM® 74 2124029 230+01% 0924008 202019 134039 16304

a) By RR b) By UV-VIS ¢) By SERRS with SAM of MEA-a-CD on Ag. d) x 10



Table 2. Thermodynamic parameters  for the
complexation of MR-PEA with a-CD in 10 mM [IEPES
buffer { pll 7.35).

P-MR-PEA o-MR-PEA
(1) (8) (R) {3)
A (klimol)  -339 =342 -6.6 -16.7
AS" (/K mol) -90 -90 13 -26
&G (kHmal) -7.0 -7.0 -11.0 -9.0

Q 5 : "
TaaCl ’ .
o=ACH3 :

a) p-MR-(R}-PEA b) p-MR-(S)-PEA
tF Peld

c) o-MR-(R)-PEA d} 0-MR-(8)-PEA

Figure 2. Schematical drawings of inclusional
complexes of MR-PEA and CD.
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Figure 3. Surface-enhanced Raman spectra of
a) SAM of MEA-o-CD and b) MR-PEA included
by MEA-a-CD
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Figure 4. [MR-PEAJ/AI is ploiled against {MR-PEA].
AWMEA-a-CD electrode, 0.1mM HQ, 0.IM Na,SO,,
scan rate 1V/s.
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