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Introduction

mCrown ethers show ion selectivity in solution.
mMass spectrometric studies cannot explain ion selectivity, suggesting importance of solvent effect.
m\Ve spectroscopically study metal ion-crown ether complexes on gold surface to discuss dependence
of chemical properties such as crown size, chain length, and solvent on ion selectivity.
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Experimental

SEIRA (Surface-enhanced IR absorption) Experimental systems and IR results Simulation with DFT calculations
spectroscopy with ATR configuration

r+ 1 1 1T 71T 1T 1= |1 I I
1098

18C6 | asorption of T\‘-\M K*+18C6_C6-CH,

(1) Au surface (~8 nm) is formed on
an ATR (attenuated total reflection)
element by vacuum deposition.

C6 K* complexes

with KCI

elimination of

18C6_C6-CH, E
Y bare crown 1119

Y

Au surfacé on Si prism

| (2) Thiol derivatives of crown ethers 2—’
of ATR (~8 nm thickness) are chemisorbed on the Au surface O 0
(3) Aqueous solutions of metal salts — 1,__4\‘,'
' are put on it to form complexes.
g S —L— observed 1114
—— 'IR (4) IR spectra are measured with and \? ! ! A 20001800 1600 1400 1200 1000 1098 ,\\J&
Y—— In Au Au u -1 T
without the metal salts and we obtain /\ /\ /\ IR Wavenumber (Cm ) M\.W\/H o
IR difference spectra. IR IR IR | | | | | |
15C5 18C6 18C6 2000 1800 1600 1400 1200 1000
_C6 _Cob _C1 IR Wavenumber (cm™)

Chain Length Dependence

IR difference spectra

lon concentration dependence

10~ 102 10° 102 10*

[K'] (mM)

10~ 102 10° 102 10*

[Na*] (mM)

| 6 | | | | | :
: ‘2‘ I 18C6 CO6 1 |
| ‘cﬁ\ 2 | | | | + :
| _2 i — 2 WF T T T T T T T T T 5 CI\ 1 8C6_C6 |
o 0. - E’ L 18C6_CG6 : % 1L _ :
: <*|C>> o = 7 8 K* T 0 - |
T S 1 < l
| Q 4l E! l _ rn B ol 18C6_C1 - |
| O L 1083 y 998 O 5F = O |
| - 1354 ) — |
| © O O - I | | | 4
| _e 2 ol < 0 - - I_1 I I1 I I3 I +5 Na* K-* Rb* Cs* :
| O “4F 1125 < 10 10 io 10 10 10 0w 10F | | | | . |
- g [ Na ] [Cs e . [M*] (mM) €, 18C6_C6 ) .
: <<E 6,ﬁ : : : : : N 20%0 18IOO 16IOO 14|oo 12|oo 1o|oo= ‘lon selectivity IS not so g’ 06l _ 18C6 1%?6 :
! L obvious for C1. “g; i - _C6 — :
. *For C1, ion complexeson © .| ] Complexes  Complexes |
| 4 gold surface inhibit succes- £  |18C6_C1 are isolated  face to :
: T sive complex formation Na* K* Rb* Cs* from water. water. |
: 20%0 182)0 16IOO 14IOO 12I00 10IOO= more than C6 :
: IR Wavenumber (cm™) |
: Crown Size Dependence - Solvent Dependence ;
| 15C5_CG6 in water in water : : 18C6 C6 in methanol 18C6_CO6 :
| f ' ' ! o ! ! 105 —_ I I I I I = : | 8 FF I — I I I — 104 — | | | | | — :
& Ll [Na'] = i , e 1110 |
o | 0.0001-1000 mm ~ 0T 155 6 |' & 8 KI5 TR - 10° | \ ]
Z < 0f - 4! = 4L oot-10mm I . |
o, o S 2L in methanol
: 8 \—\ 10% | = | 8 2 ~ |
8 o'l 1118 <°T 1
: <<E 10 18C6_C6 | : : <<E _4 T 10" b In water _ :
: 20“00 18IOO 16IOO 14Ioo 12Ioo 1oloo 107 b '_ ' ' ' = : i _620"50 1 8'00 16'00 y 4'00 12'00 10'00=' 10° 1 | | | | - :
' IR Wavenumber (cm™) L Na* K Rb" Cs* | IR Wavenumber (cm™) Lit Na* K* Rb* Cs* |
. » o - 15C5 C6 shows preference for Na*, : 12 - - -18C6_C6 shows selectivity for K* in :
P whereas 18C6_C6 shows selectivity | 1+ & .| i water, but it Is not so obvious In :
=12 1 forkK* = methanol. !
3 10 - -Crown ethers bonded ongoldsur- ' | 8 ° ) |
| S . : : N
, @ 0.8 - face have similar properties forion ' | © 6f - |
O . . | O |
'S 06 - selectivity with bulk systems. g 4l _ |
N | | ) |
: Q 04 - : : - oL _ :
:ZE 0.2 - I <<5 |
| 1 : : A L1 :

m\Ve will examine the density dependence of crown ethers on gold surface.
mNow we are synthesizing crown ethers with no S atom in the chain.
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