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Crown Ether

Benzo-18-crown-6 was first discovered by Pedersen in
1967.

Used for many applications.

Mass spectrometric studies of metal ion-CE complexes

— Dearden (1991), Brodbelt (1992), Armentrout (1996),
Brutschy (1997),

IR spectroscopy of metal 1on-CE complexes
— Lisy (2009), Martinez-Haya (2009)

UV spectroscopy of metal ion-CE complexes
— Kim (2009)

UV and IR spectroscopy of jet-cooled CE
— Ebata (2007), Zwier (2009)
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e Metal Ions (ionic radii in A)*
— L1t (0.59), Nat (0.99), K+ (1.37), Rb* (1.52), Cs* (1.67)
— Mg?* (0.57), Ca** (1.06), Sr** (1.18), Ba** (1.35)

— Ni2+, Mn2+, Cu"’ *R. D. Shannon, Acta Cryst. A32, 751 (1976).

e 1:1and 1:2 complexes at ~4 K — 70 complexes



Outline

Experimental
M+*-DMB (M =Li, Na, K, Rb, and Cs)

M+—Crown Ether (M =Li1, Na, K, Rb, and Cs)
M*—(Crown Ether), (M =Li, Na, K, Rb, and Cs)

M*—Crown Ether (M = Mg, Ca, Sr, and Ba)
M?+—(Crown Ether), (M = Mg, Ca, Sr, and Ba)

Transition Metal Ion—Crown Ether complexes
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Rev. Sci. Instrum., 81, 073107 (2010).
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UV Spectra of M*-DMB
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Fragment Ion Intensity

UV Spectra of M*«B15C5
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Large structural change between Na* and K*?
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UV Spectrum of Na**B15C5
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UV Spectrum of Benzene
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FIG. 1. (a) Fluorescence excitation and REMPI spectra in the vicinity of
the onset of channel three simultaneously measured for jet-cooled benzene;
(b) Absorption spectrum of benzene vapor. Sample pressure is 126 mTorr.

Suzuki and Ito, J. Chem. Phys., 91, 4564 (1989).
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UV Spectrum of Na**B15C5
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UV Spectrum of Li**B15C5

000000000000000000000000000000

UV Wavenumber (cm!)



UV Spectrum of Rb**B15C5
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UV Spectrum of Rb**B15C5

| | | | | | |
~30 cm™! interval

Rb+:B15C5 °
[
; 9
1somer 2 ° o
[ ) [ X J P
° ° ° °
0@
([
° [ )
[ ] [ ™)

I P

36400

36450 36500
UV Wavenumber (cm!)

36550

36600




UV Spectra of M*«B15C5

Fragment Ion Intensity
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Na**B15CS5 IR-UV

Only one isomer for NateB15C5
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Rb**B15C5 IR-UV
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Rb**B15C5 IR-UV
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UV Spectra of M*-B18C6
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UV Spectrum of Na*-B18C6
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UV Spectrum of K*-B18C6
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UV Spectra of M DB18C6
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UV Spectra of M DB18C6

.
Cs"-DB18C6 Cs*
é‘ Rb*-DB18C6
2]
=
Q
i
= i
i
= 131°
o +
= | K"-DB18CE ‘e . ‘1}‘,‘/# Rb*
2 X
o | | “g\‘:‘\‘”\( s
ED < <
£ Na'-DB18C6 (b)
LL1 a
127°
- n
Li*-DB18C6 - K
PR R B L T T T “bk
35000 35500 36000 36500 37000 37500 38000 ©
Wavenumber (cm™)
Na*
) :
Li+

©

More “buckled” structure gives more active low-frequency
vibronic structure. (Zwier, 2010)

Photodepletion yield (arbitrary unit)

(at 150 K)
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Kim et al., JPCA, 2009, 113, 8343.



UV Spectra of M*«B15C5
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Future Work

Quantum chemical calculations

— Geometric structures, vibrational analysis, calculation
of electronic transitions

IR-UV and UV-UV double resonance spectroscopy

Transition metal 1ons

— anisotropic electronic structures

Recognition of chiral molecules with crown ethers



