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Crown Ether

e Dibenzo-18-crown-6 was first discovered by Pedersen
in 1967 (he received the Novel Prize in 1987).

e Used for many applications.
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Crown Ether in the Gas Phase

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)



UV Spectroscopy of
Metai lon-Crown Ether Complexes

Crown Ethers

o 0 0O 0 °© 0
ainfsanileas
Lol | Lo ol | o o
B15C5 B18C6 @ gggg gt :g Ef)ﬂ

DB18C6

) @)

Metal Ions
— Lit, Na*, K+, Rb*, Cs*

1:1 complexes

UV photodissociation spectroscopy
IR-UV double-resonance spectroscopy



Experimental

Laser port ——p

\ Quadupole  channelon B nanoelectrospray
Quadrupole

i B15C5,B18C6,DBI18C6
~4K bender _ [2 ° gD /g@o\j

bender 22pole ion trap

Channeltron \
detector

‘ LiCl, NaCl, KCl1, Rb(l, CsCl
in Methanol

\ 0 0 CEETAR
%\Qr L B 5 20-200 M

ﬂ]@ < Qua;ir:upe):)le
f:f A o B UV spectroscopy
Quadrupole ~ . ,, E . IR'UV SpeCtI'OSCOpy
mass filter — | 0 0 JERE—
Octopole | A\ UV power 1-1.5 mJ/pulse
Gate valve ik il Channeltron
Hexapole detector IR power 4_5 mJ/plﬂSG
] e
i%l IR

Laser port « SR T)
depletion
. W pletio
Ionfunnel/

dissociation
cHa;?IEI('jy UV
-
Svendsen, Lorenz, Boyarkin, and Rizzo, IR
Rev. Sci. Instrum., 2010, 81,073107.

~150 ns



UV Spectra of K*-DB18C6
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UV Spectra of M DB18C6

(a) Li*DB18C6

_ 1 O
| wneoanc M_ {c@>>
oo

(c) K**DB18C6
O O

(d) Rb**DB18C6 @

(e) Cs*DB18C6 I | MM}MWMNM M+*DB18C6
(f) DB18C6
[ Kusaka et al., PCC;P’ 2007, 9, 4452. 4 Inokuchi et al., submitted to JACS.
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rFiuorescence or 1on aepietion (arn. units)

UV Spectra of Neutral B15C5
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UV Spectra of M DB18C6
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Calculations of M DB18C6

Li**DB18C6 Na*DB18C6 K*DB18C6

VAN =R
,P.,ijj :\tz D-l-% MacroModel ver 9.1
ZEBSDHE 219 201 123 MMFF94s
(10 keal/molIXA)
SFLFEE GAUSSIANO9
LZEBGDE 6 7 2 MO05-2X/6-31+G(d)
(3 keal/molIA)

(a) LitDB18C6 (b) Na+tsDB18C6 (c) K*DB18C6

Lit, Nat TIEVU VI ZBREBTr A V=R LTS
K+TIEU VI ZRERRICFHAVCopentBiEZx & oTWLVD

UVIRD LD S FRESNDIBEE—HLTWLD



UV Spectra of M*«B15C5
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UV Spectra of M*«B15C5

I | [ [ [ 1 mL+

(a) Li*B15C3 “l ||||“ h “I I Mﬁ .Mumul BIRBBORWNTOT L v
_ 4 avhhd

= - N

(b) Na**B15C5 “I | “I I — fEgEX> 7:..*%1‘2. ?
B | HNa+*

(c) K**B15C5 JMWWWMW JOJLwvyaviEdEnFE
i | B<EWL

W ~ openiisT
(d) Rb*B15C5
“' | “ (f) B15CS

| | | i

35500 36000 36500 37000 37500 38000
Wavenumber (cm™)

Fragment Ion Intensity




UV Spectra of M*«B15C5
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(a) Li*eB15C5
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Rb**B15C5 IR-UV
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Structure of M* B15C5

GAUSSIANO9 MO05-2X/6-31+G(d)

within AE < 1 kJ/mol

AE =0.12 kJ/mol

K-II

AE=0

AE=0
Li-I Na-1

Yy o#FDI=I=AT | UV ITZamKRRLTWLS
Ne

AE =0.94 kJ/mol

K-III
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Structure of Kt B15C5
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Summary
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Future Perspectives
BHFLZODFRIVBREG, XLEXLINHSTHS

K
M*+DB18C6 <——= M+DB18C6

n
w
I

7] 5.5F I I I =
propylene carbonate
2.0 — 5.0 _
g 1.5 HZO = g 4.5 —
I s
= i
1.0 - — QS 40k -
S E
&0 X
© 05 — 50 3.5+ _
~ 2
0.0 - - 3.0 N, N—dimethyl
DMSO formamide
-0.5 l l l l l — 2.5 l | | | | —
Li* Na* K* Rb* Cs* Li* Na* K* Rb* Cs*
Shchori et al., J. Chem. Soc. Dalton Trans., 1975, 2381. Matsuura et al., Bull. Chem. Soc. Jpn., 1976, 49, 1246.
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Future Perspectives
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M*+ DB18C6 —> M**DBI18C6
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experiment (CID)
i ] éd -31 1~ calculation N
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- a £ 321 -
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L | < 33+ |
calculation
(MP2/6-31+G*) 2
| l | | | 351 | l | l I
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Anderson et al., Int. J. Mass. Spectrom
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.,2003, 227, 63.



Future Perspectives
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Future Perspectives
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