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Laser Two-photon Ionization of 4-(dimethylamino)benzonitrile
in the presence of Cyclodextrins
Michihiro HARA¥*, Takuya KITA**, Tatsuya ENDO***

Transient absorption measurement using 266-nm laser flash photolysis technique was performed with regard
to 4-(dimethylamino)benzonitriie(DMABN) in the absence and presence of cyclodextrins (CDs) in water.
lonization of DMABN occurred within the laser flash (5 ns) to give DMABN radical cation (DMABN " *) and
solvated electron (e " -). The ionization yields of DMABN in the present of aCD, BCD, and yCD, depended on the
properties of the complexes with CD, generated form from two-photon excitation with simultaneous irradiation to
266-nm laser. It is confirmed that the two-photon ionization (TPIl) proceeds through two-step, two-photon
excitation with the So—S+1 (Twisted intermolecular charge transfer state: TICT) — Sy transition. The TPl was
increased with a decrease in the concentration of TICT of DMABN in the cavities of CDs.
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Figure 1. Complexes of DMABN and CDs; aCD, BCD, mBCD, and yCD.
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Figure 2. Fluorescence spectra of DMBAN (2.5 x 10 M) in Figure 3. Fluorescence spectra of DMBAN (2.5 x 10”° M)
the presence of aCD (10 M), BCD (102 M), mpCD (10 in the presence of aCD (5.0 x 102 M), mpCD (5.0 x 107
M), and yCD (10 M) in ACN and water (0.5:9.5). M), and yCD (5.0 x 10 M) in ACN and water (0.5:9.5).
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Table 1. Fluorescence spectral data and quantum ionization yields (®i,) of DMABN (2.5 x 107> M) in the presence of o.CD
(1.0x 102 M, 5.0 x 102 M), BCD (1.0 x 10 M), mBCD (1.0 x 10 M,5.0 x 10 M), and yCD (1.0 x 102 M, 5.0 x 10 M) in
ACN and water (0.5:9.5).

Fluorescence
[CD] Aem / nm Intensity Dion | %
@Flu

(S1/TICT) (S1/TICT)
aCD 347/502 0.27 0.09 3.1
BCD 354/495 0.67 0.18 5.1

10 mM

mpBCD 358/500 0.70 0.17 6.1
yCD 348/505 0.70 0.05 2.4
aCD 348/452 0.14 0.2 4.2
50 mM mpBCD 358/493 0.85 0.2 6.0
yCD 365/459 1.21 0.07 1.6
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