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Two-photon Ionization of Biphenyl in the presence of Cyclodextrin in water
solution

Michihiro HARA®, Shouhei Watanabe™ ", Makoto MIWA™™*, Tomoya KAWABATA™*

Formation and decay of biphenyl (BP) radical cation and solvated electron during resonant two-photon ionization (TPI)
of BP in the absence and presence of cyclodextrins were studied by transient absorption measurement using 266-nm laser
flash photolysis technique. ITonization of BP occurred within the time interval of laser flash (5 ns) to give BP radical
cation (BP "), which was confirmed by the observation of solvated electron at 720 nm in the presence of -, B-, mB-, and
v-cyclodextrins (a-CD, B-CD, mB-CD, and y-CD, respectively) in water solvent. The radical cation and the electrons
were generated by two-photon excitation using simultaneous irradiation of 266-nm laser, and the ionization yields of BP
in the presence of a-CD, B-CD, mB-CD, and y-CD depended on the properties of the complexes with CDs. These results
suggest that TPI obviously takes place with the complexes of BP and a-CD or two a-CDs, BP and 3-CD, BP and mB-CD,
and BP and y-CD.
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Fig.1 Structure of BP.
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Fig.2 Complexes between BP and CDs.
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Table 1. Tonization quantum yields (@,,,) and fluorescence lifetime (t) of BP in the presence of CDs in ACN/H,0 (1:9).

CDs mM Bon(%)  Ty(ns) 1,(ns)  A(%)  Ax%) CHI Tay (ns)
a-CD 10 0.5 0.1 10.2 72 28 1.01 2.9
B-CD 10 0.8 0.3 13.9 64 36 1.00 5.2
mp-CD 10 1.1 0.5 12.7 41 59 1.00 7.7
y-CD 10 1.6 2.0 12.6 32 68 1.00 9.2
a-CD 1 1.1 0.3 9.9 43 57 1.00 5.8
B-CD 1 0.8 0.1 12.0 75 25 1.00 3.1
mp-CD 1 1.1 0.3 11.4 47 53 1.00 6.2
y-CD 1 0.8 0.6 10.3 29 71 1.00 7.5
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Fig.5 Transient absorption spectra of BP™* observed
at 0.5 (@) and 1.5 us(@®) after a flash during the
TPI of BP (1.3 X 10™* M) in air-saturated ACN.
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