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Laser Two-photon Ionization of Naphthalene in the presence of
Cyclodextrins

Michihiro HARA, Hirohisa KAMADA

Formation and decay of naphthalene (NP) radical cation and solvated electron during resonant two-photon ionizations
(TPI) of NP in the absence and presence of cyclodextrins were studied with transient absorption measurement using
266-nm laser flash photolysis technique. lonization of NP occurred within the laser flash (5 ns) to give NP radical cation
(NP"*) and solvated electron were observed at 720 nm in the presence of a-, -, mp -, and y-cyclodextrins (aCD, PBCD,
mPBCD, and yCD, respectively) in water solvent. The TPI of NP was examined formation of NP** and solvated electron in
the cavity of mBCD and yCD having dimer structure of NP showed the excimer band around 420 nm, while Np in the
cavity of two aCD is indicated. Selective ionization of NP and NP> in the cavity of two aCD and one BCD, and one mBCD
and one yCD are explained by direct TPI within a laser flash, respectively.
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Fig 1 : Inclusion complexes of NP and CD.
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Fig 2 : Inclusion complex of NP and aCDs, NPs and mpBCD, and NPs and yCD.
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AAFFETIE, NP &4 CD & O e bAfnh % 431 71571k MM2(Molecular Mechanics program 2)®
Minimized energy # MW THRE L7z, NP L4 CD & ® 1: 1 D$EORLZEEE%Z Fig 1 127,
Z Z T, 4% CD ®A#IZaCD, BCD, mpCD. yCD T#NLEh 4.5, 7.0, 7.0, 85 ATHY . BROES
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Fig 4 a) Absorption and fluorescence spectra of NP in Acetonitrile. B) Fluorescence spectra of NP in the presence
of aCD (10 mM), BCD (10 mM), mBCD (10 mM), and yCD (10 mM) in acetonitrile and H2O (1:9).
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Table 1. Ionization quantum yields (@jn) and lifetimes of Naphthalene in the presence of a.CD,
BCD, mBCD, and yCD in ACN : H20 (1:9).

[CD] mM 11/ns 12/n8 13/n8 Ay Ao As CHI Dion 1%
aCD 10 9.5 53.0 144.7 14 79 7 1.09 1.3
aCD 50 7.9 62.5 120.7 4 31 65 1.14 1.8
BCD 10 1.9 49.0 108.4 55 24 21 1.03 11.5
mpCD 10 3.6 15.8 74.4 66 8 26 1.14 0.5
mBCD 50 2.4 11.3 92.4 93 5 2 1.01 0.4
yCD 10 1.0 5.1 51.8 69 14 17 1.09 2.8
yCD 50 0.2 4.2 51.3 80 15 5 1.02 0.7

% & DFEIRD AEE i%%é&rwéﬂtoit[ED%mMD;OwTﬁNP® il 53 (2 7= 7
WZERICIEH D OO, LLRETO#HAE 19 & mpBCD TIE~ /v h—A3DZE/MNH 5 &b NP L CD
D 2: 1 OAREMENRE S L7z, RIZ, yCD Tk NP —{f 43 @Wﬁ#ﬁ@éﬂt_kmg NP &yCD
D 2:1 OSSR D e EACEE N R Stz (Fig 2), T OFER, ZMMRR0WRZH 5 EE 2 B,

TONPACDICABESNTND Z ENRB SN, ZhbHDOfEENS, aCD £yCD TIZZEN LI,
NP :aCD=1:2 & NP :yCD=2:1 DK T, WEMZEMZRNF—2ZFII< D LLxzx
Y —BRIC E D A A AEBEFINENMELS 2D T EN TSN D,

3-2 I EHEAHART bV

T =RV AHFDNP ORINARYT bL & AT FL% Fig 4 a)llnd, WU R R & 4R
KEEIZFNEFN 276 nm & 335nm Tholz, £/, 7B h=F UL EK(1:9) OBEHIZ, % CD (10
mM) 47 F NP O#H AR bLE Fig 4 DITRT, 22T, WIho CD #£77 FD NP OH efi K
KEHLT7TE F=FY LAEEFTO NP E[REBEIZ 335 nm 27~ L7Z, L)L, mBCD &yCD @447 FClid 400
nm (T OEERE L TV D ORBIH &7z, i, DETO#HED NP O =% v~ —%587% 400 nm
BRSNS LV s LY | FRtlc=Fv~—2Ell sz BEbhb, L->7T, mpCD &yCD #
7 F O TIEINP & mBCD &, NP &yCD OFFKRICIHNT, 2 1EERNIEARL TWD Z &R S
Nz, F7-. K, aCD &BCD OHAF FTIE NP AHEEL TEEL TWD LRI STz,

3-3 NP 0@ tHFMAEIE

TER=brULEK (1:9) ORKEIZ, 4 CD (10 mM) 17 FTD NP D47 % Table 1 (278
&ﬁgu%cﬁiénfm@mD#TF&% L7 FToO NP O MmIIE i, KIEHE T T 86.2 ns
£ 390 ns THDH W, Fiz, L EREFETIT o TV A Z R F U —DAIEE /) v —H30t &
DHEFEMIREN LMD, 11y e, wlEENEN, BT U —72 NP, CDIZa# S 7z NP, NP o=
ﬂ?/?~§’§7‘cﬂ3§f§f?§>ék%z%hé % CD @ 10 mM O #h & thig 3% & oaCD 347 F D11, 12,
w3 IEZ I, 9.5ns,53.0ns,144.7ns Efld CD (TR T, IbBEWI E2VRENTZ, 2O Enb
aCD |2 X 2 EHENFE T NP BiER LRE ST\ D LB X B, o CD I~ THOE %)~Ez< foco
TWb EEZOND, Fo, —EANZ TPHTENEEMIEKFTHEBZHNTWNDLZ b, FHi
PEFET 2D THNIE aCD HFETFD NP Db 2 F A A b LeT W EHEESN D, ET2, 2%%
AF AR BES T EEbndnuit, 4 CD D 10mM & 50 mM TW b HEMNEL o TWnd
ZEnb, CDDREZ LiIFHE L HIT, KK RDHZENRBIND,
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¥ 720 nm (KB FNEBU Sz, ZHUINP OA bz rmd, LnL, NP DA A AbRT v
¥ L(AP)IL 6.6eV THY ., 266 nm D 1 H:FTRALF—(4.7eV)TIL IP6.6 eVIZ 1.9V @7, 1%
FA T AT ARFRETHD Z b 2T U ETA A ML LB Z NS, Tbb, TPLREZ -
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35 NPD2HFAF MDA T =X A
ACN &K (1:9) OFEERFTOECD (10 mM) #£77 N NP O A A4 k& UL % Table 1 (X777,
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TholZ Lid, REZEMEEDRF L Fig 4
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1 v 3.7eV
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1%, > CD IZH_T, NP WBSEA OIS NIEBA L EL = AN X — 2 Z T WIREICH D70 &5
265, £7-. CD O¥EE% 10 mM 7>5 50 mM (2 EIF 7284, aCD. mBCD., yCD £/ FTD
NP DA F AL EFICROHEHITZYCD T3 L TR b RERE(DRH Y, Zhidmb A A A1RICEE L T
WBHEBEZBIND 7Y —72 NP OFMAMYCD OREOEEIZL > T, 1.0 ns 75 0.2ns [ZE1H 20%1
HHTWDLZENEELTWDLEEZZ LMD,

4.7 eV

Fig 5 Energy diagram for TPI of NP.
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KEEMLTND EEZHI, 10 mM LV b, BEMZEI =2 LT —%2ZIFIZ < roT-, T OHf
TR TNPIZR L CIHBCD WHEHTHDL EWVWH ZENRHLMMNE o Tz,
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