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Two-Photon Ionization of Diphenylacetylene in the Presence of Cyclodextrin
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In this paper, we report an investigation of the two-photon ionization (TPI) of diphenylacetylene (DPA) in the presence of
cyclodextrin (CD) by using 266-nm laser pulse irradiation. TPI of DPA within the laser flash (5 ns) generated a radical cation
of DPA and hydrated electrons. The ionization quantum yield (@ion) of DPA in the presence of a-CD, 3-CD, and y-CD (1.0 x
102 M) were calculated to be 1.8 +0.1%, 1.3 £ 0.1% and 1.0 + 0.1%, respectively. We suggested that this result induced by the
stabilization energy arising from solvation and excimer formation, is due to the CD cavity size. When the concentration of CD
was lowered to 1.0 x 10 M, the @, of DPA decreased with the fluorescence lifetime (t). On the whole, we found that the TPI

of DPA in the presence of CD was influenced by the t, the stabilization energy arising from solvation, and the excimer formation.
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Fig. 1 Molecular structure (left) and minimum energy structure (right) of DPA calculated by MM2.
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DPA (Alfa Aesar, Fl% 99.0%) (5.0 10°M) Z&Te7 & h=h U/ (CHCN: Fefisiik=Catt, HEE 99%
YLk, 3H5HTH) ik E 4 CD (o-CD, B-CD (77 74 7 A7 Ath), y-CD (Bafbaklath)) 25
KRR (H,0)  (1.0x102M, 1.0x10°M) 2221 1:9 OIRFEETRA L. H0 T8k RS E (Sartoius
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Fig. 2 Minimum energy structures of DPA/CD calculated by MM?2.
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Fig. 3 UV-visible absorption and fluorescence spectra of DPA (1.4 x 10 M) in CH3CN.
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Fig. 4 Fluorescence spectra of DPA in the presence of CD (1.0 x 102 M (left) and 1.0 x 10 M (right)) in

CH3;CN/H:20 (1:9 v/v).
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Fig. 5 Time profiles of transient absorption of DPA in the presence of CD (1.0 x 10 M) observed at 720 nm after a laser flash

at 266-nm. (A) a-CD, (B) B-CD, and (C) y-CD.
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Fig. 6 Energy level diagram for the TPI of DPA by using 266-nm laser irradiation. White and dashed arrows indicates the

photoabsorption and energy dispersion, respectively.

3.3 DPA®D TPI

CH;CN/H,0 (1:9 viv)HHIZ 1) 545 CD /T DPA (2 266-nm L —H— 2 R L7655, BRI E 720 nm |2
BT, b—V—MEE 1.5 us I AAbs. MBI STz, 2D & &, CH;CN H1 DPA ~D[EIZRMATOREIT
BWT, FEEnBllllsnizinol, LoT, BHFOREICH D e llIRBS 7z (Fig.5). Lo T, mjEWI
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HHENDZ EDD (Fig.4), DPA/-CD O By 3T T~ —DFIIEE S DPA T/ ~—0 S| DIREDJRINTHEEIX
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Table 1 Ionization quantum yields (@ion) and fluorescence lifetimes (t) of DPA in the presence of CD in CH;CN/H20 (1:9 v/v).

CDs Conc. (10°M) Dion (%) 71 (ns) 72(ns) Tav(nS) A1 (%) Az (%) CHI
10 1.8+0.1 0.2 3.1 0.2 98.7 1.3 1.00
0o-CD
1 0.8+0.1 0.1 2.7 0.1 99.7 0.3 1.00
10 1.3+0.1 0.1 1.8 0.2 98.9 1.1 1.00
B-CD
1 0.7+0.01 0.1 2.6 0.1 99.4 0.6 1.00
10 1.0£0.1 1.5 8.4 1.7 97.9 2.1 1.00
v-CD
1 0.8+0.01 0.2 22 0.2 98.9 1.1 1.00

CD DAL (1.0x10°2M— 1.0x 10°M) (28T, a-CD, B-CD, v-CD A7 FIZEIT 5 DPA O D, 1T
ZI1.8%05 0.8%, 1.3%0°5 0.7%, 1.0%2>5 0.8% A L7, 1w XEIE40.2n0s 705 0.1ns, 02ns 725 0.1
ns, 1.7ns 725 02 ns ~EL Ao/ 2 D, CD OIREZ(IZIIT S DPA O b DA T CD & OTEZHFIC
LV, BB LI EICEY, 2TFEORERN LI K Rolzlzbil B2 b, =X ~—JElndH-
THRFEED TPINAFETH D Z 2 A L. B EORERELY, 1, BEMOZELZFLF—, =F i ~v—
TFERNEGE L TNDZ 2D TR L.

Fig. 7 Minimum energy structure of DPA/y-CD (2:1) complex calculated by MM2.
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