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Resonance Two-Photon Ionization of Propoxur in Cyclodextrin Aqueous Solution
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Resonance two-photon ionization (TPI) of Propoxur (o-isopropoxyphenyl methylcarbamate : MC) , a typical
agricultural chemical was demonstrated using 266-nm laser flash photolysis (LFP) technique in the presence of
cyclodextrins (CDs) in aqueous solution. The formation of the MC/CDs inclusion complex was studied by MM2
calculations. Ionization of MC within the laser flash (5 ns) produced a water solvated electron. The electron was
generated by two-photon excitation by means of simultancous irradiation from a 266-nm laser. The ionization quantum
yield (®;,,) obtained by LFP in the presence of a-, f- and y-CD were 0.35+0.02%, 0.15+0.01% and 0.6140.01%,
respectively, and it depended on the properties of the complexes with CDs. These behaviors suggest that the useful
resonance two-photon ionization results from the complexes of MC and a-CD, B-CD and y-CD, respectively. The @,
of MC in the presence of CDs (1.0><1O'2 M) is dependent on the stabilization energy of solvation. In addition, @;,, of
MC in the presence of CDs (1.0x10° M) was dependent on the t. This study suggests photolysis of agricultural

chemicals in the presence of CDs in aqueous solvent using two-photon ionization of UV light irradiation.
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Fig.1 Molecular structures of CA (Left) and MC (Right).
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Fig.2 Minimum energy structure of MC/CDs complexes calculated by MM?2.
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Fig.3 Absorption spectrum (black line) of MC (9.6 x 10° M) in the presence of a-CD
(1.0><10'2 M) in ACN/H,O (1/9 v/v) and fluorescence spectra of MC (9.6 x 10° M) in the
presence of (red line) a-, (green line) B-, (blue line) y-CD (1.0x 10 M) in ACN/H,O (1/9 v/v).
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Fig. 4 Energy levels diagram for MC in the ground state and excited state.

— 288 —



YU FR AN YKBEPICBITETURT =0 2611 4 b

ACN/H,0 (19 viv) AKEETIZBIT 54 CD  (1.0x107 M) 4577 F MC IZ 266-nm L —— % &S U 72 B
(2, KFETO AODBEHI S LTZ. ZiuE, MC ONA A AbERm LTS, L, 167 (4.7eV) TIEILP
D 6.8 eVIZ28eV@mNT, 1T AFMUIRAIRETHS. Lo, 2HTFLLENREE LicA A ilfenE x
bbb, TPI THhDH Z LR Sz, [ERC, ACNH,0 (1/9 vv) KiEEFIZEBT 54 €D (1.0x10°
M) A7 MC THAFE SO AODAMERI SN, TPI THD I EARBEINTZ. 45 CD HAF T MC ORI
I AR A Fig. 512~

3.4 MCOAFULEFINELENAFH

% CD  (1.0x10° M, 1.0x10°M) EAFFIZBIT S MC D D, & 1% Table 1 |Z7RT. 4 CD  (1.0x10° M) A%
TIZHITD MC D &, 1%, o-CD, B-CD, y-CD TZNZEH 0.35%, 0.15%, 0.61%&HH Shi=. ACN HizEi)
HMC DTN 29ns 2R LizZ &b, 1, nIXTNEH, 4 CD & MC & OWEESEE, iy~ U —72 MC O
T ERE L. ity & O THDH, 22T, a-CD, B-CD, y-CD A7 FiZFiF 5 MC D 1,, 1% 1.4 s, 1.9ns,
1708 2R L, @iy o [HEE L TN EAVRENTZ. 2D Z b, £ CD (1.0x10° M) EEFETICBIT5
MC O TPLIZIZLOFER R E 2 Hd.  BERO—>E LT, WHMOZELT R —DrEEMENRE X LS.
Z 2T, MM2 LY R ST MC O, B EN T2 A, 5.6 A THLDITH LT, y-CD DZEFLNA 8.5
A LR EZ WD, y-CD OZEANOHFULELS ETCEEINTWD EEXLND, 2O ENnD, gD
KEWDOIE, ZELNOB OET TR O A2 tho CD LY bZ T WA= EtEx bbb, %72, B-CD
AFETFMCIE, ZZILOREZEMC O FHARXNT 4 FLTWAHTE, ZBANICIES aEI NI & C, B
MOEBEEZITII L, G MEF LIz B SNz, £72, o-CD, B-CD A7 Fd MC 1%, #iEMIZ MC & CD
D 12 AESERE TR L, WIEMOREZ KT IE TV L AREELEZ 2 6N 5.

720

AO.D.

AOD.

AOD.

Time/ps
Fig. 5 266-nm laser flash photolysis of MIC (9.6 x 10” M) in the presence of CDs (1.0x107 M) in
air-saturated ACN/H,O (1/9 v/v).
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Table 1 Ionization quantum yields (@;,,) and fluorescence lifetimes (t) of MC in the presence of CDs in ACN/H,O (1/9 v/v).

CD mM B0 (%) Tms)  T,ms)  A(%)  A(%) T1,(s) CHI
D 10 0.35+0.02 1.3 6.1 99.0 1.0 14 099
1 0.380.02 1.1 1.6 47.1 52.9 14 1.00

10 0.15+0.01 13 3.1 68.1 31.9 19  1.00

P-CD 1 0.1740.01 12 2.1 77.2 22.8 14 1.00
1-CD 10 0.61+0.01 1.0 25 55.7 443 1.7 1.00
1 0.36+0.01 1.0 1.6 54.9 45.1 13 1.00
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HBEAETDHEE L o CTVD. ZORER, CA LHANTMC 1355794 AOVINEL, CD Z2fLNICIEL i &
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KL polztEZEZBND.

CA 12172 CD OREERIZBNTL, 1288720, o T @, N LI2Z LD, @23 TITHRIFL T
W5 EEHE LTS, a-CD, B-CD, y-CD 77 F CA @ 1 ODELITZENZ1 83 ns 705 02 ns, 1.9ns 205 0.4
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5. CD DIEER I 5 y-CD HAF T D MC @ TPI 1%, CA & FERIC T2 fFZ R L7=. L2 L, a-CD, B-CD
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