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Dendritic Bis-(8-hydroxyquinoline) Derivatives: Studies on
the Fluorescence Quenching and Decay
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Abstract The fluorescence quenching and the fluorescence decay of a series of dendritic bis-(8-hydroxyquinoline)
derivatives (Gn-QMQ, n=1~3) were studied. The quenching rate constant decreased and fluorescence lifetime increased
with the generation n increase, which resulted from an increased site-isolating effect of the dendritic structure on the

core. Photophysical studies in different solvents indicated that there was an enhanced site-isolating effect in CH;CN.

Keywords: Poly(aryl ether) dendrimer, 8-hydroxyquinoline, Fluorescence quenching, Fluorescence decay

H 1985 - A% T 5 & W (dendrimer) 8 75 B H
RJEWN, XA EARE RS YT IR T Y
MR G BB A E 2 TUIRLE Z AR 4R,
REEOE 3G W) S AL S5 EA X %0 D e 5L B (9
ST B VR E, AEI AT DLE H2 K W E R IR
TR LA™, AR X RAEE RS Y Otk
SRl A S e

S-FRFLMEMAE A LA AT LUFN 2 Fh 45 g 15 Tl &
TE AR E BG4, X AR e A o ik i A
FIZ NS, SRR 8-FR S MMk AR 7E HL U O

PR B R SRR YE T B R M, FRATTR
THE BT 1~3 ROFRERT TR B -G YB3 8-7%
FEWE AT A H1(Gn-QMQ, n=1.2.3, Z5H WK 1), %
BT e G BRI SS Y B 2, AR T AT
ZFR A Y BRI B I R — 2B IR A R
PEIHE I N CTEWR ) T IR BIE R WX %
LI B VER.

1 SLIREH
1.1 R FI R AL

Received: September 27, 2005; Revised: November 2, 2005. “Correspondent, E-mail : yili@mail.ipc.ac.cn; Tel:010-64865872.

E % A RBLFHE42(20273081) % B3 H

© Editorial office of Acta Physico-Chimica Sinica



No.3 AR PO B A PR L 8- S BT 5 327

N Y X

DM-QMQ

(model compound)

G2-QMQ

G1-QMQ
i~ ~
& (';L/
0 2
QEJ»OQ\ O/L/ 0. /E/J,’\\
(o] L i
of 5\ ,/6)\0«4;:) —
O _ _g o—~_%
@% ool Y0 g2 P
s S DK T = G
o o 0
@foﬂcj o oy
g ?
f'( G3-QMQ @

B1 EREEwE R A NS
Fig.1 Structures of DM-QMQ and Gn-QMQ compounds
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Fig.2 Absorption spectra of DM-QMQ with
different amount of DCP(2,4-dichlo ro-phenol)
[DM-QMQ]:1.8x107 mol-L™; [DCP]:0, 0.20, 0.40,

0.59, 1.00 mmol -L™ for curves 1~5, respectively.
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Fig.3 Fluorescence spectra of DM-QMQ with
different amount of DCP

[DM-QMQ]:1.8x10” mol-L™; [DCP]:0, 0.20, 0.40,

0.59, 1.00 mmol - L™ for curves 1~5, respectively.
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Fig4 Experimental Stern-Volmer plots for addition of DCP to DM-QMQ and Gn-QMQ in CH,Cl, (a) and CH;CN (b)
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Table 1 Observed quenching rate constant (K,) and
bimolecular quenching rate constant (k,) for
DM-QMQ and Gn-QMQ
DM-QMQ GI-QMQ G2-QMQ G3-QMQ

K/(@L-mol") CHCl, 458 170 79 66
CH,CN 69 42 36 33

10°k/  CH(C, 38 33 14 10

(L-mol”+s") CHCN 6.0 72 43 3.6
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Table 2 Fluorescence lifetimes (7) of Gn-QMQ in
CH,Cl; and CH;CN at ambient temperature

7(ns)

G1-QMQ  G2-QMQ G3-QMQ
CHJCI, 5.1 55 6.2
CH,CN 5.8 8.3 6.4(54%), 12.2(46%)"

*Average lifetime is 9.1 ns; The percentage indicates the

proportion of each lifetime species.
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Table 3 Fluorescent rate constants (k;) and non-irradiative

rate constants (k) for Gn-QMQ in different solvents

CH.CI, CH,CN *
107k(s™) 107ky(s™) 107%k(s™) 107ky(s™)
G1-QMQ 8.4 11.2 9.5 76
G2-QMQ 8.3 9.8 7.7 4.3
G3-QMQ 8.1 8.0 8.0 3.0

*G3-QMQ calculated with the average lifetime
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