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Fig. 1 The fluorescence spectra of 1-bromo ethyl benzene solution (0}
in methanol with different amount of Cu(I)Br/Bpy (1/2)

Ag, =250 nm;[ 1-bromo ethyl benzene] = 4.7 x 10~* mol/L; [ Cu{I)Br/
Bpy Complex] = from 1 to 14:0.60; 1.044 1.38; 1.71; 2.07; 2.42;
2.76: 3.11; 3.45; 3.80; 4.14; 4.49; 4.83; 5.17 x 10~ mol/L
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Fig. 2 The fluorescence spectra of 1-bromo-ethyl benzene (0)
solution in methanol with different amount of Cu{1)Br/TMEDA

Age =250 nm; [ 1-bromo ethyl henzene] = 4.7 % 10~* mol/L[ Cu(I)
Br/TMEDA] = from 1 to 9:1.39; 2.78; 4.17; 6.95; 9.73; 13.9;
18.06: 20.14; 22.22 x 10~ mol/L
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Fig. 3  The fluorescence spectra of l-bromo-ethyl benzene {Q)
solution in methanol with different amount of Cu(1) Br/PMDETA
A g, =250 nm; [ 1-bromo ethyl benzene] = 4.7 x 10°* mol/L [ Cu(I}
Br/PMDETA] = from 1 to 4: 0.7; 1.4; 2.1; 2.8 x 10™* mol/L
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Fig. 4 The ratio of fluorescence intensity change of 1-bromoethyl
benzene as a function of concentration of different complexes added
The molar ratio of Cu{1}/ligand in complex is 1/2.

Bpy, PMDETA and TMEDA represent three complexes with different
ligands.
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Fig. 5 The fluorescence spectra of 1-bromo ethyl benzene in menthol
and with different amount of Cu(1)Br/PMDETA (1/4)

Ag, = 250 nm; [ 1-Bromoethyl benzene] = 4.7 x 10™* mol/L; [ Cu{1)
Br/PMDETA] from top to bettom: 0; 0.69; 1.38; 2.07; 2.76;
3.45; 4.88; 6.21; 7.59; 8.97; 10.35; 11.73; 13.11; 15.87;
18.63; 21.39; 24.15 % 10™* mol/L.
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Fig. 6 The normalized spectrum of exciplex based on the isobestic

point at 345 nm

HTRBE1-RIBEERFEE S IA CuBr/Bpy
HEYH MR 322 nm LBFHEHIEE,WETE 1R
ZHEBEBPMIA Bpy i, % -IRZBEHE RN
TR, SR mE 7T HER. BPUTUEH,
TEWRW P FE Bpy IREMZE S A I-RLEER
BN K 5 R B A RS, F] B 305 nm b B 0% {8 &
HEMARKEES BEELR 2SS m B, &EXK
REgEE.

B R LA O, #E 325 nm AR R ST E R DB T
1-IRZ.BEHY Bpy MW IERA™9 . —F A fE8 K
MECHEMEETAEE 1 FRNEEIR.

B8 b 35 T Bk nE, 1R Z B K
B R - HEZRAHE 20 min J5 1 RBEHE.
BRI R -RABEEAKPHERERLK BN
TEK PR BAR/AN B Bpy IBRE G , B B R



1 B H%.—Fi ATRP EAR 5 3| R E4 —1-B 2 55 0% ¥ FF 5T 8

7000L 1
5000}
. 69
= 3000F

1000+

—-1000 £ 1 L ) 5
250 300 350 400 450 500

Wavelength (nm}

Fig. 7 The fluorescence spectrum change of 1-bromoethyl benzene at
different concentration of Bpy introduced

[1-bromo ethyl benzene]:4.7 x 10~* mol/L; [ Bpy]: (1)0.69; (2)
1.04; (3)1.38; (4)1.71; (5) 2.07;(6)2.41 :(7) 2.74 ;(8)
3.08;(9) 3.43 x 10" mol/L
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Scheme 1 The salt formation between 1-bromo-ethyl benzene and Bpy
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Fig. 8 The absorption speetra of Bpy (b}, 1-bromoethyl benzene(c)

and the mixture of both compounds in aqueous solution{a)

=

AN
/ N~ Br

=N Cu(l)
N /
Y
e

X CuB/IE B SN AN LE N 1/4
B, AT LAE B OGS B M 25 81 B 9 Exciplex &
o, XIS R R P ERERE LS WEE R
THEIRZERXREBRBTHBREEABEL. M
PMDETA A2 EH AR HKER, B RAHZEK R &
FEELZMWEE, UK PMDETA 5 TH 1-BZ &
B ERGW, MAES | BUTHSEAE X A
R,WBERESEMERE T ik, At B S aE g
EIF FExciplex & 3.

REE £ i e 7T P E MR FE ATRP W F
LA R FRBHRERMNE, A ER 2.
3 R

CuBr
_ v 47 u (1)
N
Sa!t formation Q’(}
CH—CHJ Br

Scheme 2 The formation and dissociation of complex between Bpy and cuprous bromide (1), and the salt

formation between 1-bromo ethyl benzene and Bpy (2)
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A STUDY ON FLUORESCENCE SPECTRUM OF 1-BROMOETHYL BENZENE
——A COMMON INITIATION COMPONENT IN ATRP

YUE Ling, ZHANG Xiachong, WU Shikang
( Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100101)

Abstract The fluorescence and absorption spectra were applied for studying the interaction of 1-bromo ethyl

benzene a component in initiation systems of ATRP and some amino ligands which were used for the copper (1)
complex formation . It was found that when the 2,2'-bipyridyl was used as a ligand for metal complex formation, an
abnormal new peak was observed obviously whether in fluorescence or absorption spectrum. It indicated that a new
species was formed owing to the reaction between them. However, when the aliphatic amines such as tetra
methylethylene-diamine and pentamethyldiethylene-triamine were used, especially the molar ratio of metal/ligand of
complex is 1/4,an evident exciplex emission can be observed in the spectrum. All of these phenomena, especially
the chemical reaction occurred in the bipyridyl system will result in unfavorable effects for the ATRF process. And
the exciplex formation which was oceurred in excited state in aliphatic amine systems will not affect the ATRP
process as serious as salt fermation in the system of bipyridyl.

Key words Atomic transfer radical polymerization ( ATRP}, Fluorescence emission spectrum, Exciplex, Amino-

ligand



