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14 250 mL B A A 13.6 g(0. 1 mol)4-
BRI R, A 60 mL TGk 2B, R,
TooKE AR E 10 ¢ FAA IR 10 mL
JKVEW, % 15. 3 g(0. 103 mol ) 4-— F G B op FH B
(1) 50 mL BRI, Z IR RO 24 h. [N TR
BB 20 g VKSR HY 30 mL /KW
ULVE, 1L, HZR K e 2=, v Yk H &
fis 8 25 i, 50°C FL25 T4 24 h, 3115 23.2 g 4-7%
Fe4"- T W S A IR, A B AR AR, R
87% , ¥4 15200 ~202°C. FTIR (KBr, em™") ; 3400
~3000 (br, OH), 1633 (vs,C=0), 1600 (m,

= C), 1347 (v, N—CH;), 978 (m, trans
H—C=C—H), 810 (vs, 1, 4-disubstituted
benzene) ; '"H-NMR (300 MHz, CDCL,, §): 7.98
(d, 2H, J = 6.8 Hz, Ar—H), 7.79 (d, 1H, J
= 15.4 Hz, =CH), 7.55 (d, 2H, J = 8.8 Hz,
Ar—H), 7.35 (d, 1H, J = 15.4 Hz, = CH),
6.93 (d, 2H, J = 6.8 Hz, Ar—H), 6.71 (d,
2H, J = 8.8 Hz, Ar—H), 6.37 (s, 1H, OH),
3.04 (s, 6H, N—(CH;),); UV (ethanol); A,
= 413 nm, &= 32087 L-mol ' -cm™". 7F 100 mL
PRI 2. 67 g(10 mmol )4-F2%E4"-— HI
AR ,30 mL DY AI 1. 52 g(15 mmol) =
NG, AR R I, BT oK TR R T
1.57 g(15 mmol ) H L TR 4 19k 5 T N 52 =, %
PPN 24 b SOWAS IRk U8 D8 1 e 7%
RERFER VYR CBEES R, FiRAES T
24 h, 4815 2.85 g DMAC, 5 85 o [ {£, 3
85% 1% 55 82 ~84°C. FTIR (KBr, em™'): 1728
(vs, 0=C—(0)), 1646 (vs, C=0), 1599
(m, C=C), 1364 (v, C—CH,), 1339 (v, N—
CH,), 981 (m, trans H—C = C—H), 886 (m,
CH,=2C), 807 (vs, 1,4-disubstituted benzene) ;
"H-NMR (300 MHz, CDCL,, 8): 8.06 (d, 2H, J
= 8.4 Hz, Ar-H), 7.79 (d, 1H, J = 15.4 Hz,
=CH), 7.55 (d, 2H, J = 8.6 Hz, Ar—H),
7.32 (d, 1H, J = 15.4 Hz, =CH), 7.25 (d,
2H, J = 8.4 Hz, Ar—H), 6.71 (d, 2H, J =
8.6 Hz, Ar—H), 6.38 (s, IH, =CH,), 5.80

(s, 1H, = CH,), 3.04 (s, 6H, N—(CH,),),
2.08 (s, 3H, CH;); UV (ethanol): A, = 423
nm, &= 35463 Lemol '+cm ™.

¥ DMAC 5 NIPAM Fpifia ot [ iy LR A
BN EE A R L SR, A B RANR ER T R
W, B MR FE O 2 mol/L, 51 A&l R H AIBN
(NIPAM &/ 1 mol% ) , S A F 65°C B E X
N 8 h. REWAE LTk HITTE 3 Ik, 50°C B2s
24 h, 153 AR K.
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2,6 = 0.8 ~ 1.5 EIRY b NIPAM 544 1)
P PP R PP R DR A B S v PP L =

Table 1 Conditions and results of the polymerizations

Molar feed ratio of

Molar content of DMAC in

Sample code Yield (%) M, M,/M,
DMAC (% ) copolymer (% )

PNIPAM 0 0 85 4400 1.90
Copolymer-0. 23 0.5 0.23 73 5100 1. 69
Copolymer-0. 53 1 0.53 71 5600 1.73
Copolymer-0. 78 1.5 0.78 63 6000 1.75
Copolymer-1. 2 2 1.2 65 6600 1.71
Copolymer-1. 8 2.5 1.8 62 7400 1.63
Copolymer-2. 8 3 2.8 64 8000 1.79
Copolymer-3. 4 3.5 3.4 60 8600 1.82
Copolymer4. 9 4 4.9 58 9400 1.74

1.0 = T 1
— Monomer (2.4X 107 mol/L)
---Copolymer-2.8 (9.3x 1072 g/L) J l
0.8 a .
=
3 |
2 06
5]
=
-
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0.0 L L
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Wavelength (nm) M
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Fig. 1 UV-Vis absorption spectra of the monomer 5
(DMAC) and copolymer-2. 8 in ethanol
Fig. 3 'H-NMR spectra of monomer (a) and copolymer4.9
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Fig. 2 FTIR spectra of monomer (a), PNIPAM homopolymer
(b) and copolymer4.9 (c)

(b) in CDCI,
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Fig. 4 The effect of chalcone content in the chalcone-

containing copolymer on LCST
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Fig. 5  The fluorescent spectra of copolymer-0.23 in
different solvents( [ copolymer-0.23] = 5 ¢/L)
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Fig. 6  The fluorescent spectra of the copolymer-0.23

aqueous solution at 20°C and 40°C ([ copolymer -0. 23] =
5 g/L)
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(b) of PNIPAM-0. 23 aqueous solution with respect to the

The fluorescent wavenumber (a) and intensity

temperature fluctuation
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STUDY ON CHALCONE-CONTAINING COPOLYMERS WITH
THERMOSENSITIVITY AND FLUORESCENCE PROPERTIES

DONG Qiujing, LUO Chunhua, YIN Rongcan, CUI Yumin
(School of Chemistry and Chemical Engineering, Fuyang Teachers College, Fuyang 236041)

Abstract A series of chalcone-containing copolymers with the solvent and temperature dual responsive
fluorescence were synthesized by the radical copolymerization of N-isopropylacrylamide ( NIPAM ) and 4-
methacryloyloxy-4'-dimethylaminochalcone ( DMAC ) in THF solution using AIBN as initiator, and their
structures were confirmed by FTIR,'H-NMR and UV-Vis spectroscopy. The chalcone content in the copolymer
was determined by UV-Vis absorbance method. The thermosensitivity of chalcone-containing copolymers and
their solvent and temperature dual responsive fluorescence were investigated. The results show that the as-
synthesized chalcone-containing copolymers are a kind of thermosensitive polymers with a lower critical solution
temperature ( LCST) and the LCST of the copolymer decreases with the increase of the chalcone content in the
copolymer. With the increase of the solvent polarity, both the maximum absorption wavelength and the
fluorescence emitting wavelength of the chalcone-containing copolymers red-shifts, and the intensity of
fluorescence first increases, then decreases, which exhibits solvent polarity sensitive fluorescence properties.
Comparing the fluorescence of the copolymer aqueous solution at different temperatures, it is found that at high
temperature the fluorescence of the copolymer has been enhanced, which endows the chalcone-containing
copolymers with the reversible temperature “on/off” fluorescence properties.

Keywords Chalcone-containing copolymer, Fluorescence, Thermosensitivity, Temperature switch, Polarity

sensitive fluorescence





