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HUANG Baogiang', CAI Tingwei', WANG Zhaopeng', ZHAO Qiangqgiang'*"
(1.College of Chemical and Bioengineering, Donghua University, Shanghai 201620, China;2.Shandong Zhongkang
Guochuang Advanced Printing and Dyeing Technology Research Institute Co., Ltd., National Advanced Printing and Dyeing
Technology Innovation Center, Taian 271000, Shandong, China )

Abstract: UCST (high critical dissolution temperature) type Red Bengal (RB) catalyst
P(MMA-XDMC)-RB (x refers to the content of DMC, based on the molar amount of MMA, the same below)
was prepared via adsorption of PIMMA-XDMC) on RB, of which P(MMA-XDMC) was synthesized from
methyl methacrylate (MMA) and methyl acryloxyethyl trimethyl ammonium chloride (DMC). The relative
molecular mass of the polymer obtained, UCST and stability of P(MMA-XDMC)-RB dissolved and
reprecipitated in solution were analyzed, followed by investigation on its catalytic activity and stability in
the reaction of N-phenyltetrahydroisoquinoline derivatives with nitromethane. The results showed that the
UCST of products prepared was 37~42 °C when X = 0.5%~2.0%, and the recovery of P(MMA-1%
DMC)-RB still reached >93% after four cycles of dissolution-precipitation. In the cross dehydrogenation
coupling reaction between N-phenyltetrahydroisoquinoline derivatives and nitromethane, P(MMA-1%
DMC)-RB exhibited high catalytic activity comparable to that of conventional RB. The yield of
tetrahydroisoquinoline was higher than 80% with white 1 W LED light source irradiation for 8 h at 45 °C.
Moreover, the UCST type RB catalyst displayed good cycle stability with the yield of
tetrahydroisoquinoline derivatives decreased 77.9% after catalyst being cycled for 8 times.
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AT . BEVH BT RKEBRTH Zeta HAIBEE
DMC LR R R3S 2 miAR K, S PHE R & 5ol
0.5%. 1.0%. 1.5%. 2.0%M}, Zeta HL 20510 0.21 .,
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F 1 PMMA-XDMO) AT 4> F B 5 R
Table I Relative molecular mass and yield of POIMMA-DMC)

M M Zeta i
%’éA no n_ 3% /0,
ReW NMR" Gpc? PDI HUE/% fi/mv
PMMA 13500 12000 1.56  92.0 -0.16

P(MMA-0.5% DMC) 11500 10500 1.64 932 021
P(MMA-1% DMC) 12000 11000 1.68 913  6.83
P(MMA-1.5% DMC) 12260 11300 1.74 918  7.65
P(MMA-2% DMC) 12400 11800 1.80  92.1  9.77
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Fig. 1 UCST of P(MMA-XDMC)
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Table 2 Adsorption properties of P(IMMA-XxDMC) on RB

RBH  HBEW PR 52 5k

wE /g Mik/ig  Fia/g /%
PMMA 0.0203 0 0.0070 34.50
P(MMA-0.5% DMC) 0.0203 0.0240 0.0150 73.90
P(MMA-1% DMC) 0.0203 0.0490 0.0170 83.74
P(MMA-1.5% DMC) 0.0203 0.0720 0.0162 80.00
P(MMA-2% DMC) 0.0203 0.0960 0.0160 78.82
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Fig. 2 Effect of cation content on dissolution re precipitation
performance of UCST type RB
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Table 3  Yield of products of N-phenyltetrahydroisoquinoline and its derivatives with nitroalkanes catalyzed by RB
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Fig. 3 Cycle stability of P(IMMA-DMC)-RB
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Fig.4 FTIR spectra of P(MMA-1% DMC)-RB

(1) 3T MMA 5 DMC BRES, H&T—
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B AL TG, ASTR] SN I BRI B P IR 2
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S E 3k
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