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Preparation and catalytic application of DABCO-functionalized nanoreactor
WANG Chengzhan', CAI Fang®, DONG Xuli®*, ZHANG Lifang®, CHEN Tao'
(1. Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education, Zhejiang Sci-Tech University Hangzhou 310018, China;
2. Zhejiang Cady Industry Co., Ltd., Huzhou 313013, China)

Abstract: In this study, to fabricate highly efficient and recyclable catalyst for the condensation
reaction between compounds containing active methylene and aldehyde or ketone ( Knoevenagel
condensation), we first synthesized block copolymer through reversible addition-fragmentation chain
transfer (RAFT) and then loaded 1,4-diazabicyclooctane triethylenediamine (DABCQO) on the hydrophobic
chain of segmented copolymer through the nucleophilic substitution reaction between alkyl bromide and
amine, and finally the resulting functional amphiphilic segmented copolymers were self-assembled in water
and formed a DABCO-functionalized catalytic nanoreactor. The structures of the polymer and nanoreactor
were characterized by means of GPC, 'HNMR, TEM and DLS, etc. The recycling and catalytic properties
of the catalyst were investigated by UV-Vis spectroscopy and GC-MS respectively. The results indicate
that the lower critical solution temperature (LLCST) of the DABCO-functionalized amphiphilic segmented
copolymer increases with the increase of the polymerization degree of OEGMA. The DABCO-

functionalized nanoreactor is spherical under LCST, with a particle size of about 100 nm and good
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dispersion in water. When the Knoevenagel condensation reaction was catalyzed by the DABCO-loaded

nanoreactor with a dosage of 0. 05 mmol in the aqueous phase at room temperature, the yield can reach

more than 93%. The used nanoreactor can be recycled by a heating/centrifugal precipitation procedure.

This DABCO-loaded nanoreactor effectively combines the advantages of homogeneous catalyst and

heterogeneous catalyst, showing high catalytic efficiency in Knoevenagel condensation reaction and easy

recycling and reuse.

Key words: ethyl bromide methacrylate; thermo-sensitive amphiphilic block copolymer; nanoreactor;

Knoevenagel condensation reaction
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