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Synthesis of joint-linker type porous polymers and their application for solid
organocatalyst
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Addition reaction of multi-functional thiol, as joint source unit,
Methylenediphenyl-4,4"-diisocyanate, as linker source unit, and aniline, as catalyst formation unit,
yielded monolithic porous polymer with organocatalyst units in the polymer network. The surface
morphology of the porous polymer could be controlled by the reaction conditions. The monolithic
organocatalyst polymer successfully promoted a Michael addition reaction. The model flow reactor can
be fabricated by the polymerization in glass tube or flexible polymer tube. Oil-in water emulsion
polymerization produced the nano-particles organocatalyst. These flow reactor and nanoparticles also
promoted the model Michael addition reaction.



@ -

(SEM)

@
€))

@

(i)
(o)

@ -
Tris(3-mercaptobutyloxyethyl) isocyanurate



1,4-

FT-IR
SEM
1 10 um
5
m?/g
(bulk density)  0.3-0.7 g/lcm?

10

4103 cm/s

0 L o)
W NN ONT W HS. -SH XCN—R'-NCX
0

N
o O X:0,S
TEA
H H
toluene %R"N\H/S\R/S\H/N\RIX
phase separation ] X é X
OCN NCO =X
HN_

NCS _R
/©/ + /@ polymer monolith
SCN HoN

R
—
@LNHZ L~ CLg
H H
O - s 0y
NH,  SCN N~ N
H H
(@)
(€D) -
trans-B-nitrostyrene
10 %
60% )
s
N)J\N
HooH
| Et0,C._ _CO,Et
o) o)
NO, NO
/\0 o/\ + 2



SEM

®
(M

trans-B-nitrostyrene

(in)

trans-B-nitrostyrene



2 2 0 1

Naofumi Naga,Riku Arai,Yutaka Naruse,Kumkum Ahmed,Hassan Nageh,Tamaki Nakano 60

Synthesis of porous polymers by polymerization-induced phase separation in the addition 2022

reaction of multifunctional isocyanates and dithiol compounds

J. Polym Sci. 3212-3221
DOl

10.1002/pol .20220326

N. Naga, M. Jinno, Y. Wang, T Nakano 12

The first space-filling polyhedrons of polymer cubic cells originated from Weaire-Phelan 2022

structure created by polymerization induced phase separation

Scientific Reports 19141

DOl
10.1038/s41598-022-22058-7

2022







