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New Strategies for the Synthesis of Covalent Organic Porous Polymers

Zhou, Baolong Chen, Long*
(Department of Chemistry, School of Science, Tianjin University, Tianjin 300072)

Abstract Covalent organic porous polymers (COPs) are a kind of novel porous polymers formed by covalent bonds linkage
between organic building blocks. They feature intrinsic microporous or mesoporous structures and thus exhibit enormous
potential applications in energy, chemicals absorption and separation, photovoltaics, gas storage, heterogeneous catalysis,
biochemical sensing and so on. Although many reactions and various monomers are available for their synthesis and the re-
sulted frameworks are robust, many challenges still remain. For example, COPs synthesized via traditional methods are usu-
ally amorphous and insoluble, their structures are hardly controlled and it is difficult for further processing. To address these
issues, many new kinds of methods and strategies are exploited in recent years, it figures out a new direction towards future
development of covalent organic porous polymers. Herein, we will give a brief introduction on some recent important pro-

gress made in such area.
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Figure 1 The synthesis of NPN-1, NPN-2 and NPN-3
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Figure 2 The images of NPN-1, NPN-2, and NPN-3 crystals
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Figure 3 The synthesis of PI-COF-1, PI-COF-2, and PI-COF-3
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Figure 4 Diagrams for the constructions of (a) binary and (b) ternary
COFs from orthogonal reaction strategy; both of them involve the for-
mation of two types of covalent bonds
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Figure 5 Syntheses of (i) NTU-COF-1 and (ii) NTU-COF-2 involving
the formation of two types of covalent bonds from orthogonal reactions;
attempts to prepare NTU-COF-2 from (iii) NTU-COF-1, (iv) IM-1, and
(v) IM-2, and attempt to prepare NTU-COF-1 from (vi) IM-1
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Figure 6 PM3 calculated structure of the dual-pore COF
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Figure 7 Synthesis and structure of the dual-pore COF
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Figure 8 Schematic diagram of SCOFs formation. (a) Condensation of
two precursors A and B carrying different reactive partner groups results
in the formation of SCOF; (b) Scheme diagram for solid-vapor interface
reaction (¢, d) Condensation of trigonal precursors TAPB or TFB and
linear precursors TPA or PPDA can form SCOF-IC1, SCOF-LZUI re-
spectively
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Figure 11 (a) Photograph of antisolvent-precipitated SCMP1 powder.
(b) Photograph of a SCMP1 film prepared by slow evaporation. (c) SEM
image showing fused nanospheres in the precipitated polymer. (d) SEM
image showing the smooth surface of a cast SCMP1 film
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Figure 12  Size-controlled synthesis of SCMPs in a nanoreactor
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Figure 13 (a) Photograph of antisolvent-precipitated SCMP2 powder.
(b) Photograph of solvent-cast film of SCMP2 on a glass slide. (c) SEM
image of the antisolvent-precipitated SCMP2 powder. (d) SEM image of
the solvent-cast SCMP2 film
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Figure 14 (a) Schematic representation of the electrochemical synthesis
of TPBCz-CMP films. (b) Elementary pore of the film. Photos of (c) a
film on an ITO substrate (0.5 cmX 1.5 cm), (d) the film under UV light,
and (e) a 100 nm thick freestanding film (0.5 cmX 1 cm) in acetonitrile.
Scale bars: 0.5 cm

JEARFRLE A 3 1 2 BV K 2 M B f& TPBCz AT
AL R A, @ R T AL R AR R BRI |
CMP JEMJEE, B AR AN R ST AT DL o o3 sl 1
TEARAIRT SRR, SR IX P H AL 22 5B T i) 2% R e
W CMP 55, TEAEPRL a4 B AR IR K&, SR
ZAREEIR, IR T A AL A e N R I A
m R, BA BRI RN, Lt
AWML, R CMP B A T S R R B, B
AR H R PR BE 5 (1 6 (5 5 AL S A0 a5, {37 ke
FL - 05 FR (D 2R ) 2 B H 58 Y v R R0RE, TR & HL (1)
75 (AN R S5 T e B R N s ARz, L o 7 3R R
MEE. H4b, HHEAETTEERIER CMP X4

492 http://sioc-journal.cn

© 2015 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

&R E T Fe's Ag'. Co™ LUK A AL MEAE Y fn
% B AR AR S, R AR A Ve, KA R
HR K.
224 BAZR A EF % HCPs K

AYETER) CMP DA AE 2R Eﬁwi—é?ﬁéé\&ﬂ e Tb
il 2 LR, FHEARE LI 2 FLIE I 7% S & Bk,
Dai BREASEH T —Fhifi] & & \¥%%ﬁ%¥ﬁﬁmﬁ
MR A ik —— AL R AP, af Lse A HL £ fL
JEEFRITBOR & B At AT 2K SRR s il R, DL =S 20
YEREFH, £ =SB TR 8] 7RG =R 4
M2 Loy T, [l E A AL A FLRI R LRI 4544,
W 15 Fr; X 2 LIEA AT LUK S 4%, T Hamid
YT PS L JE B N i SRS () w] DA {88 45 2 FL 2+
TR LR AR FLARAMERE. & 2 FLIEXT COL/N,
O/N, IREAMEEA RIFHIEBMEFMBEN, 7TH TR
B AEARE S B AR B, i HLT DAk — g ) R K
By fe, G EMEL PS NI 2 L0 T i 5 nsg
ﬁ%%%a%ﬁ@twﬁﬁﬁaﬁﬁmwmy$%.

-y
é 3
‘ g Crosslinking ‘
/7 / 4

FeCly > .
CICHZCHZCI
CH4OCH,0CH;

\\

PS membranes
Hypercross linked porous polymeric membranes

Kirkendall effect polymerization

I-1-

Bl15  RACHEm 2 SR ] 4 A0

Figure 15 Synthesis of the hypercross-linked porous polymeric mem-
branes. Schematic illustration of (a) the preparation procedure for the
porous polymeric membranes and (b) the non-equilibrium diffusion at the
interface in membrane by Kirkendall effect polymerization (the reaction
is only shown for one side of the membrane)
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Figure 16 (a) SEM image of as-synthesized SNW-1 nanoparticles, and
its suspension in CHCI; (insert picture of PSF (left) and SNW-1/PSF (12
wt%, right) solutions after one month at static condition); (b) optical
photos of pure PSF (left) and SNW-1/PSF membrane casted on the sup-
port (right); (c, d) the cross-sectional SEM views of SNW-1/PSF mem-
brane (12 wt%) prepared via cryofracturing
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Figure 17 Schematic representation of the MC synthesis of TpPa-1
(MC), TpPa-2 (MC), and TpBD (MC) through simple Schiff base reac-
tions performed via MC grinding using a mortar and pestle
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