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Abstract Porous organic polymers (POPs) have become one of a frontier of the research in recent years. POPs including
amorphous (e.g. CMP, HCP, PIM, efc.) and crystalline (e.g. COF) porous organic polymers. Due to their inherent porosity,
large specific surface area, light weight and easy functionalization at the molecular level, POPs have recently received signif-
icant attention for potential applications in gas storage/separation, organic photoelectric, sensoring and heterogeneous cataly-
sis. Here, this review focus on recent developments of POPs in heterogeneous catalysis. Currently, the research on the appli-
cation of POPs for heterogeneous catalysis is classified into three sections: (a) “bottom-up” embedding metal-ligand catalyst
into POPs for heterogeneous catalysis; (b) the encapsulation of metal nanoparticles into POPs for heterogeneous catalysis; (c)
“bottom-up” embedding organocatalyst into POPs for heterogeneous organocatalysis. Benefiting from its structural superior-
ity, these functional POPs exhibit excellent catalytic activity. Reference to the development of homogeneous catalysis, the

application of functional POPs for heterogeneous catalysis will also have more room for development.
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Figure 1 Schematic representation of reactions of the synthesis of porous organic polymers
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Figure 2 The synthesis of iron porphyrin functionalized polymer of intrinsic microporosity (FeP-PIM)

cl CN
e X
NC. o
. cl CN 3
o TR 4 58!
’ K,CO3, NMP, 70 °C NC 0 o CN
o .
1 (] CN
c. c 4

path b

mﬁm
Cl N= N/ N Cl
cl _ . cl
N—Co—N
~ |
cl N cl
c NSNN g
cl cl

c ¢ 8

path a

K,CO3, NMP, 195°C, 24 h

o NN cl
N
7 \ N
cl \ /°°\/ N
/N N=
Cl N\ 0. O’

3\—/1 cl o .O oi
¢l O7Jn

CoPc-PIM-B

B3 kT Co-BATHHE 22K PIM M EHK & AR

Co(CH;C00),
quinoline, 220 °C

CoPc-PIM-A

Figure 3 The synthesis of cobalt phthalocyanine functionalized polymer of intrinsic microporosity (CoPc-PIM)
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Figure 4 The synthesis and catalytic applications of iron porphyrin functionalized conjugated microporous polymer (FeP-CMP)
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Figure 5 The synthesis and catalytic applications of metal porphyrin functionalized porous organic polymers (M-PPOP)
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Figure 6 The synthesis and catalytic applications of iron porphyrin functionalized porous organic polymers (FeP-POPs)
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Figure 7 The synthesis and catalytic applications of Al porphyrin functionalized porous organic polymers (Al-PPOP)

502 http://sioc-journal.cn

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

Acta Chim. Sinica 2015, 73, 498—529



1 F F ®R

A A, FF BARNAT DU B =G PR BRI
2014 4E, VLKW T PSP g 1 nb kg 22 1)
REAb 1) S8 B AN G HLHEZE A RH(COFs) (B 9). A AT LARE
JHEEr RE AL IR O Th e AL B AA, 433 LA S — FR S AT
5 8 Ry 65 ey T R S S 5 7 A I B T 3 K 4 A 5 3
T WA A B EHLZ LM R CPF-1 F1 CPF-2.
AR AT DUE &4 Mn(IID)75 2 HA 40 15 1 1
Mn-CPF #4k}, TEAE AN 5] 45 54 [ 475 S R S A S B 3R
B EE AR AL AT A AL TS, IR ELAERE AT DAY A
F = GG BRI, RIS R I, — SRR R 42 f
FIRSFRRTEEEAMRILIE, 72 R, IESE T %K
LR R R FLIE AT, FLAMRERILH B A
.
212 AT EE-FRW B REM A S FURILAH
& JE R IH e A0 A P U SR 24 AR AR A P B A
ﬁ,ﬁ?ﬁ%%ﬁﬁmﬁﬁﬁ%u%~%#ﬁﬁm%%

—
o\z:\:

B8 kT Fe-nhia JE M L2 FLAP RN & B AL

QD

e BAR B TR 5 2 LA HLATEL 2003 4F, McKeown 251
A ECT BB A AL S T REAL PIM M RH(E
10). &M PIM AR 775 mY/g R EL R AR, @it 51
i 7 OB A A7) SR O A AR R I % | 1R
JEF L5732 Pd-PIM AR BET F&E] 7 347 m/g.
M BHMEAL Suzuki MBI RA 1R I 03T, (RS — R

H 254 20% Pd & & M. dRELE3A 8 H &I Pd &
FERA MG, AR DIEIMER 4 s RA B

1.

2009 4F, Palkovits 25B3DL 2,6- G EEALIE Jy J5URL
W FEZRRNA R T ET =S ER2NMALERS
CH&MFAﬁﬁﬁ4$EH%¥MAﬂM%ﬁﬁ¥L
153 7 B HATE A L2 LR PCTR(E 11).
ARG B MIBIAH Periana LTSSV, B
PRI 2 o H e S8 Ak B I, TON oA 250, iR
5 URAEAG TR TS 1 I AT PRI

OR?
Q
(R‘O)H%SR

Figure 8 The synthesis and catalytic applications of porous conjugated polyporphyrins (Fe-CPOP)
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Figure 13 The synthesis and catalytic applications of metal-organic conjugated microporous polymers (MO-CMPs)
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Figure 15 The synthesis and catalytic applications of tantalum catecholate functionalized porous organic polymers (Ta-catPOPs)
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Figure 16 The synthesis and catalytic applications of iron catecholate functionalized porous organic polymers (Fe-catPOPs)
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Figure 17 The synthesis and catalytic applications of lanthanum catecholate functionalized porous organic polymers (La-catPOPs)
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Figure 18 The synthesis and catalytic applications of rhodium catecholate functionalized porous organic polymers (Rh-catPOPs)
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Figure 19 The synthesis and catalytic applications of cobalt/aluminium-salen functionalized conjugated microporous polymers (Co/Al-salenCMP)
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Figure 20 The synthesis and catalytic applications of palladium-salen functionalized microporous organic polymers (Pd-salenMOPs)
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Figure 21 The synthesis and catalytic applications of copper-NHC functionalized porous organic polymers (Cu-NHC-POPs)
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Figure 22 The synthesis and catalytic applications of main-Chain organometallic microporous polymers (Pd-NHC-MOMP)
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Figure 23 The synthesis and catalytic applications of gold-NHC functionalized porous organic polymers (Au-NHC-POPs)
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Figure 24 The synthesis and catalytic applications of iron-polyisocyanurate (Fe-PICU)
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Figure 25 The synthesis and catalytic applications of palladium-coordinated COF material (Pd/COF-LZU1)
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Figure 26 The synthesis and catalytic applications of palladium-triphenylphosphine functionalized POPs [KAPs(Ph-PPh;)-Pd]
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Figure 27 The synthesis and catalytic applications of copper-triazine based mesoporous covalent imine polymers (Cu-MCIPs)
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Figure 28 The synthesis and catalytic applications of chiral titanium BINOL functionalized cross-linked polymers (Ti-BINOL-CCPs)
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Figure 29 The synthesis and catalytic applications of chiral ruthenium BINAP functionalized porous cross-linked polymers (Ru-BINAP-PCPs)
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Figure 30 The synthesis and catalytic applications of chiral copper-proline functionalized polymeric aromatic framework (PAF-NPro-Cu)

Pd(PPh3)Cl,/Cul Ti(OIPY),
OH _ 4
DMF-Et;N oy OH Chiral Pocket toluene ><
O A
Vi oH
TADDOL-CPP Ti/TADDOL-CPP Ar/'\/

84%~94% ee

B 31 JET Tk Ti-TADDOL & 2245 #4045 M2 LA RHI & BB AL
Figure 31 The synthesis and catalytic applications of chiral titanium-TADDOL based chiral porous polymers (Ti/TADDOL-CPP)
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Figure 32 The synthesis and catalytic applications of chiral rhodium-diene based porous organic frameworks (Rh-dien-POFs)
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Figure 34 The synthesis of palladium nanoparticles incorporation in conjugated microporous polymers (Pd@CMPs-0)
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Figure 35 The synthesis and catalytic applications of palladium nanoparticles incorporation in covalent triazine frameworks (Pd@CTFs)
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Figure 36 The synthesis and catalytic applications of palladium nanoparticles incorporation in conjugated nanoporous polymer colloids (Pd@CNPCs)
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Figure 37 The synthesis and catalytic applications of palladium nanoparticles incorporation in covalent imine network (Pd@CIN)
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Figure 38 The synthesis and catalytic applications of palladium nanoparticles incorporation in triphenylphosphine functionalized POPs (Pd@P-POPs)
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Figure 39 The synthesis and catalytic applications of palladium nanoparticles incorporation in triptycene functionalized POPs (Pd@Tp-POPs)
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Figure 42 The synthesis and catalytic applications of palladium nanoparticles incorporation in triazine functionalized porphyrin-based POPs
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Figure 43 The synthesis and catalytic applications of palladium nanoparticles incorporation in urea functionalized POFs (Pd@UOFs)
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Figure 44 The synthesis and catalytic applications of palladium nanoparticles incorporation in polyphenylene (Pd@PPhen)
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Figure 47 The synthesis and catalytic applications of troger's base functionalized porous organic polymers (TB-CMP)
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Figure 48 The synthesis and catalytic applications of DMAP functionalized porous organic polymers (DMAP-CMP)
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Figure 49 The synthesis and catalytic applications of covalent triazine frameworks (CTF)
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Figure 51 The synthesis and catalytic applications of porphyrin functionalized porous organic polymers (Por-POPs)
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Figure 52 The synthesis and catalytic applications of acid functionalized cross-linked organic polymers (COP-A)
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Figure 53 The synthesis and catalytic applications of amide functionalized microporous organic polymers (Am-MOP)
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Figure 54 The synthesis and catalytic applications of benzimidazole functionalized porous organic polymers (JUC-12)
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Figure 56 The synthesis and catalytic applications of 3D microporous base-functionalized covalent organic frameworks (BF-COF)
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Figure 57 The synthesis and catalytic applications of bifunctional covalent organic frameworks (COF-base/acid)
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Figure 58 The synthesis and catalytic applications of benzothiadiazole functionalized conjugated microporous polymers (BT-CMPs)
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Figure 59 The synthesis and catalytic applications of Benzodifuran-containing microporous organic networks (BDF-MON)
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Figure 60 The synthesis and catalytic applications of Rose Bengal dye functionalized conjugated microporous polymers (RB-CMP)
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Figure 61 The synthesis and catalytic applications of binol-derived phosphoric acids functionalized conjugated microporous polymers (BNPPA-CMP)
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Figure 64 The synthesis and catalytic applications of chiral pyrrolidine functionalized covalent organic frameworks (Pyr-COF)
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Figure 65 The synthesis and catalytic applications of N-heterocyclic carbene functionalized porous organic polymers (NHC-POP)
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Figure 66 The synthesis and catalytic applications of quaternary phosphonium functionalized porous organic polymers (QP-POPs)

b
~N
N /N JOL hot DMSO
HN” N NH,  F H” “H
53 87

B 67 R-=REE-TREA L ARG R AN

Figure 67 The synthesis and catalytic applications of mesoporous poly-melamine-formaldehyde (mPMF)
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