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Abstract Two-dimensional polymers (2DPs) are a type of planar polymer materials that possess regular porous structures.
They fulfill the demand for thin, high-performing, and stable materials in flexible devices, making them highly potential can-
didates for applications in the field of flexible electronics. As a special class of covalent two-dimensional polymer materials,
two-dimensional covalent organic frameworks (COFs) refer to crystalline porous materials with a two-dimensional topology
formed by connecting m-conjugated building units through covalent bonds. The unique electronic structure of COFs gives
them better electrical properties compared to other two-dimensional polymers. Furthermore, their unique periodic porous
structure, high specific surface area, and excellent stability make them highly suitable for various applications such as ion
transport, optoelectronic materials, and catalysis. Among these, carbon-carbon bond-linked COFs are regarded as one of the
most promising types of two-dimensional polymers due to their excellent stability and good crystallinity. In recent years,
many carbon-carbon bonded COFs with different structures and excellent properties have emerged based on different design
principles and synthesis strategies. In this review, we summarize and introduce four common synthesis methods for preparing
C=C bonded COFs, namely solvent-thermal method, melt-polymerization method, interface polymerization method, and
copper template method. Furthermore, we categorize C=C bonded COFs into four classes: [C2+C3], [C2+C2], [C3+C3],
and [C4+C2], according to the topological structure of the building units. We focus on analyzing the relationship between the
composite structure of these COFs and their stability, electrical properties, catalytic performance, and other properties. Addi-
tionally, we compile and summarize the research progress of C=C bonded COFs in terms of synthesis methods, structural
innovation, performance improvement, and practical applications. This compilation will be beneficial for researchers in the
subsequent studies of C=C bonded COFs to select building units based on target structure and performance application and
conduct pre-design. Furthermore, this review also includes previously overlooked C—C bonded COFs, providing a more
comprehensive reference. In summary, this review aims to provide guidance for researchers in related fields to better design
and synthesize multifunctional crystalline porous materials, thereby promoting the further development and application of
carbon-carbon bond-linked COFs in various fields.
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Figure 3 Important advances in carbon-carbon bond-linked COFs in recent years
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Figure 6 Synthesis of 2DPPV
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Figure 7 Synthesis of sp>-TFPA-pXD
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Figure 9 Synthesis of 2D-PPQV1 and 2D-PPQV2
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Figure 10 Synthesis of PTO-COF
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Figure 11  Synthesis of TP-COF
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Figure 12  Synthesis of COF1, COF2 and COF3

VRN AL T, COFs RGBT =
2 B2 B AR R A PR 22 (1) o HL - B 3 B
5. TERE R A YN S B S &R T B A 1 2 i
PR Z P VR KRR 55 PR R IR )67 1 A B L a8
NSEAANE], MEMELE 2,6 fr. 2,5 1ok 2,4 £ b K fa s
AT DR R R r) o L8R &R, g2 e E A
AR MEAAT AR A VLB PS8 2 AR Ry g i
BHC R0, R 2019 SEFRIN S ZHHOE Y TMT 5k
FEL M C=C B8 COFs KR, FIHFRIFEEA TR
FRIER) 3,5- FJE-2,4,6- — LML E (DCTMP) R
Mt &Y, 8T = C=C &K 4 COFs:
g-C4oN3—COF\ g—C31N3—COF( 13)*[1 g-C37N3-COF (Ij—lL[C3
+C3]). HH g-CyN3-COF BB Gi@E IR gt nl 1 Aok
PEALTR, PERE BT SR A (g-CN)ATAEY A I

SETHT B A R T4 COFs Suizse MEA G
e PERERBIE T, ERE B SN RN COF R+
GBI T ZEAES, FHRIZRS K& PUTE C=C 5t
% COFs B4 5] NBkubie BL [, fid 7 —Fofre) 2D
43 C=C #8 COF (BTT-BPy-COF)(E 14). 5| A
2,2'- et g 25 A S 0 75 B S AB AL o5, S BE ak e bt
WE N IR 5 SR SR A T 15 AL 1, ROR e v AT
GBS RLER, FHP [EI G N FLIETE FR SRR . A S T i

Acta Chim. Sinica 2024, 82, 75—102



g-C34N3-COF

"ﬂf\l“ DMF
N Piperidine,

DCTMP  130°C,3d

9-C49N3-COF

Bl 13 g-C3N3-COF # g-C4oN3-COF 4
Figure 13  Synthesis of g-C;;N;-COF and g-C4N;-COF
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Figure 14 Synthesis and protonation of BTT-BPy-COF
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Figure 15 Synthesis of BTH-1, BTH-2 and BTH-3
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Figure 17 Synthesis of COF-p-NEU!1 and COF-p-NEU2
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Figure 20 Synthesis of ED-TN and BD-TN
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Figure 21 Synthesis of COF-TMT-A
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Figure 22 Synthesis of TCPB-DMTA-COF
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B 23 2D CCP-1 Ml 2D CCP-2 4k
Figure 23  Synthesis of 2D CCP-1 and 2D CCP-2

BT, TEA VLT fiff B AL 460 S8 4008 1) B2 FH
COF H#ARR 1 WL 10 V. friz sl i 7 5 4] A 5 12 AN 0% 4%,
T A F BRI B E A S AL SR T A
R 18 1) 4 AN A U B2 B} 751 2 1 i X — i)
R, IR AR BARAE T — 0 B A B A I g
C=C ##% COF #k(2D CCP-HATN)(E 2414 . %
MEILL PDAN FLEA B Ak 22 A A IR SR TGP I N R 2 28
(HATN)ATAE ) 9 5 0 BRA B A5 T i, R 0 HE AR A 1)
2R s AL 2R . 1% COF PR A A S LR R % 1t
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A LIRS AR AR E PR R R R R R IR %,

AT R B FLR A HLBA AR A L

2D CCP-HATN fEA—Frdafk. JZRHEZ KA HLE
WA KL, 2G4 A AL 22 (PEC) /K IE R ATk B A T
FE R AT SR HEER G| D-A S WAE R TR
EYRIRIE, AR LR SVt TR —Fh
BROTE, I H LR UOE 2020 SR MEmy 52 [4]
5l N CCP-HATN &4, &1 1 v ARG ffl
AKIEJE 6 LA AR ) C=C #£$% COFs (2D CCP-Th) (K&
24). S5HRIECEM#ER) COF (2D CCP-BD)MLL,
TXUHEWF ) 2D CCP-Th BA 674 nm %5 5 I
2.04 eV HIEERERR, VLR AT S s Ae &
P> FPIE D AR AEACK SRS FHUE . 5aTE
HLR AR EE, 2D CCP-Th 7E 0 V R 28 R4 Hy i1kt
HR B, WiA4) 7.9 pAeem?, BT A RKIER 2D
COF MR Z Bk B A BL0.09~6.0 pAsem?). JHEHT
KEZHARIE) C=C B4 COFs, PINHERENERIK,
1E 2.2~2.4 eV JUBNAFERCKIDERES O, #AE S
FT PEC N FH.

232 [Ct+Cr4#

P DERERARPER] Co WARI SR oA B A I
SRFIEELEMIN COF MK, SHA M4 EIREZ 1
TELEM(/NILIE . kagome TE) COFs ALk, 24k
FEERERENAEIER. H—eEE L
AL EOEBA S BN, AT LLERAMEE B3 4R 2 1
911 )2 A0 18235 T I, [Co+Ca] 45 ) COFs 1 i
WK FE R AT A e B, T 5] 5% S b ke )

M, Wb B R A, BRI TR A S, 1
INILAE RS FARH . R DA B A% AU ¥ B FH Y 7). 1A
RIXRILH, IR FR B ICHI[C+ Co)45 8 C=C
B COFs KEIE. AFRIAG T [Co+Co)4iH C=C
B4 COFs MIFLIRZE (K 2).

o
PDAN .
DMAC/o-DCB (VIV, 1/1)
C5,€05, 120°C, 3 d

Shiforoct
SHOyoeg
d_%;z 2D CCP-HATN

o

one Ho
HATN-6H,0

_ BDAN
DMAC/o-DCB (VIV, 1/1)
0.1 mollL. Cs,CO;,
120°C,3d

00040

28

2D CCP-BD

ThDAN
DMAc/o-DCB (VIV, 3/7)
0.1 mollL NEt,OH,
150°C,3d

2D CCP-Th

& 24 CCP-HATN, 2D CCP-BD #1 2D CCP-Th H& i
Figure 24 Synthesis of CCP-HATN, 2D CCP-BD and 2D CCP-Th

F1 [C+Ci)4:H C=C B8 COFs [HFLR S5
Table 1 The pore structure of C=C linked COFs with [C,+C;] structure
COF LR MR (mPeg™) fLiZ2/am LB AR (cmPg™) FLBIR
2DPPV 472 1.6 0.37 INUTE
sp’c-TFPA-pXD 267 2.7 0.26 NI
TCPB-DMTA-COF 1069 INIUTE
TP-COF 232 2 0.19 NUTE
COFE-701 1366 1.14 INIUTE
COF1 1008 ~1.1 N
2-C4N;-COF 1235 32 NI
2-C3N3-COF 864 243 NI
COF-p-NEU1 186 4.93 NI
COF-p-NEU2 263 4.82 NI
BTT-Bpy-COF 368 2.85 0.46 NI
BTH1 644 ~0.6 VasubiZ
BTH2 686 ~0.5 INIUTE
BTH3 1140 ~(.49 NUE
NDA-TN 1124.3 2.09 Vayyib|7
BDA-TN 1070.4 2.51 Vasubiz
ED-TN 863 3.07 0.39 INIUTE
BD-TN 940 3.58 0.41 NUTE
COF-TMT-A 221 1.4 Vayyib|7
NKCOF-10 811 1.9 Vasubiz
2D CCP-1 336 0.6/1.3 MALZETE
2D CCP-2 102 1.2/1.9 WALZE T
2D CCP-HATN 317 ~0.68/~1.28 MALZETE
2D CCP-Th 280 1.0~1.3/1.8~2.0 WALZE T
2D CCP-BD 410 1.0~1.3/1.8~2.0 MALZETE
2D-PPQV1 440 0.77/1.38 WAL
2D-PPQV2 100 0.88/1.45 WAL
PTO-COF 957.7 0.67 0.545

Acta Chim. Sinica 2024, 82, 75—102

© 2024 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

87

http://sioc-journal.cn



oF ¥ R

R SCHE BRI e A7 254 sp?c-COFs [ G &1 fit 7
L0, 2020 4F, Cooper BRAATTIE B 15 HCAHLIE 2 [4]
[ sp’c-COF (Bpy-sp’c-COF)(I& 25), F£4H 5 Re(bpy)-
(CO)sCl #4, e T —MEA =T WA, & CO,
SRE ARSI ARG REAC TR, F R AR I Bz A T A 1
Re FLEW. AT E T XUIERL i, ff Re E A
Vge s A R Eo AL B BA S A S Y IR H B R
Wehe 778 m SEBEE ZEA R, XHEJR CO A1 CO A
W e IR R AN AR P2 T2 2 I NG REGRI I 12% A 7] 1)
PERE B Tt — DI, | AL SR TR A
Bpy-sp?c-COF {7 v BE IS 78 4035k s s 2 FH 2 1 1 98
FERIATRE. [F i TAETR H AR A COFs 2n AU
1) CO F=%, KM COFs M5 mPEA T CO, ML

H % Cooper PR U] A sp?c-COF BRMLRE AL i 5
Re FEHEM TAE, MOCRIEAHTSIZE 2023 47 H L 74
A& CN L RE A7 i 5 Nit O BCAZ 43 3] T NiCN. 7EJG IR
W, 1% COF gt &4 A2 1 Ni RO BR,
AT A A BT 4 77 5 A0S 0 R A e 9% A = 9t FH R4 Je
R, AR RCR LA d i T PN R . XL
ERH T C=C %#: COFs FIHAMA S @ AT I Reak
1) <6 JeB D SR TR A A4 7 T )98 7.

& e

B 25 Bpy-sp*c-COF Fl NiCN [1]H &
Figure 25 Synthesis of Bpy-sp’*c-COF and NiCN

MY P R A L6 e T RE, R A
Bpy-sp’c-COF. NiCN % C=C 4% COFs H [y PRI s 1o
SRR AR HEN). EZAANERP NG -%
AR T L E ) AR a3 F A 4 8 A R A, T D (4-
HH i R 55 ) EE(TFPPy) A By it & 3 FL T M4 TR B 141, (Rt
FEVEIEE AL C=C B8 COFs H 5| N 711 32 /K 3L 4]
Je— PRI AT 7 0801, 2020 4 T 1R ZH B VR Y el
(2R IR e e B T — AN ARSI sp%e-COF
(Py-BSZ-COF)(&] 26), HAaE M. HAT 70 B e /) 9.
1% COFs BEAEZ SR AT WOl N A Rt ™ AE i 48 B i &=
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B, PP RSO AT AT BSOS A TR SO LA
WlE s 1,2,4-W “MEFBERANIAME. X —BFFIE 1A
A D-A Z5K1] sp*e-COF 7ESGHELA BLA Hh i) B

0-BCB

T molLTBAH Py-BSZ-COF

o
o 120°C,3d
OO0
N

BSZ-2CN

-5,
NN
) 4

& 26 Py-BSZ-COF A& &
Figure 26 Synthesis of Py-BSZ-COF

FERE 2219+ JLAFE B sp2e-COFs MR 2238 T4 e iy —
Y SLHUE LR, R EFENTA. Praasx, JEAT
PLE I s R JE T 51N COF B 48 b ok o 3 1 fig 162:82],
BT E IS = it — P IR, #8 X e —
EFEE E AR ik, H R4S R A
A F T =08 = O 8 (FTPDAN)YE 8 42k 127
COFs Jef b AT A MERE, #FET COF HIJefiEfbbir S F1F|
PR AT A B A GEAT 5 B4 &, 37K COFs MR
AT A SEBR N B8 1. BT & B Py-FTP-COF (& 27)
HA R SRR 2R e, B T2
F R FH &R S FINTEE (522 umoleg 'eh ). & %
[I4Z, 1% COF ¥ 6 i SRR L 55 & in &0 A Bkt ok,
FRINSEIL T X M A S IR AL R A . 5 R TS
YRGB JE A BB EE, Py-FTP-COF 14 {X7E COF %
PR 1 T S T AN 75 BT A A4 S R T R 3 T A
Hl 25 AT, N spPc-COF Y J@ S He 2 Mol ik,
NFHFFRE T — TS,

of
998
O

OHC” TFPPy  CtHo

0-BCB
1 mol/L TBAH

120°C, 5d Q

Py-FTP-COF

) CN

FTPDAN

B 27 Py-FTP-COF K&
Figure 27 Synthesis of Py-FTP-COF
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K24 COF MELEA nl AN (LB 3h P i
ERNEEAS o i RRE L, P DA AT B A Tt B vk
RICEEEY. SR, 4549 COF MRHOMIBE 5 . TR
B AR T B R RS AR BRI REZE. (R
KRR R ROEHEREN COF AR H Al ik 5 v
IHRARIS0L SR T X AN 1 8, VLR PRI AE 2018
FEAGREEMEAEEEITAEK T — R
sp’c-COF-1~spc-COF-3(/& 28)R°%7), i% £ 41 COF #%}
FH DU (4- FA S 25 35 ) EE(TFPPy) Al 0% & i il C=C %
MR, R Z4E4 sp? BREL TG IY, 05 45 76 A0
(I RE AL T EE S RUZE x Ay J7 ) EETE AR o 3E3EZE 4, I
TERE AR, AR AR I HEZR 45 1. 5 RO,
JITA3 201 sp’c-COFs RE M ik 7% 3257 R 715 7 B R R 5,
RE B8 TE & Fh 260 T s FE RO, FF 0] 3B RS T 1) 4 K
a3

OHC, CHO
NC, Di
O A &) Q;cn 4 mollL KOH, 90°C, 3 d
'OQ NC, Dioxane
O < 4 moliL KOW. 110 °¢, 3
OHC TFPPy CHO NC BDAN
-DCB
CN 1 mol/L TgAH, 120°C, 3d

sp2c-COF-1
sp2c-COF-2
sp2c-COF-3

B 28  sp’c-COF-1~sp*c-COF-3 &
Figure 28 Synthesis of sp’c-COF-1~sp*c-COF-3

sp’c-COF Tt 5 RS M A He et o e Wl e
WO )2 R, SR E BRI R B S A T, A SR
I G 25 4 AN AR 91 B8 - O T A A SIS BT R 881,
IS 32 A4 A Dy 4 i A0 480 B 28 - A U A 32 R
v T THI ER v RS i 0] p K ABLASE A3 T DATE SR %8 1) pHL ¥
FE| AT Jl S R Ak, TR AT LIS 1 i A 43 A 2 oAt
N i+ b, TERGamtE. sk, 5R 8 Frir
ReJtiag, L —RhEE K N KR A, 51 NF] COFs 45
Fg v AT A L T A SR B T4 3R 15990, Manna HREIZH 01
£ 2023 4Fiz RIS sple-COF-1 HIEILIEAT &M,
il 1 sp’c-gCOF(K 29), SAZERAMI . 2:fRA0 R 7
S B AV BST. 1555 T WIUEEE 7 v] T 1 s i 2 B2 1)
GEGAL, X PAT) AL Cr(VI)Z FIL H 4858 kG I AD 3R

op
He /J.
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nnnnn

nnnnn
1-aminoguanidine.

2c-COF-1
sete Et;N, 100°C, 3d

uuuuu

sp2c-gCOF

B 29 sp’c-gCOF M4 1k
Figure 29 Synthesis of sp*c-gCOF

55 T AR AR B, 5 B e 1A DL E AR
MELRH SRR ZRTRMN. 5 THl&. AR
LA, E R, R REAIE R RS E M A AL,
M C=C &4 COFs HA 7 ALAs M ARz E PE AT L iRIX
BB 021 JEABAR. BRAAEUREH N TR IR B
PEREM R ATRL, B HRIEGINT sp’c-COFs B4, 153
PiFE L Janus -l COF (TFPPy-ICTO-COF Al
TFPPer-ICTO-COF) (& 30). 5¢4x sp? JLHi-H 28 N H T1%
SPRA T mEmE, RPN TENR; SRR
FAL AT P BRI X 5] COF BoA & B A 7 1 3k
FPERE. Hr TFPPy-ICTO-COF £ 0.1 C Jill Fi#E 2 T )
RE A 338 mAheg !, JZULATIET COF [ &1 faith
HEMF S, BMEE 1000 KIEH G, HARERRER])
ik 100%, IFBHIXLE Janus HRJERE COF M RlAaEME
e

onc’  TFPPy cHo

DMAc/o-DCB
Pyridine, 100 °C, 5 d

o
ICTO O Ho
a2d

TFPPer

0-DCB/n-BuOH
5 mol/L AcOH, 100 °C, 5d

& 30 TFPPy-ICTO-COF #I TFPPer-ICTO-COF (¥4 B
Figure 30 Synthesis of TFPPy-ICTO-COF and TFPPer-ICTO-COF
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B 7L A AR AR, sp’c-COFs HH T % (1A%
5E VEAI ] JE A1 A 1 F T B DU, ok R R 2
FRATHOMEI. 0 R AONE 2023 SEA T R
A kS B RO I I LT spe-COFs (F-Cy>-TT) (B
31). FH B AR N BE R B A A Dy oK B T A BRI T 1%
COF HARSMkaett 55, T ULH T &%
WS AR b A ) R R KR R R A I
F-Co-TT 54 25 5 M5 FH il i S S BAEH, ik
T F-Co>-TT 5 BhsZ A 74568, MIMffi% COF A
AT AR LR A SR R, R PRAK R 0.51 pgeL

PDAN

1 mol/L. KOH| DOX/DMAc
120°C,3d |(VIV;111)

B 31 F-C,*-TT &k
Figure 31 Synthesis of F-Cy,>-TT

ITAER, KRG COFs fEAEM MG . AWtk 259
FEIB AR 2 M. AR, BT RS T en
MR FEACQ, W2 RICA R R FBAR. BEARR
L 5INT BRI ACQ BB C=C $E42 COFs KA T
HJR T B COFs, (HACRAIAA A, WK H PR & T
COFs 1EA= W R AG AN AL 4 A IR AR P 2

2001 =R I AIE MG N ACQ TR R {1 —
P 20 ks %), H e S gus H T kL. ER RS540 5
THEREM COFsP™7] {HYE C=C 8 COF i &
KW K. TR ONE 2022 44 AIE #5876 0Y-
(4-BEF-(1,1-BKZE)) M (TFBE)SI A &K T
COFrrpeppan(B 32). 32T C=C # A AIE B[], H&
TreRmis 27.8%, S5EE: COF MLL#tm T 146

oHe, cHo
o O
OO PDAN
O O Dioxane/Methanol
(Wv, 111) Ne-

O O 4 mol/L NaOH,

c TEPE CHO 120°C,3d

E 32 COFTFBE-PDAN E}‘jﬁﬁi
Figure 32 Synthesis of COFrpg_ppan
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f5H091, 5@ S B AT SEFZ% COF KGRI IS 5%, 7]
VENE G IREr, WORHIATE T sp?c-COFs TEA 440
W LR L.

T8 Z —Fh A 38 1 455 RO AR S T I I 82 07
X, REZHWIE COFs 2= mlfegs, missEm COFs
RICHERE 220001000 e K H AT A e T AL & F T (1)
PEFF I fe e e —REE WA AR h T RE
RS RL, 7T oAU 5] N T T e 1)
AT AW B e Y 28 F % (BCTB-4CHO), & W T
JUC-557(& 33). BB SR MR R AIE BJIRI
MRS ACQ K8 ITE [R]—HEZE ) B AMRRPE, JUC 557
FE B A FVER T B ik 23.0% M40 & e, Bk
B HL R R H - SR 35 50 40 A I 2R R R T BE |
Al S50 A s G, 1% COF AHRbmT il &8 T
LT A 2 ARSI A R 1 R B0 e 1 B

N PDAN
Dioxane
Q O 4mol/L KOH,
O O 120°C,5d N

OHC’ CHO

Juc-557

B33 JUC-557 M& ik
Figure 33  Synthesis of JUC-557

W I BILEAR BRAR I R, FPE COFs 74 ik %
PEUEAL . B AE B BRI NG 71, RS AR SR
Tk e s 2002 BAR LA R AL B
REMI[Cy+Co]4h 1 C=C $54z COF, {Hiliid C=C BE41
FM COFs i W AP i, KIEAE C=C #$#: COFs 5] A
AT LB FE ARG SR (1) FPE e Bk R A i 7 = L

2020 4F, A 55 18 4H PO el g AT AE ) (BINOL-C)
5375 PDAN 1 BPDAN #8241 1 8 9 & P e Bk 11
sp*c-COFs (CCOF 17 A1 CCOF 18) (& 34). T H &4t
REME 5K A SR RN A B I T el Tk A AR A
CCOF 17 Al CCOF 18 # FIAEXof Blide 14 A5 B, Xt
=M R R B Ik A 1 P T S R P R T R
FERA, LT K2 HEaTIRIE BT AL B B TAE
HFORIE IR C=C Bl T SR Sk p AR,
AT C—C 8219 CCOF 17-R F1 CCOF 18-R, ZILHT
T UGE R A C—C % COFs HIHRIA.
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OHe O BINOLZC HO

4mollL KOH
120°Cl4d

S oy oo
el
O\ - -
Qe
‘O‘ \) "O" CCOF 17
P -~ coor1s

& 34 CCOF 17 F1 CCOF 18 &%
Figure 34 Synthesis of CCOF 17 and CCOF 18

[Co+ Co) AR A & 5 Fo A 4 4 45 4 S AR I 4H A A
o s AR, BR T T AR R ALEETE COFs b, ien] LA
BB AL IR 45 749 ) kagome & COFs. 2020 4ET 4 Ak
URAAH BT R FH AR MBI A B T spe-COF-5(&] 35),
XA 2 159 kogame /2 COF HI& K. 1% COF KI5 ik i
FAMEMRE T I N5 kagome 5L Rl E 2%
ZERI COFs KL, EA BT, 207 8 B AT 4k
T AT G R AL T — /MBS, N IRR 4
sp? T AA RHII N FH B g T At EAh kagome U1 COFs
K KIHJE T spPc-COFs 145 f 3 .

sp’c-COF-5 B 22 b VU 2K 5 20 (TPE)VE e B AR
TN AIE R G, AT B AR R o & e
2 PJUTH 1) A% Ee RLAN v RBUE Y ATE COFs, {HILHT
WA 5EAILHER AIE COFs f4RIE. 7F 2022 SEkA N if
USRI A TPE &% 7 —F&ILHii AIE COF
(sp>~TPE-COF). 1525 T AIE J:[JIF 58 4L pi 48, R
TS PR SRS S B T 1% COF AI1E AR B TR I 2%, 1%
TAE—J7 AT R B e A L5/ COFs 4P g, 71—

MeOHidioxane
W, 11)

PDAN

one o Dioxane/Mesitylene (V1V, 1/5)
QLT 4moli KoK, 120°¢, 34
O J O BDAN

P DCB/ELOH (WIV, 1/1)

with COF templates
4 mol/L KOH, 120°C, 3d

() sp*TPE-COF

)~ spPe-COF-5

Kl 35 sp>-TPE-COF Hl sp’c-COF-5 [{1 & &
Figure 35 Synthesis of sp>-TPE-COF and sp’c-COF-5
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5 T 2R T3 VTR SRS 3R T T sp?c-COF 7 /K I 43
B, SR T sp?c-COF Bk VSR I s, e KIHEAEK
TR B FH BE 5 T SR

1E 2022 SFYEIE R RN 7820 T EE 70
SR IHERER FE R YE A E (LED)# KHY) COF, [FIF:
KM T AIE 31850 TFBE Al PDAN % & NS5 T
kagome JEI sp’c-COF(& 36). 52 XK COFrrae-ppaN
) 2 NG 25 A AN [ (R /1 ,4- — 48 NFR. NaOH. 120 °C),
1E 1,4- S NIEFIF, PLKOH f#1k 110 CHMF T
M. 72 h A A A kagome JE sp?c-COFs. {HZETE[Co+Co ]
R AEREEIE L kagome T 1) [ N 46 EAT A5 1 — 5 1
NRE N i SV SEI=R Ap At NEAT AR STl < SN E SN
gEH.

B 36 kagome J& sp*c-COF [ & ik
Figure 36  Synthesis of kagome-type sp’c-COFs

233 [C+C%4#

B 4k COF [IRJE, 2019 4, 15375 mig 110s)
TIPS C; 4541 TCPB 5 TFPB ] Knoevenagel
AER IR L, e T R R R R AR COF:
2D-CN-PPV-1(F 37), JH-WFF0 T ToH LB R 6 Ho A AL
AR E . 1% R sple-COFs BAMRNRR, Al M
THHE IR, % TAEHS T sp’e-COFs MHH TG
g &7, BRIT sp’c-COFs T it.
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" F F R £RIR
F2 [CFCo)5 M C=C $#4 COFs LB S5
Table 2 The pore structure of C=C linked COFs with [C,+C,] structure
COF EL R A (mPeg™) FL42/mm FLER AR (cm®eg™) FLEEURAR
sp’c-COFs-1 613 1.9 0.30 B9
sp’c-COFs-2 322 24 0.14 ESi2
sp’c-COFs-3 737 2.7 0.32 g7
Bpy-sp’c-COF 432 2.4 g2
CN 364 2.3 B2
NiCN 258 EJ|
Py-BSZ-COF 600 2.4 0.33 |2
Py-FTP-COF 1780 2.54 0.89 ESi2
TFPPy-ICTO-COF 1039 1.8 |2
TFPPer-ICTO-COF 829 2.1 S|
F-Cy,>-TT 178 3.9 0.15 g7
COF rpE-ppAN 936 2.63 S|
JUC-557 1115 ~1.8 0.637 B2
CCOF 17 24~32 S|
CCOF 18 24~32 B2
NKCOF-62 714 0.7 0.59 I
sp?c-COF-5 348 1.1/3.7 Kagome
sp>-TPE-COF 25 1.3/2.7 0.22 Kagome
sp’c-COF (kagome) 74.02 1.69/4.34 0.20 Kagome

TCPB o-DCB

Cs,C0;,120°C, 3 d

2D-CN-PPV-1
TFPB

B 37 2D-CN-PPV-1 fIA K
Figure 37 Synthesis of 2D-CN-PPV-1

ERNIBIE) C TR TT, =tk R HATAEMA
Eib s RaEtEE s PR DL R S o M e A
s, 32 g-CaNo 2 AR B K, =REMRH T Hm
JEE S P 25 A R g5 ) A TRV FELASONE, B HL - R f
WA R T T 2N . BeAh, B = pong N3
COFs EA i 48 mT LLIG o Z A AR, 42 HAk
FREME, SINGE =T ] DL S 1A L i
B, BREIHBATE S, KRG 3R BR A R,
[RItE, =Wl 5] N3 C=C%EH: COFs H, B T &
ROCIRBHAER A G AR 2R, H AT DL =B S5 0 9
HARM[Cs+Cs]45 ) C=C 4 COFs #R I —E M
el RE. ATRIEN T[C+Cs]45 ) C=C #E#
COFs [FFLEREEHI (3 3).

2019 %4> Thomas. KM, Cooper. % T %%
MRBHER T REU = BERNEETREN
sp?c-COFs  (V-COF-20%1 | TFPT-BTAN-AOQ[®8
PT-BN-AO!!%] BTE-TBD-COF!1%71, g—C33N3-COF[571%).
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gk LR U BTIE 2019 E A R S = BE L B
g-C3N3-COF (& 38) 7 & B M T & d % 3.7

umoleg '+, AT AT G A R BRI L 1328
F WA AT O b5 K R 2 A

spc-COFs A Lt H A S AL 7+ I PERE.
®
®

‘ O O Z NT

V-COF-2

TMT MeOH/Mesitylene (VIV, 711)
(g-C33N3-COF%ﬁ~]1‘Eﬁ)

NaOH, 180 °C, 4 d

+
TFPB

B 38 V-COF-2 fl g-C3;N;-COF )4 ik
Figure 38 Synthesis of V-COF-2 and g-C;3N;-COF

B T = I R R M sk T A R T4 A R
LA, =R I A u] DA A = 45 R ) O T B — o
C; T BIELTG. £ 2023 FHOH BT, BRI
ZF DVOST3ER Jo A T B AR P, IR T — R A =
B2 3L sp? i HE COF (TA-sp2c-COF)(IA 39). 525 T4°F
[ =R TR A BB 28, TA-sp’c-COF il —NE K
1) n-3EHifR R, 2 nn HEREE, HERENL R
SRR R TR, 1% COF fEM ek N rlkfi
T 5 AR A I S B, I A = B fE AL M e, T
B 2% A J I 42 1) s BT FE A B T AN TR 45 & B2 1) COFs,
E B s 25 S FE B i 1 TA-sp2c-COF fr#iga e th, {2
HET BT I B AL, PR T S,
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),

ik

N TCPB
-
é o-DCB
tho Cs,C03,150°C,4d

B39 TA-sp’c-COF 4
Figure 39 Synthesis of TA-sp’*c-COF

¥ TMT 5 2,4,6- =(4-FE 3R IE)-1,3,5- =B (TFPT)
P2 C T =R e, HE RGN R C=C
HEHE COFs [P FH. 13d TFPT 1 TMT I Aldol 4 &, %%
P Uz PR ZH U OOIPE 2020 AF LT 1 — i Y A R =
B JE A 3LYE COF. WA =M pr ik iAidid C=C i
BT R B ST AL B ) — 4k COF P i, fdiXh—
R IhREAL Y TTO-COF RIME7EE S 440 Tt B A 1R & 11
fh2ERa e M. TTO-COF FHLHIAL B 1 i 3 2 S A4 1
fie, SEGITIET COFs f g-CNy AL FIAI L B AT
B E R TR B RR, ERARA VLS R C—
H ThaEe A 75 58 B 2 2875 e 75 THT 350 9 B H AR 5 P R A M
Tt tere, BA RM AT EEZ M. TTO-COF AMY
AT LR S50 4 ROS, T HAEGE R E#ES 5K
W51, K K KHR 5 COFs £E G4k 75 T 1 8 A

KA RAMNOE [FAFEA R T — A E 2 HEA MR
SRR E TR —4E 3 5E COF (TM-TPT-COF)(E 40),
H A5 TTO-COF A, Fdk— P AE Lk COF (1) 2&Ai I
I 4 A EAE R )45 15 3] Pt@COF EAMEH T
OB JE . RSO BT I =R 22N Pt 4K ikt

S
Ao
N
v | v
Mesitylene/Dioxane/ \N(/\ ‘N «
T™MT TFA/acetonitrile
. _wvvvEsEoz N TM-TPT-COF

TEPT 150°C, 3 d (TTO-COFZ5 4 [Fl)

B 40 TM-TPT-COF 1 TTO-COF I il
Figure 40 Synthesis of TM-TPT-COF and TTO-COF
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AR T AL, Pt PURBURLEY S A K AE
COF #RHR I LR AL T, JeHZ 04+ COF
R, Pt@COF E B EA 12 SLTEREMIIN ) £LiE

7%, Pt@COF TERMEFLA T 1) ORR M Re (AL B 14
fE), HEM TSGR PYC A& Z A0 H e 8 )
). FEE T @A T2 LA E 1)
AR P& A SR R DTk T H & ORR TERE. 1%
TAFUER T C=C ## COFs " UAEA—ATF R miG ik
HLAEAL I BT 6

H Cooper WA ISP C=C #E4 COF
FEHEA COL 1B JF A B CO LK, C=C 2 COFs JULH 2
& =BRE ) C=C BEHE COFs 7ML CO, 4l &
TGE. I ARy 2 S R e R S T A R TR )
S @ LA, BRI T H A L S AN, 2 H AT
1k, 7RSI B AL IS LR, RS RAE
KPHBEBREN 1) CO AU TT THIEAFAE R B, T fR PR 1]
B, RAERZIOLE 2023 2RI 5 =R IR IR
IR Cs BYRER BRI 0 B2, AT H2 = & Ak
) C=C #i#: COF MALE n FLHFE. B3 2
BTE-TBD-COF(I& 41)[X Z pedE B o i 4 JLH0-E 2L i 47
TEAT LR R 3E 6 AR F A 1) 20 B AR RS, AT TE RA7K
2 CO, - 20 R 1S58 CO, I . % COF &
B CO P &3k 382.0 pmoleg'eh™!, BEML T I 5k
H2E[) V-COF-2 (109.8 pmolsg 'sh™!), 7£ 4 frfg il
TNF) CO, Yk Ji A A 71 Hh

CHO

Ifl ™T

n-BuOH/O-DCB

4 mol/L KOH, 150 °C, 72 h
77 '

oHe BTETBD  H°

Bl 41 BTE-TBD-COF &k
Figure 41 Synthesis of BTE-TBD-COF

7E 2019 4 LU A HEH e A R 4E COFs (1)
AR, SRR ALOE JR Ty & [ Cs + Cs] 46 1 Y
g-C3;N3-COF( 42), H LRI L 1012 mPeg ™!, T
FHHT C=C #BM COF ko, 7528 T g 5 A
g-Cy7N3-COF [FIFE &R e ot e Epe. 2Tt
N5 =R HISIN COF I TAE, SKINIR L4
SWANEERIS, KA DCTMP F1 TFPT #it& T
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oF ¥ R

— AN C=C 421142 3440 COF (g-C34Ng-COF). =I5
SR BT R B 4y 1 HE SR rpRT DA 5 H T 30 R L AL
S, L E 45 R B G I T SRS RT LASRTS R AT TR Y
IR R, % COFs R M A1 Mgk a4 s, Bf
{4 i SR ZE A, FER I RIA 1003 mPeg !, @ik
HS5AKE AL, S5 T B BEAEZRMSO) M F M
. IhAh, %3 B IR B R I RIS TR A R
A, FEFR R, TR P R& A E
i 1 BT 5

TFPB

DMF, Piperidine,
150°C,3d

DCTMP ——

TFPT

DMF, Piperidine,
180°C,3d

Bl 42  g-CyN;-COF Al g-C3,Ns-COF & %
Figure 42 Synthesis of g-C;7N;3-COF and g-C34N4-COF

(L 55— 777 T Wb v 356 [ P A et e — e R R
#il T C=C % COFs 1EF SN A, 5
I3 T R 32 B2 5 e L [ A e B R, I e
AJ DLE i AR oy T LA S5 R4 SR R 1T, 2023 AFETRIRL IR
AU BT —Fl Dy AR =3 = R AE N —Fh
BRI 5 M Dy X RREAR 2,4,6-=(4'- L
FECTR-4-95)-1,3,5- = W& 1] Knoevenagel 45, 74
2840 C=C M AN A HIHELL (g-CsuNe-COF)(E1 43).
R, G- XK 3,5- 3 5E-2,4,6- = H Bk ne H48 =
Y =R, M AE B — DA KXTFR g-CsoNe-COF.
g-CssNg-COF 1) )\ M 3L Hue MEAE COF BA R 4F i 24k
PE BB R HE 8 1R AT D 6 Ol 1 A K A3 v M, BEAS X RR
g-Cs:Ng-COF 4 REH AR, & 21 COF S AL
o B s AR BUE R AR X I TAEAMUY R T C
=C ¥ COF Mu [, [ 48R T o4 3 5 o
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1l 1 26 0 T LR RE T A 4 2 B 3k B4k
178, WF BB TR A L A A 3 B

cHo
DMF
- Piperidine,

B 43 g-Cs;Ns-COF 1 g-C5,Ne-COF 4 ik
Figure 43 Synthesis of g-CssNg-COF and g-Cs;N¢-COF

BT =R A i LU ARG AN, 54
[F) FA) Ly R SR 4 4 W SR A S 25 0 e ol F 1k i 5 HL A S
FA J11 C=C B4 COFs. BRE: T 5LEAHI007E 2020 4E
PRI T — M LA = PTG, BL C=C B
B mfasE 4k COF (PT-BN-AO)( 44). S5oK3H
ZE1%) PB-BN-AO M tb, JLHE =B H 441 PT-BN-AO &
HER R ERE, TP AR AR R IR MR,
AR, T RBCE 2L 7 — M S EERIE &
io 7 B JE AR A o (8 P s k. ol T 168 e s ) )
R AN A B, B AS DhRef 2 FLARL AT DA s Rt
. S5PTE 2R, EIZE53E COFs Bk
PEPELT . WA R R, BRI, 2 H TR A
JItah ke R AR

[ — X R BSHRIE T 7 —Fh G 7 =R
{8 fé i 22 4174 sp’e-COF #4 L TFPT-BTAN-AO), %44
REEA BOR R R I R Buiidg e e 1.
TAEFF ) FLIE BE b AT K B 10k 45 1 &5 2 Al 1 1 e ff s
5 =W %8, TFPT-BTAN-AO X UO2 W i e
J1N 427 mgeg !, AN, © HAEPEI R E (2 s)F
ARG PR(6.7 nmolsL™! U0, g U i sz W il
PRAETARE. 1% LAEE R sp’c-COFs EA A1 EUiL
SRR R T TR E R 7.
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F F R
g o [Co+Cq]4h 1 C=C #E4E COFs MFLIRZE M (£ 4).
NC- CN/ O ::" Nz N;N zﬁ
o 5,\ PT-BN o4 uﬁgﬂgi n 5.\ PTBN-AC ]
T Rage

TFPT —|

=N
| Hiy
N

Bl 44 PT-BN-AO 1 TFPT-BTAN-AO &,
Figure 44 Synthesis of PT-BN-AO and TFPT-BTAN-AO

234 [CtCysm

[Co+Ca] A ERIEEL Cy STRRAIM BT, H Al
TE COFs il £ o B B )2 & nh R [4]. bk
KHATEY R — R EA R ILYELE M 2 it 7717
A, BT HKRIRFRIEA o MEER, 2 THES
2180, mrfe R e R AR e B iz 28 3R
L RER G L REVERR, NI AT BAT 2 R TR
AL IR G IR O 2504502 2019 4F, ERL. BEWE 2R
RRAH I g T — A b RS #4) LTI sp?e-COF A48+
(Por-sp?c-COF)(H& 45). i% COFs K AA HEFL 5 kAT
i, HLRIAN 689 mieg!. 2K, % COF T
C=C ML, ERRRMmIE %S &ML, RN
LS AR e P, TR EE R ) 51N, 1% COF W]
TEN—FMEEES 50, HTET WSS &0 Tk
HESE A O HZ R AR S AR G AEA ). RIS, 55 I fréc b e IEG
[¥] COFs #H L, C=C ity 7 20U AR A b4 ) A
Al EEAE AR m LA, AT ARSI T 1%

B 45 Por-sp’c-COF &k
Figure 45 Synthesis of Por-sp’c-COF

235 ¥unb%ugsh

B ILIKI U 53 COFs 754 2 iok i wh oo} 1 AL SR 5 T
(R o7 P e EL SR P, N ] 3 G b A S0 b A rp 1
TEAEMESE. BEE| =B 4L spe-COF HHE 1z
) FH IR S (P, e EL AT DA P 2 3 o o 1 2R
AR AE 2022 LTINS KK COFs #RH4
AR L) DY SR SEEAR IR B, T A B T TR
HL B fE [ 0 Bk 24K (Trans-Por-(CN)y), 33 B i &L 3
5 Ay IR T LA n R =15 i 45 K B G 1) sp?e-COF
(TA-Por-sp>-COF)( & 46). % 5 & i Th v Al 7 W4 5
COF 7 4 7 1o 2 v 52 1 nh ik 4 = 18 7T 42 28 BE B vl 1 52
We, B 5T g R PR I PR A S A IR A R g
L RE ), —WRFEFUNIR A A, PRl B A L%
BRI FE R KR s b B P BRI T 8 S
IL#%, f#1% COF nI{EN—F R 5 AT, 1% TAE
it spc-COF [ S5 H 9™ RS AL 138 11 S8 %

3 [C+CEEH C=C #4% COFs HIFLIRSE
Table 3 The pore structure of C=C linked COFs with [C;+C;] structure
COF EL R M A (mPeg ™) L% /mm LB AR (cm’sg™) LR
2D-CN-PPV-1 301 1.45 INUTE
V-COF-2 627 0.82 NI
TA-spc-COF 496 1.4 0.26 NI
TM-TPT-COF 810 4.15 0.58 NI
TTO-COF 390 1.18 0.326 NI
PT-BN 1149.7 1.45 NI
PB-AN 967.8 1.44 INIUTE
TFPT-BTAN 1062 1.44 NI
TEPT-BTAN-AO 803 INIUTE
BTE-TBD-COF 490 0.39 NI
g-C3N;-COF 1012 1.57 NI
g-C34Ns-COF 1003 1.45 NI
2-C54Ns-COF 855 2.38 NI
g-C5,Ne-COF 1000 2.7 INIJE
R4 [CHCy)4EH C=C B COFs [HFLBR L
Table 4 The pore structure of C=C linked COFs with [C,+C,] structure
COF bR T AR/ (mPeg ™) fL4%/mm FLERAARTR (cmPeg™) FLEETEAR
Por-sp’c-COF 689 1.85 %
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N
3
N/ TEOH TA-Por-sp2-COF
\ 120°C, 2d

Trans-Por-(CN),

B 46 TA-Por-sp’-COF {4 &
Figure 46 Synthesis of TA-Por-sp>-COF

B T HH S XU S50, 2016 4F, LA MRS
USHEH T — M@ 2 414> COFs LLSRlgs i £ FEfk
(A BRSNS, %SRBSRV 1 ~3 MERRTT, T2
AT IREMI PR RIRLN., 245y e COFs frfa (i v]
DRI AL S AAE S AR M. B IR 45 52
REERI I N COF 25t I A Ob bt fe, DRkt me
B SR R0 A 0012 50 e F ) — R R R R
= mEmy B G NG, MR T ORIE MR =45y
B -n-3Z AR (TCDA)F B COF-TLU35(I& 47). % COF &
LU RN MR UNTY Al IR SR R NG R Ay A
R, RHEE AR, AT (R BT B T RS
s, e s e AT &S 1. COF-JLU 35 7ERT L
FE R AT EE 2 514 70.8 + 1.9 umoleg'sh !,
FI B Rl E M. X T R T &
LRGSR M, N BH e A% B RN R F 1R Th REAE 42
RS R TS THR A T Iig . ARTTRSIH T IX PRy
BREER) C=C #E8E: COFs HIFLBRZEH(F 5).

©0-DCB/n-BuOH
BTT-CHO+PADN+TFPT — 23 A
Cs,C03, ‘@‘«N, N

120°C,3d

COF-JLU35

Bl 47 COF-JLU35 & HL
Figure 47 Synthesis of COF-JLU35

RS RFREH C=C #E¥E COFs [MFLERZ 1
Table 5 The pore structure of C=C linked COFs with special structure

24 A

H T B — R G KRHAE, 1A 5 HES Y FL4S
Hyy BORIIEER IR 3 e n- 3BT 28 D57 o 4h b
DL K SLER R 2 a8 T, C=C B4 COFs A fE2
SRR Z N, AR BUR T TR RIS
B B . B fRARSE(A 48).

TG E
RIREE

C=C{#}%COFs
Bz

Bl 48 C=C %% COFs KR
Figure 48 The applications of C=C linked COFs

24.1 XK

FEMRZ AR RDE AR D, InTENL: Sk . MOFs
A n-FEHEREY), COFs AT AMINES . AR ALEAL
B PRRACKF TR TR YCEERE . TFIN 1D il
T8 DL H B R 6 AR E AR DG A TS B BT 1. AR
BT HAARM T ER G/ AR T8 COFs, C=C
4R COFs £ "4k it L3858 7 380 LR kfg, X0
TR AR AR G E R, X HHAE C=
C B8 COFs RN s 1 2 ARG HEALTI, RN i
WKl COLIEIR S FHG G T7 A e
77 SR B A5 2 AR, AT T RA AR
JefEfL C=C 4% COFs 24T 1B (MEK 6), LMEAT
TR AT VT FLAE AN ) 2 P U A .

JEHEANT U B (HER)FE G 26 A TR KB AL
R, BOA R TR RRS AR (UBE TR, H 2014 R I
—F T HER ] COF JEHEALTI LK, BHE5A]—HE
J1TK COF MR T i U /K il & 2018 45, TLAMKIR
ARG T E IR O C=C B3 COF:
sp’c-COFBOL 254 ndthifk &, mai . Ll
B AT B P sp’c-COF REMEHIRIKTE Bl 2 1)

COF bR T AR/ (mPeg ™) LA /nm FLERAARTR (cmPeg™) FLERTEAR
TA-Por-sp*>-COF 340.1 Vavubi
COF-JLU35 869 0.48 NI
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F F R

Y, AL 1360 pmoleg 'eh ™! [HFaE T EE R, i
Lk - SR A A Rl 4 -2 A 5 i 45 sp?c-COFgrpn, I LA
HE— PGSR FE IR/ N B, 7E 420 nm SGIERATA
AR TFE T 2120 pmoleg 'sh!. [HAFVER A, W
LR ET COF Xt RIITEAR R 64 T e 4 kg, &
BT C=C ¥#: COFs fEAMT AT RIS, bE
762019 45, SRMLIR M ) 24 1 = A AR BRI C=C 4
j% COFs (g-C4oN3-COF\ g—C31N3—COF *D g-C37N3-COF)
LRI H B B AT, H g-CagN3-COF FEf 4
E IR IR IL 1235 mPeg ). A FERISE I FIHES R
UFIREAT R, RILHAR T AL e RE, TE8A(Po
e FIFEEE R, g-CaoN3-COF YL FIZE 420 nm Y6 E
T ECE R AT EE R 59 4120 pmolsg 'eh ! Al 2.5
pumoleg 'sh™!, KM & FRR(AQY)N 4.84%, it I+ J5
THEHEI N3-COF F1 FS-COF. AR %5 2 ok FRAS 1B 1)
ZERR, g-CyoN3-COF HHEreEH 42 Fi) N JE-F# il
AR EEEE N A, T IX—RIL, SINE A
AN A7 £ = AL B B e BT ) 4% (1) C=C B5 42 COFs (1
g-C1sN3-COF . g-C33N3-COFUB™) [m] £ 2 L H ' i A i &
PERE. B 5 RO TCUE IR MY C=C #E8 COFs [IyGiE
At RE A IR, anskif PR ZHMITE 2023 4255531
i = AL UE R 3B T B L g-CsaNgCOF - Hil
g-Cs:Ne-COF. 5 AXFFRIF g-Cs:Ne-COF AHLL, J\ B ILHE
1) g-Cs4sNe-COF R I H BN = e A e e, Br Sk
% 2518.9 pmoleg'eh™!, HT4 % 51.0 pmoleg 'sh™!, /&
1N AT AT AR

B T ESCHR A ORI EAT AL, B COL Fb A
AN A VI — ELR IS T IR 7T #45. Cooper T /8
ZHAE 2020 A T Bpy-sp2-COF, 37 FH itk i - 242 1 ()
N 5 Re BL&45 4, Fifd 2 Re-Bpy-sp>-COF LA 1040
%6 C=CHiH COFs 15 AR DML b Rtk e

umoleg 'sh™ A AGHE R A B, CO, HiEFEMmEIE 81%,
TN Re BC G4, SIMAJGBGRIE, CO A piiE
Fal Lk — B3 %) 1400 pmoleg 'eh™!, MR
86%.

H TR Aa e P, C=C $E4% COFs & m LZE J& il
PEIREE AT AL SR, BT A 25 AR Tl 55 B R A7
T, W75 B R E AN T 4% R 7558 COFs Kijifn
SRR —ANERIBEER. . BEFEREAIPE 2019
A LI Por-sp?e-COF i C=C Fl m-FLHE X =k FE i
BAR ST v, wAER 51005 & Otk
7, HAEALFEETIL 90% LA L.

BEAk, #4y C=C B COFs b 23 H T & [
AR, i, TP-COF 7E Y6 T BE ¥ ol — TR A
WMEEA N L-BEIR, SCIL TR A, iR Eis
97%051; TTO-COF I A ALK A 5 R A HLASEHE
TR RN EAR C=C #EH: COFs TEJafiE 1k Ak O 2 HL
37 RERE, ARG T R, EEE—P0
RAHEIE.

242 HMHMEAAERREGS

FH A W 358 1A% R4 A DA % e g HE O ¥5 G
JRIK, TR A F KI5 G LRI B T — 3 A BRIV fE L,
XA A0 B B U R AZ R W T R JE R, H AT
B BRI N R — PR A LT 5 THRAE . BRI S
WEATIER. COFs T H ALK, mRmA.
MEHRAL D BE LA S 25 5y SRAR (B A r a, 5 ZK T80 P i
RIREHAE G A, BT AR T8 COFs 1k
SRE MR, P PR T AR S PR AL R B
W Z M. Bk C=C 88 COFs # M A FEAR ¥ 50
P 7 2 W B B 2 A

Table 6 Catalytic performance of C=C linked COFs in different photocatalytic applications

COF W Y/mm AR fasnl Wi PE/(umoleg 'eh™")
sp?>-COF >420 FeMELHT A K 1360
g-C4oN3-COF >420 HetEA AT A 7K 4120
>420 FeMELHT R K 2.5
g-C31N3-COF >420 HefEA AT A 7K 542
g-C37N;-COF >420 FeMELHTE K 369
g-CsN3-COF >420 HetEA AT A 7K 292
g-C33N;-COF >420 FeMELHTE K 74
g-Cs4Ng-COF >420 FHELHTE K 2519
>420 FeMELHT R K 51
g-Cs:Ng-COF >420 FHELHTE K 1712
>420 FeMELHT R K 12.5
2DPPV >420 HAEAHTE K 2330
CCP-Th >420 AL ZEIKIE R 0.1 mol/L NaSO, 7.9 pAscm? 0V
CCP-BD >420 R FIKIE R 0.1 mol/L NaSO,
L s
Bpy-sp>-COF =420 S, S 0.1 mol/L NaSO, 1040 umol'ggl “/;h R
BTE-TBD-COF 320~780 e = AR L R 382 pmoleg 'sh™!
Por-sp>-COF >420 iR AL CH,CN 99%, 0.5 h, T.t.
62348 75 BEJE 6 A S AL CH;CN 90%~98%, 15~30 min, r.t.
Py-BSZ-COF 520 e A AR CH;CN 99%, 12~24 h, r.t.
520 i I Jie R CH;CN 56%~91%, 2~48 h, r.t.
TP-COF 420 SR Ak A A TR ER R i 90.4%, 10 min, r.t.
TTO-COF =420 PR e frE Ak P A K 49.9%, 20 min, r.t.
=420 75 8 =R R N DMSO 98%, 16 h, r.t.
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oF ¥ R

S T IR TE 2020 SE4RIE 1 AT A TSI
W B K Rl B e 5 Bk C = C B COFs:
TFPT-BTAN-AO®SIAI PT-BN-AO!!], 3 i 5% 5t v K ML
fil, TFPT-BTAN-AO X} UO>" AT EE R (1 ma R [R](2 s)
FEEAS R (6.7 nmol/L), /544l (U0, i) S W
MR T R BE, XS Al BE T8 427 mgeg ! T
PT-BN-AO 7RSSk o 7S 40 i 1 B i 75 B 4
@ E] 5.78 mgeg™!, MG N 1.42 %, UEHIE KNG
5 C=C ¥E¥: COFs &Rl 5 P i K B HE L
B BS A4 )

T BESRAN R RE B RE 7, H BB T PR A G Bl
TPt HiZE R COF: NDA-TN-AO, HA =ikt
LA PERE. TEBMEML 41 T, NDA-TN-AO 14
W B (R 7S AR il R AN S T DAY Bl &9, SRR T
XK H Al TR IR R R AR AE RS SRR R 1.33 £,
ILF] 6.07 mgeg™. MbAh, WEFAPIBNILH] & T HA A
H (K% i 5 4 COFs: ED-TN-AO 1 BD-TN-AO, EA1#
B SR A HT A TS G RO RN, B T
K B EX R
243 AR

BB FL B (LIBs) 2 24 4 il FL 5 7= i A L R 4
() - BEREVR A BAR . COFs PR A (14 465 o P T o
A AT IS AR B T I AR AL KL SR, COF BRI
TER FEAE PS5 COFs b, Hefb 2Rz et
AN e e E R T HAE A 7 H A (S BR N A VE
PRAZHBILE 2018 AFE KGR T N m PR AR Bl 1 it
4% ) CCP-HATN. CCP-HATN 7E £k B Al & S8 A A K i
T R RE CRFRSS S, T B fE B COF A
IN. FAE LIB A, CCP-HATN@CNT & &44R1ED
ff7E 1.0 Aeg ' IF BRI H 94 mAheg™ I 75 &, LT K
ZHIRIERIS HATN 2:H4E COF #HEL, RN RILH K
HIPEIR AR E 1, 1000 RO G B2 IRFFEA 91%.

BT NIEAHAT T — IR, AT e i 4
ff) COFs, C=C %4 COFs 1EJy rtlebA i) B2 ZE 1R K
FERE b AR BRI 7T, Filit 7843 FIFH C=C %8z COFs
(1) S5 A8 R RURE 9 R T 22 Pl =g 1 B ) e dE A AL
HIR S LA AR IS 12
244 RFRERA

C=C#5+4% COFs t T H @ RS RrE, 726 A0
1A IR SR e B B BB 7). i dh Ak
YR A5 Ll A S A R 2 s R R A O 2SI AT 1) 45 - 1
JRARDCIHE P ERAE S &, e dIb &S COFs & BT
PRpt T AR ).

FERT IR AN 2020 FHIHFF TAEF R, H
TR sp? BALHE F R 7 A BAEH, 2DPPV &
71~ H B PRI 00O T IR SR 5% Y6 1 R, AFDGE I P R i A WP
e COFs 15 B AR T A SCE MR 18
IR Bz IR LR Z T 2DPPV (£ LED 2844 7 i1 N F.
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Bk st ek 5 2DPPV JRE, RIE IR, K
COF/&¢ .5 ek i S iR B 2 4 LED & Lk,
W ARG Ok 5 2DPPV LR, AT DAAR G- i
% COF %t LED #sfF & 6Hith, K151 CIE AbbrdEw B2
A A E AR, 1A A BN A G 6 TR I B AR
2R HAR ARG e B WAL H )6 LED Wit e
KATS 3 &, Huang BREAIIE 2021 FEHH T
TAB-COF (454 [H] g-C33N3-COF), HA5 JuhF 1) B4~ i
P, AT HTHI4E F % LED #844.

B T 7B E 96 LED F IR 2 4b, C=C %E#
COFs It HAE 9y AR IR AR 11 BRI 5. T AR AR
LA B sp?e-COF X} Cu?' B 3R 30 H A s 1 R U
AOEREVE, KPR TE g, 2 6P K 28 0 i /=,
41X 10M m et JdlIt LM sp?c-COF-1 #HAT
&1, Manna BREEZHPUHIE 7 X PA(ID) (1900 mgeg )F
Cr(VI) (1075 mgeg ") L A7 % 58 1) 45 900 A 4l 3% 68 71 119
sp’c-gCOF. F& T & J@ B TR 4b, T P4 oA il 7 2
ARFF T T EA BERZE L. 2020 4F, £ HiEE
HEOVE R T E S F YRS CCOF 17 A1 CCOF 18,
FIFH G R SRR 1% ] PR REE 2 235 g AR Py B 3 1k e Tk
AR IR BT A5, ATk A o e ide 8 kAR B B, R0 =
PP R R AT o g BV I e IR ), HPERE R
T RZHUE AT E B F AL RS
245 HAbg R

LB EE . AT LR A i A S e 1, COFs 7
SARREAEFI 2 B D7 TG 45 BRI 7). SRR BRER
FEMGRECTI A A Fr 2 2% ) NKCOF-62, #14 0.7 nm
(R FLAR A (R FLBRFR S, X6 CoHa A1 CoH 3% 3361 W
BT CoHa, B IRSZEL Tl H1— COF MBI =T Cy
RAIREY T B — P44l CHy 1 B A%, NKCOF-62 ik
FRAS S RS 4 PR Rs P DA K HE (8 IR B M e, A C=
C HE42 COFs BEWETE Tl B v A — R bl s nl 47 144
RHEFE.

A HA BRI IS4, CLAAERE
T8 B AR A M SRR R TS PR, C=C %82 COF's I {
R G AR 2R IR G e A k) SR LR A ZH T B
g-C34Ne-COF, i b K e 5 Rk 9ok i 4 3%, 3R78 A T
TR R VE R A, B R R B
15 15.2 mFeem 2 (I &, DL IA 7.3 mWheem > [ BE
R 3 F AR RS ). X R T IRIE Y MSCs
. BT ERN AN, C=C 3% COFs 75 7¢ i 5
(cyano-sp’c-COFU!8l) | Hf i 4k, (TTO-COF!Y) | g i {k.
(COF-70 1) S 45 th A7 5 A0 S I R . AR ) X 1
FHHIRT TR A T2 B, FXPERT COFs 45 fik /b,
{EAR{EXT C=C % COFs S50 S AR 3 B 4540
JEIASKIRETE, Kok 2 TR B K LA s 1 i )
C=C ##2 COFs.
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3 C—C #@EHEMBIIES

5 C=C #4:1) COFs MLk, C—C B HLAT o 2l
Az E M, 119 COFs REWETE TE %25 A1 2748 (A 15
RIS RIS HPERE. 2800, BT C—C BEAR M
W T AEE O FE R LR RE 45K, H AT, COFs
(FIA BRTVE TR B N — I A — e ar i
RN EFEG S, e C=C #4 COFs ¥
1 C—CHEH2 COFs. T 1% P R 7 V245 Y38 1 77 THT #
FE—ERR, &4 N1k C—C 8481 COFs #EMISR
EHA R, TR IZ SR IC AN SR AT VA 2
R, ARZERARYE EAT & BT 155 C—C 821 COFs
SN, RIE A ORIl S BB B 1. AT RN
T C—C #54% COFs LI 51 (3 7).

31 HIEAM

DRI A S B 26 AR, B 5 AS [R] SR A AR U A 75
PE, Suzuki BT sp?-sp? BB A S A 2. WEITHAE
Suzuki % B (1) FEA F A ehhk B HE COFs 1, BT
B Pd fEALIFIRE, JEE R ERRE R, s A K
2D-COF & 58 WL I SRR 1. B S 2L 1) Suzuki )X
7 3ot (0 SR A/ i 3R A e BRI R B A Sy R D
B, TEBARI R MR AT, ARG T LA TP 4
IRZS, BFIT COF WA Fp 020,

Zx BRTIR, 2018 A EL B R G AH 120 2 50 i S i
Suzuki N A C—C #EH: COFs, &5 8] T [C3+Cs]
R 2DCCOF1 FI[Co+Ca] i 201 2DCCOF2 8 i (P
49). HrA1LL 2DCCOF1 it i ek i) 4% (1 35 RN Sl A
(FET), IR FEBFE N 3.2X1072 em?V-!. HLILFTiRkiE
f1)-C=N B3 1) — 4480 COF K = MBS, % T4
NI Suzuki S AEIEE AT T AR SRR A
G C—C ## COF F19F 7RI, &M C—C
COFs $&fit 7 k.

&b <
s &2

2DCCOF1

Bl 49 2DCCOF1 Fil 2DCCOF2 )4
Figure 49 Synthesis of 2DCCOF1 and 2DCCOF2
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ZROR R ZE 1) SR W 75 B A 0 T [ | B PRI,
H A RIS 0k 2DCCOF2 WA SRR . it
AUBERZHAER TS, MWEEGEERS . BT &
BRI C—C 82 COFs. Xl = Yrifk a2 E 2021 442
H SR FH S8 Tk — Fo b S B G 1Y) T B E 46 & Brensted
acid-catalyzed aldol cyclotrimerization (BAAC)/ il %%
C—C #E#2 COF HIZRME. UL AEXT H 2RI IR — /K&
YI(PTSA)HEAL 6 R ATl & 7 B A& T =% eim
C—C #E# COF: Tru-COF(E 50). 5k =KeiM L,
A3 Tru-COFs X &M ALfiT AR I K14
tevERE, HA B S AR IR R, % TR H &
C—CHE#: COFs #4lt T — M & i i, IR0 5
T BRBREESESE COFs EMEAL AT i B

O PTSA
Toluene
O 105°C, 72h

[e]

B 50 Tru-COF (¥4
Figure 50 Synthesis of Tru-COF

3.2 HEIEEE L

B AR U R R ZH RN X 2= YT R AR 1K A IE B T ad
it Suzuki i BEVEA BAAC RN HEEE R C—C B
$: COFs J&RI{THISENE, (22 C—C Ik FANay i 1)1 i
A2 ) COFs FPRIEE S AR, X KPR 1) 1 e szpr
N FH R . TR H T 5XoF 52 2% A A 70 B G 32 28 1) 2
K, HRZIEREE R g, B c—C
HEHE COFs A& T VLB H.

FE B R ZH POI7E 2020 SE4R-H T8 C=C il fb -
AL 177 A5 3 C—C B4z COFs [ 3R 1%. 8%t CCOF
17 F1 CCOF 18 #E47 fi B ik 5 )z 843 ] CCOF 17-R
CCOF 18-R(Kl 51), HJsisagiAHtk, CCOF 17-R #
CCOF 18-R TRFFHE JE A =i 25 fh B FLBR 2R DL Ak 2253
EME, EIEJEH COFs BT C—C AR S EUE R H i
JeR S, MNP m 7' TR Mo ar. % T/ENH
FEA S SR AT E T COFs 245 1%
RS, L2 5 WK COFS i 0 Jie s e Ak, Ak e A
& TAESRAL T 255

4 REES5RE

L5 LTk, BRERSEBERLIN) COFs 1R A M — 45
MR, REA IR, g5 A ie e v As
PERAEMEL S R o0 10 A% IR LA L B R 7 M 1055 40
BRI Tz N AT . BRI COFs H A
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R 7T C—CHH COFs FLIRA
Table 7 The pore structure of C—C linked COFs

COF EL R A (mPeg ™) fL42/mm LB R (cmPeg™ FLEUZAR
2DCCOF1 0.3 Vavyubiz
2DCCOF2 1.8 I

Tru-COF 645 1.4 Vavubiz
CCOF 17-R 24~32 £S5
CCOF 18-R 24~32 g3

CCOF 17/CCOF 18 s
— fEZ BN

Q OO‘ ‘OO T
O SOAbadi oo o
- O‘. 2 ‘Ol‘ . CCOF 17-R
St ve o '
O O CCOF 18R

& 51 CCOF 17-R #1 CCOF 18-R &%
Figure 51 Synthesis of CCOF 17-R and CCOF 18-R

2016 SEEIRBEA AR, HOCHT RIS T B3 it e,
WO T RESEWE L. TS T A Ci%h
INGE R HEAT 035, AR EE T 324 g b Tk ik ok B %
COFs TEARRIT L R0HT . HEREFE T DL A S bR
STV R . NI EIX EE COFs ARHII RS B T H ot
FRUEEAT T A0 2%, RIBNA T XM
2R 5N B bR B BE R COFs 2544 PERE T THI 5
Wil A6 R T JE SR FU ) A R B COFs B, AR¥E
H Ar gt # 5 PERE B FH ER AT AT T o

BRI ERE COFs U&H T AR, B4
TELEAE W RVE . BB 22 SR G, VB v —4EpRLA R
THFER N TSR, BRI i 45 1)
Wit $EmH R M B e COF MRl AR I 1)
LB FNPEL. AGUEZH BT AT TAESR T DAGRAE 5
FRAE g A KA S B T M B — EBR B B BERE COFs 198
P, G R D A — 2 BT W A0 K R T A D A 3 5
M, AeE Tk SR E A R e, DA A% TR
NE F1 2 5 R 2 A U S R, AT COFs
Hil g FE g 0 B AR A, B AR AL R 1 %
COFs RN A, [RGB AR l .,
IhRetb UL R 5y TABM e 34, vl LAAE R TE hR — 4Egh
KGR, Res RIS E JRE M, NIT RS 2 REZEN 7
FWIHREE T 7 F &, R o R RS O & 2 Y
R AN, AR R RS R A R Y
TYERR B BEBERE COFs, Nl &8 gkt T 5
AN E S WX RS 4R IR N Ja SR U e it — e &
%, AT RRAREEEERE COF MRH B i LA & SEBR N F
TEAKBE RGP A Je
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A, MR EREMAMFE L TREFRIAMTR AL
A U5, 2005 £ 2009 Fabik T MR ITFE R, KAFEFA
2009 £2014 F3kik T A LIF e KFNFF R, KAF P
E BRI 6 A A AT S AR U T R b 69 AR,
B HME .

fRAE, R e K4 B S R KT R R A A
HEHIEFR. LA, BRETHTAS IRAR, ¥
% B 5 BT AR . 2000 £ F2 2003 45 5] 3543 4 AL 58
X L5 Foil Sk KF A E 245, 2003 £ 2006 kit T 4
BRFEEBMHAERE, KAH LS KMAFEORE
HREFRML, FOTF, LEFRESFRICE ATFRE
5 KA A RAR A9 AL AT R
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