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Figure 1 (Color online) The possible mechanism in the photocatalytic
C-H functionalization reaction [21].
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Figure 2 (Color online) The representative building blocks of COFs
in visible-light-induced functionalization of C—H bonds.
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Figure 3 (Color online) Reticular synthesis strategies of 2D COFs.

22 Ei%E

COFsf il I e, A [FISRAY e L
S EFACOFsH A G, GRS RN Jehi ik
AMBORIEH, XKLL R R R — D oE 1T HIEAE M
JeEALERE. HAT, FT R It fedt ik A B hE
BN HICOFsH, 3 LA 45 ik [ 3 A0 4% LA DY

1881



Wit & IR0 A HUHEZR (A6 AT W' fie it C-HEE B ReAb S IR 7L i Fé

K PR, BR-REE . BR—BRUUEEN =1 (1K14).

221 WA

Yaghi%5fE20054F 4 B 25 —ANCOFs /2 HH 2 il 45
e T . 2 B P A 2 7 S A, SR —
E R 40 A 72 AR TS U S b e e, 3R R
TR AN 20 — By A7 A ) 3 i = A 11 T G T IR T i
HOEAE, BT S WRERER D R RSB Ss M, L
TR W EI IS RE 07 TH R I 2, TR L 25 COFs K
/87 AT 6 AR A I C- B B e Ak S

222 B4

i3 B ) i R B LR 1 Ak I S chi £ 4 45 S 1o
AT DA B B BB E I T L COFs. SRR s
FIA R e R E AR b, %A COFs B o i /K
fRfaE tk, WECOFTE R ZHCE WA AR 2%
PR ERRRE. HRIFTR, SRk, TZCOFs%k I
R A R e YRR s i 4 SR e DL R ReE, OF
Hepyu i, S Tam B, WhEsmNE
R AT WLOGEC-HE Befb [ S N %) 12 IICOFs. 28
[z 2 RE R T SANA B ST UIR € A 7355 iy vp SR EA
i T T I R T B A ) AR e PR e B2 (A R 25
. RZHOVIE-COFSIRE 5 52 B IR 152 m, T vF 2
C-HEEEE R SN 75 EE R AL, T2, 7T 100 1%
PR TR OB . DU AL IR
AL, WFFUE R T ROME AR R EEZ T, W
ir B-BMEIZ . WY BR4E.

FT R COFs A& — MR Bk i I B COFs,  [is
TR B D K I S T B 2R AR S I A S R
N IXAN 5 B BT, AT DAE e Y I R AR 7
AR, BT REFMC=0% 2 8] [Fp-n L Hi%E,
X EERDRE L T HE I COFs T i Kk i L i fase 7). i
KCOFHEARIIMZMAMEAEH, RIS 5 R M
Bk COF®Y. 1 BiRt, FR2ECOFsR I
TR R E . A RPERI T RR T, 7R ] W
W i B W e s 1 R, S5 R RS
BT EAANTEE, HEUE K, S8ERIREE
COFsH T 6L C-H'E REAL UM AR TE AR X D

B- M 4% & COF 72 3 1 1,3,5- = 5 T4 ik & 7] 26 W 1
(1,3,5-triformylphloroglucinol, Tp)HJCOFs, X FK
Tp-COFs. KHE 4L #cuiyongfa @t & R AK H

1882

- B -
: N . 9
. 20
Ef | H
\ I
N TEERI A ﬂ’NH .
O\\T/ /O
[CREFEN --HN__~ j
& ] ) R SN2
o7~ O HN._
1 TR B BRI Y

Bl 4 (MM E) COFsIGHEATR A AN [l e
Figure 4 (Color online) Different linkages for COFs photocatalysis.

F 1 AFEEEECOFsIL S %
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Figure 5 Cyclization transformations of COFs linkage bonds.
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induced alkylation of THIQs.
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Figure 7 Structure of H,P-Bph-COF (a), and H,P-Bph-COF-catalyzed visible-light-induced C(sp3)—H activation-cyclisation reaction of N,N-

dimethylaniline (b).
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Figure 8 (Color online) Synthesis of 2D-COF-4 (a), and 2D-COF-4-catalyzed visible-light-induced C(sp )-H alkylation of of glycine derivatives (b).
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Figure 9 COF-JLU22-catalyzed visible-light-induced C(sp3)—H alky-
lation of aldehydes.
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Figure 10 (a) NQ-COFgs-O-catalyzed visible-light-induced C(sps)—H arylation reactions of toluene; (b) DAAQ-COF-catalyzed visible-light-induced

C(sp3)7H arylation of tetrahydrofuran.
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Figure 11 DAAQ-COF-catalyzed visible-light-induced C(sps)—H
amination reaction.
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Figure 12 COF-JLUS-catalysed visible-light-promoted C(sp3)—H
phosphorylation reaction.
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Figure 13 Py-BPDAIP-COF-catalyzed visible-light-induced C(sps)—H
phosphorylation reaction.
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Figure 14 (a) BF-COFs-catalyzed visible-light-induced thiocyano-
genization of C(sps)—H; (b) preparation of L-proline derived oleffins
and chiral amino-substituted thiazoles.
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Figure 15 2D-COF-1 (a) and 2D-COF-2 (b) -catalyzed visible-light-
induced C(spz)—H alkylation of heterocycles.
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Figure 16 TTO-COF-catalyzed visible-light-induced C(spz)fH tri-
fluoromethylation of arenes and heteroarenes.

R3
l N DCOF5 _ mi NS
+ R + CF,S0,Na —22-9F | rii— &
blue LEDs, r.t. A N0 “'3
R?

OOO
0,
i )
AN NN
N N A
N X
OOO OOO
‘O‘ 2D-COF-5 ‘O?
o0, S0
) w N
® i
1l I
N N
OOO
&

Bl 17 2D-COF-5HH A6 AT ULt 2 At e U i i = 98 HH 640
R

Figure 17 2D-COF-5 catalyzed visible-light-induced trifluoroalkyla-
tion of quinoxalinones.
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Figure 18 (Color online) 2D-COF-1-catalyzed visible-light-induced
trifluoromethylation-cyclization of 2-aryl phenyl isocyanides.
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Figure 19 CPF (a) and NR@PABN (b) -catalyzed visible-light-
induced C(spz)—H arylation of heterocycles.
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Figure 20 Visible-light-induced C-H arylsulfide reaction of quinone
derivatives catalyzed by Br-COF.
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Research progress on visible-light-induced C—H functionalization
reactions catalyzed by covalent organic frameworks
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Abstract: Covalent organic frameworks (covalent organic frameworks, COFs) are an emerging class of heterogeneous
photocatalysts characterized by excellent crystallinity, high surface area, and outstanding stability. Compared to
traditional homogeneous and heterogeneous photocatalysts, COFs exhibit tunable photocatalytic performance and
reusability, making them increasingly applicable in the visible-light-induced organic small molecule conversion. The
visible-light-induced functionalization of C—H bonds, which does not require pre-functionalized precursors, has become
an important method for organic transformations. As heterogeneous photocatalysts, COFs not only eliminate the use of
expensive transition metals but also reduce environmental pollution caused by their emissions, providing a more
economical, efficient, and green catalytic pathway for visible-light-mediated C—H bond functionalization. This review
briefly introduces the intrinsic factors affecting the catalytic performance of COFs from three aspects: monomers,
linkages, and synthesis methods. Additionally, in conjunction with our works, it delves into the types, mechanisms, and
developmental trajectories of visible-light-mediated C(sp3)—H and C(sp2)—H functionalization reactions. Finally, this
review summarizes the advantages and disadvantages of COFs in visible-light-promoted C—H bond functionalization
reactions and discusses potential future directions in this field.

Keywords: covalent organic frameworks, visible light catalysis, heterogeneous photocatalyst, C—H functionalization
reactions
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