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Research Progress of Chitosan Supported Copper Catalyst in
Organic Reactions
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Abstract Chitosan is obtained by deacetylation of chitin and is a kind of abundant renewable biomass resource. The molecu-
lar structure of chitosan contains a large number of hydroxyl and amino groups, which have strong bonding ability with metal
nanoparticles or metal ions. Thus it has been widely used to support various metal particles for the preparation of catalysts. In
recent years, chitosan supported copper catalyst has been successfully applied in various types of organic reactions. It has the
advantages of high reactivity, good selectivity, easy separation, and can also be reused for many times, which reduces the reac-
tion cost and improves the actual industrial application value. Therefore, based on the preparation of different types of chitosan
supported copper catalysts, various types of organic reactions are reviewed, mainly involving the constructions of C—C bond
and C—X bond, click chemistry and oxidation/reduction reactions. It will promote the application of chitosan and its deriva-
tives-supported catalysts in the future.

Keywords chitosan supported copper catalyst; organic reaction; heterogeneous catalysis; green chemistry; recycle and reuse
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AW i B B RUA B (Scheme 14).
2.2 C—SEHIHME
EENACED R, Bilke BBk, C—S A
HIRE NG, 1688 C—S B A 7 7 B2 bb e ™
MAE, e SERIEATISE. 2014 4F, TSRS
YUSIHER T — o ] B St 1) 5 T 7 A (R Ak 570,
T4k AR 05 8 5 0B R 3 1R {8 B S B2 (Scheme  15),
AL DL P Al % AR S PR = AR, LR R N 52 1
W B — T SR A R VA VR R AR, e TS A 3
FERME AR C23~C25, T HUE 5N
ABIDE R B, I8 2 B A% A e 75 31 B dE IR R 26 A LA
C25 1ENEALF, KOAc N, DMSO/H,0 VA N [ M
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B R L, R IR A T [ sl T

Chin. J. Org. Chem. 2022, 42, 33~53

© 2022 Chinese Chemical Society & SIOC, CAS

=N c22 N
Ar. _C + NaN A )\ or w/<
H DMF, 110 °C N
0.8 Alsomer Blsomer
3
{ SO3”
=N+
'I\l \N /|)

4
%«
O
c
o o
Z
i

z-Z

HS Cu —Cl

MeO” .' OMe < cl
O%O HoN MeO Sl
\{o ‘OMe
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Scheme 14 Schematic representation of synthesis of aryla-
minotetrazoles using CS@Tet-IL-Cu(Il) (C22)
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SR A B v AR B8 TR AR A e ] B R
IR,

2015 4, Primo TR ME 7 SWE T4k kN H 24
KRR AR R 50 C—S BB 2 A AL
7ll(Scheme 16). 1E# KM Z JLlEE LR Cu(NO;s), i&
JER Cu GUKKLT, H450 RBERR LIS B3R T L
Cu HOKRLT 1) & IR 45 B8 5K BERL, AT Hs
Cu KR T SFOARAE 5E TN b, P m) LR N B 7K VAR
FEE Cu KIS RBEROR, &5 HEin A CO, T1AL
B3] CS@Cu NPs LT C26. iz HEALTHI ] TRl
57 e C—S BRI, FI45 BT 7= 5
(44%~99%), F HHAR I & s o i 1 2 o T 9RAR 05 &
MEATTIE. BE— P TR, o 5 7 BpE A7 72X i
TEVEAH], W] RER BT VARG P AR A K Bon S B 1k
TR B T B A FRIFE A 21 T T B R AT
2/ DY, B MBS IR FH IS A 7 R0 A B PG,
FrEREE D BRI 7 SRR AR B S R Rt
—BiL.

2017 4F, Hajipour /8 2H BOH FH 2H 2R (his) 1& 11 (1)
FERBE I Co(IDPKKL T gl 46 — 57 B AL A 55
BER FEBRE ) 57 A 4L 77 (his/CS@Cu(1L), C27). fE&E ¥
UL 73 A T — ik =H 7 C—S fRECFIPIAH 7
C—S BRI N, ERILFNT THATIRYIhRE. 45
T, ZMEACTIE S & =07 B AL AN 55 BRI mi g o
B BAT A7 A, R I R R AL 1 (Scheme
17). i i g LU ARG RAEFRE Sk, B
TEPER A BRI, BRSO 7 AT A E D9 s
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A, RSP T — PR m RN C—S AR PR
2020 4F, X2 RGBSR 2-MHk e F ER(PA )i 52
RWEAE N EAR(PACS), B4 £h 5 1R A 77 (PACS-
@Cu(OAc),, C28), 7L 5. )5 B I B 5 05| Wk ATT A 4 A
W R A = RS N, B B3 C—S ##(Scheme
18). % MAELL Cs:COs A, KI UG, NN-—F 3t
I 9t e (DMIF) A 77, 110 °C R SR80 R B i, ek vl
ik 92%, HMEMFIERMFMT, REREET, 5
ForgEnk, T EMER M.
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Scheme 16 CS@Cu NPs (C26) catalyzed C—S cross-couplings
between thiophenol and aryl halides
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T C29, PAMEMR AL AN AT SO b, HAR™ IR0y 88% (Scheme 19). fEMERAL KT T,

. OH
! 00
| HO Ol
X X | H2 n
12 o i Cul
1 NN L0 SO.Cl €29, K,CO4 R NN O)\s’/o ; H,NSE OH
o + _ —_— > | (0)
N N R DCE, 100 °C, 12 h 7\ i T%OJ&
! 1
o —R2 OH
' C29

N X
I % o T % 001 %0 T 30 O %
/ / _ S~ — /S > /S
z N o/z N" 0 z N~ o 3
2 85% 78% 68% 76% NO, 71% .

88%

X
O\\ -0

A

@Q o [ %0 UL S0 (000 %0
PN A N ST
N~ O N™ O

\\ = (0]
69% Q 73% 60%
O/ y/(j "
40%

70% 63% 69%

/S /\

\\ _0
2 50% 55%

B 19 CS@Cul (C29)f {12557 e N-4el (LA T
Scheme 19 CS@Cul (C29) catalyzed synthesis of sulfonate esters of isoquinoline N-oxides

55% 61% 7%

Chin. J. Org. Chem. 2022, 42, 33~53 © 2022 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 43



BIKE

DA IR BRUAR R AR T S B R e SRA3 L i %, L
(AR AT [ S B S A LR EAZ R, I SR
o AT (15 3 RSN s R A ) S s, 45 LT
V) B RERAT B i PR 7 36, T = e S b v 3
R IR BRI A, 7R BN B AR AR
AR IR J5 R T B A R H R AN R T e b SR A ) e
P AR 55 HE 47 85 7

24 C—B#EME

A & — R E A B A, 2N T
25 J o ik e, AR R C—B BEnr Lhdid
Z Fhig 1240 Suzuki-Miyaura {55k, 1,2-3E# [ B | Petasis
SN W5 PRI s B BRI A A C—O #EE
C—N M C—C % V2 SH2 s BA ThRe
[, 40 talabostat. bortezomib. delanzomib Z&. [K I, 40
FISEHA VA i &, SaeE C—B B, —HZ
A ZEFOAA LAk A B ) R

2016 4, AKRAGRBHBIG] £ T 572 b 114 Cu(OH),
fEALFI(CS@Cu(OH),, C30), fEAIKHSEI T a,f- A
FOA4 S W) FIT N B S B (Scheme  20). 7E1Z% R W AR &,
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SRRIL AR 5 1 S BEvE 1, fEAPE BB A B AR 1h.
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NaBHy i J5 15 21 5 67 1 10 4 & 87 49 oK f 5 i 4L 77
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BN RS A 7, 30 e Ko s 7 i 71) AR AR A7) 7 A S AT O
1, 159305 R R RSk A A A TR R ALK TR S VAR A
SRR, BN R 12 h, AT LAIRAE 95% 7 %
(Scheme 21). fEULILAE b, FE#E X — RFIZRIA LA EH
REEMRDD, VAR AINEY B A BRI ZEER 2K
JEADEE BTN B8 S RE e TR 7, 235 S S T i DA e (1)
FEERAG T L) H AR, FERAE aB,p,0- AR 2
AT LGBV AT LA R B . i A
AR P A PE AR R S MR BV, AN I R I FR
ZAFIRAN, FEKM AT, TR BN, AT
%EWﬁ&ﬁ% Eﬁﬂ%ﬁam EOR R R I AR
PE, B—Frmai. Rt wTREIR AR AR 2021 4F,
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13, 57 RPERAA L & i s, WinF e
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Scheme 20 C30 catalyzed borylation of a.f-unsaturated acceptors in water
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Scheme 21 Composite film loaded with copper C31 catalyzed borylation of a,f-unsaturated acceptors
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17, T BB B 1R AE RN FE A SR AR . ICP
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BN, A& AT R, ThREZRE, NV
M C—N #HA C—O 8, il C—B #H C—Si
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AP R F A RHRS-62), BT piai b2 S 2 i
P, JEAESR, 2N IREHARRRAE T 5% SRR S R AL
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2009 4F, Quignard AL Cu(l) FFk 2] 2 Fp
B RIS 5E TR b, 8% H— R A 7 B R
HiPEAL 7 (CS@CuOTS, C33~C43) (Scheme 23). £
R L, TR H m AT C42, ZAEALTRIZE A
4 0.1 mol%HHf, LLLREEIKA R IBVET, EA FRY
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