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Abstract

Quinoline, with its unique structure, is an important class of nitrogen-containing heterocyclic aro-
matic compounds widely present in various bioactive small molecules and many functional organic
molecular frameworks. Its distinctive nitrogen-containing structure endows quinoline with excep-
tional chemical properties, enabling it to participate in a wide range of chemical reactions and thus
find broad applications in organic synthesis and medicinal chemistry. To date, numerous studies
have been reported on the synthesis and functionalization of quinoline compounds. This article re-
views and summarizes the recent literature on the functionalization of quinoline derivatives, aim-
ing to provide an effective reference for the synthesis and modification of quinoline compounds to
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develop novel functional small molecules based on the quinoline skeleton.
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Figure 1. Quinoline drugs
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Figure 2. Light-Induced [3+2] Cycloaddition Reactions of N-Iminoquinolinium Ylides
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Figure 3. Rh-catalyzed [3+3]-annulation of quinolines with cyclopropenones

B 3. SEEMAIE SIRRBERRI[3+3 5L R

CF
oL 3
P + ‘ + H 1. Cul, DCM, r:t, 36 h_
N
R

2.CuBr,, DMAP, DMSO
air, 24 h,80 °C

C02Me

F;C

Figure 4. Copper-catalyzed intramolecular cyclization cascade for the synthesis of Trifluoromethylated Pyrrolo [1,2-a] quin-
olines
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Figure 5. Ruthenium-catalyzed hydride-transfer-initiated tandem functionalization of quinolines to access fused tetrahydro-
quinolines
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Figure 6. Palladium-Catalyzed Brensted Acid-Mediated Cycloisomerization to Access Thieno [2,3-h]-/[3,2-h]quinolines and
Thieno [2,3-f] quinolines
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Figure 7. Copper-catalyzed construction of Benzoquinoliziniums from quinolines and dichloroethane
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Figure 8. Copper-Catalyzed Selective 1,2-Difunctionalization of quinolines via multicomponent tandem reaction
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Figure 9. IBX-Catalyzed One-Pot Synthesis of C3,6-Dithioquinolin-2-ones
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Figure 10. Copper-catalyzed multicomponent quinoline alkynylation
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Figure 11. A concise method for the synthesis of 2,4-Bis (fluoroalkyl) quinoline derivatives from anilines
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Figure 12. NiH-Catalyzed Hydroamination/Cyclization Access to Quinolines
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Figure 13. Quinoline antimalarial drugs
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Figure 14. Quinoline dyes
B 14. MEMEAZRL

3. ZRERE

AR A A 5 L £ A6 27 5 R T LKA 57 A PR MR T T 9 AR 2 B0 T T B T 7 32 5 AR R
2], XN EIR T RGN TR RN SRR A A SRR BRSSO MRt AT
REPE.

AR, MEMRSRALSMI A RS B O TR T 2o soRigs:, WAEERAEL. S, &
fEALSE, 12025 4, Liu BRERAIF A B AN IE AR 9 AN AR 00 5 At 5 vt M ) V-0 e W S 7 A=
BH2PA AN B[ 7], SEBL T A2 T A A T IO AR i iR (LA R, B e P e 2 P 1R 52 1 3K
FEE L BRBONBE S TR B, OB SR T SEBARE RN T3 5B S Y G S B e
THEXMNZSHETT R, 2025 4, Xie WHALNERSL SPIXUE BRI LR 4t 150 —MEH[16], AR
T DMEE RO A A R RE L, Xie UREIZL DAY MEM N IR MIAE S A 1A 2R T SEBL 1 AR AL AR Y

DOI: 10.12677/jocr.2026.142027 309 HHL A5


https://doi.org/10.12677/jocr.2026.142027

BREMIL, (RIS DU S IR S A R R, 1277 58 D LA DY S AR AR A7) R S I R R S A 15 0 ) i LA K
Fep T T i R AR A 1 2 — i ) B B

RTINSt G T2 50 NI H SR, (HREMSRAL S & S B 10 K S AT SR A7 A2 5

V2 SRR R AL, 0 2 B AR BROTVE 2 B ARG R, (B AEVF 2 29T R AR K B
FAER AR, BRI R ANKI TR 2 B RE 4k S 7 DA T T P M R 24 )2 24 i R 22 B E AL T 7 2 5 A
PRI —, TR AT B A e P R AN X R RS ) T4 32 A vl R ST B vt o e 6 R

SE

(1]

(2]

(8]

(9]

[10]

(1]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

Saadeh, H., Sweidan, K. and Mubarak, M. (2020) Recent Advances in the Synthesis and Biological Activity of 8-Hy-
droxyquinolines. Molecules, 25, Article No. 4321. https://doi.org/10.3390/molecules25184321

TIRM, A, FRR, & 2-REIEEWRATAEYIR BT A R HUMRE PRI TE[T]. R B 2 K A,
2024, 44(5): 802-810.

Br NGB, ERRER, Zel, 5. Ml AR A BN R HERE D). Ah 2 AR, 2023, 37(11): 89-93.
W&Tt, RHE, BfE, 2. Wik 8-FEEEIk[I]. BB KEEMELBHR), 2015, 39(4): 390-392+397.

Narasimhulu, M., Reddy, T.S., Mahesh, K.C., Prabhakar, P., Rao, C.B. and Venkateswarlu, Y. (2007) Silica Supported
Perchloric Acid: A Mild and Highly Efficient Heterogeneous Catalyst for the Synthesis of Poly-Substituted Quinolines
via Friedlander Hetero-Annulation. Journal of Molecular Catalysis A: Chemical, 266, 114-117.
https://doi.org/10.1016/j.molcata.2006.10.049

A, FEOCRF, TR, & R IEMGR R G B MR R AR R D). G R, 2023, 31(1): 67-81.

Liu, M., Yu, W., Li,J., Hua, J., Wang, L. and Duan, Z. (2025) Light-Promoted C(sp®)-H Functionalization: Alkyl Amines
as C2 Synthons in Formal [3+2] Cycloaddition with n-Imino(iso)quinolinium Ylides. Organic Letters, 27, 10259-10264.
https://doi.org/10.1021/acs.orglett.5¢02268

Debnath, B., Mandal, S., Saha, S., Karjee, P. and Punniyamurthy, T. (2025) Rh-Catalyzed [3+3]-Annulation of Quino-
lines with Cyclopropenones: Access to Functionalized 2-Quinolones. Chemical Communications, 61, 7875-7878.
https://doi.org/10.1039/d5¢c01183¢

Xu, Z., Ni, F., Han, J., Tao, L., Deng, H., Shao, M., et al. (2016) Copper-Catalyzed C-H Alkynylation/Intramolecular
Cyclization Cascade for the First Synthesis of Trifluoromethylated Pyrrolo[1,2-a]quinolines. European Journal of Or-
ganic Chemistry, 2016, 2959-2965. https://doi.org/10.1002/¢joc.201600449

Guan, R., Zhao, H. and Zhang, M. (2022) Construction of Fused Tetrahydroquinolines by Catalytic Hydride-Transfer-
Initiated Tandem Functionalization of Quinolines. Organic Letters, 24, 3048-3052.
https://doi.org/10.1021/acs.orglett.2c01001

Ponce, M.B., Rodriguez, E.T., Flader, A., Ehlers, P. and Langer, P. (2020) Synthesis of Thieno[2,3-4]-/[3,2-A]quinolines
and Thieno[2,3-f] Quinolines by Brensted Acid Mediated Cycloisomerisation. Organic & Biomolecular Chemistry, 18,
6531-6536. https://doi.org/10.1039/d0ob01194k

Ji, J., Jiang, L., Wang, Z., Bin, Z., You, J. and Yang, Y. (2022) Copper-Catalyzed Oxidative C-H Annulation of Quino-
lines with Dichloroethane toward Benzoquinoliziniums Using an in Situ Activation Strategy. Organic Letters, 24, 6256-
6260. https://doi.org/10.1021/acs.orglett.2c02342

252, BREWE, B2, & 4-RESEMATAYIN G B UM R E T[], A, 2025, 47(3): 106-111.

TR, VARG, TR ke & a Sy C2-H 8w fe b R N 1 BoR i R[], R ER: 0, 2023, 53(8):
1369-1376.

He, Q., Xie, F., Xia, C., Liang, W., Guo, Z., Zhu, Z., et al. (2020) Copper-Catalyzed Selective 1,2-Difunctionalization
of n-Heteroaromatics through Cascade C-N/C=C/C=0 Bond Formation. Organic Letters, 22, 7976-7980.
https://doi.org/10.1021/acs.orglett.0c02910

Xie, Y., Meng, X., Liu, C., Zhang, X., Zhang, Z. and Liang, T. (2025) Hypervalent lodine-Mediated One-Pot Synthesis
of C3,6-dithioquinolin-2-ones. Organic Chemistry Frontiers, 12, 4439-4444. https://doi.org/10.1039/d5q000337g

Pappoppula, M., Cardoso, F.S.P., Garrett, B.O. and Aponick, A. (2015) Enantioselective Copper-Catalyzed Quinoline
Alkynylation. Angewandte Chemie International Edition, 54, 15202-15206. https://doi.org/10.1002/anie.201507848

He, Y., Zhang, W. and Hu, J. (2024) Concise Synthesis of 2,4-Bis(fluoroalkyl)quinoline Derivatives from Arylamines.
Tetrahedron, 162, Article ID: 134046. https://doi.org/10.1016/j.tet.2024.134046

Gao, Y., Yang, S., Huo, Y., Chen, Q., Li, X. and Hu, X. (2021) NiH-Catalyzed Hydroamination/Cyclization Cascade:

farey
=¥
farey
=¥

DOI: 10.12677/jocr.2026.142027 310 H WA


https://doi.org/10.12677/jocr.2026.142027
https://doi.org/10.3390/molecules25184321
https://doi.org/10.1016/j.molcata.2006.10.049
https://doi.org/10.1021/acs.orglett.5c02268
https://doi.org/10.1039/d5cc01183c
https://doi.org/10.1002/ejoc.201600449
https://doi.org/10.1021/acs.orglett.2c01001
https://doi.org/10.1039/d0ob01194k
https://doi.org/10.1021/acs.orglett.2c02342
https://doi.org/10.1021/acs.orglett.0c02910
https://doi.org/10.1039/d5qo00337g
https://doi.org/10.1002/anie.201507848
https://doi.org/10.1016/j.tet.2024.134046

[20]
[21]
[22]
[23]
[24]
[25]
[26]

[27]

Rapid Access to Quinolines. ACS Catalysis, 11, 7772-7779. https://doi.org/10.1021/acscatal.1c02055

H#J. WETRKERAT A ) 25 S S PEIRA[D]: (e ). fR5E: bRl R, 2024.

WITLL, JIFI, B, & SUBRAMIR RIS KR HFHE, 2013, 34(7): 6-9.

ROV, TRIE, XIS, & MRS RRPUERIETE]. BEAMNEZ$TER I, 2017, 38(5): 257-266.
A, FKRBL AR AT A & BT T )], RIEER 4, 2025, 46(8): 88-95.

EXRH. B S R AR RV A B S URR R VEVEAN [D]: (W2 AR 5], 22 22K, 2025.

T2 LT REMER R R B GRL SOA IERE T A [D]: [R50, S E: o EB AR K, 2016.

Das, D., Sen, V., Chakraborty, G., Pillai, V., Tambade, R., Jonnalagadda, P.N., ef al. (2024) Quinaldine Red as a Fluo-
rescent Probe for Determining the Melting Temperature (7m) of Proteins: A Simple, Rapid and High-Throughput Assay.
Analytical Methods, 16, 950-956. https://doi.org/10.1039/d3ay01941a

Calnan, C.D. (1977) Textile Dye Disperse Yellow 64. Contact Dermatitis, 3, 209-210.
https://doi.org/10.1111/1.1600-0536.1977.tb03650.x

DOI: 10.12677/jocr.2026.142027 311 HHL A5


https://doi.org/10.12677/jocr.2026.142027
https://doi.org/10.1021/acscatal.1c02055
https://doi.org/10.1039/d3ay01941a
https://doi.org/10.1111/j.1600-0536.1977.tb03650.x

	喹啉类化合物多官能团化进展及应用研究
	摘  要
	关键词
	Advances in the Multifunctionalization of Quinoline Derivatives and Applications
	Abstract
	Keywords
	1. 引言
	2. 喹啉类多官能团化及应用进展
	2.1. 喹啉的环化反应
	2.2. 喹啉多官能团化进展
	2.3. 喹啉类化合物应用进展

	3. 结论与展望
	参考文献

