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quinoline Derivatives

Zhai Bochao', Lei Shuxin’®, Yang Rui'”
('College of Materials, Chemistry & Chemical Engineering, >College of Ecology and Environment,
Chengdu University of Technology, Chengdu, 610059)

Wang Mingfan',

Abstract Furo [ 2, 3-b ] quinolines, the most abundant natural furoquinolines, have attracted considerable
attention due to their diverse chemical structures and bioactivities. In recent years, not only many new natural furo
[2,3-b] quinolines have been isolated, but the preparation of its derivatives inspired by bioactivities has thrived. In
order to make full use of this valuable natural resource and provide some guidance and reference for the structural

modification of active natural products, herein, the synthesis and bioactivities of furo[ 2,3-b ] quinoline derivatives in
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the recent 20 years are summarized, and their future development are prospected.
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Scheme 1 Representative natural furo[ 2,3-b] quinolines
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F1 10b Kb P i) 3 240 A A 77 24X 0. 3% ~ 4% , T &L
S AT BT N-R O T Ak G W 0% 2 R O ok
& B R EEW

EtO

7a R1

EtO
R,.%
N CHZCI i
= 8a R;=3-OMe, R,=H
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R BEREE . AE I PLE S AT R B X Sk A P i
SR T4 N IS 4 (ROS) B AR G AT NAD (P) H =
it 8 Ak 38 BB 1 (NQOT) B J1 A , 7 290 it J35 301 52 i
T2 S JA e BT M A T

(11)

Cl

N T Rk L AT B S AT T M SE A Rk
F AW, bk & 18a A1 20( =X (12) ) ¥R R
JIE B I A 4 J3E . 1% 490 7 1T 52 T BH 1 25 0 oK i
M, HIC,, 439k 6.5 A1 16. 4 wmol/L, R, 1k
AW 17a . 18a 19 .20 XF w1 k7 41 i 375 A 1A Al A0
(B - ] W T T A 1) 0 0 1 2 B R ) 9D o
P, H1C, 8 7.2~29.4 pmol/L,

NOR,

J\@NH cl

Cl RONH,, E1OH
Cﬁﬁ L

HCI EtOH-H,O
17a R1 =COOH 18a Rz—
Cl
cl ){@\ _ H C@O (12)

= | N\ 3- Hydroxyacetophenone o C| Ha, Lindlar catalyst 0
SN0 HCI, EtOH-H,0 z \ EtOH-CH,Cl, 7N

I SNo~0

19

Ta,

4-Hydroxybenzaldehyde
K>CO3, THF

N

FAN ZIR ALY T 2006 AEHRGE T — &R 5
AR [2,3-0 ] WE RIS Y 2-10K R -4

H2, Lindlar catalyst

EtOH-CH,Cl, SNTTO

AL AR A (R (13)) IR TR IS
P YR 5t B AR X Dy 2-BUfCE R B




- 1338 -

f2EsE R 2023 4F 45 86 & 45 11 1

http ://www. hxtb. org

ARALEE 2 0 S PR I, infb B 9 21a XF B
7] W TEE 2 T R T 1) 300 6 Ak S 22a T 22b X
AT TR JIC 1 410 ) 349 5 RS R e kR [ 2,346 ]
MRS I EAT 2L, o fbE& Y 21a 1 23 53 5%

——>
3 or 4-substituted phenol
K,COg, acetone

Z

jousyd pajnysgns- 17

QU0}9E €0DTY

OH

/ ®]

\

=z
O
NS

23
2005 4F, Lal %" HE5E T LA S 48 85 & o R0k
A MR E RIS PR TEE, KT R
2 M W I 2 28 B R AT IR 38 R S I P ) f 3
PETE RO S R A B A B TR 20mg/ kg W XK
BRI B B KA 57 9% B4 40 i 1 T, LXK RO PA (B
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3 REwmEEE B B iE

T HEL BB RE 1B 50 T B B 470 Bl 2% K 98 SR AE 25
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AICI3 CICHZCHZCI Ar atm

2003 4F, Marco %V S 16 2-28 -3 3 -
4,5- 55 KLk mg 5 25 Ol 0 Friedlinder 45 5 &
BT — FR A s AR (KX (15)) . thEW
27a 27b 27c YR I BE0R 1Y £ M AH B 1 4
Wk, HIC,, 43 91 0. 44 .0. 38 1 0. 46 wmol/L;
AL A Y 27a XF T ot AH G5k R il 3% 20 1 400 1 T

R
s¥
\ N NH2

R

a

AICl3, CICH,CH,CI, Ar atm

(3 -] 2 TR T Ik R AT 108 R R L AT A v ) D o
WM, IC,, 40 A 5.0 AT 4.6 pwmol/L, %5 4b,
AW 24a X B 7 A T TR T RN I TR N 50 A
A 35 2, e 1C,, 4390 9.5 7. mmol/Lo

NH,OR'
_—
N/ K,COs, EtOH
57 , 0 >

21a R=H 22aR Me, R'=H
22b R=R'=Me (13)
OR
OO\fN
NH,OR' ©\)ﬁ\©
/ K>,CO3, EtOH N/ =
0/
24a R'=H
Yro& s A R 5 R Z — . 2002 4F | Marco
PO RGE T — F 90 b v bR AR 4 1 IR A e
PR o A ADoK 2-22 BE-3-TU AL -4, 5- 05 ke wk

55 B LR 38 BE R E 1 Friedlander 47 & 15 2t 72
MM (X (14)) . Hrb k&9 25 F1 26 7] fE
Sy JOE B i 1 L ) e 4 e A ) ) S 2 T L e
it () 1C, 53 310 4. 38x107" A1 3. 18x107 mol/L, %F
T AR B R Y 1C, 43R 3.66x 1077 il 7. 72%
107 mol/L H¥ 1 KH‘@”’J%M%M%’EE

NH2
\ NH, "
AICI;, CICH2CHZCI Ar atm | \ O (14)

P, H1C,, 0. 37wmol/L,

2020 47, B R E R (E)-2-(2-((Z) -1,
3,3- = H LM ME-2- 2,3 ) W 23 ) kIR [ 2,35 ]
MEmk-3,4 (2H,9H) - . &K K,CO, Bili2 — &
BE7E DMF R F —f il 25 7 &% 28 (50
(16)) .

EYTEVEDE TR LS W) 28 X LA

(15)
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O K,CO3, Et,S0,

—

O L = N DMF
N0 !

H

B 16 £ IC.o, 4 0. 24 wmol/ L, 410 il 371 1% 2 R 12
PLITHY 27 A%, D3 A0 %5 T Bt AH 66 R B 19 1C,, A
120. 35pmol/L, R L & ¥ 28 BE % i £ 1 91 il
. T IR 5 A

2021 4F, B R AR LIk [2,3-0] MEBHK-3, 4
(2H ,9H ) - SRy B A%, 16 0K W 36 2 62 51 A8
Wit & — R Ak It sk A A4 (X (17)) ,IF

OHCO B OHC
) Br
OH acetone, K,CO4 Hn

0 o

| o
OGS 0
— O

(AR AT AR IR [ 2,35 ] ME k-3, 4 (2H,
OH ) - I > JsU sk, i o i i | S AR A BB A B T
— ZR Al ek I kAT A 1 (X (18) ), IR R
HAYWEESERT T, 45 RFW R0 ATk
WXk Tt JEL ik P e R T 7 AL LA R 4 4D
il 4 5 T BE 24 0 A B A S g BT, e Ak

CH4CN, K,CO;4

T H—
N~"O
H O 29b n=4
3
29 ox\n

O
NI —_N (16)

(e} /
28
PO AR AL, BEE R, R LG PR 4
5 AEL i 7 it 0T TR JIEL Ak T T 2 LA A 1) 41 o 3%
PE, A AL S W) 29a X W i JIE 5 R 6 9 1C, 23
40.57 F2.71 wmol/L,29b B IC,, 23 4 1.13
1 1.82 wmol/L, 5340, B A L& Y7 30umol /L
T X 9 A0 Bt 3R — o B A R, L
Xof TE 5 TE A0 B PR AR

OIH OHC\©\O D

(17)

29a n=2

AW 30a %t P i JIE G5 T A B0 L B s 0 00 S
P HIC, {H 538 0.4 F10.63 pwmol/L, 7 4h,
165G 30b F1 30¢ XF 224 i e 20 ik 3 B A )
T 35 M B ) 4 SMMC-7721 \HCT-116 \MCF-
7.K562 HAEH 1C,, A 5~10 pmol/L, H X 1E 41
i3 o (A

©\)%N38H4 10% NaOH ©\)K/E\> POCl; w
EtOH o]

R
Substitution group, K,CO3, KI w
DMSO N~ O

H

30

4 mEEMN

2019 ﬂz,Kouam %[25: W &P K 558
FA X e B BR B RN K B A R AL A s

30a R=;’\N/\/\/ID

N
(18)
H

30b R=§—HN/\/\H/\/\NH2

30c R=PHN/\/\H/\/\/NH2

il 35 P AH PR B S R R AL T B R 15 2 Y
& ¥ 31((19) ) M HU BTG M R KR4 m X L
TR AR R B IR AR W B (MIC) ¥
15.3pg/mL,

OMe NH2 @\ OMe
TR O NH AT
= 0 K > P (19)
Aw/ ~0 N SIiO, 0 N0
O OMe OH OMe

2022 4E, Toosi %5 DL 1% e -5-RY FE-1H-Z
TEBKmE A JFRL 5 2-H F-4- 2 i Wi S N A —

ZH 3H-WIEG [ 2,3-b ] BKME [ 4 5-f] ws kA5 2B )
(F(20) ), FF X HE 22 [ BH P B A 2 G BH A T
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TG . 5 Z I, G W) 32a~32e X
B2 I PP T 2 2R I A Y o S M MIC FE
15~35 wg/mL, H b G4 32d R o 40 4l

O,N N O:N N
\ R-X, KOH S
PRAARALLE
N DMF N

W PE, MIC 2 15peg/mL; [, 2% 5 5146 45 1) 0 4
= PR T R B — R A A G, MICAE 65 ~
125 pg/mL,

N \ CN N= 32a R=Me
R KOH, MeOH ~ ~R 32b R=Et
— < 32¢ R=Pr (20)
CH,CI CH,CN 0N ou Repl
p CH;0, HCl /[\g KCN /ﬁ 32 32e R=jBu
o} o} o}
2022 4 Jian 557 LLF HOR TR ERL E L 5 e

P A HCY 7K 35 W v e g 45 B 7 R R 77 $h i 4 33
(K (21) ) IFXS H AT A= i PR, 7R S0ng/
mL ¥ E TS 33 XA Z % (R, solani) i
Wil %k 69.81%, b & BOKR 7 W & (M %R

H45.04%)

OMe OMe

MeO N EtoH, Hel Me© N
b —_— +_
MeO N” O MeO Ner©
33
(21)
OMe

B T2 80 8 738 08 Kvl. 3 J2 3R 97 80
12T AL 0 B B S P (2 K @ﬁﬁﬁc
i AR B 9 ) (9 — A W51 ) B R AR . 2009 4
Bodendiek 25185 T 4R 4- P 48 ZE g v ok 2 R 3
g & T — R 4-0 0wk g s kAL A 9 (X
(22)), b k&%) 34a 5 34b J2& Kvl. 3 AL
Y BELE R, e 1C,, 43514 0. 15 1 0.2 pmol/L; [H]
At & BAL G 90 35 M AR ALY 36 BH R R T
fE(1C,, =0. 017pmol/L) ,

o/\/\/o

R,\, | XN HCl or BBrs m 4-Phenoxybutyl bromide, CsF-Celite N \
0" X N” O O or4-Phenoxybutyl bromide, K2C03/KI

OMe
m 4-phenoxybutyl bromldem
(o Ne] K2CO3

2012 4F, Wang 251" uﬁxﬁz::ﬂtij)ﬁﬂ,ﬁ
oA RA T 2,3- A W [ 2,3-b ] M kA
A 37 ((23)), I IFM L AR 1. FE
400pmol/L VT , & ¥ 37a .37b 1 37¢ HJ g
IS fE£ 3 DNA 252 Cu™ /GSH ¥ A 31 &1k,

\© Lawesson’s reagentm

34a R 6-OMe
34b R=7-OMe (22)

O/\/\/O

H: DNA %Lﬂﬁfz%ﬁﬁﬁ Hﬁt:@ﬂfi i ¥ (TBARS)
& N as R IR Y 100% FEIR T 5% ~ 15% 5 75
Gb A2 Bh F1 2853 M 2 BT 6-0OH il 8-OH RE i it £
B 1 FR A B H DA T 394 i 1K g 1 R 1 4R Ak
He

NH,
L H2C=(>=0 W BrCHgCHzBr KaCOy NH)X[( R=6-OMe
| /- benzene O Q Sig-gmz
(23)
SnCly-5H20 (jﬁ\/[\/» BBrs w 37a R'=6-OH
xerne [ O DCM [ Z O 37bR'=7-OH
37c R'=8"-OH

2016 4F , Park %1% LLﬂFi’Jﬁ‘H‘%@ﬂS*

AT —ZR 5] 2-BU e [ 2,3-b ] kAT A= 9
((24)), 2021 4, Ahn %55 dF— 45 58 HE

Yrid v R BAL G W 38a W] LUA S50 i Hh AR B IR

LR MR AR I 7 (MERS-CoV ) B 14 -1 o7 124 1
RO, DA 1A BEL BT 25 7 40 i b AL 15 . e Ah iz 4k
G e A — 2 B E LBl SARS-CoV Al
SARS-CoV-2 MY AR 5
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2022 4, Belen Valdez 2517 D) 4K 1wk i nds ok
RO T M &8 R M OB, 7E DMF 1 5 PBr,
S AR F] 47 AL R A, Pl 3 Buchwald-Hartwig

NA T — RGBTt A (X (25)) , HiE M
TET R HE R U, SR EW A

OCHj, Br
R4

WLING @ g @(I o m
N~ >l 78 C~ 10 C 110C
——R A A S
- R 38aR= \ |
CNB-Pd(OAc),, LiCl, Cs,CO3, 110°C N/

(24)

Yy 39a 1 39b X 4 ¥l B AL A B BH M 25 1 i v
FIRE WE 53 w) ST 9 0 40 4R 0, H1c,, ¥ T
4pumol/L, H AR, M, /L&) 39a Xt
A BB 10 JC R AR TR R B A AR 1k B2 ]
Ry WS R o

O
NH

Rs R3

2022 4E, Du 48" 1 26 LEE i R JEORHS
ER , ARG TE C-2 B ATFF A R T — R 51 2-95
FEHEETE AT A 40 (20 (26) ), TR T EMXF

NH,

MeOH

ey

o 0 POCI; Ny _MeONa
© + HOJJ\/U\OH /
N
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o —_— < -
Rs N7 O Ry NZ O  DPEphos, K3PO,, Aratm R; NZ O (25)

Rj
39
39a R1=R2=OM6, R3=H, R4=F
39b R1=R,=OMe, R3=H, R4=Br
e g A0 IR 3 B 1Y 5 ﬂﬁ TE W E N 160pwg/mL
W, A5 40a SREQE FE O W4 | ol 46 728 1l R

M 62.15%
n BuLi, THF H
o DMF

(26)

-
o 0 CF4
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6 SRES5REE
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oy A 24 A o 55 AT 58 A PR AL T AR S Bt
1 RIS R, 2R T R R 7R W 00T 25 1 B
WG T — RV EBA R, PLIRKKR2,
3-b ] MEMR R G T R Z AL A S5 A i 5 AR W)
HVEDE T 5 52 bR (S B8 T X R A Y
WF5E 0 A — L ) iR 15 fif e, H— 2 BOAR AT 2R
VRGO E BN FE B RZ A&

SRS 9 a0 A SRR ik M 0 R R A% 1 A
AL B 5% LA BT e R 0 55 Ilﬂ: IR —
e PR TR v R G R R [ 2, 3-b ] s Bk
WA 7t E A, A k[ 2,
3-b ] ME AT AR W R AT R BR A TP L P
RPUHET I, EPURAY R i g iR 17
PR Ty I SR WA I v R (B IR AR R 78 4, AT
RABERMPERWE T, FilES 6yt
MEEE MRS T AW R 2
J7 RN, 6 I & 0 iR P Ik R s R AT A=
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