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Recent Progress in Aryl Radical-Mediated Cyclization of Unsaturated
Bonds Based on Aryldiazonium Salts
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Abstract Aryldiazonium salts are widely used in organic synthesis due to their high reactivity and readily availability. As a
common arylation reagent, aryl diazonium salts have been widely used in material chemistry, dye chemistry and medicinal
chemistry by retaining and leaving N2 skeleton. In recent years, with the rapid development of radical chemistry, the cycliza-
tion reaction involving aryl radicals, which produced by aryldiazonium salts, has also been developed rapidly, and this strategy
also stimulates the enthusiasm of organic chemists to construct various ring compounds. In this review, the addition of unsatu-
rated carbon-carbon bonds and carbon-nitrogen bonds to construct various cyclic compounds from aryl radicals is summarized
and classified according to the size of the cyclic compounds. Finally, the current research progress is summarized.
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Scheme 2 Gold-catalyzed cyclization of olefin with aryl diazo-
nium salts
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Scheme 4 Cyclization of N-arylacrylamides under different
catalytic systems
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Scheme 12 Facile synthesis of 3-sulfonated 2H-pyrrol-2-ones
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Scheme 13 Cyclization of 1,5-dienes with aryl diazonium salts
involing SO
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Scheme 14 Tandem sulfonylation/cyclization of 1,5-diene,
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Scheme 15 Synthesis of isochromanones
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T, BRI H B FIAHDGEGH BY PRSI, 57
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Wbk 75 (8% E R R BRI L ) N (Scheme 20). 1%
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B Re A 52 Ry, SRR S AR BE R ET AR AR 4
MR, B b B HCRCEE an 2k Oy FE AN e B TR B BT Y 1%
RNAR .
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Scheme 19 Radical cascade spirocyclizations of N-arylpro-
piolamides and N-benzylacrylamides

)77 (Scheme 21). 1 8 SLIGAIE BH % [ B2 8 i 75
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FGRMAT I — N H MBS AR, 85 7. B
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65%, dr = 2.25:1 54%

B 20 TCRBEAEL Le-EHRK B dEE gL S8

Scheme 20 Metal-free radical cascade cyclization of 1,6-enynes
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Scheme 21 Cyclization of 1,7-enynes with aryldiazonium salt
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Scheme 22 Radical deaminative cyclization of 4-methoxy-
anilines with 1,7-enynes
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2017 A, JE B VTR 22 0 A YR F G B 80 .
DABSO. 7% % 8 & Vs £ R Tk 17 —FE 4
JE2 21N B AL 1,4 0 a A B L O, AR
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2012 4F, Konig PRAEHMUITRE 1 8 OB R
Wik )5 B H AL 84 A HCRIFEEY 85 1) LAE(Scheme
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Scheme 23 Radical-induced metal-free [2+2] cycloaddition
and 1,4-addition
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Scheme 24 Synthesis of sulfonylated indolo[2,1-a]isoquino-
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HRAGHI| 3-55 TN 89 (Scheme 26b), H5 [ Ni3 Jig 2 7o 2

(a) Fensterbank, 2016

N,BF,

+ -

1
Ru(bpy)a(PFg), (2.5 mol%) R

TR, SONRCR LA 2 52m, —Fha] BE N LB
B, SR EOR A E Ru(*, 505 EA L
8] R AR A IR SR AR B P A 05 5 B 3, D R e R
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Scheme 26 Gold/photoredox dual catalysis for intramolecular nucleophilic cyclization of alkyne
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Scheme 27 Diarylation of alkynes to form 2,3-dihydropyrroles and indoles
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27b).

2017 4F, AR R T —FOGEESE, v
PRI BRI R 98 5055 E AU, F)
M 1L4- R W E IR IR ARG R T — &5 2,3- 205 B:HL
EIIE AL 540 99 (Scheme 28a), F7RiEH, BRI 2
KimRIEAE R 1Z AR R, BijE 2022 4, FKL2
SGUNTERAI I SR8 2610, R AN S A 07 5 05 2
FEREL . VMBI T =M L. 54

a) Jin, 2017
N,BF,  1,4-CHD, MeCN
R1 ! - @ @ .
Eosin Y, Ko;HPO,
//\R2
R [ H—pn
N
H
99
(b) Pan, 2022
Ph
= Li,CO4
Ar—N,BF NayS,05 —
*OATTRERe TS o ey, 50 °C
N3 100
'Ar
0=
S=o
P
N
H
101

B 28 AR AR T BRI &
Scheme 28 Synthesis of substituted indole under different sys-
tems

3970 http://sioc-journal.cn/

© 2022 Chinese Chemical Society & SIOC, CAS

TAEAN A A2 12 S AT NS A R R B 100 1F o T it
kA, fE— MR R E T A C—S B —
C—N#, /37T — &5 3-WEH W74 101 (Scheme
28b). A = F R T R H R B s S, TR E AE 3E
X PRI AT B BB AV AL R, RBLT SRS R S
FPE.

2019 4F, FPESIFR THIADMALK - IEERIA
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Scheme 31 Synthesis of 3-sulfonated coumarins
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B 34 SHEACHRRI T BRI AL SR
Scheme 34 Gold-catalyzed arylative carbocyclization of al-
kynes
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2022 4F, Lee HARAHIOVR R T —FLMEAF], —8
TR L 3-05 B SR AT AE Y 118 1) /7% (Scheme
35). JR TG i AT ARl A TR DL R A A, 7E IV
() 26N SR AR 7 (1) 7= 2649 B 5 P S B AT A2 4, =%
R OAERS PR €S AL N AN KV 1PV G RS
HEGR I REIR & AR N H AR @ IR 19 21 B Aw =
Y

0
CHsCN, N
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A )
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9 Qo O Qo OMe
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S Ph OMe S Ph
87% 89%
Q? Q0 e
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Scheme 35 Synthesis of 3-arylsulfonylated thioflavones
2.3 RIRIMLADELTIMULED

2021 4, REPECVERE T A OG-SR N-R
He-N-(2- LT H2) B 119 DABCO=(SO,), 1575 4 B & #h
) = 2H 50 P4 [ Vi (Scheme  36), 7E i AT 45 144 T S2 80
TRERAL R ECPATAEY) 120 G . OB EA R AT
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R1:_<j\/ DABCO+(S0,),  Ru(bpy)sClp*6H,0
Pz + S

AN
L g aen, blua L£De
R® S0
119

120
B 36 AL — IR RTEM A R

Scheme 36 Synthesis of sulfonylated dibenzazepine derivatives
[4-+2]Hk5 2 A LI BL(Scheme 37), ok AMT <
JE AT, FEA HUCHON R AL T IE L SRk B R0
BENT —RIFERMLEY 121, F=RIET, HRLIFK
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/ e r.t. Y

2 ' —

7R visible light R?
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B 37 JtfiEfl 9,10- “IARIESAL S B 1k
Scheme 37 Photocatalytic synthesis of 9,10-disubstituted phe-
nanthrenes
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2019 4, XFHEEONFF AT — b ] o g 2K mT L
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39), SOMAEFEMEALT Ru(bpy)sCl BEATHEAL, 7 5 W
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Scheme 39 Visible light catalyzed cyclization of N-propargylindoles
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Scheme 41 Visible-light-promoted dualgold/photoredox cataly-
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Scheme 42 Visible-light-promoted sulfonylation of N-arylpropiolamide
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