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Abstract Sulfonyl compounds are important organic sulfur compounds, which are widely used in the fields of medicine,
pesticides, functional materials and so on. Therefore, efficient strategies for the synthesis of sulfonyl compounds have become
the focus of extensive research. Organic electrochemical synthesis is a green, mild and efficient synthesis strategy, which
shows great potential in the synthesis of sulfonyl compounds. The reactions of electrochemical synthesis of C-sulfonyl
compounds in recent years are introduced. The reactions of electrochemical synthesis of C(sp)-sulfonyl compounds,
C(sp?)-sulfonyl compounds and C(sp?)-sulfonyl compounds are classified, summarized and discussed, and the corresponding
reaction mechanism is described, so as to provide reference for the application of such reactions in organic synthesis in the
future.
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Figure 1 Representative sulfonyl-containing drugs and natural products
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Scheme 1 Electrochemically mediated reaction of terminal alkynes with sulfonylhydrazine
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Scheme 2 Mechanism of electrochemically mediated reaction of terminal alkynes with sulfonylhydrazine
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Scheme 5 Electrochemically mediated reaction of phenylacetylene carboxylic acid with sodium arylsulfite
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Scheme 6 Electrochemically mediated coupling reaction of olefins with sulfonylhydrazine
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Scheme 18 Electrochemically mediated reaction of 2H indazole with sulfonylhydrazide
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Scheme 19  Electrochemically mediated reaction of alkynes with sulfurous acid
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Scheme 20 Substrate replacement experiments and gram-scale synthesis

26 http://sioc-journal.cn/ © 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences Chin. J. Org. Chem. 2023, 43,17~35



Chinese Journal of Organic Chemistry

REVIEW

BABGF R EE L, & AR ER AN AR 7T LA 1% %
LR AL TR, WP LR SR B, 1% Rt FE 2
AR ] R A I A e R 0 58 SO IR I R (Scheme
21).

A 4F, 1Z IR P SARTE T — A AL S
TARTTIE T K 53 HIREIEAL SR, 12 A A 52 A KR,
BN, VUT B DY SR e o R BT, FE IR oAk
PEEEACTIAMEALTRR 26 2F R, B30 mA HO1E R REEAT
i, SEI TR R TR F AL S C-H REEAL SN, PA
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Scheme 21 Electrochemically mediated reaction of aniline with sodium sulfite
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Scheme 22  Electrochemically mediated sulfonation of electron deficient heteroaromatics/aromatics
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Scheme 23 Mechanism of electrochemically mediated sulfonation of electron deficient heteroaromatics/aromatics
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Scheme 24 Electrochemically mediated reaction of sodium phenylsulfite with aminophenol
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Scheme 27 Electrochemically mediated reaction of cinnamic
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Scheme 28 Mechanism of electrochemically mediated reaction
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Scheme 29 Electrochemically mediated reaction of sodium
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2021 4, VLHRBA R M RE T —Fh 2w 79 5
SV TR P H AL 22 S AL TR I AL S5 B (Scheme 30). 1% M.
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Scheme 31 Electrochemically mediated reaction of sodium sulfite with enamide
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Scheme 32 Mechanism of electrochemically mediated reaction of sodium sulfite with enamide

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences Chin. J. Org. Chem. 2023, 43,17~35

30 http://sioc-journal.cn/



Chinese Journal of Organic Chemistry

REVIEW

U RIS TS 615 84, o IR 84 008 T35 H b
P 82, 58, I 84 BITLLS KR LR R B
L 85, PEWIHE, BTN TR AL
ERcl

EUFSEBEEAE C(sp’)-RBENLE

o

gw

C(sp’)—H B EHEEBILME C—C fl C—X
(X=N, S, erc.) 1A L2 Ak 2 2 BB K 1 1
HI T C(sp®)—H 4 EL A5 e R 10 6 B8 e A LA e A (O i,
AR Tk, P C(sp®)—H BB RHIL R E L
Sl 108
3.1 EEBLRHE I RELLIR AR C(spd)- BRI AW

2018 4F, T ESCURBMAICIRIE T — Rl AL B
I R TR A 5 B R R 4. %77 1R LA B B VR B 4,
BVERIHE, DU T 3 DU SRR B VR s, 7 40 B i AR
YR IR, KR 86 AR 87 1E1H 5 M &M R R
RIGF— RY -t BB 54 88 (Scheme 33).

R3

o)
g NHNH C(+) | Ni()
T + + R—OH —————
R "Bu,NBF,, 15 mA
R? 86 87 CHsCN
4 undivided cell
R
gsl) o)
R1:_\ 5\/)?}©\
~ 88 R?

o o o o O
1

i $

O Ph e}

88% 50%

~

0 0 o o~
1

b 5

o 0

F
83% 80%

B33 AL I SR A e S8 A S
Scheme 33  Electrochemically mediated sulfonation/alkane
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Scheme 34 Mechanism of electrochemically mediated sulfona-
tion/alkane oxidation of olefins

Ji C(sp?)- TR AL AW J73. 2RI U A 8
NBARR, AN, G, DT LSRR e
R, DAESE AR 3.5 h, 15317 — RPZKHMERE
WAL= 90. %R SRE TS iz, ATLAAREZ M
HReH]. SR, 48R BB = BRI, 7R 1% R R
AT AR BEIRAFAH B (AT AL 27 90¢ 1 90d (Scheme
35).

JOL Q- NHNH, C(+) | PHO)
H Pho ¥ Rz:_ D \\O Janoge = 0.19 mA/cm?
1 = rt,3.5h
R

89 undivided cell

90
CH3
o LT
S
O

P
X
N/ Ph N/ Ph

90a, 76% 90b, 66%

o LI o LV
5 s

0 0
0 0
N/)\ Ph N/)\ Ph

90d, trace

F
o LT
S
h 6]

O

90c, trace

B 35 HALES IR SR I 5 B 1) e
Scheme 35 Electrochemically mediated reaction of phenyla-
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Scheme 38 Mechanism of electrochemically mediated reaction
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Cl
+ -
Ar/\ + RSOzCl % Ar
CH3CN/HCOOH 0=8=0
MnCl, (20 mol%) R
104 5mA, rt., N, 105
undivided cell
R H, 68% 59% R— |
R = Me, 73%
R=Cl, 91% R=H 71%
R = CF3, 57% R = OMe, 45%
R = OAc, 62% R =CN, 55%
Cl
Ts
o} Ts
©i>—o Cl
(e}
60% 50%

from menthol from 2-indanol

BRI 42 AL SR A ke 5 e S ) S
Scheme 42 Electrochemically mediated reaction of terminal
olefins with sulfonyl chloride
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Scheme 43 Electrochemistry mediated reaction of a-CF3 ole-
fins with sodium sulfite
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