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Abstract

Because sulfonyl fluorine groups play an important role in organic synthesis, material chemistry
and material science, the selective introduction of sulfonyl fluorine groups into organic molecules
has become a rapidly developing field. Sulfonyl fluorine can carry out hexavalent sulfur-fluorine
exchange reactions and bioelectronic isobars of amino acids can be synthesized by the sulfonyl
group. Therefore, a variety of methods for the synthesis of sulfonyl fluorine have been developed.
In this paper, the known methods for the synthesis of sulfonyl fluorine are introduced, including
nucleophilic substitution, halogen atom exchange, oxidation, free radical coupling and radical ad-
dition.
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Figure 1. Selected examples of aliphatic sulfonyl fluoride inhibitors
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Figure 2. Derivatization reactions of the arenesulfony! fluorides
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Figure 3. Conjugate addition of carbon, oxygen, and nitrogen nucleophiles to ESF
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Figure 4. Sulfony! fluoride was prepared with NFSI as electrophilic reagent
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Figure 5. Sulfonyl fluoride was obtained by one-pot method
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Figure 6. To construct an aliphatic sulfonyl fluoride containing indene and mechanism
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Figure 7. Synthesis of sulfonyl fluorides via F/Cl exchange
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Figure 10. Sulfonimide and aminosulfonyl fluorides were prepared from chlorides
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Figure 12. Synthesis of sulfonyl fluorides via electrochemical oxidative of thiols
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Figure 14. Synthesis of cycloenyl sulfonyl fluoride catalyzed by palladium
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Figure 15. Synthesis of sulfonyl fluoride by copper-free Sandmeyer type fluorosulfonylation
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Figure 16. Photocatalytic mediated Energy transfer fluorosulfonylation of decarboxylation
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Figure 17. Synthesis of R-arylvinyl sulfonyl fluoride by Heck-Matsuda method
17. Heck-Matsuda S5 & B R-75 & 2 GEEL &L

RIRAE F AR AR W AEAE, [ AFAET R, 29AAbR b . BRIR AR e M. R AR AT
FH AR s A L A DL A R H AR A R H 2R R [27] ., 2019 4F, Liao BREAL[9413KIE T —Fhidid ol WOk
I3 R PR SR B S £ 0 B A & N D IR i e 2 S A 0 (61 18 Fro) o R — oy o8 M 77k
F i B ZREE R EE AL S W o IBIER T 5 SOLF WPt —B Ak, W LASR1E — R 5255 L&
B, AT BEER AR AR R AL .

i hv

VRt fOMH R R SO,F
S [ .
CoR? R3 - = ' R2 Radical addition R3 !
\ Decarboxylation unknow ' SUFEX
e ' '
# abundant feedstock ¢ metal-free v
sultams, sulfonates, sulfonamides
+ mild reaction contion ¢ diversity-oriented synthesis diversification

Figure 18. Synthesis of aliphatic sulfonyl fluoride by decarboxylation of carboxylic acid
18. FRERRRIR & AR AS A R RE L 58

DOI: 10.12677/jocr.2023.114026 277 HHL A5


https://doi.org/10.12677/jocr.2023.114026

TREEE, FEHE

2020 4F, Qin PR HRIE T —Fh Al WG T RILCEEMULY) S5 ESF IR MR M., 1§ Hantzsch i
VERNEIR[95] 0 |2 HESE TN P A7 25 AL Ak AR S 1) P B e R Tt e Ak 4, BB 37 RAR =
ZIVIIRTEEN o FITAS R 07 I I SR Ak 470 ()3 — 20T A 08 I U R A 4 (SUFEX) S N SE B, LIRS R 46
AU e 25 i v e AA . FESG RS T, Mng(CO) MIBUR K AL, TR [MN(CO)s] H H12E . [l )5,
[MN(CO)s] F HH % 5 5L (1) S B A BSEAZ bt [ FH2E A R Mn(CO)sle BEJE, A B HIE N %3 207 Btk
Mt a(2)H LUE R [k B, B A Hantzsch g i 3R 20 5 5= DUR ROA [R] AR be Bt 2 3l A 10(3) . B JE 1E
Mn(CO)sl f77E T, It Hh2E C il bR 2IntiE 2k D, FEEEFE [MNn(CO)s] E B2 FALLE 3 T
—AMELLIEFR (I 19 FTR).

H

| ~ Mn(CO)1q (15 mol%) EtO,C CO,Et
e =z » R
R + SOQF \/\
HE (1.5 eq), DMSO (0.1 M) SO2F |

5W blueLED, rt, 24 h, Ar Me™ Ny Me

HE = Hanlzsch ester

radical mediated alkyl sulfonylation
(CO)sMp-Mn(CO)s

4| hv
EtO,C CO,Et «Mn(CO)s .
1
D R.
A
Et0,C CO,Et A s05F
II :
\|_Mn(COk
- R L4
R < N
\)\SOZF \H 5 SOF

3
EtOZCfICOZEt
||

Hanlzsch ester

Figure 19. Sulfonyl fluoride is synthesized by reductive addition of alkyl iodine
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Figure 20. Photoredox fluorsulfonation catalyzed by fluorosulfonyl radical precursors
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Figure 21. Photoredox fluorsulfonation catalyzed by fluorosulfony! radical precursors
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