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Research Progress on the Synthesis of Sulfonyl Fluoride
Compounds Based on Small Molecule Sulfur-Fluoride
Building Blocks

Leng, Jing” Huang, Hao Xu, Jie* Qin, Huali**
(“School of Chemistry and Chemical Engineering, Yangzhou Polytechnic Institute, Yangzhou, Jiangsu 225127)
(> School of Chemistry, Chemical Engineering and Life Science, Wuhan University of Technology, Wuhan 430070)

Abstract The sulfur-fluoride exchange click chemistry, as an emerging synthetic technique, has developed rapidly since its
inception in 2014. Leveraging the sulfonyl fluoride group, this technology enables efficient and rapid synthesis of sulfonyl
compounds. Sulfonyl fluorides, owing to their unique electrophilic properties, have found widespread applications in fields
such as organic synthesis, chemical biology, new drug discovery, and novel material development. In recent years, sul-
fur-fluoride exchange click chemistry not only has facilitated the synthesis of high-value sulfur-fluoride compounds but also
has been successfully applied in the research of anti-tumor, anti-bacterial, anti-oxidant, and other drugs, significantly enhanc-
ing the biological activity of these medications. Drawing upon the design and development of small-molecule sulfur-fluoride
building blocks, the author provides a detailed account of the synthesis of sulfonyl fluorides in recent years. As key intermedi-
ates, sulfonyl fluorides will play a pivotal role in numerous high-tech sectors, driving the continuous advancement of chemis-
try, materials science, and biomedical research.

Keywords sulfur-fluoride exchange; click chemistry; sulfonyl fluoride; sulfur-fluoride building blocks
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W . TR R SR A S W LE 2 A () S H R
BV ETF R A2 A G 7 12 T L e e Ak
BV 2 0S-T81 A 235 PR Bk P 0 55 kA FH 9 SRS 4519200
1 3, 38 A R R A A B R B [ AT T e
P 5 NG R F(Scheme 1), 2A1M0, B E 5 T2
VR, 5 55RO BB 2 338 S5 s Y AN Bk &
7/ > 9N S T R 7 N el 5 R e S S
FEN TR T 2 Flow 24 1 sl 19 9 A0 & 4 1) v R iR
J7V5, QOB TR IR ) S A SR 22 A S U I A S
W83 ] 4- TR AWIR[2.2.2) 7 K- 1,4-845-1,4- — T fifk
1% (DABSO) 1 % Fft 5 HL AL A 77 2 5 1) s Tk i Ak J
JRL242TEE - HT 2 J R AR /N Gy B - R R ) T
H5EWEE T “BmH” mdifh s meg L& m Dy
AN B BE A 7 vE DAL . B A YE T
S A0 B G R RN B O T S AL S P ) s DL B
—. ARERR TR TR - R T 5 A,
K2 G HIBERE AL S B R

O\\ //o 1) KF, 18-crown-6, CH3;CN O\\ //o
S .SC
R™"°Cl  2) KHF,, n-BusN*F", H,0 R F

B 1 - Ha s &%
Scheme 1 Synthesis of sulfonyl fluoride compounds through
fluorine-chlorine exchange

1 ZHEEBA(ESFNERENA

KT ESF MR 4RIEZATE 1953 4F, Hedrick %5282
F 2B E N IR R, 7R KA 5 B AL R AR S
e [ N, g e Z& 1R K 7 AR B Y 56%0) ESF
(Scheme 2, a). #AT BT XU [ B FIAFAE S8 FAE,
i ENEE Sy B Y R NN AN C MR S S SEC
FIHE. 1979 4F, Krutak Al Hyatt 252100 $35E 7 FERERR A
LR ERL, B A R AR SR B AR U 2
MRS, P55 I A R AR AT 4 A il S 2 B Tl T 9
BEERMBERIER T RAEMERRIR N, LL S5%H7= %15
FI| ESF (Scheme 2, b). 2014 4F Sharpless ZEHHY “ i 4
A ARG, R ESF a2 R A He i —
ANE RS, 2016 4E, Sharpless HRARZH PO —5 24
¥ 1 ESF &7 %, VRN 1,2- S 2 bkl 50N
ELR JFORL, FEAKAH T S S S R AR A, FEEL
B3] 2-S LI, 2-5 4L IE ST A AL BE AR
MR HEBEME, DL 98%[1 ™= %43 | ESF (Scheme 2, ¢).
ZITEAT LLSIL ESF (A T ga i, sk — 8 (N
W IT B At 7 A2 1) SR LAl

ESF AF 51 AN Bfi I il B R 1 1Y) f 22 22 1 Tk 9 58
G2, AT LB Michael MR SON  FRAR 8 «
BRI 55 [F) AN R 23— 5 )Nt 3t 2 4]
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(a) Hedrick, 1953

280,01 + KF A S0,F

ESF, 56%
(b) Hyatt and Krutak, 1979

Ho~ - SOaNa o ~-80:01 KR H0

MgO

Z80,F
H,0

al ~-SOoF
ESF,55%

(c) Sharpless, 2016

Z 80,8
2
ESF,98%

B 2 ESF LAk
Scheme 2 Chemical synthesis of ESF

1.1 ESF &5 Michael il &k &

2016 4, Mayr BEZHBYE T YR 2 T ESF 4>
5 B SRR BE LA A SR R BLBN T 2E L,
5E 7 ESF WSEH S E N—12.09, %45 RR /L H AT
TN B ARG o 2 AR R, ESF & i [ Michael
Ak — . IR 15 ESF G805 5 bk & Ak 5 2
B B L BRI SEAZ R M.

1979 4, Krutak I Hyatt Z£21#F T ESF & 715
HISCERP VR T 05 B A& Y5 ESF 1) Michael
Jns s Bi(Scheme 3). 24LL N,N-—-H % L% (DMF) A
W, 78 50 °C TR AT DLk 5 — 53 1) ESF
KA Michael AR, LA 86% 77 245 FI| . 2, B fik ik
FIACHI AR IZAT A Y (Scheme 3, a), 1M 24 DAVKEE R ¥
FUBT, 7R TR DUEFEPEH S P 201 ESF K4
Michael RN, BL 76% 1177515 IR £, FERE T 6
PRI REATA I (Scheme 3, b). 75 HEm % A e 5 57
AJ LA ESF &A= Michael IR AR B J5 ik Pt et it
BT R T SR T, Z R NAE = R TR R,
W R EIAN =T BT B2 (Scheme 3, ¢). Britk
Ak, ESF 0] LLS IR 0 FE 3640 & s 2F g, SEPi
Tk 22 7% 3 7 1) 2 2 7k 15t % 16 (Scheme 3, d). 2014 4F,
Sharpless PRAEA M PAR AIEER A S PIE N & AR Z A
X} ESF (1) Michael JNE Nl 17 #h 78, 192185 E &
SR A . B AT TR AR R O S ESF ke
AR SR B S T
1.2 ESF &5WMIAmaR M

ESF 1ERNm BB i T4, AT LA RUR AR R 4[4+
2R B, 5 13- R AR [3 21 IR R, 5
B TR R A2 28 0 R
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NH,
@ y

/\/802F N
RS [:T\J\wf
0
rsH | (© 50 °C, DMF
PSS (a)
FO,S SO,F
> > X CN /\SOZF NH
X" "CN (d) 2 SO.F
ESF FJ
X = CO,CHs, CN, SO,CeHs |~ @—N
r.t.,, HOAc
©o,c o (b) SO.F
\{\)ﬁ o OH
. @ o
~
N SO,F ~_-SOsF
S =0
N _
L
FO,S SO,F
BR 3 sERARFIX ESF 1) Michael fil R R

Scheme 3 Michael addition reaction of nucleophiles to ESF

1962 4F, Daeniker 1 Druey ISzl T 3 & — 4 K 3h
J%.Jf 5 ESF [f) Diels-Alder )< 5, A= i fisf ik s U (K1
WA (Scheme 4, a). BlJE, 1979 4, Krutak Fil Hyatt
L% B B ESF (1) R BEVE, SR ST )5 &k
R4 2P U, £EZ IR N IRF S 1 2- H AR
FEWR I E XU AR 5 BSF BIRINRR R BE, LA 88% =2
M IR R R 1L & P0(Scheme 4, b).

(CHa), (CHa)n

N SO,F
CRVEREG A7
n=12
o}
®) [ »—ocH; + A so,r ML L
o HsCO  SO,F

B3R 4 ESF 5IRIEZRIKIEIR K Diels-Alder 23
Scheme 4 Diels-Alder reaction of ESF with cyclic olefins and
furans

2018 4, Mykhailiuk PRAIZHEE H AL SRR,
8 F 2R R B, 7E 366 nm [R5 ARG RE ST
N, SR SRR E S ESF 2+ 2P ik
[ (Scheme 5), J&IhH) R EETL BRI 2 4L & W),
ZIEMEA T IE T LLBCRE 10 g RS TG ANRE 00 [ B2 2R

SO,F
O[N\AO ESF (10 equiv.) A
k 366 nm UV light O~ >0
Ph Ph,CO, MeCN, r.t. k
Ph

B 5 ESF 5 DkM e [2+ 215 S 8
Scheme 5 [2+2] cycloaddition reaction between ESF and ma-
leimide

1.3 ESF&5mBERN
2019 4, BEFEFRIREARPMER ESF 1E AR
B, GEA WML B RN AERE, S, mRoh
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M — 2 R =R 5] N & i R 5 4]
(Scheme 6, a), &k T 46 NARHT IR G, [FIA 4502l
HiF 22 K &5 44 A (PR FE AT 2 R SR A A, S
T 22 IRAM I 77 1) A R AL T B 1A RIS . B TR
BIVE e N-Boc Fl BRI £ FETE TR S AE — 9 SR I AE
R ATk — 28 kAR R Ak I RE AR B A TG R R E ik
(Scheme 6, b); MFH 5y, J& UL K S %= SRS, Al &k
A T P RS A R AR B R A 4 OB, A S I i PR
Fis . e PoE e A P9E S &U(Scheme 6, c~e), J AP HE S %
AT 4k 2k 5 AL S Y R A AL Click RO, A2 R
1,4- U — %% (Scheme 6, 0).

2016 4, Sharpless VA ZH PSR D SEHL T 5 25 DY 5UA)
IRE % 5 ESF {EESRAVE I EIAALE T 2-07 2
O FEE I 5 = 80 . (Scheme 7, a). 1T DU U R
HERERM R ST, 1% Heck HER S AT DARE G fd
5ER Rl A v 5 T R AR A, N IR AR W DA S OROR A
R, FF HA R 2-HUAR 247 ZE A 96 T DA 38 1t b 5
KAWL IRAEEBAL & A Michael I N A B e S sk
IR, L5 I A B WA R 8 7 R A T S8 8 e B A
PRI TG, 55 RS G 40 [R] B 7 I A ARl I 3 o K A
S A IR TS P

8 F D7 HE B AR AR, 2017 4, Arvid-
sson VR POl £ B AR HL R AL I 05 BRI RR AT
JEA, 10 mol% /s FREL A AL, 2 equiv. it ERHR AL
7, 1 equiv.BERREE VB, DU SRR (THF) AT, 2ok
4 F 5285 ESF %ML Heck fR6 2 M. (Scheme 7, b), J%
e 15 > 2-BUR S Am L m e . 8 TR A PR
R, NI FE AR 2= AR08 R B P2 ) AR 1 A B i)
P, ABAZOR G s S N SN 2 FE 1) 2-BUAR 20 Jk
L P BT Rl BE. A 15 2 2-HUR 247 L1k
P SRR AT 5 AT AR A T, S AP T B T A 3 DY e s P
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(a) K
HOOC™ R Decarboxylation
N-g T N
go (b) "Boc
morpholine TMSN;
Et;N (@)  © | DMAP
Q.0 0.0
s s
aG G
N, o} N,
Boc Boc

L2k 53 R
A s0,F Rﬁ/\/SOZF
o e R'
Radical addition R"

PhOH, Cs,CO3

O/\/SO3Ph
(©) N,

Boc

Ph—=
CuTc (10 mol%)

C)\\ /o
s’
NNy —ph
® ONN N/N\ﬁ

Boc

B 6 Otfift ™ ESF SRR A thEn B v

Scheme 6 Radical addition reaction of ESF with carboxylic acid under photocatalysis

®0
(a) RNQBF4

Pd(OAc),, acetone, r.t.

(b) RB(OH),

Pd(OAc),, Cu(OAC),
LiOAc, THF, rt.

A 50, —] — RS0
©RI

Pd(OAc),, AgTFA
acetone, reflux

(d) RB(OH),

Pd(OAc), , DDQ or AgNO3
AcOH, 80°C, 12 h

B 7 Heck fHIRS R A 2-HUR 20 FE AT 90
Scheme 7 Synthesis of 2-substituted vinyl sulfonyl fluorides
via heck coupling reaction

fietb &4

JUF AR, AR RBAPIF R T AL T AR
Y15 ESF ] Heck BBk S SIAA g 2-HUAR 205 S 1 G 11
J77%(Scheme 7, ¢). ZidFE 7 B4 H =5 O RERE NI
InFa, S EAE @R S 45 A e ik 4 JE A
WA SRR, RN RPE AR, AR T BHG 2-75 %
() IR FETEIR IR 2-J0e 2 £ IR R 1,3- ) 2
TR S 7E A ) 88 AN ESF fiT4E4).

B J5, ZREFIREHBI IR T A EMRS 51
Ak Heck fBIBEE AL 2-HUR 25 FE MBS0 777, BT
ESF XPHsgUR, 1 &k G (i R 7, I PRmS IR v
), FHFRARER 2,3- 4(-5,6- ~FIE-1,4-FFR(DDQ) N A
6555 ESF 7F 80 °C N 12 h, SoZ i 4 1 2-
HUAR 205 B 15 51 (Scheme 7, d).

& B A A Bk — S B T A R R O P - A
N O BT T S A ) — T 2 5. 2018 4, ZAEA|
BEIZHPRIE T ESF 2 582D Mk 1Rk - S5 B Re
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M4t Bi(Scheme 8, a), 1% N{H ] Weinreb Bt AT M-
F AR D S B AR v ) 2 [, TEIR AN A 1F T B
ST 0 AR 1) LM EE R g Ak, R s R AR B T
— R 2-77 B IR AR A A Y.

b5, ZARA M40 Huestis WIZH M2 SO 4% 2>
FSEIL T R AN SEAN R A 2 T ] B (I fE Ak
5 RN £ FERE YL S AL ) B (Scheme 8, b~c¢). JoI
T R HLAE S e A B, 38R T B A B R T
Ji&, o Jei i ik P fi 7K i e 380 s R R QU440 DL 4 LA
T U 4 S R A R T R AR AL AR BORIRISY Il — S ik
A BT 1AOL LI T T SR A TS DR 1 N sk - AR S
BSOS RI [ BE. FEAZIRE S, VEFEA T B OR
PR IR AN AT, ORI S I SIS SR A N =
B AT AL, Z TR R AR T 2-HL
RN FE RIS IV B, ) A% Gt I 25 5 1) (1) -
SR RS H T IR A R

2019 4, REPGFGALIRE 7ML T e AL
FE G 17 1) 5 JE k- SV BEE 20 BT 964 S B (Scheme 9).
R T AT IDC T 2- N i S A S A A B TE R
A7 5 5 1 sk — B T A A I A FH R R B2, R K
i Scheme 9 FI7RACAR L, R SEHL 1 2-05 2 247 HL ik
BESRIA & R, BARIZ T IR X g B A, (R EAETT
BT AR 2-BUAR 20 FE R IE SURT 1Y) A R 2R, RIS BT
BT TG 58 o7 3 5 1] P e — S B A A 52 V7 11 S 9T
1.4 ESF {144 1-RZIGE-1-EEH(BESF)HIE MK
5rH

BESF J& ESF [1—/NEERTAEY, /EN—A48m
ZIhfESEHAR, EARE T ESF M AL 0, 76
PR PRSI N TR e, iXEEMR T 7 BESF 4%
HrHIA 2 B S PE R AT . BESFE /EN— /S smBh B 70
1%, AL S EAZ R F KA Michael IDRUS M, ALY 1,3
BMRAR A3+ 200 RE, B PR AR i s e A AT LA
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H [CP*RNCl,],, AgSbF H
. _'\CQDGA Cu(OAC),.H50 or AgNO, NP o~ [Cp*RhClz],, AgSbFe
LA SO.F Ac,0 or AcOH, DCE R Pz SOzF AcOH, Cu(OAc),, PhCF3
2 80 °C, 20 h, air 100 °C, air, 15 h
(c) (b)

[Cp*RhCl;],, AgSbFg (10 mol% or 1 equiv.) o

DG = ;HJL 3 (a) | Cu(OAc), (20 mol%), 1,4-dioxane DG = }ijk
80 °C or 100 °C, 15 h

OR?

R3 = Alkyl, H
H (0] H 0
_OMe o)
RN T T o I ome
2\, Me or = —OMe |DG= X N
;
SO,F R
; SO,F . 2 SO,F
R'=Me R' = Me; R = 4-OMe, 4-OH, 4-OPh =

B 8  FEIDfEAL N Ar 2 T A ATV T AL 5 PR 2-75 i 200 SE R 96
Scheme 8 Rhodium(III)-catalyzed site-selective C—H activation for the synthesis of 2-arylvinyl sulfonyl fluorides

(o) L (30 moI%) CZFS CF3
?—N Pd(OAcy, (10 mol%)
H
N + ZS0F AgOAc (3.0 equiv) OH
<:>—§ H HFIP or CHCI; (0.25 mL) SOQF
°© 100 °C, 24 h

B9 AL T o A 5 G A R - SRS AL 5 T 2-05 5 A SRR

Scheme 9 Palladium-catalyzed non-directed C—H activation for the synthesis of 2-arylvinyl sulfonyl fluorides

KRN Heck ML, B TEvE 53 H

A UAZ 5 &R ALK 2 R B BEON, BEIE SR 2 7T LS Tripropylamine _ SO.F
FEAZAR T R A B A8 e S 0L IR S 7 1) s B T A 302 @ tBuOH, rt, Th ©M
BESF 7Ef 38 8 i i A 25 m 10 N FH B4 5 T S, BESF
2018 4F, ZRAEFE A IR A T BESF
(Scheme 10). TEJGREZAF FIRFEXT ESF #EAT R HINI, @_ _HOAc, 50°C @_ SO,F
AR RS S 1,2- IR Z L S(DESF). S BE;OZF
TEARIR(—50 °C) LBk, A =2t Hnkr, v
SUER A% BESF. (C)Br B(OH)tZri o tzgféigz);h(iier??g&rlol"/) SOF
P Br,, white light il Et;N Br )\SOZH © K3PO,, toluene, 60 °C, 24 h %
7 "SOF rt, DCM H\SOZF 50 °C, ether %SozF BESF
EsF - BESF B 11 BESF 2 55, Micheal M. Suzuki 5%
33g 41.4 g, 73% I

Scheme 11 Cycloaddition, Michael addition, and Suzuki cou-
pling reactions involving BESF
(DESF) A7 4= p% BESF, f§5l5ak& &0 1,3-fEHH
TS N2 B 22 A I SeCHRA R R 23 Ak 5 W) (Scheme
12, a~b). fEEEHE T IRAAE R BESF 54t ik sl dr
JiZH) Michael MBS, LA HE— 80851 K I [ R
(Scheme 12, c).

Bt 5 Fokin BREIZH OB [FI#£HRIE | BESF 5 & &)
L3-S, FF %552 145201 4-Ted i s A =
ZMEAL A YITE SuFEX H 1M H (Scheme 13).

B3R 10 BESF K& g2k
Scheme 10 Synthetic route to BESF

ZRAER R 30 A T 5 SRS O[3+ 2] 3R n
KON, XAk A T S-SR U R AL A )
(Scheme 11, a). [FIFRftHRZE T BESF 1A & M E P,
YERA—A 5% Michael MSZAE, BT ALk BPEH S5
IR e A — T AL BRI B (Scheme 11, b) e ER
JR AT MBS 5L, 505 FEMERIE T Suzuki (6
AL 3T (1) BTk B 54l (Scheme 11, c).

[F4E, Moses BREREAHISHET 1,2- =1 2 B AL R
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ik SR

Br

SO,F EtsN
Br/\( 2 _ng [%SOZF]

Br
DESF BESF
® O N’O
R—=N—0 /||\/)—802F
(@) R
® O _N
_| R=N=N=N I )—SO5F
(b)
when R, ’(’)O
RR'NH RSN SOF R=H =~ N-$7
© R Br -HF B

E=X 12 DESF 5/5. &%, MRAEMIFNRR
Scheme 12 Cyclization reactions of DESF with oximes, azides,
and amines

Br -HBr FOzS

N3 +
R )\SOZF
R1

,OR3 ‘IN_ R2
SuFEx O3S 0,58

>:\ or >:\

N+ N~ < N-
N R N\N,N R

B 13 BESF 5&& WM R

Scheme 13  Cycloaddition reaction of BESF with azides

2022 4, BIEFRBASIF K BESF 5 N-Z &0t
WE \ N-Z4FEMERRRT N-2 5 S kAR AT (R [3 + 23R IR
N, FRAGAFA FH O e [ 1,5-a] ik me L . e JF[1,5-a]
W IR S5 T ILE A 5,1 -] S S R JEE T 79 R 1L 40 (Scheme 14,
a). ZITEFMRMN, FAERAE, i, RS Y4k
SEIF R T — S IR ES/WE IS4 b 1 BESF ff[3 42138
W, L= %R0 4,5- —5-3,6- A Chi-1,4-—
J75-1,2- 5 (DDQ) AME AL, ) 5 55 T M| W R 11 2% B it
ik f Ak &0 8 J71:(Scheme 14, b). LA 24 PR ik 4 1)
FE R A2 S A HARAR G =R T £ 5 &

JEE.
Br Ar +-R @
o X loe e (o
SO.F @ EtsN . }SOZF
NH2 Nx
Br rRC Y Ne Et;N, DDQ
(b) + S A EWG — - ——~
SO,F Y CHCl,
Br
R' X X
e
NN Ewe
\ /
FO,S

B3 14 BESF 5% S WRIFA NS R
Scheme 14 Cycloaddition reactions of BESF with heterocyclic
nitrogen compounds
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1.5 ESF {144 2- B8R E-1-FEBMAE(ASF)NERS
Rz A3

2019 4, FAEFRBHSNEN ESF 53 Mr0n
R BEEY 2- 5 £ e I 9 S S N I A OB, 4381 T
— KRB A ESF T4 R 2-B & £ b s I 5 (ASF,
Scheme 15). F| FHiZik 71 1 & B R A 5 B 1 B,
Hl& R3] T — R L FehE s R =AM &Y. 1%
AR HH %) 2B G2 R Tk 9 (A1 R 2 ) A A A A A 1)
BB FR I S5 SRR, A i e o, ) X —
PEVEZ SCIL T R BURAR K 70 F 1A . R K 7 1)
B HSEERRE T SuFEX Fl CuAAC FIIESS I, FEVKAIF
T SuFEx J NAE A6 B 5 AR 35
1.6 ESF 744 2-=FMEVK Z Bt # (BTESF)Y
ER5SNA

BT ESF 4544, 2020 55, ZEFFBZO5ET 1,2-
TR T R B U ) S A BUAR S B — 25
REMAEY 1-1R-2-B % £ 3 -1- 18 I 5% (ABESF)
(Scheme 16, a). ABESF H (1) 8 %02 [ 0] 5 bde kA=
Click SR, il %153 2- = Z M HUAR £ FE i 1 #(BTE-
SF)OU. HF F0 R B, 120l I 96 1T 5 i 2R A A R AR AR
SBE, A FE AR 245 5 8 5 6 (V-ESF)[*%)(Scheme
16, b). % ZRI AR, JEYE AT 2, AR
1.

1.7 ESF T4k 2 R EBE & (SASF) A KSR A

2020 4F, Moses HARZ IR H 2 FE1: T 17 05 T 10 2%
(DOC) M, It 48— 1 s i B B 5 VAL 8 25 A AR AL
HIRH o T458. 1Z SRR G R £ R IERE T #(SASF)
VERBR S i, ettt — RAUE R T AR
WHET DOC i, A H— R & A IR o6
53 ¥. SASF 2Lt Rim AR IR (—78 °C)~ Bl 2%
PR L AL 1S B (Scheme 17, a). fEATR TAE, 1E#%
SINIEHME SUFEx FR oS, 47— R A s =
NN . $RIET 22 4~ SASF WIE, CA14 0 T — &4
IEREME S MBUR BEL, AR T — M E 173 ASEi sk
P 22 RE IR 2 PR R Tt )% (Scheme 17, b). X 6 fil k45
WInT LB S — R 5005 FEAERET) SuFEx & —15 %
FEAk.

2022 4F, J&T SASF 45i#, Studer PRSI S & —
P S ES 5N RELGEER 1,2-0E R4,
IS TR AR B X AR R A RN, DL
SRALBRIEA SR, AT — R p- I HUE I b A
(Scheme 18). 7EiZAF 5L+, SASF 1E A& M H KW E G
F e 2R R, R B R A I e ER 2 A A
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Scheme 17 Synthesis of SASF and its application in the field of DOC synthesis
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Scheme 19  Synthesis and application of BDF
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Chin. J. Org. Chem. 2025, 45, 1223~1238



Chinese Journal of Organic Chemistry

REVIEW

2021 4F, Z RS S — 8 CISOLF 1E ik
S BT, SR REAT I A SR T
ARG, AL T — M A B p- T I R ) 5
(Scheme 34). IXFf B Ak, 2% 77 35 ] DL A R 1) SR RHAE AN
()3 751 R SR A3 R A S [RD B 7= 00 (B- B R T SR B - 5-3-
TRATBESR0). B- Bl ek 5k 93 7= 42 ] LA A & 5 P AT A P A 2%
WA FAmE, I B —2 p- Bk g S S AT AE 5 fa
oA 2 ORI A T B s ) S 3 PR 12

0
Et,0
AN sOF

electrochemistry 6h

0, (Ain), rt. o
e K sor
6h

Cl

R— + FSOzCI

B 34  CISO:F 25BN N

Scheme 34 Addition reaction of CISO2F with alkynes
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