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Research Progress in Free Radical Fluorosulfonylation

Zhao, Jia®*  Gan, Qiuyun®  Yuan, Yaofeng™?’
(“School of Computing Information and Science, Fuzhou Institute of Technology, Fuzhou 350506)
(* College of Chemistry, Fuzhou University, Fuzhou 350108)

Abstract As a distinctive functional group with remarkable reactivity in organic synthesis, sulfonyl fluoride has demon-
strated vast application potential in numerous fields, including drug synthesis, chemical biology and materials science.
Nonetheless, owing to the growing demand for environmental sustainability in modern chemical synthesis, traditional methods
of sulfonyl fluoride synthesis are under reconsideration. Conversely, free radical fluorosulfonylation has emerged as a vital
method of introducing the sulfonyl fluoride group, attributed to its superior efficiency, minimal energy consumption, and
eco-friendliness. This article will concentrate on the recent advancements in the reaction of free radical fluorosulfonylation.
Keywords sulfonyl fluorination; free radical; visible light catalysis; electrocatalysis; click chemistry
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Figure 1 Biologically active molecules containing sulfonyl fluoride groups
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Figure 2 Reported radical sulfonyl fluoride reagents
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Scheme 2 Visible light catalyzed free radical fluorosulfonylation of olefins with FSO2Cl
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Scheme 10 Mechanism of electrochemical catalytic free radical fluorosulfonylation
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BER PR AR A, R, AT R InEEE . Sk
)RR SR A 7 AR R T R EH 2, R T A LG AR
i,

AR U AT R I 2- R FE ks A — SR H
P57 R BH B 7 R e A A RR), T LA TR R
TR TBE Ak S 2, AR, ZIRFRITE e A 1, HMEDL™
A= FSOue. H:T Uk, B S BR M4 IE L 3 — 5k
G, 2R T AR S AR B A AE I 2R FE R LS5 i
Tt 2 BH 25 1~ 2k (FABI, IMSF) il fok 4 ik 77 . W 9 3 9
FABI.IMSF Z: 5 [¥7)di 42 F B 25 SR It A4 S B 2% AR AN
HReHR AL, JEEH T2 MARNERE, A3 E R
TR, WAHEEE . AR N B i A U AL R B
(K 3).
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R SR

BHLE
/SOZF /SOZF
Co-Q, || CraC
Y, /) ) /
N \ R v\ YR
\ TOTf v TOTf
Me Me
FABI R = H, CF; IMSF R = H, CF3, OMe, MeCl, F

B3 ZRIFRRPE S UL R 2 T 3R 5 4 =X
Figure 3  Structures of FABI and IMSF

2022 4, PEFEFTIEZH ORI FABIL 77, 216
FAGIE SR ER A R PH B T BAA, KR T M) B 2
TR TBE R/ be A SR B, B T2 R A FSOLCL B AT
TERR TR, IRPEREE) ™, T2 s T I L
BURHCEIRY), BRI . CREEZRA, BHRERT
25N, HIERPF R R, R T o A7)
Welok, RG22 SET id#2, FSOx#HifA FABI #ik )5,
[ N—S 424 B FSOoe, Bt 552K 206 KA Nk

FABI (2.0 equiv.)
fac-Ir(ppy)s (1 mol%)

1,4-dioxane, blue LEDs
rt, 12 h

. Photoredox
Ir catalytic cycle |
[RE: -1.73 V] r

Ar
Mej’{l/*N,SOzF

'OTfj

\

Me~N)‘Qr,\ICSOQF

I
dearomatization @ re-aromatization @

AR E A L, A LIRS IV (RIS 2 B
WA TL BCJE, & R T DL I 20 145 20 L
Pk aR, AT DU 5 SR A% a0 B s B XU B L =
. AEAF 3202, FABL HH R KI5 R4 RO 243 75 B 2k
G T DA i a7 i B 0 S S 07 M A BR BN 77, A
AR N—S 53527742 FSO2e (Scheme 13).

[ — B [, 32 %% (A1 BAIS2 8 1 ) FH A ] S 28 ) 2
S K P S5 T TR O 25 7 2R 70 (IMSF) 1 428 6 i 44 791 B
IINF), eI E R A SR AL SR SCEL T S LA BRI
BRI o BRI A, SRS FALREE . e
75 BRI SR A S A g A I A ) e B A A SR
T RAVFARKA I Z-05 B0 &k, AR
1) B AR S A SR AL T — P B R WSS A A A
IEFPER )T % (Scheme 14).

b5, BIAESRIRAA IR F FABI AE Al ik

_H+ R/\/SO2F
54 examples
up to 96% yield

OR'
R'OH
AN SOF

20 examples
up to 92% yield

SOQF‘

Ar

Me~N)§

N

B 13 AT WOGHEA IR I B R ST AL e B
Scheme 13  Visible light catalyzed radical fluorosulfonylation of olefins

IMSF (2.0 equiv.)
photocatalyst, additive

R)\ 60 W blue LEDs, overnight

RS/L

RS

.)\/SOQF

RS RS
RLJ\/SOZF RL)\I

stereoselective fluorosulfonylation SO2F

Het

oN H
A soF A _sorF .)\,sozF

57 examples, up to 82% yields

B 14 A BRI R A SLAR R 1 ol S A e A 2

Scheme 14 Visible light catalyzed stereoselectivity radical fluorosulfonylation of olefins

1214 http://sioc-journal.cn/

© 2025 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

Chin. J. Org. Chem. 2025, 45, 1206~1222



Chinese Journal of Organic Chemistry

A, S 2 BOF B (ODAVE AT, 1,4-3F 2 0
(1,4-CHD)/E AL A, 383t v] I A0 3 i 1 A SE
TR KR g i S AR TR S AL SR A, BL(TMS)s-
SiH A LR AT DUSZE bR AR K E 3 S A B SR Ak
B, LA R Z-k BT B S . VI AR
B, B SGTEE (0 LED AT /I HE S R 61k 77 ODA #iik
WAl T A%, [, FSOxRT1A FABI KA JR P
B, BHJS, N—S #5547 4 FSOye, B SRR H
FHAS AR A 2 H 2SR (A L 2R ), Rl 1N 1,4-3F
O I — AR T, BEIEEY. &5, A
TR BT LA ODAT A I B A e AT (A
B2, fEFH RIZRF, ODA JefEtb i A
B Z-RERE, MR, fac-Ir(ppy)s B ZIE S ERIERT
(Scheme 15).

2022 4, PRIRFTAGFIFT RGN DL FABI AE Al
3R 7, ODA fEAGEMEALT, @i T WL A b id S 5
WS SEZL T ) L LA T R A e R OB, e i 1
HEAZ N [ A AT DLA BR 6 T0H N R A AR 7=
. AR, ZRBON T IR LR KL e AN E
Fl. HLEEWF TR, 7285 (5 LED M5 N ODA ] LAy
K, RJFiEd SET AR FABI, 774 FSOqe. #535,
WMitS C=C RAHMBENRAR E B A 1, &
A R E R T, RSB ODA™ S KR T, %
AT RIS, e, BHE ik I 2300 A

R
H )
1,4-CHD (3 equiv.
A _soF : (8 equiv)
R 1,4-dioxane (25 mmol/L)
71 examples Blue LEDs, r.t., 24 h

up to 96% yield

Proposed mechanism

&3

ODA*
[RE: - 1.76 V]

Ar
Me~ 7> y-SOF

ODA

catalytic cycle

@ -
- ODA
Photoredox H H

dearomatization

0

H ¥r =4 (Scheme 16).

2023 4, PEFERREACOHRE T I0EE SR AN,
Al LA T B AR I E R R AT S 5 Sk s Ny, S
E E LI SN, i B e oK R I R R AT A4
TR R B I A R R BRI SION. ek, 1% Rk T
FATFAEINER . BEUIEHER . JEA R A SRR =R 25
F B (Scheme 17).

PSR, BEZE R AN IR R ZH O L L FABI 1E
ot AR, ODA FE A G, RS 1 PRk A
[ 16 = 2070 E B - WA A SOROBE, A - Tt
S — Rk A R T TR SE M A, HLERRR AR
B, ACURPY B SR RTHRE — 3, AR IE I R & 1 ODA
5 FABI FHFHBIREAE R FSOse, @it B MM
SRAF IR R H S h aA 1, PR T PR SR
LIFRAEMRAG R A R 1L B3, Pk
ODA™ A AE Sl IE &5 TR Al T, &) 550 115 5
Hirr=y, R, S 57 E 2325 (Scheme 18).

[FAE, 32 %% A1 BALOTVIE 3o It 3 e fhE 4k 1 F X
b SR SIS T T U L0 R R MLERARF 7R 3R
B, IMSF 33 808 25 Y6 AR TR S5 A il ) P Al T,
FERETI FSOL IR FERK TR EE 11, SR )5, FSO Sk
A2 ERFE SR N, DX S R AR R 2 3 R R
B4R I B, I 5 B.Cat, {E 3] Z-20%3 0 H
HEYIF IV, 8385, @ EALAR iR 3 1S Ak — ik

R'\Q H
(TMS)3SiH (2 equiv.) R
1,4-dioxane (25 mmol/L) SO,F
Blue LEDs, r.t., 8~12h
24 examples
ZIE up to 97:3

>

)\,so2

s

o SOF
|

Ar Ar
Me~N)'GTICSOQF Me\N)QN

@ re-aromatization @

/\
SO,F —R S

BR 15 AT IDGHEAIE BRI B R RE S Al S b

Scheme 15 Visible light catalyzed free radical fluorosulfonylation of ene acetylene
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BT FREHR

N ©
n=1R2=Ar ‘endo’ AL o 21 examples
F to 88% yield
FABI (3 equiv)| 1:4-dioxane (50 mmolL) 1 2f upfo SS% yle
O/ y FABI @equiv) | g LEDs, Ar, rt., 24 h r
= ODA (1 mol%) ) N o
n=2 R°=H ‘exo .—:Ar
1,4-dioxane (25 mmol/L) =z 20 exat;npl_es
Blue LEDs, Ar, r.t., 24 h up to 91% yield
SO,.F
E o o o)
v ODA ‘;J\sozF mSOQF
-% m pp Ph
(0]
Photoredox O ‘\
ODA* catalytic cycle SO,F o
1l
[RE: - 1.76 V] Ph ©/
~
Ph
|
Ar Ar
Ar
Me\N)\N,Soz Me\N)G';\I\CSOZF Me‘N)%N

“OTf
dearomatization @ re-aromatization

BR 16 A DGR IR B R R AL 5 AL R

Scheme 16 Visible light catalyzed radical fluorosulfonylation tandem cyclization of olefins

ODA (1 mol%) N SO,F
X + FABI + L XU
o \/:[ Blue LEDs, r.t., 24 h R

THF (¢ = 25 mmol/L) ZSN X0
|
1 2 R

36 examples, up to 95% vyield

/7
~an~

ODA
@
SO,F
Photoredox
opA* Catalytic cycle e

N SO,F
SO,F* /\/ 2

Ar
Me‘N/ N’SO? e\N uN,sozF ; Me\N*\N
“OTf
dearomatlzanon re-aromatization @

B 17 AT OGS T B AR 0 1 A 98 7 A SR
Scheme 17 Visible light-mediated free radical sulfonyl fluoro-isoarylation of alkenes
FIIV, TR SR B-N AP AV, T A2 R I e ¢ e ERZ A T, C—B Al SV—F ##45d xkifh.
HARALY) VESB FIKMERZE UL B th &M VI &% Suzuki fHI E M SUFEX sl [l N4 — R 5134k, W]
J&G, VI BOURAE S OTE B & 5B IcAs 20 HL mkmk £ PALE 25 estt . AWk A T T R B E OB PR AR A A
VI AL, (AR R, VFSBAE N —Fh % E K3 71 (Scheme 19).
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XX ODA (1 mol% ™ SO,F
R~ + FABI + _® DAL ‘) x 2
% 1,4-dioxane (50 mmol/L) R P
Blue LEDs, Ar, r.t., 24 h 27 examples

up to 73% yield

Proposed mechanism R R
+A/E/ - A/L/
SO,F
Ar 2 a A SO5F

i (as base)

RYS ODA
@
Ar\/
Photoredox A/E/SOZF )
i -+ A Olefin 2
*ODA catalytic cycle ODA "

0.0 AN
5. R R _SOF
k\OIefm 1 I

Ar
Me~,’\] N Me~y /302 Me~y \N
oTf B
dearomatization re-aromatization
a a' a"

B 18 Wi =417 Bt - S X H i R I 5 S

Scheme 18 Three-component radical-polarized cross-radical sulfonyl fluoride reaction of alkenes

H Cl/Br
4CzIPN (2 mol%) o 5@ o 0 o, @
EA (2 mL), 90 W Blue LEDs ¥ I ®
. then 3,4-diethylhexane-3,4-diol,1 h B 2F SO, SO.F
I + FABI-CF; + B,Cat, — ® VFSB
: IF(ppY)3 (2 mol%) % SB —— o
Et;B(0.25 equiv.), 12 h 1 SO,F PR o >®
Isopropyl acetate (2 mL) 38 examples O:S\\\ O» O:S\\ ]
\
o O WBILELEDS  upto 95% yields 0 0
then pinacol, NEt3, Excellent stereo- Diversified transformation

and regioselectivity

Proposed mechanism

; 0 o}
OTf @ = o
N+ .-_--<. v BB . & B—B @EO,B B
SOzF SO,F 0
n v

SO F
‘ Oxidative Pc T N N"vIe
FABI-CF o—o N F
3 quenching ) & "'_ @EN: < >’CF3 ©E N\ CFs
cycle \
Me - Me 1 N _.
,\1 iy PC Me B Vi
\ Tf
@E’f)—@*ca vng% N CFy B
N‘so . " Vil 0,0 N 3 A e
2 e F7o0 B——BH SOF
. 2

| N+ Vv
©E A\ CF3 + ',J\(,. VFSB
N Z/E > 20:1
B N SO,F
~OTf @E \ C oF
3
N

Me

B 19 G IR S5 A ANV A A SRR X I8 43 A <007 F ot S £ e B

Scheme 19 Photoredox-catalyzed stereo and regioselective vicinal fluorosulfonyl-borylation of unsaturated hydrocarbons
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2024 4, PEERRIFEILSILL FABI-CF; /A FSOye
RIER, 7ERT LGRS FiEd B FSO.» 5| K11 4-1GER I H
FH 25 AR IR OE SR A0/ 20 N A BB A S i 1 i O S Y
Rtk y MR, MUIEEBF R, RS T AV B
1b55) ODA # K, SR SET i A2k 5 B th L pifA
FABI-CF;, ifiJ§ FABI-CF; £ JJ] N—S $#35) 24 i FSO,e.
i FSOye 5 C=C B R AN AA R E I AL, 1%
r B) A 5 4 ODA™ 48 Ak = A2 BH B8 7 R (A1 T, [ B f
1k ODA [mZIBZs, /a5 afEk I AT 1N
A2 51 715 2 H b5 724 (Scheme 20).

3 IGERME(PESF)IERBAXFNEHE
BB SR N

2021 4F, SRR URBAIONRE T =5 L it
(CF3o) A5 1) 77 Jo L0 1 e S 5 ik Tk 0 Rk 75k 90 1 I
I 12N R FH G i) 46 PR ot J2 0 T e ik I 0 ) S it
P A R 3 ) P SRk, S0 5 05 SR I 1 Pl 2
TN s B4 % 1 VY BUAR M . HLERHF S0 K BH, bpyCu-
(CF3)3 1 (NH4),S,0s A0 AL i CF3 il bpyCu(CF3)OSO0sH,
bt 5 5 0 TR I I e R A B SR N, IS B AR E
HEAE R FSOqe, H25 5 75 B AR NN e Az s s JE T ok
E EB% 5, MG A Y bpyCu(CF;)0-
SOsH &R 15 2] HAn /=4, (HAFERNE, HEZ R

0]

1,4- dloxane (50 mmoI/L)

W(DFT) T 53R B =9 P2 S e R AR, M
SR P A BE R R IA T = T e AR 3.3
kJemol ', PRl b 1% 3 #2002 B I = o P A 7
#%WT;EXX:%\EF'ﬁ%ﬁL%. BEAk, =5 P S O
PR A e L RN s Ml JE AR 7.1 KJemol !,
X5 B ) E-FL Z- SRR BIR L0 10 01
M) S50 45 SR — B (Scheme 21).

4 REBEOGH(SASF)IEEBE RTINS HE
iy g R

Studer /NHTOILL 2-HUARHLEE-1-R 1 S0 (SASF)1E A
FSOoHi A, SEIL T AR i) B 2 1,2- X0 E ek
SR 1z #E R 7 EAE BRI B A = % T S (AIBN)
51k, KHRiLiESES 5 BMH &2 p-bRIE-5
TR LT (BAFSAs). IhAl, BAFSAs i&n] LU it fd A
SuFEx miiifb 2232 ba G BorH B AR % 6 A It frz . LB
WFFE M, Bt AIBN PR A3 A & Sa k4
hnk, BEJS FSO.oWr it 1M 5| K [ i, H:3 FSOe 5 ks
1 ISR B EA 1, B G P EREE HOR
R OIRHEA B2 1, £ FSO»% p-Wi Ak plim 4%
F=H), étﬁﬁ%aﬁi‘z%i*té. TE1Z I B FE T, SASF BR1ER
RS, AT RE B HH AR 3 (Scheme 22).

DA (1 mol%)

= ‘ OH
- + R
R g o FABI-CF 3

Blue LEDs, Ar, r.t., 12 h

s

Proposed mechanism

Kotoredox

ODA* catalytic cycle
[RE:-1.76 V]

e

Me\ﬁ/*N,sozF

“OTf
dearomat|zat|on

20 examples
up to 90% yield
FO,S '/\ SO,F
N . o)
OH H S
N O
FO,S

SO,F*

Me~N UN’SOZF ; Me\N SN

re-aromatization

B 20 FIIDGAEL FSO2 B 125K 4-MERR I L R S

Scheme 20 FSO: radical-initiated photoredox cyclization of 4-enoic acids
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R? b :
pyCu(CFs)3 (1.5 equiv.)
Z OO (NHJS0s Beauiv) AR
| ~ JRLEN
R + NONE acetone/CH3;CN/H,0 R Pz SO,F
PESF 365 nm, r.t, 4 h 18 examples
up to 67% yield
Proposed mechanism
RZ
7 0.0 . 2
TN - /\\S' XX R X R2
Rl S - R~
= Z  SOR | ppycu(cr.)ososH ~  SOF
|/ X .
%
Q.0 (NH,),S,0
/\/\S/\F + 422278 bpyCu(CFa)s
B 21 =5 G AT IR I =50 P B AL 8
Scheme 21  Trifluoromethyl radical-mediated trifluoromethylated sulfonyl fluorination of alkynes
1 2 R! R
RL_R /SOZF AIBN (30 mol%) R?
\[ ¥ A - EtOA ° 4
R3 r tOAc (0.2 mol/L), 85 °C, 24 h Ar SO,F
1 SASF BAFSA 31 examples

Proposed mechanism

Intiation: AIBN

R1

Propagation: FSO, A, RZJ'\(SOZF SASF

R3
|

up to 93% yield

BIzX 22 AIBN EACH R E b R AR S AL BRI A S 7
Scheme 22 AIBN catalyzed the free radical fluorosulfonylation/alkynylation of olefins

5 (ZEELRE)-REBRE A (DPMSF){FiR
Bt B EREB R N

2023 4F, Glorius WA & T — R e i %
TR SRR 7, 1R GRAE AT WoRIE S N R A2, A
VE R RUE BE BRI 505 @0 e il — R A0 p-2 Ik
TS AL AW, 2N B T2 10 E RE A e 25 1 (Pt Az
SRMN . HEGEFEDIES ) 23, Be. Wi, Tk
S5 )RRA ARV G A= HUAUR ).

TE Ve 2 28— R BB IR 1 S5 3 A2 &~ Rt e A S 7
By Ay SEEUASAL A B, 3 FLE - U AL 7= 434 T LA
ZREA -5 . p-I PR . BETE S KRN B-fif Py
Bhf 2. HLERRF R R, WS KM EER
(EnT)Id 2. # %8, BORGMHEWA(TXT)E[Ir(dF(CF3)-
ppy)2(dtbbpy) PFe {5 (7% JE W F 358 )~ 2 JE it o A8 i =
LA, ISR N—S i R AR, B G, Bl T
FSOe Al L5 K I B BBk O ) B P R 4. B2 R
SRAE AN F) ) S5 B 25 18 T SE LR B B2k 5 W ik B e 3
g Bl AR SR T R A 30 R N 14 i 7 7 T I S 4
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(Scheme 23).

6 Ml AR FREt RN I8 B R AR
R

2022 4F, ZROEATHRE TR OB R
s T R R 1 v R G A A D5 IR BRI gt 3k il K%
B TRNS, N p- SR S WA S & it T —
Fh T = R 7. WLERAH FER B, 2 AT LE R FR ]
REM S MIHLEE, ReE MR ey 2 I fER] WO
SRR BWORAS W BE S S I R R R 91T RE
B, O—S BAMRANUGEE B HEAM FSOy., A5
FSOflJdiliE B AL &0t B R e, AT H brr”
Yi(path A). AL, 1% BT REZ I o] WG S A8 R %
12 WORAS WG RYE o B B B 1 1, 4245 H
T BT H R R FSO» IR B+, SR )G
FSOe it MO, I8 BAR 44 Je B BH 2 3 HE AR il 1)
& L dgefa b Al I 38 S5 DA 8k 22 = A, [RIIT A2 i H
¥R (path B) (Scheme 24).
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[N]

thioxanhone (5 mol%)
dimethylcarbonate, r.t., 24 h .%TSOZF j\h
0. 0 % | INI= NZ>ph
. st T EnT 26 examples, up to 83% yield
N F /‘NK Blue LEDs "
Ph” “ph  (405nm) ’ HAT

SO,F
bifunctional reagent If{dF (CF 3)ppyl,(dtbbpy)PFg (1 mol%) JT
2,4 6-triisopropylbenzenethiol (1 equiv.)

Et,O, rt., 12 h 7 examples, up to 76% yield

Proposed mechanism
FO,S.

N
= Ph
pC*
/7
}. 0 Ph
K PC PC = TXT or Ir-F l P [N]

*N” “Ph SO,F
FO,S. *
] g A H
Ph” “Ph
X

.jTSOQF
B 23 BEREFEBA SHEREN B B EEREE R R

Scheme 23  Energy transfer mediated radical fluorosulfonylation of olefins

Ph

050 T P ST R A TR A ) 1
NUP N oo G WP R AT, FEMIERE L, S5VDRE R LY i
R « 3 W blue LEDs, rit,, 12 h T DA B U R I S A A D LB e T Tt A4 1A,
X=C.0 toluene (0.1 moll) AT DGR B R R R B S BL T ARG LR R 0 1

0 P S B T AL L R UL 1. 2% RS0 I R4 0388

] &SOEF 5o b TR 90 S I8 T S 24 1 25 0 1 4

Ay (T IRAFIIHNTS, B4 T 2258 E BRI G o- TR

34 examples BRAL A& . HLBRTF S 200, %R BRI AT 056 A S0

up to 90% yield

RERFLRE IR, AR B R ) AT L6 S AR R A 1L
H AR AL IR AR T, M T OB R R A TR A AL
FWER T RAERE RS ZIBRSIKY), M S—O0 #
KA R FSO»FIMGIEA H AR A 1L R )5
FSOye 5 ke AR H H 58 A Jse 45 2105k ) H 285 Hh T 4
L 5EFEE, B S R kA A5 2 o-Bi ik
H A IV, BEJE Sk I 59k Iv k4 H
FH A RS B R B S R AL = ). 9 — D7 THL, R Ak
I G &5 75 8 & 12 15 30 18 00U 10 7= 9

(Scheme 25).
7 #Hig
: b L W ERTR, H AT SCHR O AR IE R A AE R A
I I m AR LA S Dy ] e R PR R A S LB A T R AT )
P —— (9 HFEL [, ST Suki (A%
Scheme 24 Visible light catalyzed enol fluorosulfonate synthe- SuFEx miififb 255 423 ml DL S o 3% A0 R s (i 7=
sis of f-sulfonyl fluorone Y, B e o T B BAF AR, B, B
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SO,F
EnT HAT
X H
radical hydro- 65 examples
[Ir(dFCF3ppy).(bpy)IPFg fluorosulfonylation up to 93% yield
CHCl3, K,CO4 SO.F
blue LEDs, 24 h EnT 2
Enol-based
Fluorosulfonates radical carbo-
fluorosulfonylation COAr
Proposed mechanism 2
1 SO,F
SO,F R 1/\
PC’ ‘
s R, HAT
\/;Slﬁle tErgr?;?gr O\\//O R’I& FO S\/g\
'9 F/SQJ 2 R R2
| n R! SO,F
PC o 0 o}
Ar /& Ar)%) . Ar
Il v

B 25 A IDGHEIE RN B iR S PR 1 S

Scheme 25 Visible light catalyzed free radical sulfonyl fluoro carbonylation of olefins

TR IR AL S SN LA R AMEME S . A2 2B R 2y
PITF R AL T BN B U B R AR R T R
fF2, HET, TR i FSO,ClL. kMRt f L (FABI,
IMSF). s P ST Bk SU(PESF) B 2- BUAR B JE - 1 - Tk Pk 9
(SASF). (= 2RHE 7 A 8-S BL i 19 950 (DPMSF), i 2 M
P S R eV B BE ST, S BLR35 R IR T4 ke
Huig, FEph X RE A I HR B R SE AR A, i A S )
R FE TR R LA B 75 7 AL A W 0 1 e R T T Ak s
WA DLIRIE. R, P AR E RS S AR RR R
AR AR R MRS, HREBIZAYW S T HT TR
ZRe SR EEAR, Fik, B bR T E
A ISR IR TR
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