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1. General information.

Unless otherwise noted, all reactions were performed under a nitrogen atmosphere
and were monitored using TLC and visualized using a UV lamp (254 nm) /or via
treatment with a solution of 10 g phosphomolybdic acid and 100 mL EtOH followed
by heating. All reagents were used as received from commercial sources without
further purification. Silica gel (200-300 mesh) and silica gel GF2s4 (10-40 «m) were
used for column chromatography (CC) and prepare thin layer chromatography
(PTLC), respectively. Solvents were dried and purified according to the procedure
from “Purification of Laboratory Chemicals book”. *H NMR and 3C NMR spectra
were recorded in CDCls on a Varian 500 MHz instrument. Chemical shifts were
denoted in ppm (o) and calibrated using residual undeuterated solvent (CDCls (7.26
ppm), or tetramethylsilane (0.00 ppm)) as internal reference for *H NMR and the
deuterated solvent (CDClIs (77.00 ppm), or tetramethylsilane (0.00 ppm)) as internal
standard for *C NMR. The following abbreviations were used to denote the
multiplicities: s = singlet, d = doublet, t = triplet, g = quartet, br = broad, td = triple
doublet, dt = double triplet, m = multiplet. The MS data were obtained with ESI
technique, and the relative intensity (%) is given in brackets. High-resolution mass
spectral analysis (HRMS) data were measured using a Bruker ApexIl mass

spectrometer by means of the ESI technique.
2. Experimental procedures

2.1 Synthesis of starting materials

General Procedure for the Preparation of Sodium Sulfinates®:

Benzenesulfinic acid sodium salt (1.0 eq.) was prepared by heating sodium sulfite
(1.26 g, 10 mmol, 2.0 eq.), benzenesulphonyl chloride (5 mmol, 1.0 eq.), and sodium
bicarbonate (0.84 g, 10 mmol, 2.0 eq.) in 10 mL of water at 70-80 °C for 5 h. After
cooling to room temperature, water was removed under vacuum and the residue was

extracted by ethanol, recrystallization as a white solid, the yield was 60-70%.
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Similarly, other sodium arenesulfinates were prepared from their corresponding

sulfonyl chlorides.

SO,Cl SO,Na
R o + NaySO3 + NaHCO; LO()» R N
T 7080°C R

General Procedure for the Preparation of substrates 1a-1x>3

Sodium sulfinates (RSO2Na, 3.6 mmol, 1.2 eq.) was added to a solution of
substituted 2-bromoacetophenones (3.0 mmol, 1.0 eq.) in a cosolvent of 1,4-dioxane
and water (20 mL, v/v = 1:1) at rt. The reaction mixture was stirred at reflux for 6 h.
After the reaction was completed, the reaction mixture was extracted with CH2Cl2 (3
%20 mL). The organic layer was combined, dried (MgSO4), filtered, and evaporated
to obtain crude S-ketosulfones? under reduced pressure. Crude S-ketosulfones were

recrystallized from petroleum ether/EtOAc in nearly quantitative yields.

K2COs (0.621 g, 4.5 mmol, 1.5 eq.) was added to a solution of p-ketosulfones (3.0
mmol, 1.0 eq.) in acetone (30 mL) at rt. The reaction mixture was stirred at rt for 10
min. Allyl halides (3.3 mmol, 1.1 eq.) were added to the reaction mixture at rt. The
reaction mixture was stirred at reflux for 14 h. After the reaction was completed, the
reaction mixture was extracted with EtOAc (30 mL x 3). The organic layer was
combined, dried (MgSOa), filtered, and concentrated in vacuo. The resulting residue
was purified by silica gel (petroleum ether/EtOAc = 15:1) obtained 1a-1x.

A

\ / A
SO,Na 0O O 1R

1 ,4-dioxane: g N
| 20 =11 R‘l_' X 0
I reﬂux K2003 acetone L R2

reflux

1a-1x

Substrates 1a,%° 1b,* 1c-d,* 19,* 10-p* are known compounds and the analytical
data are consistent with the previous literature.

2.2 Optimization data for compound 4a
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Table S1. Optimization of the reaction conditions®

(0]
0o o[
S blue LEDs O

O=n=0

"0 catalyst (5 mol%)
| solvent, base COOEt
. BrCHZ(SOQEt)z i COOE
Entry Photocatalyst Base Solvent Yield (%)

1 fac-1r(ppy)s K2HPO4 DMF 67
2 (Ir[dF(CF3)ppy]2(dtbpy))PFs K2HPO, DMF 33

3 Eosin Y K2HPO, DMF N. R.
4 Ru(bpy)sCl, KoHPO, DMF 12
5 fac-Ir(ppy)s K,HPO, CH:CN 29
6 fac-Ir(ppy)s K,HPO. CHCl; 37
7 fac-Ir(ppy)s K,HPO, DMSO 49
8 fac-Ir(ppy)s K2HPO, 1,4-Dioxane 46
9 fac-Ir(ppy)s K2HPO, MeOH 31
10° fac-1r(ppy)s — DMF 16
11 fac-1r(ppy)s K2CO3 DMF 41
12 fac-Ir(ppy)s KOH DMF 27
13 fac-Ir(ppy)s 2,6-lutidine DMF 35
14 fac-Ir(ppy)s KHCO; DMF 39
15 fac-Ir(ppy)s CsF DMF 26

164 fac-1r(ppy)s K2HPO, DMF N.R.

17¢ fac-Ir(ppy)s K2HPO, DMF trace
18f — K2HPO, DMF 0

“Reaction conditions: 1a (0.2 mmol, 0.1 M in solvent), 2a (2.0 equiv.), base (2.0 equiv.),
fac-1r(ppy)s (0.005 mmol), under N, atmosphere irradiated using blue LEDs (5W) at room
temperature for 24 h. *Isolated yield of 4a. “Without base. “In the dark. “In the air./Without

catalyst.
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Small scale reaction

The light source used for photochemical experiments was a 5 W blue Leds belt,
purchased from JD.COM

Manufacturer: Gree Think. China

Model: 12v3528

Broadband source: A = 460-470 nm

Material of the irradiation vessel: Schlenk tube

Distance from the light source to the irradiation vessel: 6.0 cm (Not use any filters)

2.4 TEMPO control experiment for compound 3a

(0]
COOEt
COOEt
o 9/©/ O//S\\O
S\\O TEMPO (3.0 equiv.) N
standard conditions 4 CI)
| BrCH(CO,Et), “CH(COOEt),
1a 2a 3a, 0% HRMS calculated [M + Na]* = 338.1938
HRMS calculated [M + Na]* = 337.0869 detected [M + Na]* = 338.1954

detected [M + Na]* = 337.0885

HRMS data:

S5



6.00000000
hhids-2 25 (0.171) Cm (25:65)

1: TOF MS ES+
4.02e7

Lk

O.
CH(COOEt),

100+ 338.1054
337.0885
338.3420
gy
338.0815
3301984
330.3450
3300876
335 2673 — =L R — a7 3288 N Mo.z:olajh:l.aszs 41083254, ‘zesar
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2.5 TEMPO control experiment for compound 4a
e 9
3
o o [T L
S\\o TEMPO (3.0 equiv.)
standard conditions COOEt | ,
BrCH(CO,Et
| (COEL), COOEt
1a 2a 4a, 0%

HRMS calculated [M + Na]* = 337.0869
detected [M + Na]* = 337.0889

HRMS data:

S6

HRMS calculated [M + Na]* = 338.1938
detected [M + Na]* = 338.1956



6.00000000
HHL-DMF-TEMFO 20 {0.145) Cm (20:48) 1: TOF MS ES+
100 337.0889  338.1066 See

338.3428

33z.0014

339 1084

3300877 | 2302488

337.2338 340.2005
3343000 3357054 3362680 L u L 3412842 3432077 saazige
y T
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2.6 NBS as bromination reagent for compound 4a.

0 oo o
9 o0 Br blue LEDs s’ Br
/ - 0,
S O N fac-Ir(ppy)s (5 mol%) O O * EtooC
. v o DMF, K,HPO,
| BrCH(CO,Et), CHICO,EY :?OEt
1a 2a 4a 2E1)2 a' trace
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3. Copies of NMR Spectra

'H NMR (500 MHz, CDCls3) spectrum of compound 1e
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'H NMR (500 MHz, CDCls) spectrum of compound 1f
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'H NMR (500 MHz, CDClIs3) spectrum of compound 1h
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F NMR (470 MHz, CDCls3) spectrum of compound 1h
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 1i
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 1j
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13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 1k
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 1l
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 1m
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13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 1n
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13C {*H} NMR (126 MHz, CDClIs3) spectrum of compound 10

-10
T

-1.0

T
0
-05

20007
A ]
YWk A
= LT
o SPLT
6547

el _ ilg 1902
gl = 18221
10824

e 5lEZ1 ||;
21827
0282+
12824
¥£8°21 [ NP
Zv8'ZA M 00
SPEZ- tooez
8vg g
5582
096t
1867
000G
Z00'S
Z20's
020°S
¥£0°G+

905 £00

0 e 00
1506 002
515G~ i
625 00

9£5°G

£9G'G4 F

BPS'S

£95°G

025G

115G

£85°G

Bm.m_ﬁ S

06 L] Loy
S I|U o

gze 4 — =007¢

209°2

5192 |

-_Mww A./ g o’

£08°2 O3 =

ozg'!

0.0

0.5

F0g— -

1.0

15

50
20

60
25

Z69—

|

70
35 30

L9
0LiF
g1l

T
90 80
T
4.0

f1 (ppm)

T
110 100
. T
55 50 45
1 (ppm)

T
120
6.0

T
130
T

8.5

ull .‘\ |

7.0

T
75

T
85 80

9.0

=
o
T

P
180

T
190

FlEL— —

Bt
T
100 95

T
200

1;0
'H NMR (500 MHz, CDCls) spectrum of compound 1s

S19



13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 1s
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13C {*H} NMR (126 MHz, CDCl3) spectrum of compound 1t
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'H NMR (500 MHz, CDCls3) spectrum of compound 1u
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1F NMR (470 MHz, CDCls) spectrum of compound 1u

99F'201—

T T T T T T T T T T
-130 -140 -150 -160 -170 -180 -190 -200

-110 -120

T
-100

1 (ppm)

T T T T T T T T
-20 -30 -40 -50 -80 -70 -80 -80

-10

'H NMR (500 MHz, CDCls3) spectrum of compound 1v

S00°0—

0172
\2Le
veLe
BT
95Le
0LLe
182
9182+
8182
9z8'
ez
8
ov8e
£58'2
188°—

S96't
S86°F

520°GH
850°G
610°G

98067
625G
EF5S
65
955°GH
£95°G
145G
0655
165G
oeir
€669
056°9-/
pozs-
109°2-
8192+
ey
199724
96L
ves L

00 -05 10

0.5

25 20 15 10

3.0

85 80 75 70 65 60 55 45 40 35
1 (ppm)

9.0

100 85

S23



13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 1v
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 1w
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'H NMR (500 MHz, CDCls) spectrum of compound 1x
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F NMR (470 MHz, CDCls) spectrum of compound 1x

860°€0L—

-20 -30 -40 -50 60 -70 -BO -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200

-10

10

1 (ppm)

'H NMR (500 MHz, CDCls3) spectrum of compound 3a

20070~
£80°L
16071
ARy |
L1
61711
HE |
SZeLy
8921
L82 LA
0621
6621
BOE"L~F
0ZE" -
v2e
0EE" L
mv.m._.g“

—

65€°14
£LE°1
P09t
LLE LA
9,614
s0red
966°E,
L0
120
2901
2807
980}
960+
L0L 7
0LL '+
911t
wm_.tﬁ

=

RS
652 1]
692 ¥
LTy
Ty
18EY
1ze°
geec
8@& ]
956G
09z L4
89244
sz iy
822
Lo ds
6512
0Lt4]
viv s ]
cap 2]
8.2
€652
6092
676,
5962

CO0Et

Q0Et

—=£0
.I.MH(N w‘G

- |‘.,_M.,Mr 00C

- H/yu. 0oe

Lo
l.,rccw

100 95

25 20 15 10 05 00 -05 -10

3.0

50 45 40 35
f1 (ppm)

55

6.0

85 80 75 70 65

9.0

S27



13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 3a
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!H-IH COSY NMR (CDCls) spectrum of compound 3a
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HMBC NMR (CDCls) spectrum of compound 3a
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13C NMR (126 MHz, CDCls3) spectrum of compound 3a’
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'H NMR (500 MHz, CDClIs3) spectrum of compound 3b
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'H NMR (500 MHz, CDClIs3) spectrum of compound 3¢
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'H NMR (500 MHz, CDCls3) spectrum of compound 3d
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19 F NMR (470 MHz, CDCIs) spectrum of compound 3d
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 3e
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 3f
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 3g
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13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 3h
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'H NMR (500 MHz, CDCls3) spectrum of compound 3i
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'H NMR (500 MHz, CDCls) spectrum of compound 3j
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'H NMR (500 MHz, CDClIs3) spectrum of compound 3k
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'H NMR (500 MHz, CDCls) spectrum of compound 3l
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'H NMR (500 MHz, CDCls) spectrum of compound 3m
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'H NMR (500 MHz, CDClIs3) spectrum of compound 4a
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DEPT 135 NMR (CDCls) spectrum of compound 4a
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HSQC NMR (CDCls) spectrum of compound 4a
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'H NMR (500 MHz, CDClIs3) spectrum of compound 4b
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'H NMR (500 MHz, CDClIs3) spectrum of compound 4c
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'H NMR (500 MHz, CDCls3) spectrum of compound 4d
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'H NMR (500 MHz, CDClIs3) spectrum of compound 4e
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'H NMR (500 MHz, CDCls) spectrum of compound 4f
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'H NMR (500 MHz, CDClIs3) spectrum of compound 4g

O=A=0

EtO0C

CDOEt

J
A 09

|
~ _ WB@
L0z
.Mwmm.o
<00
60
7190
o

= oy
Mmm.a
190

rEE0
00°}
=
- a0z
== FEL

.u 990

_ 99°0
Hmvm. 3

20 15 10 05 00 -05 -10

25

45 40 35

1 (ppm)

5.0

85 80 75 70 65 60

9.0

100 95

13C {H} NMR (126 MHz, CDCls3) spectrum of compound 4g

Z2Zeh
cvel
08glL
L'8g)
9821
£'6Z 1
962
LBEL
LBEL
2eeL
ryeEL
0'GE L
S9glL
SOglL
£8EL
8'8eL-
m.mmr.,_
n.mo_‘u.
6891 \_
0691~

S'68L
2'68 rv.

EtO0C

A

COOEt

-10

10

40

50

T
80

180 170 160 150 140 130 120 110 100 90
1 (ppm)

T
180

T
200

S53



'H NMR (500 MHz, CDClIs3) spectrum of compound 4h
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'H NMR (500 MHz, CDCls3) spectrum of compound 4i
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'H NMR (500 MHz, CDCls) spectrum of compound 4j

G000
6221
A
1521
_.ON._..:
KT
GIZ'LA
182°1
G8Z L1
[
96711
60EZ1
9lEZ
YT
BEEZ
EPET
1PE2A
ELiZn
VZre
1257
6evz
022
T
B51EA,
elye”
6817
6vLy
£619-)
€947
29174
841t
981+
IR
1617
Emi_.
:Ni
9271
16z v |
PALA 4
£PEGH
ose'c
59e°G
L
S1LLF
EN‘L"
05z'24
002 24
oce
629°2
avg /4
659°2
€197
661
5621
626 L]
wvm.L
5008
£20°8

“19°0
190
—F ]

Tt
—ge0

|AH. Loy

o g
190

r£9°0
| joot
3550
N Lu:ﬂm_r
i

=g
990
Lpert

COOEt
COOEt

om0

Eir

-05 -1.0

0.0

95 90 85 80 75 70 65 60 55 50
1 (ppm)

10.0

13C {*H} NMR (126 MHz, CDCl3) spectrum of compound 4;j

0¥l
bl
0.3%
(N
91z
gLz
§8Z—~
Log”
reef
yyed
Lyed
e
005"
§19,
219
6197
ge9’

2815
Dghv
el

vl
L¥2
'8ely
L4:A%
GTAS
TS
66211
0081
0151+
Ve
VzeLsy
6'FEL

0'SELY
L GE L
9EEL]
L6EL]
eyl
fay s

9591

m‘wmév
0691

m.mmf
o.mm,‘“v

[y ]

Eit

COOEt

COOEL

-10

40

T T T T T T T T T T T
180 180 170 160 150 140 130 120 110 100 90 80

T
200

1 (ppm)

S56



'H NMR (500 MHz, CDClIs3) spectrum of compound 4k
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1F NMR (470 MHz, CDCls3) spectrum of compound 4k
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 4l
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'H NMR (500 MHz, CDCls) spectrum of compound 4m
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'H NMR (500 MHz, CDClIs3) spectrum of compound 4n
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F NMR (470 MHz, CDCls3) spectrum of compound 4n
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13C {*H} NMR (126 MHz, CDCl3) spectrum of compound 40
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 4p
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'H NMR (500 MHz, CDClIs3) spectrum of compound 4q
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F NMR (470 MHz, CDCls3) spectrum of compound 4q
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 5ab
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 5ac
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13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 5af
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13C {*H} NMR (126 MHz, CDCls) spectrum of compound 5ah
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13C {*H} NMR (126 MHz, CDCl3) spectrum of compound 5ai
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13C {*H} NMR (126 MHz, CDCls3) spectrum of compound 5am
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