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1. Optimization of Reaction Conditions

Table S1. Optimization of the reaction conditions ¢

N/OAc
| Q [Cu] Ns
+ Sg + —_— \
H base, solvent S
S
1a

4a 3aa

entry solvent base ? [Cu] yield (%) ¢

1 DMSO TBD CuTC 66

2 DMSO TBD Cul 56

3 DMSO TBD CuCl, 58

4 DMSO TBD CuCl 80

5 Hexane TBD CuCl 22

6 1,4-Dioxane TBD CuCl trace
7 Toluene TBD CuCl trace
8 NMP TBD CuCl 12

9 PhCl TBD CuCl 8

10 DMSO/Hexane (2:1) TBD CuCl 86 (81)
11 DMSO/Hexane (1:1) TBD CuCl 52
12 DMSO/Hexane (2:1) TMEDA CuCl 23
13 DMSO/Hexane (2:1) DIPEA CuCl 12
14 DMSO/Hexane (2:1) DBU CuCl 41

@ Reaction conditions: 1a (0.2 mmol), Sg (0.05 mmol), 2a (0.1 mmol), [Cu] (20 mol %), base (0.7
equiv), additive (0.5 equiv) in 1.5 mL of solvent at 120 °C under N2 for 22 h unless otherwise
noted. » TBD = 1,5,7-triazabicyclo[4.4.0]-dec-5-ene. TMEDA = tetramethylethylenediamine.
DIPEA = N,N-diisopropyl-ethylamine. DBU = 1,8-diazabicyclo[5.4.0Jundec-7-ene. ¢ 'H NMR

yield using nitromethane as an internal standard. The number in parentheses is isolated yield.
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2. Proposed Mechanism

A proposed mechanism with aldehyde as substrate is shown in Scheme S1. First, intermediate B is
formed by the oxidative addition of Cu(I) to oxime esters. Coordination of the in-situ formed S,
to B gives intermediate C and simultaneously releases acetate. Subsequently, tautomerization of
intermediate C affords the intermediate D,! which undergoes reductive elimination to form
intermediate E.? The oxidation of Cu(I) species E by Sy is followed by C-H activation and C-S
bond reductive elimination to generate intermediate G.> Next, the condensation of G and
benzaldehyde generates imine H, followed by the nucleophilic attack of Sg and isomerization to
afford intermediate J.* Finally, the intramolecular addition of sulfur moiety of J to arene and

subsequent oxidation provides the desired product 3aa.’

Scheme S1. Proposed Mechanism
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3. X-ray Diffraction Parameters and Data for 3as

X-ray of 3as
CCDC: 1867094

Compound 3as

CCDC 1867094

Empirical formula C;sHgBrNS,

Formula weight 346.25

Temperature/K 100.00(10)

Crystal system triclinic

Space group P-1
a=6.8836(3) A a.=88.344(3)°
b=7.0346(3) A p=189.963(3) °
c=13.5790(5) A y=179.153(4) °

Volume/A3 645.52(5)

V4 2

Pealcg/cm’ 1.781

wmm! 3.489

F(000) 344.0

Crystal size/mm?>

Radiation

20 range for data collection/°

Index ranges

0.13 x0.12 x 0.11
MoKa (A =0.71073)
5.9 t0 49.986

-8<h<8§,-8<k<8,-16<51<16

Reflections collected 9909

Independent reflections 2276 [Riy = 0.0447, Ryigma = 0.0370]

Data/restraints/parameters 2276/0/172
Goodness-of-fit on F? 1.086
Final R indexes [I>=2c (1)] R; =0.0268, wR, = 0.0644
Final R indexes [all data] R; =0.0289, wR, = 0.0657

Largest diff. peak/hole / ¢ A3 0.49/-0.51
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10ma

4. X-ray Diffraction Parameters and Data for 10ma
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X-ray of 10ma
CCDC: 1867096

Compound 10ma

CCDC 1867096

Empirical formula Ci6HgF3NS,

Formula weight 367.41

Temperature/K 100.00(10)

Crystal system triclinic

Space group P-1
a=4.2674(3) A a=77.893(5)°
b=12.9135(8) A B =87.653(5)°
c=13.4730(8) A y=86.789(5) °

Volume/A3 724.48(8)

4 2

Pealcg/cm’ 1.684

wmm’! 0.541

F(000) 372.0

Crystal size/mm?>

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

0.13 % 0.12 % 0.11
MoKa (A = 0.71073)

3.98 to 50

-5<h<5,-15<k<15,-15<1<16

6627

2536 [Rin = 0.0275, Rgigma = 0.0387]

2536/0/208

1.055

R;=0.0350, wR, =0.0812
R;=0.0402, wR, = 0.0855

0.45/-0.37
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5. NMR Spectra for All Compounds

'H NMR (400 MHz, CDCl;) spectrum of compound 3aa
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TH NMR (400 MHz, DMSO-d) spectrum of compound 3ac

K€lLe

720¢

6lC

LYEL
99¢°L
'L
Yov'L
¥8Y'L
LIS'L
9¢S'L
YSSL
0v6'L
6S6'L
CTLO'8
°60°8
Sy1'8
918

CH,

)

105 95 85 75 6.5 55 45 35 25 15 05 -05

115

13C NMR (100 MHz, DMSO-dg) spectrum of compound 3ac

990Y1 —

662YC —

A2 VA%

96¥lcl
8.l¥cl
6€.G¢L
G9/G¢L
6099¢L
G6/6¢C1
415019
8¢6GlEL
EYolEl
€60EY) —

60€5S) —

V160L) —

0

90 80 70 60 50 40 30 20 10

190 170 150 130 110

210

S8



'H NMR (400 MHz, DMSO-dg) spectrum of compound 3ad
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13C NMR (100 MHz, DMSO-dg) spectrum of compound 3ad
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'H NMR (400 MHz, CDCl;) spectrum of compound 3ae
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13C NMR (100 MHz, CDCl;) spectrum of compound 3ae
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'H NMR (400 MHz, DMSO-dg) spectrum of compound 3af
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TH NMR (400 MHz, DMSO-d;) spectrum of compound 3ag
DO T IO W0LWLWLW MW O M O
NODVWOW~—O O N M- O N
NN-==-09QQ LOOYY
00 00 00 00 O 00 O M~ MNMNNMMMNMN
R S| | ———"

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

13C NMR (100 MHz, DMSO-d) spectrum of compound 3ag

© © O OoONW <
0 © HMm TN o
& B 8L S¥L88
© 0 O NN~ «
- - - e
| | (I N0

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

S12



'H NMR (400 MHz, DMSO-dg) spectrum of compound 3ah
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'H NMR (400 MHz, CDCl;) spectrum of compound 3ai
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z, DMSO-dg) spectrum of compound 3aj
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-d) spectrum of compound 3ak
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'H NMR (400 MHz, DMSO-dg) spectrum of compound 3al
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H NMR (400 MHz, CDCl;) spectrum of compound 3ao
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H NMR (400 MHz, CDCI;) spectrum of compound 3ap
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'H NMR (400 MHz, DMSO-dg) spectrum of compound 3aq
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Cl;) spectrum of compound 3as

10 05 00

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15

105

13C NMR (100 MHz, CDCl;) spectrum of compound 3as

€88zl
ZiEeL
66172l
glzsel
9le5zL
0612}
LEYOEL
vELLEL %
vseeel 7
ov6zEl
5682yl —

GEC9SL —

0€169) —

0

10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

S22



'H NMR (400 MHz, DMSO-dg) spectrum of compound 3at
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TH NMR (400 MHz, DMSO-dg) spectrum of compound 3au
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TH NMR (400 MHz, DMSO-dg) spectrum of compound 3av
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TH NMR (400 MHz, DMSO-d) spectrum of compound 3aw
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13C NMR (100 MHz, DMSO-dg) spectrum of compound 3aw
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'H NMR (400 MHz, CDCI;) spectrum of compound 3ba

DOMONNOM O T~ ©Wo O 1o
OFTOOHOMH®M MO 0OTMO ~
T TOQOQO0O QYT TONN 0
00 €O 0O 00 O O [ N e N (o]
e | ——— |

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

13C NMR (100 MHz, CDCl;) spectrum of compound 3ba

< N N NOULOWOOOMO

3 — 0 BOOOVNBD QD SO s
— - -

S © S BTSBSBE8B8BI ©

~ rs} t OOOANNNNNANN =

p - EEERE R L L R o~

I I I | — re————— I

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
S27



TH NMR (400 MHz, DMSO-d) spectrum of compound 3ca
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'H NMR (400 MHz, CDCI;) spectrum of compound 3da
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6) spectrum of compound 3ea
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TH NMR (400 MHz, CDCl;) spectrum of compound 3fa
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13C NMR (100 MHz, CDC]l;) spectrum of compound 3fa
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TH NMR (400 MHz, DMSO-d;) spectrum of compound 3ga
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13C NMR (100 MHz, DMSO-dg) spectrum of compound 3ga
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'H NMR (400 MHz, CDCI;) spectrum of compound 3ha
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13C NMR (100 MHz, CDCl;) spectrum of compound 3ha

€866 —

Y5021 |
858YZl |
2L£9Z) 1
991971 |
2206z |
Sve6Cl |
S900€1
E£V.0€)

!
:

co6ee L /W

68¢vel —
188CY | —

1889G | —

€9¢691 —

0

10

90 80 70 60 50 40 30 20

190 170 150 130 110

210

S33



de) spectrum of compound 3ia
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Hz, DMSO-dg) spectrum of compound 3ia
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'H NMR (400 MHz, DMSO-d) spectrum of compound 3ja
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13C NMR (100 MHz, DMSO-dg) spectrum of compound 3ja
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I'H NMR (400 MHz, CDCl;) spectrum of compound 3ka

NOM~—OMN©M®
NTN—OONOD
O QO NN
0000 NNNN

747

125 115 105 95

13C NMR (100 MHz, CDCl;) spectrum of compound 3ka
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13C NMR (100 MHz, DMSO-d) spectrum of compound 3la
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'H NMR (400 MHz, DMSO-d¢) spectrum of compound 3ma
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13C NMR (100 MHz, DMSO-dg) spectrum of compound 3ma
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'H NMR (400 MHz, CDCI;) spectrum of compound 3na
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13C NMR (100 MHz, CDCl;) spectrum of compound 3na
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1H NMR (400

s

z, DMSO-dg) spectrum of compound 6
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13C NMR (100 MHz, DMSO-dg) spectrum of compound 6
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H NMR (400 MHz, CDCI;) spectrum of compound 10aa
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13C NMR (100 MHz, CDCI;) spectrum of compound 10aa
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H NMR (400 MHz, CDCl;) spectrum of compound 10ma
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13C NMR (100 MHz, CDC]l;) spectrum of compound 10ma

851221 |
898Y2 |
091621 |

Qelozl

SOFICH

89€5Z1 |
VPLTAR
€8/621 |
ZLS9Z) |
06692} ;
LZIBTL
LOSOE L 1
6290€1 |
1901 ,W
8560¢ ) ¢
G8ZIEL w
€8/zel

6919¢1L

¥89EG1 —

L€G99L —

8Glech —

898YZL
861621 \
9.5zl —
Zrsozh

L0€0EL —

€8/2€1 —

IJL

130 126 122

134

0

10

90 80 70 60 50 40 30 20

190 170 150 130 110

210

542



