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I. General Information and Materials

General Information

Unless otherwise stated, all glassware was oven dried. All reagents were used as
received from commercial suppliers unless otherwise indicated. Reactions were
monitored using Thin Layer Chromatography (TLC) carried out on Merck silica gel
plates (60F-254) using UV light as the visualizing agent and High Performance Liquid
Chromatography (HPLC) with UV detection at 254 nm. For HPLC yields, UV response
factors relative to an internal standard (diphenyl sulfide). Flash column
chromatography was performed using silica gel 60 (200-300 mesh). HRMS data were
recorded on Agilent 6500 QTOFMS-ESI, ABSCIEX TripleTOF 5600+ QTOFMS and
a Thermo Fisher LTQ OrbitrapXI. All *H NMR, 3C NMR spectra were recorded on
Bruker DRX-600 and AMX-400 instruments. Chemical shifts were given in parts per
million (ppm, 8), referenced to the solvent peak of CDCls, defined at § =7.26 (*H NMR),
defined at & = 77.16 (**C NMR); or DMSO-ds, defined at § = 2.5 (*H NMR), defined at
5=39.52 (3C NMR). Coupling constants were quoted in Hz (J). *H NMR Spectroscopy
splitting patterns were designated as singlet (s), doublet (d), triplet (t), quartet (q).
Splitting patterns that could not be interpreted or easily visualized were designated as
multiplet (m) or broad (br).

Materials

All reagents asused as dimethyl sulfoxide (DMSO), N,N-dimethylformamide(DMF),
N,N-dimethylacetamide(DMA),  superdry  dichloromethane(DCM),  superdry
tetrahydrofuran (THF), superdry acetonitrile(CH3CN), superdry 1,4-dioxane and ethyl
acetate(EA) used as received from commercial sources and used without further
purification. Flash column chromatography was performed using 200-300 mesh silica
gel as the stationary phase. The 1-indanone-derived oxime acetates were synthesized
according to the reported literatures.'?

Preparation of 1-indanone-derived oxime esters

General Procedure A:

o isopentyl nitrite Qo Et3N, CH3COCI O
RL RIS NOH R NOA
i X id i .
= HCI, MeOH, 50 °C L DCM >
-20to 0 °C
S1 S2 1

To a solution of 1-indanone S1 (10 mmol) in methanol (20 mL) was added conc. HCI
(480 pL, 5.7 mmol) followed by isoamyl nitrite (1.7 mL, 12 mmol) dropwise. The
reaction was kept stirring at 40 °C for 2 h. The reaction mixture was cooled to room
temperature and a white precipitate formed. Half of MeOH was removed by rotary
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evaporation before filtration. The crude solid was washed with DCM and filtered to
afford the 2-oximino-1-indanon S2.

To a mixture of 2-oximino-1-indanon S2 (5 mmol), DCM (15mL), EtsN (1.1mL,
7.5mmol) in a 100 mL flask was added acetyl chloride (544 pL, 7.5mmol) dropwise at
-20 °C and the mixture was stirred at 0 °C for 2 h. After then, a saturated solution of
aqueous NaHCOs3 (30 mL) was added to the above solution, and the mixture was
extracted with DCM. The combined organic layers were concentrated in vacuo and the
residue was purified by recrystallization with PE and EtOAc to give 1-indanone oxime
acetate 1.

General Procedure B
0]

o 4-CF4PhCOCI
Et3N,
%NOH e NOPG
DCM
20100 °C 1

S2
PG = 4-(trifluoromethyl)benzoyl.

To a mixture of 2-oximino-1-indanon S2 (5 mmol), DCM (15mL), Et3N (1.1mL,
7.5mmol) in a 100 mL flask was added (trifluoromethyl)benzoyl chloride (1.14 mL,
7.5mmol) dropwise at -20 °C and the mixture was stirred at 0 °C for 2 h. After then, a
saturated solution of aqueous NaHCO3 (30 mL) was added to the above solution, and
the mixture was extracted with DCM. The combined organic layers were concentrated
in vacuo and the residue was purified by recrystallization with PE and EtOAc to give
I-indanone oxime ester.

Procedure C for the synthesis of Cholestanol derivative:

PPh3 (1.1 equiv)
NEt3 (1.1 equiv)

DIAD (1.1 equiv)
THF (0.5 M), rt
12 h

S1k

To a 100 mL flask with a stir bar was added 5-hydroxy-2,3-dihydro-1H-inden-1-one
(755.9 mg, 5 mmol), dihydrocholesterol (2.18 g, 5.5 mmol), PPh3 (1.47 g, 5.5 mmol)
and THF (5 mL). The solution was then added NEt3 (772 pL, 5.5 mmol) and DIAD (1.1
mL, 5.5 mmol). After being stirred at room temperature for 12 h, the reaction mixture
was concentrated under reduced pressure, and then purified by flash column
chromatography to silica gel chromatography (20% EtOAc in PE) to afford S1k as a
white solid in 83% yield (2.45 g).

Rf=10.37 (20% EA in PE)
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. Optimization of the Reaction Conditions

[0)

Cu(OTH), (5 mol%) O’ NH,
f/ <> Na,CO3 (1.5 equiv)

S

DMSO (0.1 M)
,3h Q

Cl
1a 2a 3aa

Table S1. Optimization of the reaction conditions®

Entry  Catalyst (mol %) Base Solvent T (°C) Yield® (%)
1 Cu(OTH): (5) NaxCOs DMSO 25 99%
2 Cu(OTf)2 (5) NaxCOs3 DMF 25 78%
3 Cu(OTH): (5) NaxCOs DMA 25 90%
4 Cu(OTf)2 (5) NaxCOs3 DCM 25 2%
5 Cu(OTH): (5) NaxCOs EtOAc 25 9%
6 Cu(OTf)2 (5) NaxCOs3 THF 25 13%
7 Cu(OTf)2 (5) NaxCOs3 CH3CN 25 8%
8 Cu(OTH): (5) NaxCOs3 1,4-Dioxane 25 23%
9 Cu(OAc) (5) NaxCOs3 DMSO 25 56%
10 Cul (5) NaxCOs DMSO 25 25%
11 CuBr (5) NaxCOs DMSO 25 51%
12 CuCl (5) NaxCOs DMSO 25 87%
13 Cu(OTf)2 (10) Na2COs DMSO 25 74%
14 Cu(OTf), (15) NaxCOs DMSO 25 76%
15 Cu(OTH): (5) K>COs DMSO 25 80%
16 Cu(OTf)2 (5) NaOH DMSO 25 87%
17 Cu(OTH): (5) EtN DMSO 25 72%
18 Cu(OTf)2 (5) KOz#-Bu DMSO 25 66%
19 Cu(OTH)2 (5) none DMSO 25 NR
20 Cu(OTH): (5) NaxCOs DMSO 60 99%
21 Cu(OTf)2 (5) NaxCOs DMSO 70 66%

22¢ Cu(OT1): (5) NaxCOs DMSO 25 33%



234 Cu(OT): (5) Na;COs DMSO 25 75%

24¢ Cu(OTH): (5) NaxCOs DMSO 25 89%

aStandard conditions: 1a (0.1 mmol, 1.0 equiv), 2a (0.15 mmol, 1.5 equiv), Cu(OTf), (0.005 mmol,
5 mol%), DMSO (1 mL) , rt, 3 h, N2. ®Yields were determined by HPLC analysis with diphenyl
sulfide as the internal standard. ‘Under air atmosphere. “DMSO (0.05 M). °DMSO(1 M)

1.  Synthesis and Characterization of Product 3.

General Procedure D:

o)

o Cu(OTf), (5 mol%)
Na,CO3 (1.5 equiv ) 7N
N + HS-Ar ———————> R%NHZ
RU NOAc DMSO (0.1 M)
rt, 3 h S

Ar
1 2 3

I-Indanone oxime acetate 1 (0.2 mmol, 1 equiv), thiophenol 2 (0.3 mmol, 1.5 equiv),
Cu(OT1)2 (3.7 mg, 0.01 mmol, 5 mol%), and Na2COs (32.1 mg, 0.3mmol, 1.5 equiv)
was added to a 25 mL flask with a stir bar. Then DMSO (2 mL) was added to the flask
through the rubber septum using syringes. Subsequently, the reaction mixture was
stirred at room temperature. After the completion of the reaction indicated by TLC
(= 3 h), the reaction mixture was quenched by water and was extracted by EtOAc for
three times. The combined organic layer was dried over anhydrous sodium sulfate,
filtered, concentrated, and then purified by flash chromatography on silica gel to
provide the corresponding products.

Procedure E for the synthesis of product 3ao:

Cu(OTf), (5 mol% ) ’ NH
0 Na,COj3 (1.5 equiv ) 2
+ NCypHpysSH ————— >
NOPG DMSO (0.1 M)
rt, 3 h
PG = 4-(trifluoromethyl)benzoyl.
11 20 3ao

2-(((4-(trifluoromethyl)benzoyl)oxy)imino)-2,3-dihydro-1H-inden-1-one 11 (0.2 mmol,

1 equiv), 1-dodecanethiol 20 (0.42 mmol, 2.1 equiv), Cu(OTf)2 (3.7 mg, 0.01 mmol, 5
mol%), and Na>xCOs (32.1 mg, 0.3mmol, 1.5 equiv) was added to a 25 mL flask with a
stir bar. Then dimethyl sulfoxide (2 mL) was added to the flask through the rubber
septum using syringes. Subsequently, the reaction mixture was stirred at room
temperature. After the completion of the reaction indicated by TLC (= 3 h), the reaction
mixture was quenched by water and was extracted by EtOAc for three times. The

combined organic layer was dried over anhydrous sodium sulfate, filtered, concentrated,

and then purified by flash chromatography on silica gel to provide the corresponding
product 3ao.
10.5 mg, 15%. Black solid.
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R¢=10.48 (3% EA in PE)

'H NMR (400 MHz, CDCls) 6 7.22 (t, J = 7.4 Hz, 2H), 6.92 - 6.86 (m, 2H), 4.27 (s,
2H), 2.81 - 2.63 (m, 2H), 1.60 (dt, J = 14.9, 7.3 Hz, 3H), 1.44 - 1.33 (m, 2H), 1.27 -
1.21 (m, 15H), 0.88 (t, J = 6.9 Hz, 3H).

13C NMR (100 MHz, CDCl3) § 192.8, 148.9, 144.3, 135.8, 128.8, 125.4, 122.7, 118.0,
114.8, 32.8, 31.8, 30.5, 29.5, 29.42, 29.35, 29.2, 29.0, 28.5, 22.5, 21.2, 13.9.
HRMS-ESI (m/z) [M+H]" calculated for C21H3NOS 346.2199, found 346.2196.

Procedure F for the synthesis of product 3ga:

Cu(OTf)2 (5 mol%) O’ NH,
Na2003 1 5 equw) Br
/Cé:NOAC T oMso 1M 0.1 M)
r, 3 h Q

Cl

1g 2a 3ga
2-(acetoxyimino)-5-bromo-2,3-dihydro-1H-inden-1-one 1g (0.22 mmol, 1.1 equiv), 4-
chlorothiophenol 2a (0.2 mmol, 1 equiv), Cu(OTf): (3.7 mg, 0.01 mmol, 5 mol%), and
NaxCOs (32.1 mg, 0.3mmol, 1.5 equiv) was added to a 25 mL flask with a stir bar. Then
dimethyl sulfoxide (2 mL) was added to the flask through the rubber septum using
syringes. Subsequently, the reaction mixture was stirred at room temperature. After the
completion of the reaction indicated by TLC (= 3 h), the reaction mixture was quenched
by water and was extracted by EtOAc for three times. The combined organic layer was
dried over anhydrous sodium sulfate, filtered, concentrated, and then purified by flash
chromatography on silica gel to provide the corresponding product 3ga.
73.0 mg, 99%. Black solid.
R¢=0.53 (10% EA in PE)
TH NMR (600 MHz, CDCl3) 8 7.26 - 7.23 (m, 2H), 7.22 - 7.18 (m, 2H), 7.11 (d, ] = 7.6
Hz, 1H), 7.06 (dd, J = 7.6, 1.5 Hz, 1H), 6.82 (d, J = 1.5 Hz, 1H), 4.57 (s, 2H).
I3C NMR (150 MHz, CDCl3) 6 190.8, 150.7, 145.9, 132.7, 132.4, 131.4, 129.9, 129.1,
128.2, 127.0, 124.3, 121.8, 107.0.
HRMS-ESI (m/z) [M+H]" calculated for CisH10BrCINOS 365.9350, found 365.9387.

Procedure G for the synthesis of product 3ka:

Cu(OTf), (5 mol%)
Na,CO3 (1.5 equiv)
- - @ 5

DMSO (0.1 M)
rt,3h

1k 2a 3ka
I-Indanone oxime acetate 1k (0.2 mmol, 1 equiv), 4-chlorothiophenol 2a (0.3 mmol,
1.5 equiv), Cu(OTf), (3.7 mg, 0.01 mmol, 5 mol%), and Na>COs (32.1 mg, 0.3mmol,
1.5 equiv) was added to a 25 mL flask with a stir bar. Then dimethyl sulfoxide (1 mL)
and EtOAc (1 mL) was added to the flask through the rubber septum using syringes.
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Subsequently, the reaction mixture was stirred at room temperature for 3 h. After the
completion of the reaction indicated by TLC, the reaction mixture was quenched by
water and was extracted by EtOAc for three times. The combined organic layer was
dried over anhydrous sodium sulfate, filtered, concentrated, and then purified by flash
chromatography on silica gel to provide the corresponding product 3ka.

38.0 mg, 56%. Black solid.

Rf = 0.50 (60% EA in PE)

IH NMR (600 MHz, CDCls) § 7.25 - 7.20 (m, 5H), 6.29 (d, J = 2.0 Hz, 1H), 6.27 (dd,
J=8.1,2.0 Hz, 1H), 4.54 (s, 2H), 4.49 (s, 1H), 1.99 - 1.92 (m, 1H), 1.85 - 1.76 (m, 2H),
1.57 - 1.40 (m, 8H), 1.36 - 1.29 (m, 4H), 1.28 - 1.19 (m, 4H), 1.18 - 1.05 (m, 8H), 1.02
- 0.95 (m, 3H), 0.90 (d, J = 6.5 Hz, 4H), 0.86 (dd, J = 6.6, 2.8 Hz, 6H), 0.79 (s, 3H),
0.64 (s, 3H).

13C NMR (150 MHz, CDCls) § 190.1, 165.8, 152.2, 147.1, 133.8, 132.1, 129.7, 128.7,
125.9, 120.2, 108.9, 108.3, 104.3, 72.8, 56.5, 56.3, 54.0, 42.5, 39.9, 39.4, 36.1, 35.7,
35.6, 35.4, 32.44, 32.40, 31.8, 28.3, 28.1, 27.9, 25.5, 24.0, 23.7, 22.6, 22.4, 20.6, 18.5,
11.8,11.1.

HRMS-ESI (m/z) [M+H]" calculated for C42Hs7CINO.S 674.3793, found 674.3775.

2-Amino-3-((4-chlorophenyl)thio)-1H-inden-1-one (3aa)

[o]

S

)

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to afford the desired
product.

57.4 mg, 99%. Black solid.

Rf=0.37 (10% EA in PE)

'TH NMR (600 MHz, CDCl3) & 7.27 (d, J = 7.2 Hz, 1H), 7.23 (s, 4H), 7.16 (t, ] = 7.5
Hz, 1H), 6.90 (t, J = 7.4 Hz, 1H), 6.65 (d, J = 7.3 Hz, 1H), 4.45 (s, 2H).

13C NMR (150 MHz, CDCl3) & 192.1, 148.3, 144.9, 136.0, 132.8, 132.5, 129.8, 129.3,
128.5,125.5,123.2, 118.5, 108.7.

HRMS-ESI (m/z) [M+H]" calculated for C15sH1:CINOS 288.0244, found 288.0251.

2-Amino-3-(p-tolylthio)-1H-inden-1-one (3ab)

[o]

S

&

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 4-methylbenzenethiol (38.1 mg, 0.3 mmol) was used to afford the desired
product.

54.2 mg, 99%. Black solid.
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Rr=0.32 (10% EA in PE)

TH NMR (600 MHz, CDCl3) § 7.26 - 7.22 (m, 3H), 7.15 (td, J = 7.6, 1.1 Hz, 1H), 7.09
(d, J = 8.0 Hz, 2H), 6.90 - 6.86 (m, 1H), 6.68 (d, J = 7.3 Hz, 1H), 4.27 (s, 2H), 2.31 (s,
3H).

13C NMR (150 MHz, CDCl3) 6 192.3, 148.5, 143.8, 137.0, 135.8, 130.5, 129.9, 129.0,
128.7,125.4,122.8, 118.5, 111.5, 20.8.

HRMS-ESI (m/z) [M+H]" calculated for C16H14aNOS 268.0791, found 268.0793.

2-Amino-3-((2,6-dimethylphenyl)thio)-1H-inden-1-one (3ac)

[o]

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 2,6-dimethylbenzenethiol (42.3 mg, 0.3 mmol) was used to afford the
desired product.

43.7 mg, 78%. Black solid.

Rf=10.31 (10% EA in PE)

'"H NMR (600 MHz, CDCl3) § 7.22 - 7.18 (m, 1H), 7.18 - 7.16 (d, J = 7.0 Hz, 1H), 7.15
-7.11 (m, 3H), 6.90 - 6.86 (m, 1H), 6.60 (d, ] = 7.2 Hz, 1H), 3.48 (s, 2H), 2.52 (s, 6H).
13C NMR (150 MHz, CDCl3) § 192.1, 147.8, 144.0, 139.0, 135.6, 130.1, 129.7, 129.4,
128.8, 126.3, 122.4, 118.3, 117.6, 22 4.

HRMS-ESI (m/z) [M+H]" calculated for C17H1sNOS 282.0947, found 282.0952.

2-Amino-3-((3,5-dimethylphenyl)thio)-1H-inden-1-one (3ad)

[¢)

NHZ

S

.

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 3,5-dimethylbenzenethiol (46.1 mg, 0.3 mmol) was used to afford the
desired product.

48.4 mg, 86%. Black solid.

Rr=0.43 (10% EA in PE)

'TH NMR (600 MHz, CDCl3) & 7.26 (d, J = 6.9 Hz, 1H), 7.16 (td, J = 7.7, 1.2 Hz, 1H),
6.94 (s, 2H), 6.91 - 6.87 (m, 1H), 6.82 (s, 1H), 6.71 (d, J = 7.3 Hz, 1H), 4.29 (s, 2H),
2.29 -2.23 (m, 6H).

13C NMR (150 MHz, CDCl3) & 192.4, 148.6, 143.9, 139.4, 135.8, 133.1, 128.8, 128.7,
126.2, 125.4,122.8, 118.5, 111.0, 21.1.

HRMS-ESI (m/z) [M+H]" calculated for C17H16NOS 282.0947, found 282.0942.

2-Amino-3-((4-isopropylphenyl)thio)-1H-inden-1-one (3ae)
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[¢]

S

A

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 4-tert-butylbenzenethiol (51.4 mg, 0.3 mmol) was used to afford the desired
product.

57.1 mg, 93%. Purple solid.

Rr=0.50 (10% EA in PE)

TH NMR (600 MHz, CDCl3) § 7.32 - 7.29 (m, 2H), 7.28 - 7.26 (m, 2H), 7.26 - 7.25 (m,
1H), 7.20 - 7.13 (m, 1H), 6.89 (t,J = 7.4 Hz, 1H), 6.72 (d, J = 7.3 Hz, 1H), 4.32 (s, 2H),
1.30 (s, 9H).

I3C NMR (150 MHz, CDCl3) 8 192.3, 150.1, 148.6, 144.1, 135.8, 130.2, 128.7, 128.3,
126.7, 125.4,122.9, 118.5, 110.9, 34.3, 31.1.

HRMS-ESI (m/z) [M+H]" calculated for C1oH20NOS 310.1260, found 310.1249.

2-Amino-3-((4-methoxyphenyl)thio)-1H-inden-1-one (3af)

[o]

Q

S

o

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 4-methoxybenzenethiol (46.0 mg, 0.3 mmol) was used to afford the desired
product.

46.0 mg, 82%. Black solid.

Rr=0.43 (20% EA in PE)

'TH NMR (600 MHz, CDCl3) 8 7.33 - 7.30 (m, 2H), 7.23 (d, J = 7.1 Hz, 1H), 7.14 (td,
J=7.7,1.1 Hz, 1H), 6.90 - 6.86 (m, 1H), 6.85 - 6.82 (m, 2H), 6.67 (d, J = 7.3 Hz, 1H),
4.19 (s, 2H), 3.78 (s, 3H).

I3C NMR (150 MHz, CDCl3) 8 192.2, 159.6, 148.3, 142.9, 135.6, 131.6, 128.9, 125.5,
123.4,122.7, 118.5, 115.3, 113.1, 55.4.

HRMS-ESI (m/z) [M+H]" calculated for C16H14NO-S 284.0740, found 284.0743.

N-(4-((2-Amino-1-0x0-1H-inden-3-yl)thio)phenyl)acetamide (3ag)

o

S

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and N-(4-mercaptophenyl)acetamide (55.7 mg, 0.3 mmol) was used to afford
the desired product.

55.1 mg, 89%. Black solid.

Rr=0.48 (50% EA in PE)
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TH NMR (600 MHz, DMSO-ds) & 9.94 (s, 1H), 7.51 (d, J =8.7 Hz, 2H), 7.26 - 7.20 (m,
2H), 7.16 (m, 2H), 6.86 - 6.79 (m, 1H), 6.48 (m, 1H), 6.31 (s, 2H), 2.01 (s, 3H).

13C NMR (150 MHz, DMSO-d¢) 8§ 193.0, 169.4, 150.4, 147.3, 138.5, 136.6, 129.0,
128.6, 128.5, 124.7, 123.0, 120.8, 117.6, 104.1, 24.1.

HRMS-ESI (m/z) [M+H]" calculated for C17H15N20,S 311.0849, found 311.0853.

2-Amino-3-((4-(trifluoromethyl)phenyl)thio)-1H-inden-1-one (3ah)

(0]

NHZ

S

o

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 4-(trifluoromethyl)benzenethiol (54.5 mg, 0.3 mmol) was used to afford the
desired product.

65.5 mg, 99%. Black solid.

Rr=0.31 (10% EA in PE)

1H NMR (400 MHz, CDCl3) & 7.50 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 8.3 Hz, 2H), 7.31
(d, J=7.1 Hz, 1H), 7.19 (t,J = 7.5 Hz, 1H), 6.92 (t, ] = 7.4 Hz, 1H), 6.68 (d,J =7.3
Hz, 1H), 4.54 (s, 2H).

13C NMR (100 MHz, CDCIl3) & 192.0, 148.4, 145.8, 140.0, 136.3, 8 128.4 (q, J = 32.7
Hz), 128.3,127.2, 126.5 (q, J = 3.7 Hz), 125.6, & 124.5 (q, ] = 272.0 Hz). 123.6, 118.5,
106.5.

HRMS-ESI (m/z) [M+H]" calculated for C16H11FsNOS 322.0508, found 322.0513.

2-Amino-3-((4-fluorophenyl)thio)-1H-inden-1-one (3ai)

[o]

S

o

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 4-fluorobenzenethiol (39.2 mg, 0.3 mmol) was used to afford the desired
product.

53.6 mg, 99%. Black solid.

Rr=0.34 (10% EA in PE)

'H NMR (600 MHz, DMSO-d¢) 8 7.33 - 7.30 (m, 2H), 7.19 - 7.12 (m, 4H), 6.83 (t, J =
7.3 Hz, 1H), 6.52 (d, J = 7.5 Hz, 1H), 6.45 (s, 2H).

13C NMR (150 MHz, DMSO-ds) 8 192.8, 161.5 (d, ] = 242.7 Hz), 150.2, 147.7, 136.6,
131.0 (d, J = 2.9 Hz), 129.7 (d, J = 8.1 Hz), 128.0, 124.6, 123.0, 117.2, 116.9 (d, J =
22.1 Hz), 102.3.

HRMS-ESI (m/z) [M+H]" calculated for C1sH1:FNOS 272.0540, found 272.0545.
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2-Amino-3-((2-bromophenyl)thio)-1H-inden-1-one (3aj)

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 2-bromobenzenethiol (57.9 mg, 0.3 mmol) was used to afford the desired
product.

62.5 mg, 95%. Black solid.

Rf=10.38 (10% EA in PE)

'H NMR (600 MHz, CDClz) 8 8.11 (d, J = 7.7 Hz, 1H), 7.68 (t, J = 1.7 Hz, 1H), 7.63
(d, J=4.0 Hz, 2H), 7.62 - 7.59 (m, 1H), 7.52 (m, 1H), 7.48 - 7.45 (m, 1H), 7.36 (t, J =
7.9 Hz, 1H), 4.05 (s, 2H).

13C NMR (150 MHz, CDCl3) 6 192.0, 138.0, 135.4, 134.2, 134.1, 133.5, 131.2, 130.9,
130.3, 130.0, 129.6, 129.2, 123.3, 117.8, 22.4.

HRMS-ESI (m/z) [M+H]" calculated for C1sH1:BrNOS 331.9739, found 331.9742.

2-Amino-3-((3-bromophenyl)thio)-1H-inden-1-one (3ak)

o

S

<

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 3-bromobenzenethiol (57.9 mg, 0.3 mmol) was used to afford the desired
product.

49.9 mg, 76%. Black solid.

R¢=0.38 (10% EA in PE)

'"H NMR (600 MHz, DMSO-d¢) & 7.40 (s, 1H), 7.35 - 7.30 (m, 1H), 7.28 - 7.22 (m,
2H), 7.22 - 7.18 (m, 2H), 6.84 (t, ] = 7.3 Hz, 1H), 6.59 (s, 2H), 6.51 (d, J = 7.4 Hz, 1H).
13C NMR (150 MHz, DMSO-ds) 8 192.5, 150.2, 148.4, 138.8, 136.7, 131.7, 128.8,
128.8, 127.8, 1259, 124.4, 123.2, 122.8, 117.1, 99.8.

HRMS-ESI (m/z) [M+H]" calculated for C1sH1:BrNOS 331.9739, found 331.9742.

2-Amino-3-((4-bromophenyl)thio)-1H-inden-1-one (3al)

o]

S

v

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and 4-bromobenzenethiol (57.9 mg, 0.3 mmol) was used to afford the desired
product.

65.9 mg, 99%. Black solid.

Rr=0.38 (10% EA in PE)

'TH NMR (600 MHz, CDCl3) § 7.39 - 7.36 (m, 2H), 7.28 (d, J = 7.1 Hz, 1H), 7.19 - 7.14
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(m, 3H), 6.93 - 6.88 (m, 1H), 6.65 (d, J = 7.3 Hz, 1H), 4.45 (s, 2H).

I3C NMR (150 MHz, CDCl3) § 192.2, 148.4, 145.1, 136.2, 133.6, 132.8, 129.6, 128.5,
125.6, 123.4,120.3, 118.6, 108.5

HRMS-ESI (m/z) [M+H]" calculated for C1sH1:BrNOS 331.9739, found 331.9741.

2-Amino-3-(naphthalen-2-ylthio)-1H-inden-1-one (3am)

S

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and naphthalene-2-thiol (49.1 mg, 0.3 mmol) was used to afford the desired
product.

60.0 mg, 99%. Black solid.

Rf=10.47 (10% EA in PE)

'TH NMR (600 MHz, CDCl3) 6 7.79 (d, J = 7.9 Hz, 1H), 7.77 - 7.74 (m, 2H), 7.72 (d, J
= 8.0 Hz, 1H), 7.49 - 7.44 (m, 2H), 7.42 (dd, J = 8.6, 1.8 Hz, 1H), 7.30 (d, ] = 7.1 Hz,
1H), 7.16 - 7.09 (m, 1H), 6.89 (t,J = 7.4 Hz, 1H), 6.71 (d, ] = 7.3 Hz, 1H), 4.42 (s, 2H).
13C NMR (150 MHz, CDCl3) 8 192.2, 148.5, 144.5, 135.9, 134.2, 132.3, 131.3, 129.3,
128.6, 128.2, 127.5, 127.2, 126.5, 126.34, 126.25, 125.4, 123.0, 118.5, 109.8.
HRMS-ESI (m/z) [M+H]" calculated for C1oH14NOS 304.0791, found 304.0790.

2-Amino-3-(pyridin-4-ylthio)-1H-inden-1-one (3an)

o]

Following Procedure D, 2-(acetoxyimino)-2,3-dihydro-1H-inden-1-one (41.9 mg, 0.2
mmol) and pyridine-4-thiol (34.7 mg, 0.3 mmol) was used to afford the desired product.
49.5 mg, 97%. Black solid.

Rf=0.28 (50% EA in PE)

!H NMR (600 MHz, CDCl3) § 8.37 (d, J = 6.0 Hz, 2H), 7.31 (d, ] = 7.1 Hz, 1H), 7.19
(t,J=7.5Hz, 1H), 7.14 (d, J = 6.1 Hz, 2H), 6.92 (t, J = 7.4 Hz, 1H), 6.68 (d, J = 7.3
Hz, 1H), 4.70 (s, 2H).

13C NMR (150 MHz, CDCl3) 6 191.8, 150.1, 148.4, 146.9, 146.5, 136.4, 128.0, 125.6,
123.8, 121.3, 118.3, 103.7.

HRMS-ESI (m/z) [M+H]" calculated for C14H11N20S 255.0587, found 255.0586.

2-Amino-3-((4-chlorophenyl)thio)-6-methyl-1H-inden-1-one (3ba)

o)
HsC
(L)

S

o

Cl

Following Procedure D, 2-(acetoxyimino)-6-methyl-2,3-dihydro-1H-inden-1-one (44.8
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mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to afford the
desired product.

62.6 mg, 99%. Black solid.

R¢=10.34 (10% EA in PE)

'"H NMR (600 MHz, CDCl3) § 7.22 (s, 4H), 7.11 (s, 1H), 6.95 (d, J = 7.3 Hz, 1H), 6.52
(d, J=7.4 Hz, 1H), 4.35 (s, 2H), 2.22 (s, 3H).

13C NMR (150 MHz, CDCl3) 6 192.3, 145.2, 144.4, 135.8, 135.4, 132.8, 132.5, 129.7,
129.4, 128.8, 124.4, 118.3, 109.4, 20.7.

HRMS-ESI (m/z) [M+H]" calculated for C16H13CINOS 302.0401, found 302.0400.

2-Amino-3-((4-chlorophenyl)thio)-6-methoxy-1H-inden-1-one (3ca)

o}
H4CO.
()

S

o

Following Procedure D, 2-(acetoxyimino)-6-methoxy-2,3-dihydro-1H-inden-1-one
(48.1 mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to afford
the desired product.

57.3 mg, 90%. Black solid.

R¢=10.44 (10% EA in PE)

'TH NMR (400 MHz, CDCl3) & 7.23 (s, 4H), 6.92 (s, 1H), 6.60 (dd, J=7.9, 1.9 Hz, 1H),
6.49 (d, J = 8.0 Hz, 1H), 4.25 (s, 2H), 3.74 (s, 3H).

13C NMR (100 MHz, CDCl3) 8 191.9, 158.9, 143.9, 139.4, 132.6, 132.5, 130.2, 129.8,
129.6, 119.0, 118.0, 111.6, 110.9, 55.7.

HRMS-ESI (m/z) [M+H]" calculated for C16H13CINO,S 318.0350, found 318.0344.

2-Amino-3-((4-chlorophenyl)thio)-5,6-dimethoxy-1H-inden-1-one (3da)
L

3
Following Procedure D, 2-(acetoxyimino)-5,6-dimethoxy-2,3-dihydro-1H-inden-1-one
(54.3 mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to afford
the desired product.
40.4 mg, 58%. Brown solid.
Rr=0.50 (20% EA in PE)
'"H NMR (400 MHz, CDCl3) & 7.22 (s, 4H), 6.94 (s, 1H), 6.30 (s, 1H), 4.43 (s, 2H),
3.81 (s, 3H), 3.78 (s, 3H).
13C NMR (100 MHz, CDCl3) & 191.2, 155.8, 146.6, 145.4, 145.0, 133.6, 132.3, 129.7,
128.8, 119.3, 108.9, 104.3, 103.4, 56.5, 56.2.
HRMS-ESI (m/z) [M+H]" calculated for C17H1sCINOsS 348.0456, found 348.0460.
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2-Amino-5-chloro-3-((4-chlorophenyl)thio)-1H-inden-1-one (3ea)

[o]

S

o

Following Procedure D, 2-(acetoxyimino)-5-chloro-2,3-dihydro-1H-inden-1-one (49.0
mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to afford the
desired product.

67.4 mg, 99%. Black solid.

R¢=10.44 (10% EA in PE)

'"H NMR (600 MHz, CDCl3) § 7.30 (dd, J = 8.2, 1.0 Hz, 1H), 7.25 - 7.23 (m, 3H), 7.21
-7.18 (m, 2H), 6.77 (dd, J = 8.2, 7.0 Hz, 1H), 4.63 (s, 2H).

I3C NMR (150 MHz, CDCl3) 8 190.7, 147.4, 144.7, 141.83, 134.9, 132.2, 131.0, 129.8,
128.5, 126.8, 122.5, 113.4, 109.1.

HRMS-ESI (m/z) [M+H]" calculated for C15H10Ci2NOS 321.9855, found 321.9851.

2-Amino-6-bromo-3-((4-chlorophenyl)thio)-1H-inden-1-one (3fa)

o}

Following Procedure D, 2-(acetoxyimino)-6-bromo-2,3-dihydro-1H-inden-1-one (58.3
mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to afford the
desired product.

73.1 mg, 99%. Black solid.

Rf=10.53 (10% EA in PE)

'TH NMR (600 MHz, CDCl3) 8 7.35 (d, J = 1.7 Hz, 1H), 7.28 (dd, J = 7.8, 1.7 Hz, 1H),
7.25-7.23 (m, 2H), 7.22 - 7.19 (m, 2H), 6.50 (d, J = 7.8 Hz, 1H), 4.46 (s, 2H).

13C NMR (150 MHz, CDCl3) 8 190.7, 146.9, 144.6, 138.0, 132.9, 132.1, 130.1, 129.9,
129.5, 126.3, 119.8, 118.7, 109.2.

HRMS-ESI (m/z) [M+H]" calculated for CsHi0BrCINOS 365.9350, found 365.9349.

2-Amino-4-bromo-3-((4-chlorophenyl)thio)-1H-inden-1-one (3ha)

o]

v

Following Procedure D, 2-(acetoxyimino)-4-bromo-2,3-dihydro-1H-inden-1-one (58.3
mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to afford the
desired product.

48.7 mg, 67%. Black solid.

Rr=0.53 (10% EA in PE)

'TH NMR (600 MHz, CDCl3) 4 7.29 (dd, J =8.2, 0.9 Hz, 1H), 7.25 - 7.23 (m, 3H), 7.21
-7.18 (m, 2H), 6.77 (dd, J = 8.2, 7.0 Hz, 1H), 4.64 (s, 2H).

Cl
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I3C NMR (150 MHz, CDCl3) 6 190.7, 147.4, 144.7, 141.8, 134.9, 132.2, 131.0, 129.8,
128.5, 126.8, 122.5, 113.4, 109.1.
HRMS-ESI (m/z) [M+H]" calculated for CsHi0BrCINOS 365.9350, found 365.9352.

2-Amino-3-((4-chlorophenyl)thio)-1-oxo-1H-indene-4-carbonitrile (3ia)

cN S

0

Following  Procedure = D,  2-(acetoxyimino)-1-oxo-2,3-dihydro-1H-indene-4-
carbonitrile (47.1 mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was
used to afford the desired product.

35.2 mg, 56%. Black solid.

Rr=0.37 (20% EA in PE)

'H NMR (600 MHz, DMSO-ds) & 7.39 (dd, J = 16.2, 7.5 Hz, 2H), 7.34 (d, J = 8.6 Hz,
2H), 7.31-7.24 (m, 4H), 6.92 (t, J = 7.6 Hz, 1H).

13C NMR (150 MHz, DMSO-ds) & 190.1, 153.8, 152.1, 139.8, 136.3, 130.6, 129.7,
129.0, 128.2, 126.4, 124.7, 117.5, 99.8, 98.5.

HRMS-ESI (m/z) [M+H]" calculated for C¢HioCIN2OS 313.0197, found 313.0180.

2-Amino-3-((4-chlorophenyl)thio)-4-(trifluoromethyl)-1H-inden-1-one (3ja)

CFy 9

P

Following Procedure D, 2-(acetoxyimino)-4-(trifluoromethyl)-2,3-dihydro-1H-inden-
I-one (55.9 mg, 0.2 mmol) and 4-chlorobenzenethiol (44.3 mg, 0.3 mmol) was used to
afford the desired product.

60.7 mg, 90%. Black solid.

Rf=10.27 (10% EA in PE)

'H NMR (400 MHz, CDCl3) 6 7.50 (d, J = 8.2 Hz, 1H), 7.42 (d, J = 7.0 Hz, 1H), 7.25
- 7.17 (m, 4H), 7.00 (t, J = 7.6 Hz, 1H), 4.78 (s, 2H).

13C NMR (100 MHz, CDCl3) & 190.4, 148.4, 147.6, 133.8, § 133.1 (g, J = 5.8 Hz),
132.1,130.1,129.7,128.2, 125.9, 125.3, 123.5(q, J = 273.2 Hz), 121.7 (g, = 33.4 Hz),
107.2.

HRMS-ESI (m/z) [M+H]" calculated for C16H10CIF3NOS 356.0118, found 356.0116.
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V. Mechanistic Studies

Control experiments

standard conditions o
Cu(OTf); (5 mol%) ’ NH,
NaZCO3 (1.5 equiv)
Clé:NOAC DMSO (0.1 M) s
N,, rt 3h Q
1a 2a Cl" 3aa
entry devation from standard conditions yield
1 none 99%
2 TEMPO (2.5 equiv) 4%
3 no base 0%
4 4-Cl-CgH4SNa instead of 2a, no base 81%
5 no Cu(OTf), 82%

standard conditions 7(}
o SH  cu(0Th), (5 mol%) 0 NH
Na,COj (1.5 equiv) 2
+ B NOAc +
NOAc

DMSO (0.1 M)
i, 0.5 h
OMe TEMPO (2.5 eq)
1a 2f 1a

20.6 mg, 51% 6.6 mg, 11% 11.2 mg, 19%

Scheme S1 control experiments

OMe

'TH NMR (600 MHz, CDCl3) 8 7.59 - 7.56 (m, 2H), 6.97 - 6.95 (m, 2H), 3.84 (s, 3H),
1.65 (s, 6H), 1.58 - 1.22 (m, 12H).
Spectroscopic data matches that reported in the literature.’
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Unsuccessful substrate:

& o
J o e Q%Q O oY

Cl

Scheme S2

Proposed reaction mechanism without Cu(OTf):
(0]

o) o}
%NOAC @&N' ) %NH
sl sl
ArS

1a
ArS”

NazCos‘ radical coupling
ArSH
2 o o
SAr SAr
3 sl

Scheme S3 Proposed reaction mechanism without Cu(OTf)2
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Kinetic experiments

Reaction conditions: 2-(acetoxyimino)-5,6-dimethoxy-2,3-dihydro-1H-inden-1-one 1d
(0.6 mmol, 1 equiv) and 4-chlorobenzenethiol 1a (0.9 mmol, 1,5 equiv), Cu(OTf) (5
mol%), Na>xCOs3 (0.9 mmol, 1.5 equiv), and internal standard 4-nitrotoluene (0.6 mmol)
was added to a 25 mL flask with a stir bar. Then DMSO (6 mL) was added to the flask
through the rubber septum using syringes. At regular intervals, an aliquot of sample was
taken out from the reaction vessel, quenched by water and was extracted by EtOAc,
then concentrated. The yields were monitored by 'H NMR analysis.

SH MeO
° Cu(OTf); (5 mol%) O’ NH,
MeO . Na,COj3 (1.5 equiv) MeO
NOAc DMSO (0.1 M)
MeO ol rt Q

1d 2a 3da

®  without Cu(OTf),
A with Cu(OTf),

35 A

30

Yield (%)

15 20 25 30 35 40 45
Time (min)
Figure S1 Reaction condition with or without copper
To gain more insight into the reaction, we compared the reactions with and without

the copper catalyst. It further proved that copper significantly promoted the reaction
rate.
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V. Scale-Up Reaction

[0)

Cu(OTH), (5 mol%) O’ NH,
Na2C03 (1.5 equiv)
©i§:NOAc

S

DMSO (0.1 M)
rt3h Q

Cl
1a 2a 3aa

838 mg, 4 mmol 1.12g, 3.9 mmol
For scale-up reaction, 1-indanone oxime acetate 1a (838 mg, 4 mmol, 1 equiv), 4-
chlorothiophenol 2a (885 mg, 6 mmol, 1.5 equiv), Cu(OTf)2 (73.8 mg, 0.2 mmol, 5
mol%), and Na,COz (642 mg, 6 mmol, 1.5 equiv) were added to a solution of DMSO
(40 mL). Then, the reaction mixture was stirred at room temperature for 3 h. After the
completion of the reaction indicated by TLC, the reaction mixture was quenched by
water and was extracted by EtOAc for three times. The combined organic layer was
dried over anhydrous sodium sulfate, filtered, concentrated, and then purified by flash
chromatography on silica gel to provide the corresponding product 3aa in 82% vyield.
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VI . Crystal Data for 3aa

A suitable crystal was selected and then tested on a SuperNova, Dual, Cu at zero,
AtlasS2 diffractometer. The crystal was kept at 100.0(2) K during data collection.

— Prob = 350
© Temp = 100
~

©

o

o

=

I

o

I

o

A

oM

™ ci5

L

Ln

= cto

©

?

=

[un]

—

a

.

o

Z 138 f-2 1 41/a R = 0.05 RES= 0 -38X

CCDC 2090352
X-ray structure and CCDC number of compound 3ab

Crystal data and structure refinement for 3ab.

Identification code 3ab
Empirical formula C16H13NOS
Formula weight 267.33
Temperature/K 100.0(2)
Crystal system monoclinic
Space group P2;

alA 5.9615(2)
b/A 5.21490(10)
c/A 20.9115(7)
o/° 90

/e 98.104(3)
v/° 90
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Volume/A3

Z

pcalcg/ cm?®
w/mm?

F(000)

Crystal size/mm?
Radiation

643.62(3)

2

1.379

2.142

280.0

0.13 x0.11 %0.08
CuKa (A= 1.54184)

20 range for data collection/°4.268 to 147.52

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]
Final R indexes [all data]

-7<h<7,-4<k<6,-26<1<25
4464

1890 [Rint = 0.1130, Rsigma = 0.0738]
1890/1/182

1.034

R1=10.0578, wR2 = 0.1488
R1=10.0589, wR2 = 0.1512

Largest diff. peak/hole / e A0.76/-0.49

Flack parameter

0.01(4)
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