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1. General information.

Unless otherwise noted, all of the reagents were used directly without purification. The reactions were
performed using a WP-RH-1020 reactor from Xi'an WATTECS Experimental Equipment Co. Ltd. Melting
points were measured on a microscopic apparatus and were uncorrected. 'H NMR spectra were recorded
on a Bruker DPX-400 (400 MHz) spectrometer in deuterated chloroform. The chemical shifts (5) are
reported in ppm relative to tetramethylsilane. The multiplicities of signals are designated by the following
abbreviations: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublets), dt
(doublet of triplets), td (triplet of doublets), ddd (doublet of doublet of doublets). Coupling constants (J)
are reported in hertz (Hz). 'F NMR spectra were recorded using a 376 MHz spectrometer. 3C NMR
spectra were recorded at 101 MHz on Bruker DPX-400. The chemical shifts are reported relative to
residual CHCI; (8 ¢ = 77.00 ppm). High resolution mass spectra (HRMS) were obtained on an Agilent LC-
MSD-Trap-XCT spectrometer with micromass MS software using electrospray ionization (ESI). 2-
phenylindol (1a), 4-methylbenzensulfonyl azide (2a), tetrahydrofuran (3a) is commercially available. 2-
arylindole derivatives (1b-1m) [- 2| and benzensulfonyl azide derivatives (2e-2i) Bl were prepared
according to literatures

2. General catalytic procedure.

H
R4 ) -PhSO,N3 —
NV W H Sealed, 105 °C, 16 h @"
R¥ =

S
Il
o

Under air atmosphere, a reaction tube (15 mL) equipped with a magnetic stirrer bar was charged with 2-
arylindol (0.1 mmol), sulfonyl azide (0.11 mmol), TBPB (2.5 equiv.), H;O (75 xL) in THF (1 mL). The
reaction mixture was stirred at 105 °C for 16 h, and then extracted with EtOAc (10 mLx3). The solvent
was removed under reduced pressure and the residue was purified by chromatography on silica gel (elute:
EtOAc/petroleum ether 1:2) to give the desired product. The structure was established on 'H NMR COSY
('H - 'H), COSY ('3C - 'H) (HSQC and HMBC), 2D-NOESY ('H - 'H) spectrum (see characterization data
4k page 31 - 34).
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4. Optimization of reaction conditions.

H
H ) Ph
N Ph + TsN; + o) ﬂ» %
Y Sealed, 95 °C o
Ts
1a 2a 3a 4a
Entry H,O THF Yield (%)
('uL)[a] (mL)[b]
1 50 2 20%
2 100 2 20%
3 150 2 30%
4 200 2 30%
5 250 2 25%
6 300 2 24%
7 75 1 41%

[IH,0: 28 equiv. (50 pL), 56 equiv. (100 uL), 84 equiv. (150 uL), 112 equiv. (200 x«L) 140 equiv. (250
1L), 168 equiv. (300 L) P' THF: commercial reagent from J&K scientific, pure: 99.9%, water: <50 ppm

5. Radical trapping experiments.

TEMPO (3.0 equiv.) Ts

m H20 (75 pl) 0
Ph . CO TBPB (2.5 equiv.) 4a ND
TSN, Sealed, 105 °C, 16 h Bh

N

H
1a
1

Iz _

2a 3a
BHT (3.0 equiv.)

N

A)

m Ho0 (75 pl)
Ph . C TBPB (2.5 equiv.) 4a, 25 9%

®) N Tes ° Sealed, 105 °C, 16 h ’

a . .
1,1-diphenylethylene (3.0 equiv.)
C)

2a 3a
\ H,0 (75 )
TBPB (2.5 equiv.
N Sealed, 105 °C, 16 h
a

1

2a 3a

Under air atmosphere, three reaction tubes (15 mL) equipped with three magnetic stirrer bars were
charged with 2-phenylindol 1a (0.1 mmol), 4-methylphenylsulfonyl azide 2a (0.11 mmol), TBPB (2.5
equiv.), H,O (75 uL) in THF (1 mL). Subsequently, three radical scavengers including (2,2,6,6-
tetramethylpiperidine)-1-oxyl (TEMPO 3.0 equiv.), 2,6-di-tert-butyl-4-methyl- phenol (BHT 3.0
equiv.) and 1,1-diphenylethylene (3.0 equiv.) were dissolved in THF respectively (reaction A, B and
C). The reaction mixture was stirred at 105 °C for 16 h. After the reaction was carried out, no desired
product 4a was observed in reaction A. Product 4a was obtained in 25%, 45% respectively in reactions
B and C. And arylsulfonyl radical was trapped by BHT and 1,1-diphenylethylene, which were
detected by HMSR.
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a) 2.2,6,6-tetramethylpiperidinooxy b) 2,6-di-tert-butyl-4-methylphenol
(TEMPO) (BHT)

O 0 o
w r e
(0]
HRMS (ESI) m/z calcd for Cq3HpgNO* HRMS (ESI) m/z calcd for C1gHzgNaOy* HRMS (ESI) m/z calcd for CooHzgNaO3S*
[M+H]" 228.1958, found, 228.1960 [M+Na]* 313.2138, found, 313.2137 [M+Na]* 397.1808, found, 397.1807

c)  1,1-diphenylethylene

Ph
Ph

0 _Ph /:<

Ts Ph

HRMS (ESI) m/z calcd for C1gH190O* HRMS (ESI) m/z calcd for CoqH190,S™
[M+H]* 251.1430, found, 251.1429 [M+H]* 335.1100, found, 335.1098

Sample Name  XUP-TEMPO Position PL-AL Instrument Name  Instrument 1 User Name:

Inj Vol 0.08 InjPosition SampleType Sample IRM Calibration Status Al Tons Missed

Data Filename XUP-TEMPO.d ACQ Method test.m Comment Acquired Time 1/10/2020 4:00:38 PM
%10 4 | *ESI Scan (0.191-0.273 min, 11 Scans) Frag=180.0V XUP-TEMPO.d Subtract

5.2 2281960

0.8 229.1994

228.1 2282 2283 2284 2285 2286 2287 2288 2289 229 2201 2202 2203
Counts vs. Mass-to-Charge (miz)

a) TEMPO- tetrahydrofuran radical
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Sample Name  YUP-BHT Position P1-A2 Instrument Name  Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sampie. IRM Calibration Status All Tons Missed
Data Filename  XUP-BHT.d ACQ Method test.m Comment Acquired Time 1/10/2020 4:55:13 PM

x10 3 |+ES| Scan (0.224-0.241 min, 3 Scans) Frag=180.0V XUP-BHT.d Subtract

313.2137

0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

314.2192

313.1 313.2 3133 3134 3135 313.6 313.7 313.8 3139 314 3141 3142 3143 3144
Counts vs. Mass-to-Charge (m/z)

b) BHT- tetrahydrofuran radical

Sample Name XUP-BHT Position P1-A2 Instrument Name Instrument 1 User Name
Inj Vol 01 InjPosition SampleType Sample IRM Calibration Status Al Tons Missed
Data Filename  XUP-8HT.d ACQMethod  testm Comment Acquired Time 1/10/2020 4:55:13 PM

x10 3 |*ESI| Scan (0.183-0.192 min, 2 Scans) Frag=180.0V XUP-BHT.d Subtract
6.2
6
5.8
B.€ 397.1807
54
5.2
5
4.8
4.6
4.4
4.2
4
3.8
3.6
3.4
3.2
3
28
2.6
2.4
22
2
1.8
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
[¢]

398.1845

399.1841

397 397.2 3974 3976 3978 398 398.2 3984 3986 3988 399 399.2 399.4
Counts vs. Mass-to-Charge (m/z)

b) BHT- 4-methyl-phenylsulfonyl radical
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Sample Name  xhp-ybd Position P1-83 Instrument Name  Instrument 1 User Name

Inj Vol 08 InjPosition SampleType Sample IRM Calibration Status Al Tons Missed
Data Filename  xhp-yixi.d ACQ Method testm Comment. Acquired Time 8/15/2020 9:25:42 PM
«10 3 [+ESI Scan (0.268-0.282 min, 6 Scans) Frag=180.0V xhp-yixi.d Subtract
1.1

1.05

14 251.1429
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55-
0.5
0.45-
0.4
0.35
0.3
0.25
0.2
0.15
0.1 252.1448

0.054

2509 251 251.1 251.2 251.3 251.4 2515 251.6 251.7 251.8 2519 252 2521 2522 252.3 252.4
Counts vs. Mass-to-Charge (m/z)

b) 1,1-diphenylethylene - tetrahydrofuran radical

Sample Name  xhp-yixi Position P1-B3 Instrument Name Instrument 1 User Name

Inj Vol 0.8 InjPosition SampleType Sample IRM Calibration Status. Al Tons Missed

Data Filename  xhp-yix.d ACQ Method test.m Comment Acquired Time 8/15/2020 9:25:42 PM
x10 3 |+*ESI| Scan (0.253-0.268 min, 4 Scansa) Frag=180.0V xhp-yixi.d Subtract

335.1098

a8 b &
"

WWww

NNNN

336.1129

- -

o
dnahbhdoNNbOROUNLODANDDDOND D

[=]

336.3255

o
S
"

337.1123

o
oh
h

334.8 335 335.2 3354 3356 3358 336 336.2 336.4 336.6 336.8 337 337.2 3374 3376
Counts vs. Mass-to-Charge (m/z)

b) 1,1-diphenylethylene - 4-methyl-phenylsulfonyl radical
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6. Characterization of the products

NP

5a

2-phenyl-3-(tetrahydrofuran-2-yl)-1H-indole (5a)

'H NMR (400 MHz, Chloroform-d) & 8.13 (s, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.51 — 7.49 (m,
2H), 7.45 — 7.41 (m, 2H), 7.39 — 7.35 (m, 1H), 7.32 (d, /= 8.0 Hz, 1H), 7.20 — 7.16 (m, 1H),
7.13 —7.10 (m, 1H), 5.16 — 5.12 (m, 1H), 4.23 — 4.18 (m, 1H), 3.91 — 3.86 (m, 1H), 2.40—
2.32 (m, 1H), 2.26 —2.15 (m, 2H) 2.11 — 2.02 (m, 1H). *C NMR (101 MHz, Chloroform-d)
0 136.4, 136.3, 132.6, 128.8, 128.7, 128.1, 127.0, 122.3, 120.6, 119.9, 112.8, 111.0, 75.4,
68.4, 32.2, 27.1 ppm; HRMS (ESI) m/z calcd. for C;gH;7NO [M+H]", 264.1383. Found: m/z
264.1385.

Ph

N ZT

Ts Q

(2-Phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4a)

Yellow solid, isolated yield 81% (33.7 mg); m.p. 72.7-73.0 °C. 'H NMR (400 MHz,
Chloroform-d) ¢ 8.22 (s, 1H), 7.52 — 7.33 (m, 6H), 7.25 — 7.21 (m, 3H), 7.17 - 7.11 (td, J =
7.0, 0.8 Hz, 1H), 7.11 — 7.05 (m, 1H), 6.86 (d, J = 8.0 Hz, 2H), 5.35 (d, /= 7.3 Hz, 1H), 4.29
—4.14 (m, 2H), 3.93 — 3.87 (m, 1H), 2.73 — 2.66 (m, 1H), 2.64 — 2.48 (m, 1H), 2.25 (s, 3H).
3C NMR (101 MHz, Chloroform-d) é 144.1, 138.0, 136.0, 134.6, 131.8, 129.3, 128.8, 128.7,
128.6, 127.9, 126.7, 122.5, 120.3, 118.9, 111.3, 108.8, 77.3, 75.4, 67.7, 66.7, 28.9, 21.5 ppm;
HRMS (ESI) m/z calcd. for C,5Hp3NOsS [M+H]", 418.1471. Found: m/z 418.1473.

H
N

/Ph

Ts Q

5-Methyl-2-phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4b)

Yellow solid, isolated yield 66% (28.5 mg); m.p. 70.9-72.2 °C. '"H NMR (400 MHz,
Chloroform-d) & 8.04 (s, 1H), 7.50 — 7.43 (m, 5H), 7.31 (d, J = 8.4 Hz, 2H), 7.25 (s, 1H),
7.17 (d, J = 8.2 Hz, 1H), 7.01 (d, J = 7.5 Hz, 1H), 6.91 (d, J = 8.1 Hz, 2H), 5.34 (d, J = 7.2
Hz, 1H), 4.30 — 4.24 (m, 2H), 3.97 — 3.91 (m, 1H), 2.79 — 2.72 (m, 1H), 2.70 — 2.59 (m, 1H),
2.47 (s, 3H), 2.30 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 144.1, 138.0, 134.6, 134.3,
131.9, 129.5, 129.2, 128.8, 128.7, 128.4, 128.0, 126.9, 124.0, 118.5, 110.9, 108.4, 75.4, 67.7,
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66.5, 29.0, 21.7, 21.5 ppm; HRMS (ESI) m/z calcd. for Cp¢H,sNO;S [M+H]*, 432.1628.
Found: m/z 432.1629.

Ts Q

5-Fluoro-2-phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4c)

Yellow solid, isolated yield 77% (33.5 mg); m.p. 64.5-66.0 °C. 'H NMR (400 MHz,
Chloroform-d) 6 8.44 (s, 1H), 7.51 — 7.36 (m, 5H), 7.29 (d, J = 8.0 Hz, 2H), 7.13 — 7.08 (m,
2H), 7.02 — 6.81 (m, 3H), 5.34 (d, /= 7.4 Hz, 1H), 4.22 (td, J= 8.3, 2.8 Hz, 1H), 4.17 — 4.11
(m, 1H), 3.88 (q, /= 8.9 Hz, 1H), 2.68 — 2.65 (m, 1H), 2.60 — 2.44 (m, 1H), 2.29 (s, 3H). 13C
NMR (101 MHz, Chloroform-d) & 157.9 (d, J=236.4 Hz), 144.4, 139.8, 134.4, 132.4, 131.4,
129.4, 128.8, 128.7 (2 C), 128.0, 127.0 (d, J = 9.9 Hz), 112.1 (d, J = 9.6 Hz), 110.6 (d, J =
26.2 Hz), 108.8 (d, J = 4.8 Hz), 103.9 (d, J = 24.0 Hz), 75.1, 67.5, 66.5, 29.0, 21.5 ppm; '°F
NMR (376 MHz, Chloroform-d) & -123.18 (s) ppm; HRMS (ESI) m/z calcd. for
CysH2FNO3S [M+H], 436.1377. Found: m/z 436.1380.

Ts Q

5-Chloro-2-phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4d)

Yellow solid, isolated yield 68% (30.6 mg); m.p. 52.5-54.0 °C. '"H NMR (400 MHz,
Chloroform-d) 6 8.30 (s, 1H), 7.50 — 7.39 (m, 5H), 7.38 (d, J = 1.5 Hz, 1H), 7.29 (d, J = 8.2
Hz, 2H), 7.19 — 7.04 (m, 2H), 6.94 (d, J = 8.0 Hz, 2H), 5.30 (d, /= 7.3 Hz, 1H), 4.22 (td, J =
8.2,2.9 Hz, 1H), 4.13 —4.07 (m, 1H), 3.90 — 3.83 (m, 1H), 2.27 (s, 3H). 13C NMR (101 MHz,
101 MHz, CDCl;+MeOD) o 144.8, 140.1, 134.8, 134.3, 131.9, 129.6, 129.0, 129.0, 128.9,
128.0, 127.8, 125.5, 122.4, 118.1, 112.7, 107.5, 75.6, 67.7, 66.5, 28.8, 21.5 ppm; HRMS (ESI)
m/z calcd. for C,sH,,CINO3S [M+H]*, 452.1082. Found: m/z 452.1084.

H
N

/ Ph
Br

Ts Q

5-Bromo-2-phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4¢)

Yellow solid, isolated yield 83% (41.1 mg); m.p. 70.5-72.0 °C. '"H NMR (400 MHz,
Chloroform-d) 6 8.54 (s, 1H), 7.52 (d, J = 1.6 Hz, 1H), 7.51 — 7.32 (m, 5H), 7.28 (d, J = 8.1
Hz, 2H), 7.21 (dd, J = 8.6, 1.5 Hz, 1H), 7.04 (d, J = 8.6 Hz, 1H), 6.94 (d, J = 8.0 Hz, 2H),
5.30 (d, J=7.5Hz, 1H), 4.22 (td, J = 8.3, 2.7 Hz, 1H), 4.11 — 4.05 (m, 1H), 3.87 — 3.81 (m,
1H), 2.77 — 2.60 (m, 1H), 2.60 — 2.46 (m, 1H), 2.28 (s, 3H). *C NMR (101 MHz, CDCl3+
MeOD) 6 148.4, 143.5, 138.7, 138.0, 135.4, 133.3, 132.7, 132.7, 132.6, 132.2, 131.8, 128.8,
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1249, 116.8, 116.8, 111.3, 79.2, 71.5, 70.3, 32.6, 25.3 ppm; HRMS (ESI) m/z calcd. for
C,5H2,BrNO;S [M+H], 496.0577. Found: m/z 496.0580.

H
N

/Ph

Ts Q

6-Methyl-2-phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4f)

Yellow solid, isolated yield 81% (34.0 mg); m.p. 63.0-63.8 °C. 'H NMR (400 MHz,
Chloroform-d) & 7.93 (s, 1H), 7.49 — 7.37 (m, 5H), 7.33 (d, J = 8.1 Hz, 1H), 7.28 (d, J = 8.2
Hz, 2H), 7.04 (s, 1H), 6.92 (dd, J= 8.1, 0.8 Hz, 1H), 6.87 (d, /= 8.0 Hz, 2H), 5.32 (d,J=7.1
Hz, 1H), 4.25 — 4.18 (m, 2H), 3.95 — 3.88 (m, 1H), 2.74 — 2.67 (m, 1H), 2.63 — 2.53 (m, 1H),
2.42 (s, 3H), 2.27 (s, 3H). 3C NMR (101 MHz, CDCIl; + MeOD) 6 144.8, 140.1, 134.8, 134.3,
131.8, 129.6, 129.0, 129.0, 128.9, 128.0, 127.8, 125.5, 122.4, 118.1, 112.7, 107.5, 75.7, 67.7,
66.5, 28.8, 21.5 ppm; HRMS (ESI) m/z calcd. for C,sHysNOsS [M+H]", 432.1628. Found:
m/z 432.1629.

H
N
/Ph

Ts ?

7-Methyl-2-phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4g),

Green solid, isolated yield 55% (23.0 mg); m.p. 203.0-203.5 °C. 'H NMR (400 MHz,
Chloroform-d) 6 7.98 (s, 1H), 7.53 — 7.50 (m, 2H), 7.48 — 7.39 (m, 3H), 7.32 (d, J = 7.8 Hz,
1H), 7.28 (d, J = 8.3 Hz, 2H), 7.02 (t, /= 7.5 Hz, 1H), 6.97 (d, /= 7.1 Hz, 1H), 6.89 (d, J =
7.9 Hz, 2H), 5.35 (d, J= 7.2 Hz, 1H), 4.30 — 4.15 (m, 2H), 3.93 — 3.87 (m, 1H), 2.71 (s, 1H),
2.64 —2.51 (m, 1H), 2.41 (s, 3H), 2.27 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 144.0,
137.7, 135.5, 134.6, 131.9, 129.2, 128.8, 128.8, 128.5, 128.0, 126.2, 123.1, 120.5, 120.4,
116.7, 109.6, 75.3, 67.7, 66.7, 29.0, 21.5, 16.5 ppm; HRMS (ESI) m/z calcd. for C,sH,sNO5S
[M+H]*, 432.1628. Found: m/z 432.1631.

N
)
Ts Q

2-(p-Tolyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4h)

Yellow solid, isolated yield 71% (30.6 mg); m.p. 207.5-209.0 °C. 'H NMR (400 MHz,
Chloroform-d) ¢ 8.14 (s, 1H), 7.45 (d, J = 7.7 Hz, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.26 — 7.20
(m, 5H), 7.16 — 7.10 (m, 1H), 7.10 — 7.03 (m, 1H), 6.85 (d, J = 8.1 Hz, 2H), 534 (d, /=74
Hz, 1H), 4.25 — 4.18 (m, 2H), 3.95 — 3.88 (m, 1H), 2.63 — 2.66 (m, 1H), 2.61 — 2.51 (m, 1H),
2.42 (s, 3H), 2.24 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 144.1, 138.5, 138.1, 135.8,
134.6, 129.5, 129.2, 128.9, 128.6, 127.9, 126.8, 122.2, 120.1, 118.8, 111.1, 108.4, 75.4, 67.6,
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66.4, 28.8, 21.5, 21.3 ppm; HRMS (ESI) m/z calcd. for Cp¢H,sNO;S [M+H]*, 432.1628.
Found: m/z 432.1630.
H

N

Ts Q

2-(4-Methoxyphenyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4i)

Yellow solid, isolated yield 65% (29.1 mg); m.p. 75.6-77.8 °C. 'H NMR (400 MHz,
Chloroform-d) & 7.99 (s, 1H), 7.45 — 7.41 (m, 3H), 7.30 (d, J = 8.2 Hz, 2H), 7.24 (d, J= 5.6
Hz, 1H), 7.16 — 7.12 (m, 1H), 7.10 — 7.03 (m, 1H), 7.01 — 6.95 (m, 2H), 6.90 (d, J = 8.2 Hz,
2H), 5.33 (d, J= 7.3 Hz, 1H), 4.25 — 4.19 (m, 2H), 3.98 — 3.90 (m, 1H), 3.88 (s, 3H), 2.77 —
2.64 (m, 1H), 2.64 —2.47 (m, 1H), 2.26 (s, 3H). 3C NMR (101 MHz, Chloroform-d) 6 159.9,
144.0, 137.9, 135.7, 134.7, 130.0, 129.2, 128.0, 126.8, 124.2, 122.2, 120.2, 118.7, 114.3,
111.0, 108.3, 75.3, 67.6, 66.4, 55.4, 28.9, 21.5 ppm; HRMS (ESI) m/z calcd. for CycHysNO4S
[M+H]", 448.1577. Found: m/z 448.1580.

VeV

Ts Q

2-(4-Fluorophenyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4j)

Yellow solid, isolated yield 70% (30.4 mg); m.p. 76.5-78.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.37 (s, 1H), 7.49 (d, J= 7.7 Hz, 1H), 7.45 — 7.42 (m, 2H), 7.34 (d, J = 8.2
Hz, 2H), 7.24 (d, J=7.9 Hz, 1H), 7.18 (t, J=7.1 Hz, 1H), 7.13 (t, /= 7.4 Hz, 1H), 7.07 (t, J
= 8.6 Hz, 2H), 6.98 (d, /= 8.1 Hz, 2H), 5.36 (d, /= 7.2 Hz, 1H), 4.28 — 4.22 (m, 2H), 3.91 (q,
J=9.0 Hz, 1H), 2.75 — 2.63 (m, 1H), 2.63 — 2.49 (m, 1H), 2.32 (s, 3H). >*C NMR (101 MHz,
Chloroform-d) 6 162.8 (d, J = 249.8 Hz), 144.4, 137.0, 136.0, 134.6, 130.6 (d, J = 8.3 Hz),
129.4, 128.1, 127.9 (d, J = 2.9 Hz), 126.4, 122.6, 120.4, 118.9, 115.8 (d, /= 21.8 Hz), 111 .4,
109.0, 75.1, 67.7, 66.8, 29.2, 21.5 ppm; '°F NMR (376 MHz, Chloroform-d) & -112.52 (s)
ppm; HRMS (ESI) m/z calcd. for C,sH,FNOsS [M+H]", 436.1377. Found: m/z 436.1382.

H

N
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2-(4-Chlorophenyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4k)

Yellow solid, isolated yield 70% (31.5 mg); m.p. 77.5-80.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.21 (s, 1H), 7.48 (d, J = 7.8 Hz, 1H), 7.43 — 7.33 (m, 4H), 7.31 (d, J = 8.2
Hz, 2H), 7.24 (d, J = 12.0 Hz, 1H), 7.18 (t, J = 7.2 Hz, 1H), 7.11 (1, J = 7.4 Hz, 1H), 6.95 (d,
J=18.0 Hz, 2H), 5.33 (d, J = 7.2 Hz, 1H), 4.36 — 4.13 (m, 2H), 3.90 (q, J = 9.0 Hz, 1H), 2.71
—2.63 (m, 1H), 2.62 — 2.51 (m, 1H), 2.30 (s, 3H). 3C NMR (101 MHz, Chloroform-d) o
144.5, 136.7, 136.1, 134.5, 134.5, 130.1, 130.0, 129.4, 128.9, 128.0, 126.4, 122.7, 120.4,
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1189, 111.5, 109.3, 75.1, 67.7, 66.8, 29.2, 21.6 ppm; HRMS (ESI) m/z calcd. for
CysH,,CINOsS [M+H], 452.1082. Found: m/z 452.1085.
H

N
(<=

Ts Q

2-(4-Bromophenyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (41)

Red solid, isolated yield 71% (35.0 mg); m.p. 67.7-69.0 °C. "H NMR (400 MHz, Chloroform-
d) 5 8.33 (s, 1H), 7.50 (d, J = 8.4 Hz, 3H), 7.32 (dd, J = 8.2, 4.6 Hz, 4H), 7.25 (d, J = 7.89 Hz,
1H), 7.21 (t, J = 7.3 Hz, 1H), 7.14 (t, J = 7.3 Hz, 1H), 6.98 (d, J = 8.1 Hz, 2H), 5.35 (d, J =
7.2 Hz, 1H), 4.28 — 4.22 (m, 2H), 3.92 (q, J = 7.0 Hz, 1H), 2.74 — 2.65 (m, 1H), 2.65 — 2.55
(m, 1H), 2.33 (s, 3H). 3C NMR (101 MHz, Chloroform-d) § 144.4, 136.7, 136.1, 134.6,
132.0, 130.6, 130.3, 129.5, 128.1, 126.5, 122.8, 122.8, 120.5, 119.0, 111.5, 109.4, 75.1, 67.8,
66.9, 29.3, 21.6 ppm; HRMS (ESI) m/z caled. for CosHp,BrNO;S [M+H]*, 496.0577. Found:
m/z 496.0580.

H
N
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3-(3-Tosyltetrahydrofuran-2-yl)-2-(4-(trifluoromethyl)phenyl)-1H-indole (4m)
Red solid, isolated yield 58% (28.0 mg); m.p. 85.0-86.0 °C. "H NMR (400 MHz, Chloroform-
d) 0 8.51 (s, 1H), 7.54 (q, J = 8.5 Hz, 5H), 7.32 (d, J = 8.2 Hz, 2H), 7.26 (d, J = 7.8 Hz, 1H),
7.24 —7.19 (m, 1H), 7.19 — 7.14 (m, 1H), 6.99 (d, J = 8.1 Hz, 2H), 5.38 (d, /= 7.2 Hz, 1H),
431 —4.24 (m, 2H), 3.99 — 3.83 (m, 1H), 2.69 — 2.60 (m, 2H), 2.34 (s, 3H). 3C NMR (101
MHz, Chloroform-d) 6 144.6, 136.4, 136.3, 135.2, 134.5, 130.2 (q, J = 32.7 Hz), 129.5, 129.0,
128.1, 126.3, 125.7 (q, J = 3.7 Hz), 124.0 (q, J = 272.6 Hz), 123.2, 120.7, 119.2, 111.7, 110.3,
74.9, 67.8, 67.1, 29.5, 21.6 ppm; '”F NMR (376 MHz, Chloroform-d) & -62.47 (s) ppm;
HRMS (ESI) m/z caled. for C,sH,F3NO5S [M+H]*, 486.1345. Found: m/z 486.1347.
N 0
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methyl 4-(3-(3-tosyltetrahydrofuran-2-yl)-1H-indol-2-yl)benzoate (4n)

Yellow solid, isolated yield 83% (39.4. mg); 'H NMR (400 MHz, Chloroform-d) & 8.27 (s,
1H), 8.08 (d, J = 8.0 Hz, 2H), 7.55 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 7.9 Hz, 1H), 7.29 (m, 3H),
7.22 —7.17 (m, 1H), 7.12 (m, 1H), 6.90 (d, J = 8.0 Hz, 2H), 5.37 (d, J = 7.2 Hz, 1H), 4.29 —
4.18 (m, 2H), 3.97 (s, 3H), 3.96 — 3.90 (m, 1H), 2.71 (m, 1H), 2.59 (m, 1H), 2.29 (s, 3H). 3C
NMR (101 MHz, Chloroform-d) & 166.7, 144.3, 136.6, 136.3, 136.2, 134.7, 130.0, 129.8,
1294, 128.6, 127.9, 126.6, 123.1, 120.6, 119.2, 111.4, 110.3, 75.1, 67.8, 66.8, 52.3, 29.1,
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21.5 ppm; HRMS (ESI) m/z calcd. for CysHpFsNO3S [M+Na]*, 498.1346. Found: m/z
498.1344.

Ts Q

2-(m-Tolyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (40)

Yellow solid, isolated yield 65% (28.0 mg); m.p. 78.0-80.7 °C. 'H NMR (400 MHz,
Chloroform-d) 6 8.21 (s, 1H), 7.49 (d, J = 7.8 Hz, 1H), 7.39 — 7.29 (m, 7H), 7.17 (t, J = 7.1
Hz, 1H), 7.11 (t, J = 7.2 Hz, 1H), 6.91 (d, J = 8.1 Hz, 2H), 5.41 (d, J = 7.3 Hz, 1H), 4.34 —
4.17 (m, 2H), 4.01 — 3.89 (m, 1H), 2.77 — 2.70 (m, 1H), 2.65 — 2.55 (m, 1H), 2.45 (s, 3H),
2.29 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 144.1, 138.5, 138.1, 135.8, 134.6, 131.7,
129.3, 129.3, 129.2, 128.7, 128.0, 126.8, 125.9, 122.3, 120.2, 118.8, 111.2, 108.7, 75.3, 67.6,
66.6, 28.9, 21.5 ppm; HRMS (ESI) m/z calcd. for C,sHysNOsS [M+H]", 432.1628. Found:
m/z 432.1631.

Ts
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2-(2-Methoxyphenyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4p)

Yellow solid, isolated yield 74% (33.1 mg); m.p. 72.7-73.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.29 (s, 1H), 7.49 (d, J = 7.8 Hz, 1H), 7.38 (d, J = 8.0 Hz, 1H), 7.37 — 7.32
(m, 2H), 7.28 (d, J = 3.9 Hz, 1H), 7.21 — 7.14 (m, 2H), 7.14 — 7.05 (m, 2H), 6.98 (dd, J = 8.2,
2.3 Hz, 1H), 6.94 (d, J = 8.1 Hz, 2H), 5.46 (d, J = 7.4 Hz, 1H), 4.29 — 4.23 (m, 2H), 4.03 —
3.91 (m, 1H), 3.91 (s, 3H), 2.75 — 2.68 (m, 1H), 2.65 — 2.54 (m, 1H), 2.29 (s, 3H). 13C NMR
(101 MHz, Chloroform-d) & 159.8, 144.2, 137.9, 135.9, 134.7, 133.1, 129.9, 129.3, 128.0,
126.7, 122.5, 121.0, 120.3, 118.9, 114.3, 114.3, 111.3, 108.9, 75.1, 67.7, 66.6, 55.5, 29.1,
21.5 ppm; HRMS (ESI) m/z calcd. for C,cH,sNO4S [M+H]", 448.1577. Found: m/z 448.1578.
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2-(3-Fluorophenyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4q)

Yellow solid, isolated yield 74% (32.2 mg); m.p. 76.0-78.0 °C. 'H NMR (400 MHz,
Chloroform-d) ¢ 8.34 (s, 1H), 7.50 (d, J = 7.8 Hz, 1H), 7.42 — 7.35 (m, 1H), 7.32 (s, 1H),
7.28 (d, J=5.2 Hz, 1H), 7.24 (d, J = 7.9 Hz, 1H), 7.20 — 7.09 (m, 5H), 6.93 (d, J = 8.1 Hz,
2H), 5.36 (d, J= 7.2 Hz, 1H), 4.30 — 4.23 (m, 2H), 3.98 — 3.92 (m, 1H), 2.78 — 2.71 (m, 1H),
2.68 — 257 (m, 1H), 2.30 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 162.8 (d, J = 248.0
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Hz), 144.4, 136.5 (d, J = 2.1 Hz), 136.1, 134.5, 133.8 (d, J = 8.1 Hz), 130.5 (d, J = 8.6 Hz),
129.4, 127.9, 126.5, 124.5 (d, J = 2.6 Hz), 122.9, 120.5, 119.0, 115.6 (d, J = 18.9 Hz), 115.3
(d, J = 17.5 Hz), 111.4, 109.5, 75.1, 67.8, 66.8, 29.0, 21.5 ppm; 'F NMR (376 MHz,
Chloroform-d) 6 -111.71 (s) ppm; HRMS (ESI) m/z caled. for CpsH,,FNO3S [M-+H]",
436.1377. Found: m/z 436.1380.

Ts

2-(0-Tolyl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4r)

Red solid, isolated yield 65% (28.0 mg); m.p. 186.2-188.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.23 (s, 1H), 7.54 (d, J= 7.8 Hz, 1H), 7.42 — 7.38 (m, 4H), 7.34 — 7.29 (m,
3H), 7.21 (t, J= 8.0 Hz, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.12 (d, J = 7.7 Hz, 2H), 5.26 (d, J =
6.5 Hz, 1H), 4.18 — 4.13 (m, 2H), 4.10 — 4.05 (m, 1H), 3.68 (q, J = 8.0 Hz, 1H), 2.52 — 2.39
(m, 2H), 2.39 (s, 3H), 2.23 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 144.5, 138.0, 137.2,
135.9, 134.6, 131.4, 131.3, 130.4, 129.7, 129.0, 128.7, 125.9, 125.7, 122.2, 120.1, 118.8,
111.2, 110.7, 74.9, 67.7, 67.6, 29.7, 21.6, 20.2 ppm; HRMS (ESI) m/z calcd. for C,cH,5NO5S
[M+H]", 432.1628. Found: m/z 432.1631.

N
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2-(Naphthalen-2-yl)-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4s)

Yellow solid, isolated yield 70% (32.7 mg); m.p. 87-89 °C. 'TH NMR (400 MHz, Chloroform-
d) & 8.39 (s, 1H), 7.95 (s, 1H), 7.92 — 7.87 (m, 3H), 7.61 — 7.57 (m, 3H), 7.53 (d, J = 7.8 Hz,
1H), 7.28 (d, J = 8.3 Hz, 1H), 7.22 — 7.18 (m, 3H), 7.14 (t, J = 7.3 Hz, 1H), 6.71 (d, J = 8.1
Hz, 2H), 5.48 (d, J = 7.2 Hz, 1H), 4.32 — 4.24 (m, 2H), 3.96 (q, J = 9.0 Hz, 1H), 2.82 — 2.69
(m, 1H), 2.65 — 2.57 (m, 1H). 3C NMR (101 MHz, Chloroform-d) & 144.1, 137.9, 136.2,
134.4, 133.3, 133.0, 129.2, 129.1, 128.5, 128.3, 127.9, 127.8, 126.8, 126.7, 126.3, 122.6,
120.3, 118.9, 111.4, 109.3, 75.4, 67.8, 66.9, 29.1, 21.5 ppm; HRMS (ESI) m/z calcd. for
Cy9H2sNO3S [M+H], 468.1628. Found: m/z 486.1630.
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1-Methyl-2-phenyl-3-(3-tosyltetrahydrofuran-2-yl)-1H-indole (4t)

Yellow solid, isolated yield 36% (15.9 mg); m.p. 70-71 °C. 'TH NMR (400 MHz, Chloroform-
d) 8 7.56 — 7.47 (m, 4H), 7.44 (d, J = 6.1 Hz, 2H), 7.36 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.2
Hz, 1H), 7.25 (td, J = 8.2, 1.1 Hz, 1H), 7.16 — 7.10 (m, 1H), 7.05 (d, J = 8.0 Hz, 2H), 5.21 (d,
J=7.1Hz, 1H), 4.22 — 4.05 (m, 2H), 3.76 — 3.70 (m, 1H), 3.53 (s, 3H), 2.59 — 2.38 (m, 2H),
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2.33 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 144.3, 140.6, 137.5, 134.9, 131.1, 130.7,
129.5, 128.7, 128.5, 128.4, 125.6, 122.0, 120.1, 118.7, 109.8, 109.8, 75.2, 67.4, 67.2, 30.8,
29.4, 21.5 ppm; HRMS (ESI) m/z calcd. for C,sHpsNOsS [M+H], 432.1628. Found: m/z
432.1626.

Ph
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O
2-Phenyl-3-(3-(phenylsulfonyl)tetrahydrofuran-2-yl)-1H-indole (4u)
Yellow solid, isolated yield 65% (29.0 mg); m.p. 55.0-57.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.26 (s, 1H), 7.48 (d, J = 7.7 Hz, 1H), 7.43 — 7.39 (m, 5H), 7.36 (d, J= 7.9
Hz, 2H), 7.31 (t, J = 7.1 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 7.14 (t, 1H), 7.12 — 7.05 (m, 3H),
5.38 (d, J= 7.4 Hz, 1H), 4.28 — 4.20 (m, 2H), 3.92 (q, J = 7.9 Hz, 1H), 2.75 — 2.68 (m, 1H),
2.63 —2.53 (m, 1H). 3C NMR (101 MHz, Chloroform-d) & 138.1, 137.6, 136.0, 133.2, 131.6,
128.9, 128.8, 128.7, 128.6, 127.9, 126.6, 122.5, 120.3, 118.8, 111.4, 108.6, 75.4, 67.6, 66.5,
28.9 ppm; HRMS (ESI) m/z calcd. for C,4H,NOsS [M+H]", 404.1315. Found: m/z 404.1314.
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3-(3-((4-(tert-Butyl)phenyl)sulfonyl)tetrahydrofuran-2-yl)-2-phenyl-1H-indole (4v)
Yellow solid, isolated yield 61% (27.6 mg); m.p. 69.0-70.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.11 (s, 1H), 7.50 — 7.41 (m, 6H), 7.31 (d, J = 8.5 Hz, 2H), 7.21 (d, /= 7.8
Hz, 1H), 7.14 (td, J = 7.3, 0.9 Hz, 1H), 7.12 — 7.06 (m, 3H), 5.40 (d, J = 7.6 Hz, 1H), 4.28 —
4.15 (m, 2H), 4.00 — 3.85 (m, 1H), 2.77 — 2.63 (m, 1H), 2.61 — 2.50 (m, 1H), 1.22 (s, 9H). 13C
NMR (101 MHz, Chloroform-d) & 157.0, 138.1, 135.9, 134.7, 131.8, 128.9, 128.8, 128.6,
127.9, 126.9, 125.6, 122.4, 120.3, 118.8, 111.3, 108.7, 75.3, 67.5, 66.2, 35.0, 31.0, 28.8 ppm;
HRMS (ESI) m/z calcd. for C,5HpoNOsS [M+H]", 460.1941. Found: m/z 460.1942.
H
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3-(3-((4-Methoxyphenyl)sulfonyl)tetrahydrofuran-2-yl)-2-phenyl-1H-indole (4w)

Yellow solid, isolated yield 53% (23.0 mg); m.p. 76.0-78.0 °C. 'H NMR (400 MHz,
Chloroform-d) ¢ 8.18 (s, 1H), 7.56 — 7.43 (m, 6H), 7.33 — 7.28 (m, 3H), 7.20 (t, J = 7.1 Hz,
1H), 7.13 (t, J= 7.1 Hz, 1H), 6.54 (d, J = 8.9 Hz, 2H), 5.35 (d, /= 7.4 Hz, 1H), 4.36 — 4.15
(m, 2H), 4.04 — 3.92 (m, 1H), 3.76 (s, 3H), 2.79 — 2.72 (m, 1H), 2.68 — 2.57 (m, 1H). 13C

S-15



NMR (101 MHz, Chloroform-d) & 163.2, 138.0, 135.9, 131.8, 130.1, 129.1, 128.9, 128.8,
128.6, 126.8, 122.5, 120.3, 119.0, 113.8, 111.2, 108.9, 75.4, 67.7, 66.7, 55.5, 28.9 ppm;
HRMS (ESI) m/z calcd. for CpsHy3NO4S [M+H], 434.1421. Found: m/z 434.1425.

N==.

N-(4-((2-(2-phenyl-1H-indol-3-yl)tetrahydrofuran-3-yl)sulfonyl)phenyl)acetamide (4x)
Yellow solid, isolated yield 48% (20.0 mg); 'H NMR (400 MHz, Chloroform-d) & 8.31 (s,
1H), 7.68 (s, 1H), 7.46 (m, 3H), 7.42 — 7.35 (m, 3H), 7.20 — 7.15 (m, 3H), 7.15 — 7.09 (m,
3H), 7.06 (m, 1H), 5.32 (d, /= 7.6 Hz, 1H), 4.29 — 4.18 (m, 2H), 3.91 (m, 1H), 2.72 — 2.63
(m, 1H), 2.62 — 2.53 (m, 1H), 2.07 (s, 3H)."3C NMR (101 MHz, Chloroform-d) 6 168.9,
142.5, 138.2, 135.9, 131.8, 131.6, 129.0, 128.9, 128.7, 128.7, 126.6, 122.5, 120.3, 118.9,
118.8,111.4, 108.3, 75.5, 67.5, 66.4, 28.7, 24.5 ppm; HRMS (ESI) m/z calcd. for C,sH3NO4S
[M+Na]*, 483.1349. Found: m/z 483.1348.
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3-(3-((4-Fluorophenyl)sulfonyl)tetrahydrofuran-2-yl)-2-phenyl-1H-indole (4y)
Yellow solid, isolated yield 66% (28.4 mg); m.p. 51.5-53.0 °C. 'H NMR (400 MHz,
Chloroform-d) 6 8.19 (s, 1H), 7.48 (d, J = 8.0 Hz, 1H), 7.42 (s, 5SH), 7.33 — 7.30 (m, 2H),
7.26 —7.24 (m, 1H), 7.16 (td, J= 7.5, 0.9 Hz, 1H), 7.13 — 7.06 (m, 1H), 6.67 (d, /= 17.1 Hz,
2H), 5.27 (d, J=17.4 Hz, 1H), 4.30 — 4.22 (m, 2H), 4.00 — 3.94 (m, 1H), 2.80 — 2.73 (m, 1H),
2.68 —2.60 (m, 1H). '*C NMR (101 MHz, Chloroform-d) & 165.3 (d, J = 256.8 Hz), 138.0,
136.0, 133.6 (d, J =3.0 Hz), 131.5, 130.7 (d, /= 9.7 Hz), 129.0, 128.7 (d, J = 8.9 Hz), 126.6,
122.7, 120.4, 118.8, 115.9, 115.7 (d, J = 22.6 Hz), 111.4, 108.4, 75.6, 67.7, 66.5, 28.6 ppm;
F NMR (376 MHz, Chloroform-d) & -103.82 (s) ppm; HRMS (ESI) m/z calcd. for
Cy4Hy0FNO3S [M+H]*, 422.1221. Found: m/z 422.1224.
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3-(3-((4-Chlorophenyl)sulfonyl)tetrahydrofuran-2-yl)-2-phenyl-1H-indole (4z)

Yellow solid, isolated yield 66% (27.1 mg); m.p. 55.0-57.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.23 (s, 1H), 7.47 — 7.39 (m, 6H), 7.23 — 7.15 (m, 4H), 7.12 — 7.08 (m, 1H),
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6.94 (d, J= 8.5 Hz, 2H), 5.24 (d, /= 7.4 Hz, 1H), 4.30 — 4.22 (m, 2H), 4.00 — 3.94 (m, 1H),
2.81 -2.74 (m, 1H), 2.71 — 2.54 (m, 1H). 3C NMR (101 MHz, Chloroform-d) 4 139.8, 138.0,
136.0, 135.9, 131.4, 129.1, 129.0, 128.8, 128.7, 128.5, 126.6, 122.7, 120.5, 118.8, 111.5,
108.2, 75.7, 67.8, 66.4, 28.5 ppm; HRMS (ESI) m/z calcd. for C,4H,oCINO;S [M-+H]",
438.0925. Found: m/z 438.0927.
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3-(3-((4-Bromophenyl)sulfonyl)tetrahydrofuran-2-yl)-2-phenyl-1H-indole (4aa)
Yellow solid, isolated yield 61% (33.0 mg); m.p. 87.5-89.5 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.24 (s, 1H), 7.51 — 7.42 (m, 6H), 7.28 (d, J = 6.1 Hz, 1H), 7.21 (d, J= 7.0
Hz, 1H), 7.19 — 7.12 (m, SH), 5.27 (d, J = 7.5 Hz, 1H), 4.40 — 4.23 (m, 2H), 4.09 — 3.94 (m,
1H), 2.85 —2.78 (m, 1H), 2.72 — 2.62 (m, 1H). 13C NMR (101 MHz, Chloroform-d) & 138.0,
136.4,135.9,131.8, 131.4, 129.2, 129.0, 128.7, 128.5 (2 C), 126.6, 122.7, 120.5, 118.8, 111.5,
108.2, 75.6, 67.8, 66.3, 28.4 ppm; HRMS (ESI) m/z calcd. for C4HBrNO;S [M-+H]",
482.0420. Found: m/z 482.0421.

H
N

/Ph

Q ?
O3

0]
1-(4-((2-(2-Phenyl-1H-indol-3-yl)tetrahydrofuran-3- yl)sulfonyl)phenyl)ethan-1-one (4ab)
Yellow solid, isolated yield 50% (22.3 mg); m.p. 57.4-59.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.33 (s, 1H), 7.50 (d, J = 7.8 Hz, 2H), 7.35 — 7.30 (m, 6H), 7.23 — 7.17 (m,
2H), 7.0 (d, /= 8.1 Hz, 2H), 5.36 (d, /= 7.2 Hz, 1H), 4.28 —4.23 (m, 2H), 4.02 (q, /= 7.1 Hz,
1H), 2.71 — 2.66 (m, 1H), 2.63 — 2.55 (m, 1H), 2.51 (s, 3H). 3C NMR (101 MHz,
Chloroform-d) 6 196.9, 141.2, 139.8, 138.0, 135.8, 131.5, 129.0, 128.8, 128.5, 128.0, 126.8,
122.6, 120.3, 118.9, 111.3, 107.9, 75.5, 67.6, 66.0, 28.0, 26.8 ppm; HRMS (ESI) m/z calcd.
for C,sHy3NO4S [M+H]*, 446.1421. Found: m/z 446.1422.

H
N

/Ph

O
I 0]
i
O

3-(3-((2,4-Dimethylphenyl)sulfonyl)tetrahydrofuran-2-yl)-2-phenyl-1H-indole (4ac)

Yellow solid, isolated yield 65% (28.0 mg); m.p. 70.9-72,2 °C. 'H NMR (400 MHz,
Chloroform-d) § 8.01 (s, 1H), 7.50 (d, J = 7.9 Hz, 2H), 7.46 — 7.42 (m, 5H), 7.30 (d, J = 8.0
Hz, 1H), 7.20 (t, J = 7.2 Hz, 1H), 7.12 (t, J = 7.2 Hz, 1H), 6.69 (s, 1H), 6.60 (d, J = 8.0 Hz,
1H), 5.29 (d, J = 7.3 Hz, 1H), 4.43 — 4.38 (m, 1H), 4.38 — 4.30 (m, 1H), 4.11 — 4.05 (m, 1H),

S-17



2.89 — 2.82 (m, 1H), 2.69 — 2.58 (m, 1H), 2.23 (s, 3H), 2.08 (s, 3H). *C NMR (101 MHz,
Chloroform-d) & 143.8, 137.8, 137.5, 135.8, 132.9, 132.6, 131.5, 130.0, 128.7, 128.5, 128.5,
126.9, 126.7, 122.5, 120.4, 118.8, 111.1, 108.6, 75.5, 68.1, 65.3, 28.6, 21.3, 19.7 ppm;
HRMS (ESI) m/z calcd. for CosH,sNO5S [M+H]*, 432.1628. Found: m/z 432.1626.

LT

3-(3-(Naphthalen-2-ylsulfonyl)tetrahydrofuran-2-yl)-2-phenyl-1H-indole (4ad)

Yellow solid, isolated yield 53% (24.1 mg); m.p. 76.5-78.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.01 (s, 1H), 7.99 (s, 1H), 7.77 (d, J = 8.2 Hz, 1H), 7.64 — 7.62 (m, 2H),
7.57 —7.51 (m, 4H), 7.35 — 7.30 (m, 3H), 7.25 — 7.18 (m, 2H), 7.17 — 7.07 (m, 3H), 5.40 (d, J
=7.5 Hz, 1H), 4.46 — 4.41 (m, 1H), 4.30 (td, J = 8.2, 3.0 Hz, 1H), 4.09 — 3.92 (m, 1H), 2.88 —
2.81 (m, 1H), 2.72 — 2.62 (m, 1H); '*C NMR (101 MHz, Chloroform-d) & 138.0, 135.8, 135.0,
134.5, 131.7, 131.3, 129.8, 129.6, 129.1, 128.8, 128.8, 128.5, 128.4, 127.6, 127.2, 126.7,
122.5,122.3,120.3, 118.8, 111.3, 108.4, 75.5, 67.7, 66.2, 28.7 ppm; HRMS (ESI) m/z calcd.
for C,3Hp3NOsS [M+H]", 454.1471. Found: m/z 454.1473.

H
N
/Ph
O
\u O
>+
S 0

2-Phenyl-3-(3-(thiophen-2-ylsulfonyl)tetrahydrofuran-2-yl)-1H-indole (4ae)

Brown solid, isolated yield 71% (29.0 mg); m.p. 75.5-77.0 °C. 'H NMR (400 MHz,
Chloroform-d) & 8.27 (s, 1H), 7.58 — 7.52 (m, 3H), 7.51 — 7.41 (m, 4H), 7.31 (d, J = 7.9 Hz,
1H), 7.21 (t, J = 7.2 Hz, 1H), 7.18 — 7.12 (m, 2H), 6.80 — 6.75 (m, 1H), 5.49 (d, J = 7.0 Hz,
1H), 4.38 —4.33 (m, 1H), 4.30 — 4.26 (m, 1H), 3.94 — 3.87 (m, 1H), 2.81 —2.74 (m, 1H), 2.72
—2.64 (m, 1H). *C NMR (101 MHz, Chloroform-d) & 138.3, 138.2, 136.0, 134.5, 134.2,
131.8, 129.0, 128.9, 128.6, 127.5, 126.5, 122.6, 120.4, 118.9, 111.4, 108.9, 75.6, 68.3, 67.8,
29.5 ppm; HRMS (ESI) m/z caled. for C,H;9NO5;S, [M+H]", 410.0879. Found: m/z
410.0877.
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7. Copies of NMR spectra.
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Observed NOE effects on C14-H and C15-H.

The correction of C14-H with C11-H and C19-H as well as C15-H with C5-H and C19-H was observed in NOE spectrum,

respectively. The results indicated that the C14-H and C15-H are in trans-form.
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