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1. Materials

Ru(bpy)sCl,6H,0 was purchased from Adamas-beta ©. R1793896-1g, 98%; a-glucosidase from yeast
overproducer (1KU units).  p-nitrophenyl glucopyranoside and acarbose were purchased from Solarbio Inc;
Unless otherwise noted, all reagents were purchased from commercial suppliers and used without further

purification.
2. General methods

Reactions were monitored by thin-layer chromatography (TLC) with Haiyang GF 254 silica gel plates (Qingdao
Haiyang Chemical Industry Co Ltd, Qingdao, China) using UV light and vanillic aldehyde as visualizing agents. Flash
column chromatography was performed using 200-300 mesh silica gel at increased pressure. 'H NMR spectra and
13C NMR spectra were respectively recorded on 400 MHz and 150 MHz NMR spectrometers. Chemical shifts (&)
were expressed in ppm with TMS as the internal standard, and coupling constants (/) were reported in Hz. High-
resolution mass spectra were obtained with a MALDI-TOF (MALDI-7090, SHIMADZU) and UPLC-Q-TOF-MS (X5008
QTOF, SCIEX). Absorbance was measured with an enzyme reader (Spectra max i3, Molecular Devices). The cyclic
voltammetry experiments were performed in a three-electrode undivided cell, and were recorded with a CHI 700E

potentiostat (CH Instruments, Inc.)
3. Experiment procedures

3.1 General procedures for the preparation of 2-arylindoles

I PdCl,(MeCN),
NN N Norbornene 7N —
R +  R2y R'= N\ X
Z N = Z >N /" R2
H DMA, H,0, K,COg4 H

The mixture of indole (5.0 mmol), iodobenzene (10 mmol), Pd(OAc)2 (10 mol%), K,CO3 (10 mmol), and norbornene

(10 mmol) was stirred in N, N-dimethylacetamide (20 mL) with H,0 (1.0 mL) at 70 °C (oil bath)!. After completion
of the reaction (detected by TLC), the reaction mixture was cooled to room temperature and extracted with EtOAc.
The organic layers were combined and washed with H,0 (3 times) and brine. The organic layer was dried over
anhydrous Na,SO, and evaporated in vacuo. The residue was first purified by flash chromatography on silica gel

using petroleum ether/ethyl acetate as the eluent and then recrystallized to give desired 2-arylindole.



3.2 Extra information for the optimization of reaction conditions

Table S1. Evaluation of Photocatalysts 2

Blue LED
T NO, Photocatalyst
N

H MeOH
la 2a 3a
Entry Photocatalyst (2 mol%) Yield (3a) ®
1 Blank trace
2 Ru(bpy);Cl, - 6H,0 28
3 EsionY 16
4 Rose Bengal 15
5 Esion B 13
6 Fluorescein trace
7 Methylene blue trace

2 Reaction conditions: A mixture of 1a (0.5 mmol), 2a (0.6 mmol), and photocatalyst (2 mol %) in MeOH (1 mL) was under

irradiation of 10w Blue LED in the air at 30 °C for 24 h. ®Yield of the isolated product after silica gel chromatography.

Table S2. Effect of solvents on the model reaction

Blue LED

. B No, Ru(bpy)sCl, - 6H,0
N
H Solvent
la 2a

Entry Solvent Yield (3a) %"

1 1, 2-Dichloroethane 38
2 Methanol 28
3 Ethanol 27
4 Dichloromethane 21
5 Acetonitrile 17
6 Tetrahydrofuran Trace
7 N, N-Dimethylformamide Trace
8 Dimethyl sulfoxide Trace




2Reaction conditions: A mixture of 1a (0.5 mmol), 2a (0.6 mmol), and Ru(bpy)sCl,6H,0 (2 mol%) in Solvents (1 mL) were under

irradiation of 10w Blue LED in the air at 30 °C for 24 h. ®Yield of the isolated product after silica gel chromatography.

Table S3. Effect of Ru(bpy)sCl,' 6H,0 loading on the model reaction®

\ZI

10 W Blue LED

O N\ O . B NO, X% Ru(bpy)iCly 6H;0
N
H

1, 2-Dichloroethane

20

\
v
H

1a 2a 3a
Entry Photocatalyst (x mol%) Yield (3a) %"
1 0.5 30
2 1 35
3 2 a1
4 3 32
> 4 34

2Reaction conditions: A mixture of 1a (0.5 mmol), 2a (0.6 mmol), and Ru(bpy)sCl,:6H,0 (x mol%) in 1,2-Dichloroethane (1 mL) was

under irradiation of 10w Blue LED in the air at 30 °C for 24 h. ®Yield of the isolated product after silica gel chromatography.

Table S4. Effect of the molar ratio of the reaction?

Blue LED

OO v i
E 1, 2-Dichloroethane O A\

1a 2a 3a
Entry 1a:2a(mmol) Yield (3a) %"
1 1:3 (0.3:0.9) 50
2 1:2 (0.3:0.6) 48
3 1:1 (0.3:0.3) 51
4 2:1 (0.6:0.3) 59
5 3:1 (0.6:0.2) 79

2Reaction conditions: A mixture of 1a, 2a and Ru(bpy)sCl,:6H,0 (2 mol %) in 1,2-Dichloroethane (1 mL) was under irradiation of

10w Blue LED in air at 30 °C for 24 h. ®Yield of the isolated product after silica gel chromatography.



Table S5. Effect of solvent volume on the reaction?

Entry 1,2-Dichloroethane (x mL) Yield (3a) %"
1 0.5 66
p 1 79
3 1.5 77
4 2 73
8 2.5 65

2Reaction conditions: A mixture of 1a(0.6mmol), 2a (0.2mmol) and Ru(bpy)sCl,6H,0 (2 mol %) in 1,2-Dichloroethane (x mL)

was under irradiation of 10w Blue LED in air at 30 °C for 24 h. ®Yield of the isolated product after silica gel chromatography.

Table S6. Effect of time on the reaction?

Entry Reaction time (h) Yield (3a) %°
1 6 40
2 12 62
3 18 74
4 24 78
5 30 87
6 36 85
7 42 84
8 48 85

2 Reaction conditions: A mixture of 1a (0.6 mmol), 2a (0.2 mmol) and Ru(bpy)sCl;6H,0 (2 mol %) in 1,2-Dichloroethane (1 mL)

was under irradiation of 10w Blue LED in air at 30 °C. ®Yield of the isolated product after silica gel chromatography.

4. Mechanism Study

4.1 Fluorescence quenching studies of Ru(bpy);Cl,:6H,0

Emission intensities were recorded using a fluorescence spectrophotometer. All Ru(bpy)s;Cl,:6H,0 solutions
were excited at 450 nm and the emission intensity was collected at 608 nm (with a 10 nm slit width). The quenching
of the excited state of a 0.05 mM solution of Ru(bpy)sCl,6H,0 by various amounts of 2-phenylindole 1a and
bromonitromethane 2a separately in ethanol. The fluorescence quenching data were measured in the presence of

four different concentrations. The emission intensity was collected.
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Figure. S1. Fluorescence emission of Ru(bpy)sCl,.6H,0 / 2-phenylindole
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Figure. S2. Fluorescence emission of Ru(bpy)sCl,.6H,0 / bromonitromethane

4.2 UPLC-Q-TOF-MS analysis of the reaction

4.2.1 Intermediates V and IV were detected by UPLC-Q-TOF-MS analysis from the reaction mixture of indole and

bromonitromethane under the standard reaction conditions.
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4.2.2 Reaction in the presence of TEMPO as the radical scavengers

10 W Blue LED O p O
\ >(j< 2 % Ru(bpy)sClp - 6H,0
S
+ Br NO, + N 1, 2-Dichloroethane O
) \

H 0

1a: 0.6mmol 2a: 0.2mmol TEMPO: 0.6mmol 3a: trace



NO,
LC?

1300 Chemical Formula: C1oHoN,03
pus— Exact Mass: (M+H)*:217.1547
1 i o Foundl 217.1550

4.3 Cyclic voltammetry

The cyclic voltammetry experiments were performed, and the reductive potentials of 1b
(bromonitromethane) were determined as the onset potential for the reduction of 1b is around -0.625 V, and the
Eeq is approximately -0.975 V (Figure S3). The electrochemical measurements were carried out by a computer-
controlled electrochemical analyzer. Cyclic voltammetry was performed in a three-electrode cell (volume 10 mL;
acetonitrile as solvent, n-Bus;NPFg 0.05 M as the supporting electrolyte, 3 mM concentration of the tested
compound) with glassy carbon (diameter 3 mm) as the working electrode, Pt wire as the auxiliary electrode, and
Ag/AgCl (3 M KCl) as the reference electrode.3 The scan speed was 100 mV/s. The potential ranges investigated

for reductions were 0 to -3.0 V vs. SCE.
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Figure S3. Cyclic voltammograms of background and 1b (3 mM) in an electrolyte of n-BusNPFg (0.05 mM) in MeCN from 0 to -3.0

V. The onset potential for the reduction of 1b is around -0.625 V and the Ered is approximately-0.975 V.

5. a-Glucosidase inhibitory assay

The a-glucosidase inhibition activity was performed with slight modifications as given by Rahim et al.2 The
total volume of 200 pL reaction mixture contained, Add 140 uL of phosphate buffer (pH=6.8) to the 96-well plate,
add 20 pL of a-glucosidase (2.5 units, Solarbio Inc) and add 20 uL of different concentrations of bisindolylmethanes
compounds (70% DMSO as solvent) to the wells and incubate for 10 min at 37°C in an incubator; then add 20 uL of
the p-nitrophenyl glucopyranoside (pNPG, Solarbio Inc). After 20 min of incubation at 37 °C, the reaction was
terminated by adding 100 pL of Na,COs3, and the absorbance value was read at 405 nm with an enzyme reader. The
control group was replaced by 20ul of 70% DMSO, Acarbose was used as the positive control. All experiments were

carried out in triplicates (mean + SEM, n = 3). The inhibition rate was calculated as follows:

o Abs of control — Abs of sample
Inhibition(%) = Abs of control x 100

Active compound solutions were suitably diluted, and their inhibition studies were determined. Data obtained
was used for the determination of I1Csq values (concentration at which there is 50% enzyme inhibition).

Table 7 Inhibitory ICsq values of indoles derivatives against a-glucosidase enzyme 2

Entry R1 R2 Product ICs £ SEM (UM )
1 H H 3a 12.11+0.39
2 4-CF3 H 3b 11.36 £ 0.90
3 4-F H 3c 18.31+0.94
4 4-Cl H 3d 28.06 £ 0.40
5 4-Br H 3e 5.45+0.64
6 4-Me H 3f 11.56 £+ 0.12
7 4-MeO H 3g 10.97 £ 0.59
8 3-F H 3h 13.0+0.30
9 3-Cl H 3i 9.87+0.57
10 3-Br H 3j 7.22+0.27
11 3-Me H 3k 9.08 £0.94
12 3-MeO H 3l 14.85+0.73
13 H 5-F 3m 11.93 +0.81
14 H 5-Cl 3n 8.75+0.66
15 H 5- Br 30 6.61+0.18
16 H 5-Me 3p 8.74 £ 0.16



17 H 6-F 3q 7.76 + 0.41
18 H 6-Me 3r 10.05 +0.14

19 \_S 3s 7.05+0.10

Iz

SEM? (Standard error mean)
6. Characterization of products.

(3a) Bis(2-phenyl-1H-indol-3-yl)methanel3!
H R¢=0.25 (PE/EtOAC, 10:1). 87% yield. Pale yellow solid. *H NMR (400 MHz, Chloroform-d) &
o { 7.95 (s, 2H), 7.60 - 7.49 (m, 4H), 7.43 - 7.34 (m, 4H), 7.34 - 7.28 (m, 2H), 7.33 - 7.29 (m, 2H),
O \ 7.29-7.25 (m, 2H), 7.21 - 7.19 (m, 2H), 6.86 - 6.82(m, 2H), 4.55 (s, 2H). 3C NMR (101 MHz,
H O Chloroform-d) & 135.94, 134.53, 133.36, 129.41, 128.70, 128.36, 127.53, 121.98, 120.04,

119.46, 112.09, 110.53, 21.32. MALDI-TOF-MS: m/z: calcd for CygH,,N, (M+H)*: 399.1856; found 399.1852.
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(3b) Bis(2-(4-(trifluoromethyl)phenyl)-1H-indol-3-yl)methane )

N
H

Rf = 0.25 (PE/EtOAc, 10:1). 54% yield. Light yellow solid. *H NMR (400 MHz, DMSO-
dg) 6 11.37 (s, 2H), 7.86 - 7.70 (m, 8H), 7.38 - 7.29(m, 2H), 7.12 - 7.08(m, 2H), 7.07 -
6.98(m, 2H), 6.84 - 6.70(m, 2H), 4.58 (s, 2H). 3C NMR (101 MHz, DMSO-dg) 6 137.40,

O CFs 136.81, 133.26, 129.03, 127.87, 127.55, 126.13, 125.84, 125.80, 122.44, 119.81,

119.28, 112.73, 111.83, 21.57. *°F NMR (376 MHz, DMSO-d¢) § -60.91. MALDI-TOF-MS: m/z: calcd for Cs3;HaoFgN;

(M+H)*: 535.1531; found 534.1533.

1H NMR Spectrum (DMSO) of 3b

10
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"F NMR (376 MHz, DMSO-d) 5 -60.91.
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(3c) Bis(2-(4-fluorophenyl)-1H-indol-3-yl)methane

F Rf = 0.25 (PE/EtOAc, 10:1). 76% yield. Light yellow solid. *H NMR (400 MHz, DMSO-dg)

H
N
O { §11.20 (s, 2H), 7.84 - 7.51 (m, 4H), 7.44 - 7.20 (m, 6H), 7.11 - 6.90 (m, 4H), 6.76 - 6.72(m,
(1S
P

111.15, 21.50. 1°F NMR (376 MHz, DMSO-d¢) & -114.60. MALDI-TOF-MS: m/z: calcd for CagHaoF5N, (M): 434.1595;

2H), 4.45 (s, 2H). 13C NMR (101 MHz, DMSO-dg) & 163.08, 136.46, 133.93, 130.69,

130.61, 130.02, 129.99, 129.13, 121.72, 119.54, 118.98, 116.07, 115.86, 111.56,

found: 434.1594.

1H NMR Spectrum (DMSO) of 3¢
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"“F NMR (376 MHz, DMS0-d;) 6 -114.60.
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(3d) Bis(2-(4-chlorophenyl)-1H-indol-3-yl)methane B!

Cl

R: = 0.25 (PE/EtOAc, 10:1). 58% yield. Light yellow solid. H NMR (400 MHz,

H
N
O 1 Chloroform-d) & 7.92 (s, 2H), 7.40 - 7.34 (m, 4H), 7.33 - 7.26 (m, 6H), 7.26 (d, J = 1.5 Hz,

u\ )

Cl

1H), 7.24 (d, J = 1.0 Hz, 1H), 7.13 - 7.09 (m, 2H), 6.93 - 6.89(m, 2H), 4.49 (s, 2H). 13C

NMR (101 MHz, Chloroform-d) & 135.90, 133.47, 133.38, 131.62, 129.40, 129.21,

128.76, 122.37, 119.82, 119.72, 112.32, 110.65, 21.05; MALDI-TOF-MS: m/z: calcd for CygH,0ClhN; (M): 466.1004;

found: 466.1000.

1H NMR Spectrum (CDCl3) of 3d

14



HRMS of 3d
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(3e) Bis(2-(4-bromophenyl)-1H-indol-3-yl)methane
H R¢ = 0.25 (PE/EtOAc, 12:1). 56% yield. yellow solid. *H NMR (400 MHz, Chloroform-d) &
r
O / O 7.90 (s, 2H), 7.46 - 7.43 (m, 4H), 7.29 - 7.28(m, 8H), 7.12 - 7.08 (m, 2H), 6.92 - 6.89(m,
O { 2H), 4.47 (s, 2H). 13C NMR (101 MHz, Chloroform-d) & 135.87, 133.34, 132.00, 131.66,
H Br  129.62,129.17, 122.37, 121.60, 119.78, 119.71, 112.32, 110.64, 20.99. MALDI-TOF-MS
(M+H)*: m/z: calcd for Cy9H,0Br;N;, (M): 555.0066; found: 555.0063.

1H NMR Spectrum (CDCl3) of 3e
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HRMS of 3e

LasorDiamater: 100

(3f) Bis(2-(p-tolyl)-1H-indol-3-yl)methanel3!
H R¢ = 0.25 (PE/EtOAC, 10:1). 76% yield. yellow solid. *H NMR (400 MHz, Chloroform-d) &
O / O 7.97 (s, 2H), 7.53 - 7.43 (m, 4H), 7.29 - 7.26 (m, 2H), 7.24 - 7.15 (m, 6H), 7.07 - 7.03 (m,
O { 2H), 6.84 - 6.80 (m, 2H), 4.53 (s, 2H), 2.39 (s, 6H). 13C NMR (101 MHz, Chloroform-d) &
H O 137.34,135.85, 134.54, 130.49, 129.46, 129.43, 128.22, 121.76, 120.00, 119.35, 111.79,
110.39, 21.40, 21.29. MALDI-TOF-MS: m/z: calcd for CsoH,6N, (M+H)*: 427.2169; found: 427.2168.

1H NMR Spectrum (CDCl;) of 3f
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(3g) Bis(2-(4-methoxyphenyl)-1H-indol-3-yl)methanel3!

H O OMe R¢=0.25 (PE/EtOAC, 6:1). 67% yield. yellow solid. 1*H NMR (400 MHz, Chloroform-d)

/)
o 8 7.92 (s, 2H), 7.49 - 7.7.44 (m, 4H), 7.30 - 7.26 (m, 2H), 7.23 - 7.18 (m, 2H), 7.05

OMe

u\ v

134.42,129.57,129.48,125.91, 121.64, 119.83, 119.35, 114.13, 111.42, 110.35, 55.36, 21.24. MALDI-TOF-MS: m/z:

calcd for C31Hy6N,0, (M): 458.1994; found: 458.1997.

1H NMR Spectrum (CDCl;) of 3g

18

(ddd, J=8.2,7.0, 1.1 Hz, 2H), 6.95 - 6.90 (m, 4H), 6.85 (ddd, J = 8.1, 7.1, 1.1 Hz, 2H),

4.49 (s, 2H), 3.83 (s, 6H). 3C NMR (101 MHz, Chloroform-d) & 159.07, 135.75,
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Detar DX-15.0001 22 4ly 2021
B

y 105753
. PExt 2 500,00 (bin 124). lon Gate Blanking: 50.00, Laser Diameter: 100
). profes #1- 16

4581907

” 3902307 4447857

3810639 4393960 | 4503035

5134549 5604543

(3h) Bis(2-(3-fluorophenyl)-1H-indol-3-yl)methane
H R¢ = 0.25 (PE/EtOAc, 10:1). 55% vyield. white solid. *H NMR (400 MHz, Chloroform-d) &
o 1 £ 7.98(s, 2H),7.35-7.26 (m, 6H), 7.25 (m, 1H), 7.23 (m, 1H), 7.20 - 7.14 (m, 2H), 7.13 - 7.07

u\ v

F (m, 2H), 7.03 - 6.97 (m, 2H), 6.90 (m, 2H), 4.54 (s, 2H). 13C NMR (101 MHz, Chloroform-d)

6161.60, 135.95, 135.33, 135.25, 133.31, 133.29, 130.21, 130.12, 129.20, 123.97, 123.94,

122.48,119.98, 119.74, 115.23, 115.00, 114.53, 114.32, 112.62, 110.69, 21.11. **F NMR (376 MHz, Chloroform -d)

§-112.32. MALDI-TOF-MS: m/z: calcd for C31HN>0, (M+H)*: 435.1667; found: 435.1672

1H NMR Spectrum (CDCl3) of 3h
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110315
1M, Power 60, P a 500.00 (bin 124),lon Gete Banking: 50,00, Lassx Diameter: 100
 (Conirold 25%), proflos #1-8

3748611

(3i) Bis(2-(3-chlorophenyl)-1H-indol-3-yl)methane

Rf = 0.25 (PE/EtOAc, 10:1). 54% yield. Pale yellow solid. *H NMR (400 MHz, Chloroform-d)

H

)

O / 8 7.95 (s, 2H), 7.41 - 7.40 (m, 2H), 7.38 - 7.33 (m, 2H), 7.31 - 7.28 (m, 2H), 7.25 - 7.21 (m,
cl

O { Cl 6H),7.13-7.08 (m, 2H), 6.93 - 6.89 (m, 2H), 4.52 (s, 2H). 13C NMR (101 MHz, Chloroform-d)
H O 6 135.95,134.92, 134.46, 133.13, 129.75, 129.17, 128.16, 127.56, 126.47, 122.52, 119.91,
119.77,112.67, 110.70, 21.01. MALDI-TOF-MS: m/z: calcd for CyoH»0Cl,N, (M): 466.1004; found: 466.1005.

1H NMR Spectrum (CDCl3) of 3i
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Deta: DX-4.0001 22 4y 2021 et 1047:32
Shimedzs MALDI-7090: Tuning Reflectron MS, Power 20, P.Et a 500,00 (bin 124),on Gate Bianking: 50,00, Laser Diameter: 100
Peaks 31, ofles #1- 3

4661005

0 tensiy

10 4517135
‘ 4813018

522042 5530702
| I I i
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w0 sl | a0 s0 | s | %0 w0 | s 0 | %0 | 40 | 40 40 | 4% 4o | 40 | 40 | 40 40 40 | S0 S0 | 50 | s s S0 | s | &0 S0 50 60

3958420 sgais 4415226

(3j) Bis(2-(3-bromophenyl)-1H-indol-3-yl)methane

H Rf = 0.25 (PE/EtOAc, 12:1). 62% yield. Pale yellow solid. 'H NMR (400 MHz, DMSO-ds)
Y,
O Br 611.30 (s, 2H), 7.76 (t, J = 1.8 Hz, 2H), 7.64 - 7.60 (m, 2H), 7.54 - 7.49 (m, 2H), 7.39 -

u\ ¥

Br' 730 (m, 4H), 7.11 - 7.00 (m, 4H), 6.81 - 6.73 (m, 2H), 4.51 (s, 2H). 3C NMR (101 MHz,

DMSO-d) 6 136.62, 135.68, 133.15, 131.02, 130.87, 130.32, 129.09, 127.53, 122.38,
122.21, 119.69, 119.19, 112.03, 111.74, 21.64. MALDI-TOF-MS: m/z: calcd for CygH,0Br;N, (M): 555.0066; found:
555.0065.

1H NMR Spectrum (DMSO) of 3j
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Detar DX 17 000122 4ly 2021
B

y 105929
500,00 (bin 124), lon Gate Blanking: 50.00, Laser Diameter: 100
&

4751264

3740063

(3k) Bis(2-(m-tolyl)-1H-indol-3-yl)methane
H
.

g%

O { Me  2H),7.09-7.03 (m, 2H), 6.89 - 6.80 (m, 2H), 4.55 (s, 2H), 2.34 (s, 6H). 13C NMR (101 MHz,

Rf =0.25 (PE/EtOAc, 8:1). 51% yield. Pale yellow solid. 'H NMR (400 MHz, Chloroform-d)

Me ©7:98(s,2H), 7.41-7.31 (m, 4H), 7.30-7.27 (m, 3H), 7.25 - 7.17 (m, 3H), 7.16 - 7.10 (m,

U

H Chloroform-d) & 138.30, 135.86, 134.61, 133.30, 129.49, 128.98, 128.55, 128.28, 125.49,
121.87, 120.02, 119.38, 112.05, 110.43, 21.52, 21.33. MALDI-TOF-MS: m/z: calcd for C3;Hy6N, (M+H)*: 427.2169;
found: 427.2164.

1H NMR Spectrum (CDCl3) of 3k
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13C NMR Spectrum (CDCl3) of 3k
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(31) Bis(2-(3-methoxyphenyl)-1H-indol-3-yl)methane
H Rf = 0.25 (PE/EtOAc, 8:1). 46% vyield. yellow solid.'H NMR (400 MHz, Chloroform-d) &
O 4 OMe 800 (s, 2H), 7.33 - 7.27 (m, 4H), 7.23 - 7.19 (m, 2H), 7.16 - 7.12 (m, 2H), 7.10 - 7.04 (m,
OMe
O \ 4H), 6.89 - 6.83 (m, 4H), 4.57 (s, 2H), 3.74 (s, 6H). 3C NMR (101 MHz, Chloroform-d) &
y
H
159.74, 135.85, 134.67, 134.37, 129.71, 129.39, 122.04, 120.82, 120.02, 119.48, 113.80,

113.28,112.21, 110.51, 55.26, 21.33. MALDI-TOF-MS: m/z: calcd for C3;H,6N,0, (M): 458.1994; found: 458.1994.

1H NMR Spectrum (CDCl3) of 3l

26
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(3m) Bis(5-fluoro-2-phenyl-1H-indol-3-yl)methane

O

F
O \ 2H), 6.86 - 6.75(m, 2H), 6.74 - 6.60(m, 2H), 4.46 (s, 2H). 3C NMR (101 MHz, Chloroform-
y
H

Rf=0.25 (PE/EtOAC, 8:1). 41% yield. Pale yellow solid.*H NMR (400 MHz, Chloroform-d)

§7.99 (s, 2H), 7.61 - 7.52(m, 4H), 7.48 - 7.39 (m, 4H), 7.39 - 7.31 (m, 2H), 7.21 - 7.12(m,

d) 6 158.67, 156.34, 136.43, 132.86, 132.38, 128.81, 128.33, 127.91, 111.63, 111.18,
111.09, 110.43, 110.17, 104.80, 104.57, 21.11. °F NMR (376 MHz, Chloroform-d) 6 -124.30. MALDI-TOF-MS: m/z:
calcd for CyoHyF;N; (M+H)*: 435.1667; found: 435.1662.

1H NMR Spectrum (CDCl3) of 3m
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Detar DX-2.0001 22 4y 2021
B

St 104206
#500.00 (bin 124),lon Gate Blanking: 50.00, Laser Diameter: 100
1

4351662

5128845

(3n) Bis(5-chloro-2-phenyl-1H-indol-3-yl)methane

o)
6.96- 6.88 (m, 2H), 6.78 (d, J = 2.1 Hz, 2H), 4.41 (s, 2H). 3C NMR (101 MHz, DMSO-ds) &
O O 136.68, 134.91, 132.96, 130.01, 129.30, 128.81, 128.32, 123.44, 121.62, 118.53,
113.11, 110.78, 20.95. MALDI-TOF-MS: m/z: calcd for CyoHoClN, (M): 466.1004;

H O Re=0.25 (PE/EtOAC, 10:1). 39% yield. yellow solid. 1H NMR (400 MHz, DMSO-dg) & 11.42
/ (s, 2H), 7.69 - 7.60 (m, 4H), 7.52- 7.43 (m, 4H), 7.43 - 7.35 (m, 2H), 7.29 - 7.23 (m, 2H),

found:466.1002.

1H NMR Spectrum (DMSO) of 3n
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(30) Bis(5-bromo-2-phenyl-1H-indol-3-yl)methane

H
N

(1

Br
Br

u\ v

121.62, 113.57,

found:553.9996.

O Rf = 0.25 (PE/EtOAC, 8:1). 28% vyield. Pale yellow solid.*H NMR (400 MHz, DMSO-dg) 6
11.44 (s, 2H), 7.75 - 7.62 (m, 4H), 7.75 - 7.62 (m, 4H), 7.47 - 7.40 (m, 2H), 7.26 (d, J =
8.6 Hz, 2H), 7.08 (dd, J = 8.6, 1.9 Hz, 2H), 6.99 (d, J = 1.9 Hz, 2H), 4.45 (s, 2H). 3C NMR
(101 MHz, DMSO-dg) 6 136.50, 135.13, 132.94, 130.70, 129.33, 128.86, 128.37, 124.15,

111.48, 110.75, 20.85. MALDI-TOF-MS: m/z: caled for CyoHoBrN; (M+H)*: 553.9993;

1H NMR Spectrum (DMSO) of 30
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(3p) Bis(5-methyl-2-phenyl-1H-indol-3-yl)methane

H O Rf = 0.25 (PE/EtOAc, 12:1). 83% vyield. Pale yellow solid.'H NMR (400 MHz,
/
Me O Chloroform-d) & 7.82 (s, 2H), 7.63 - 7.55(m, 4H), 7.50 - 7.41 (m, 4H), 7.40 - 7.32 (m,
Me
O \ 2H), 7.14 (dd, J = 8.6, 1.2 Hz, 2H), 6.93 - 6.82 (m, 4H), 4.52 (s, 2H), 2.19 (s, 6H). 13C
N
H

NMR (101 MHz, Chloroform-d) & 134.53, 134.21, 133.78, 129.54, 128.72, 128.71,
128.47, 128.27, 127.45, 123.47, 119.80, 111.98, 110.06, 21.44, 20.69. MALDI-TOF-MS: m/z: calcd for C3;H6N,

(M+H)*: 427.2169; found: 427.2168.

1H NMR Spectrum (CDCl3) of 3p

13C NMR Spectrum (CDCl3) of 3p
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HRMS of 3p

Detar DX 180001 22 4ly 2021 10:42:21 Cal-Qustom Galibration by Engineer on 27 September 2021 11:00:14
Shimedzs MALDI-7090: Tuning Reflectron M, Power 50, P.Ext a 500,00 (bin 124), on Gate Bianking: 50,00, Laser Diameter: 100
Peaks - 3 ofles #1-1

o
s
o
s
.
»
»
o
w
Y azsdses
w amam
argios
s073017 703870 wongon ] asge1s sizgas ssago0  swoses
EE T A A R R A A R TR R R R A R S R R R R A T R

(3q) Bis(6-fluoro-2-phenyl-1H-indol-3-yl)methane
H Rf =0.25 (PE/EtOAc, 10:1). 48% yield. Pale yellow solid. 'H NMR (400 MHz, Chloroform-
r Q / O d) 5 8.00 (s, 2H), 7.60 - 7.48(m, 4H), 7.47 - 7.38 (m, 4H), 7.38- 7.30 (m, 2H), 7.10 - 6.90
O { (m, 4H), 6.70 - 6.51 (m, 2H), 4.51 (s, 2H). 3C NMR (101 MHz, Chloroform-d) 6 161.07,
F
H 158.70, 135.77,134.82,132.97,128.80, 128.17,127.70, 125.82, 120.66, 120.56, 111.76,
108.30, 108.06, 97.06, 96.80, 21.20. °*F NMR (376 MHz, Chloroform-d) 6 -112.34. MALDI-TOF-MS: m/z: calcd for

CaoHaoFaN; (M): 434.1595; found: 434.1595,

1H NMR Spectrum (CDCl3) of 3q

34



—7.9979
7.5447
/-7.5408
-7.5360
.7.5272
7.5233
.7.5205
17,5150
1 7.4386
7.4354
1 7.4308
7.4176
| 7.4136
7.4020
| 7.3081
7.3628
| 7.3502
7.3558
| 7.3467
7.3410
| 7.3340
7.3260
| 7.3226
7.0468
| 7.0334
7.0249
| 7.0115
6.9856
| 6.9709
6.9619
L 6.9560
6.6402
L 6.6344
6.6183
l6.6158
6.6109
l6.5940
6.5882
La.5110

l

BN

‘(

Yt
~
2
N

L]

3800000
-3600000
3400000
r3200000
3000000
2800000
+2600000
2400000
-2200000
+2000000
+1800000
+1600000
1400000
+1200000
1000000
800000

+600000

400000

200000

0
+-200000

NS
(=R =Ny
el Rl

T

2.01]
{2.00

10.0 9.5 9.0 85 80 7.5 7.0 65 6.0 55 50 45 4.
f1 (ppm)

13C NMR Spectrum (CDCls) of 3q

97.0550
96.7953

_-161.0630
~158.6974

135

134

132

128

128

127

125

120

)
o
X
iz
<
<

0 35 3.0 25 2.0 15 1.0 05 0.0 -05

—21.1866

340000
320000
300000
280000
260000
240000
220000
200000
180000
160000
+140000
120000
+100000
80000
60000
+40000
+20000
+0
+-20000

T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

19F NMR Spectrum (DMSO) of 3q

35

T

80

70

T

60

50

40

30

T

20

10

-10



"*F NMR (376 MHz, Chloroform-d) & -112.34.
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HRMS of 3q

Deta: DX-9.0001 22 iy 2021 et 105248
Shimedzs MALDI-7090: Tuning Reflectron MS, Power 20, P.Et a 500,00 (bin 124),on Gate Bianking: 50,00, Laser Diameter: 100
sk 0.2 mV, processing type=Threshold (Centrod 25%), profiles # 1 - 61
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(3r) Bis(6-methyl-2-phenyl-1H-indol-3-yl)methane

W0 @0 4% s sio | 0 | s 50 s s 50 S0 50 60

H Rf = 0.25 (PE/EtOAc, 10:1). 84% vyield. Pale yellow solid.'H NMR (400 MHz,
Chloroform-d) 6 7.87 (s, 2H), 7.62 - 7.51 (m, 4H), 7.44 - 7.36 (m, 4H), 7.34 - 7.27 (m,
" \ 2H), 7.12 - 7.01 (m, 4H), 6.72 — 6.63 (m, 2H), 4.51 (s, 2H), 2.36 (s, 6H). 13C NMR (101
e
y )
H MHz, Chloroform-d) & 136.36, 133.70, 133.50, 131.70, 128.66, 128.17, 127.29,

127.25, 121.21, 119.69, 112.05, 110.45, 21.68, 21.46. MALDI-TOF-MS: m/z: calcd for CysHaoF,N, (M): 426.2096;

found: 426.2099

1H NMR Spectrum (CDCl3) of 3r
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by Engineeron 16:28:41
PEx a1 350.00 (bin 103),lon Gate Blanking: 50.00, Laser Diameter: 100
2
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(3s) Bis(2-(thiophen-2-yl)-1H-indol-3-yl)methane(3s)

R = 0.25 (PE/EtOAc, 9:1). 58% vield. Orange solid. IH NMR (400 MHz, DMSO-ds) & 11.30 (s,
2H), 7.68 - 7.47 (m, 4H), 7.34 - 7.16 (m, 4H), 7.07 - 6.88(m, 4H), 6.79 - 6.60(m, 2H), 4.62 (s,

2H). 3C NMR (101 MHz, DMSO-dg) 6 136.59, 135.13, 129.27, 129.08, 128.18, 126.41,

125.76, 122.18, 119.49, 119.18, 111.44, 111.06, 22.31. MALDI-TOF-MS: m/z: calcd for

CysH1gN5S; M: 410.0911; found 410.0912.

1H NMR Spectrum (DMSO) of 3s

I'c: Wtk Mmoo oo ~
@ P R e o S o
~ N=OoOOUeOOOoWWO =~ M~ —
o CERIMANSHENEGE o)
— Ll ol el o Y = Q= Y = = -
Ty |

Ii "\P\ - |

” |U||J\| |n h || |||
| |

e At Y LL} el .__Jl\_‘__/lk__/'l';_,__:\_,._ A
T e by b T
o TOTMN o
< S0 <
~ TN ~
13 12 11 10 9 8 7 4 3 2 1 0 =1

13C NMR Spectrum (DMSO) of 3s
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Deta: DX-1.0001 22 41y 2021 10:1 et 10:39:45
Shimedzs MALDI-7090: Tuning Reflectron M, Power 30, P.Ext a 500.00 (bin 124),on Gate Bianking: 50,00, Laser Diameter: 100
Posks - 152 mV, processing type<Threshold (Ceriroid 25%), profies #1- 12
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