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1. General information

All solvents and reagents were obtained from commercial sources and were
purified according to standard procedures before use (unless stated otherwise).
Column chromatography was performed on silica gel (Qingdao, 300 - 400 mesh)
using the indicated eluents. *H and **C NMR data were collected on a Varian Mercury
400 MHz or Agilent Mercury 600 MHz NMR spectrometer at room temperature using
chloroform-d, DMSO-dg or Acetone-dg as a solvent and TMS as an internal standard,
and chemical shift (§) was expressed in parts per million (ppm). 'H and **C NMR
spectra were internally referenced to the proton (*H) of the internal TMS signal at
0.00 ppm, the solvent residue of DMSO-dg at 2.50 ppm or Acetone-ds at 2.05 ppm
and the residual carbon nuclei (**C) of the solvent at 77.0 or 39.5 ppm, respectively.
The following abbreviations were used in expressing the multiplicity: s = singlet, brs
= broad singlet, d = doublet, t = triplet, g = quartet, m = multiplet. High resolution
mass spectra (HRMS-ESI) were recorded on a Bruker ESI-QTOF mass spectrometer.
Infrared (IR) spectra were recorded using a Fourier transform infrared spectrometer
(IR 200) and the KBr disk method was adopted. The course of the reactions was
monitored by thin-layer chromatography (TLC). All reactions that need to be heated

were carried out in an oil bath.



2. Optimization of the Reaction Conditions
2.1 Screening of solvents ?
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Table S1
Entry Solvent T (°C) t (h) Yield (%)
1 DMF 50 72 Trace
2 H,O 50 72 Trace
3 THF 50 48 17
4 DCM 50 72 38
5 TFE 50 48 35
6 EtOH 50 22 86
7 'PrOH 50 24 79
8 '‘BuOH 50 24 82
9 DMPF/EtOH (1/1) 50 72 21
10 H,O/EtOH (1/1) 50 72 63
11 DCM/EtOH (1/1) 50 72 54
12 THF/EtOH (1/1) 50 72 28

#Unless noted otherwise, reactions were carried out with 1a (0.20 mmol), 2a (0.20 mmol), solvent (2.0 mL) and

reaction carried out under Ar atmosphere, yields were isolated yields.



2.2 Screening of reaction temperature ®
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Table S2
Entry Solvent T (°C) t (h) Yield (%)
1 EtOH 25 22 20
2 EtOH 40 22 55
3 EtOH 50 22 86
4 EtOH 60 22 74
5 EtOH 70 22 74

#Unless noted otherwise, reactions were carried out with 1a (0.20 mmol), 2a (0.20 mmol), EtOH (2.0 mL) and
reaction carried out under Ar atmosphere, yields were isolated yields.



3. Mechanistic Studies

3.1 Isotopic experiment using CD;OD
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3a D-3a

The 3a was dissolved in 0.6 mL CD3;0OD, and after 0.5 hour, the mixture was
scanned by *H NMR. 3-(1H-indol-1-yl)-1-methylindolin-2-one-3-d (D-3a)

y 'H NMR (600 MHz, Methanol-ds) & 7.55 — 7.54 (m, 1H), 7.42 (t,
(Nt© J =78 Hz, 1H), 7.13 (d, J = 8.0 Hz, 2H), 7.08 — 7.04 (m, 2H),

©j§0 7.02 — 7.00 (m, 2H), 6.91 (s, 1H), 6.51 (d, J = 3.2 Hz, 1H), 6.16
N (s, 0.44H), 3.31 (s, 3H) ppm.
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4. Experimental procedures and characterizations

4.1 Procedure for 3-(1H-indol-1-yl)-1-methylindolin-2-one

_R3
0 N -
N N EtOH
szo + RO COOH — R2¢ = o
= N Z~N Ar, 50 °C '/ N
R? H R
1 2 3

A mixture of 1 (0.2 mmol) and 2 (0.2 mmol) were added in a dried Schlenk tube,
then EtOH (2 mL) was added under Ar atmosphere, and the reaction system was
stirred at 50 €. The reaction was monitored by TLC until 1-methylindoline-2,3-dione
was fully consumed. The reaction was extracted with DCM. The combined organic
portions were washed with water and brine, dried (Na,SO,), filtered, and purified by
flash column chromatography (Petroleum ether/Ethyl acetate = 10/1) to afford

2-oxindole 3.

3-(1H-indol-1-yl)-1-methylindolin-2-one (3a)
Yellow solid, 22 h, 45.1 mg, 86% yield; 'H NMR (600 MHz,

4

(Nj@ Acetone-dg) 6 7.59-7.58 (m, 1H), 7.44-7.42 (m, 1H), 7.24 (d, J =

wo 3.0 Hz, 1H), 7.15-7.11 (m, 2H), 7.06-7.03 (m, 4H), 6.52 (d, J = 3.3
N\ Hz, 1H), 6.20 (s, 1H), 3.30 (s, 3H) ppm. All analytical datas are

consistent with literature ™.

3-(1H-indol-1-yl)-5-methoxy-1-methylindolin-2-one (3b)
(/t© Yellow solid, mp 155 — 156 €, 69 h, 30.9 mg, 53% yield; ‘H
N NMR (600 MHz, Chloroform-d) 6 7.64 (d, J = 7.2 Hz, 1H),

Meomo 7.16 — 7.10 (m, 3H), 7.02 (d, J = 3.2 Hz, 1H), 6.93 (dd, J =

\ 8.6, 2.4 Hz, 1H), 6.88 (d, J = 8.4 Hz, 1H), 6.78 (d, J = 1.2 Hz,
1H), 6.58 (d, J = 3.2 Hz, 1H), 5.85 (s, 1H), 3.70 (s, 3H), 3.29 (s, 3H) ppm. IR (KBr):
3212, 1719, 1620, 1470, 1330, 1207, 908, 716 cm™. *C NMR (150 MHz,
Chloroform-d) & 172.2, 156.5, 137.2, 136.2, 129.1, 127.0, 125.8, 122.1, 121.2, 120.1,



114.8, 111.8, 109.6, 109.2, 103.1, 58.7, 55.8, 26.7 ppm. HRMS-ESI: Exact mass
calcd. for C1gH16N,0O,Na” [M + Na]": 315.1104, Found: 315.1107.

3-(1H-indol-1-yl)-1,5-dimethylindolin-2-one (3c)

y Yellow solid, mp 117 — 118 °C, 45 h, 43.6 mg, 79% vyield; *H
{:@ NMR (600 MHz, Acetone-dg) 6 7.58 — 7.56 (m, 1H), 7.23 —

mo 7.22 (m, 2H), 7.03 — 7.01 (m, 4H), 6.93 (s, 1H), 6.51 (d, J = 3.2

N Hz, 1H), 6.14 (s, 1H), 3.27 (s, 3H), 2.22 (s, 3H) ppm. *C NMR

(150 MHz, Chloroform-d) & 172.4, 141.4, 136.2, 133.0, 130.3,

129.1, 127.0, 125.7, 124.7, 122.1, 121.2, 120.0, 109.6, 108.5, 103.0, 58.5, 26.6, 21.0

ppm. IR (KBr): 3569, 2927, 1719, 1648, 1460, 1330, 1207, 908, 779, 669 cm™.

HRMS-ESI: Exact mass calcd. for CigHisN,ONa® [M + Na]™: 299.1154, Found:
299.1160.

5-fluoro-3-(1H-indol-1-yl)-1-methylindolin-2-one (3d)
(/j@ Yellow solid, mp 165 — 167 <C, 47 h, 43.4 mg, 77% vyield; 'H
. N NMR (600 MHz, Chloroform-d) 6 7.65 — 7.64 (m, 1H), 7.17 —
mo 7.10 (m, 3H), 7.04 (s, 1H), 7.00 (d, J = 3.6 Hz, 1H), 6.93 — 6.89
\ (m, 2H), 6.59 (d, J = 3.2, 1H), 5.86 (s, 1H), 3.31 (s, 3H) ppm.*C
NMR (150 MHz, Chloroform-d) & 172.1, 159.5 (d, *J = 243.0 Hz), 139.8 (d, “J = 2.4
Hz), 136.1, 129.2, 126.8, 126.2 (d, %) =8.0 Hz), 122.3, 121.3, 120.2, 116.5 (d, 2) =
24.0 Hz), 113.2 (d, % = 25.3 Hz), 109.4, 109.3, 103.4, 58.5, 26.8 ppm. °F NMR (564
MHz, Chloroform-d) 6 -119.0 ppm, IR (KBr): 3070, 2925, 1716, 1648, 1363, 1325,
1515, 920, 870, 690 cm™. HRMS-ESI: Exact mass calcd. for C;7H13N,OFNa* [M +

Na]™: 303.0910, Found: 303.0943.

5-chloro-3-(1H-indol-1-yl)-1-methylindolin-2-one (3e)
(/j@ Yellow solid, mp 157 — 158 <C, 42 h, 32.8 mg, 55% vyield; *H
N NMR (600 MHz, Chloroform-d) 6 7.65 — 7.64 (m, 1H), 7.39 —
o 7.37 (m, 1H), 7.17 — 7.12 (m, 3H), 7.04 (s, 1H), 7.00 (s, 1H),
\ 6.91 (d, J = 8.4 Hz, 1H), 6.59 (d, J = 3.2 Hz, 1H), 5.86 (s, 1H),
3.31 (s, 3H) ppm. *C NMR (150 MHz, Chloroform-d) & 172.0, 142.3, 136.1, 130.1,

Cl



129.2, 128.8, 126.8, 126.3, 125.4, 122.4, 121.3, 120.3, 109.7, 109.4, 103.5, 58.2, 26.7
ppm. IR (KBr): 3066, 2346, 1735, 1684, 1490, 1364, 1262, 881, 746, 670 cm™.
HRMS-ESI: Exact mass calcd. for C17H13N,OCINa™ [M + Na]™: 319.0609; Found:
319.0612.

5-bromo-3-(1H-indol-1-yl)-1-methylindolin-2-one (3f)
(/j@ Yellow solid, mp 180 — 181 <C, 47 h, 57.1 mg, 84% yield; 'H
o N NMR (600 MHz, Chloroform-d) § 7.68 (dd, J = 6.6, 1.2 Hz, 1H),
mo 7.55 (dd, J = 8.4, 1.2 Hz, 1H), 7.31 (s, 1H), 7.22 — 7.14 (m, 2H),
' 7.07 (s, 1H), 7.03 (d, J = 1.8 Hz, 1H), 6.86 (d, J = 8.3 Hz, 1H),
6.63 (d, J = 3.0 Hz, 1H), 5.88 (s, 1H), 3.32 (s, 3H) ppm. ©* C NMR (150 MHz,
Chloroform-d) 6 171.8, 142.7, 136.0, 133.0, 129.1, 128.0, 126.8, 126.5, 122.3, 121.3,
120.2, 115.9, 110.2, 109.3, 103.4, 58.1, 26.7 ppm. IR (KBr): 3226, 1735, 1612, 1490,
1364, 1328, 1103, 746, 670 cm™’. HRMS-ESI: Exact mass calcd. for
C17H13N,OBrNa’ [M + Na]*: 363.0103; Found: 363.0109.

6-chloro-3-(1H-indol-1-yl)-1-methylindolin-2-one (3g)
(/t© Yellow solid, mp 153 — 155 <C, 40 h, 45.0 mg, 76% vyield; ‘H
N NMR (600 MHz, Chloroform-d) & 7.64 (d, J = 7.2 Hz, 1H),
o  7.18-7.10 (m, 2H), 7.08 (d, J = 7.8 Hz, 1H), 7.04 — 7.03 (m,
c "\ 2H), 6.98 (d, J = 1.8 Hz, 2H), 6.58 (d, J = 3.2 Hz, 1H), 5.84 (s,
1H), 3.30 (s, 3H) ppm. *C NMR (150 MHz, Chloroform-d) & 172.4, 145.0, 136.1,
136.1, 129.2, 126.8, 125.9, 123.2, 122.9, 122.3, 121.3, 120.2, 109.6, 109.5, 103.3,
58.0, 26.7 ppm. IR (KBr): 1735, 1612, 1535, 1459, 1305, 1200, 1115, 739, 652 cm™.
HRMS-ESI: Exact mass calcd. for C17H13N,OCINa™ [M + Na]*: 319.0614; Found:

319.0619.

6-bromo-3-(1H-indol-1-yl)-1-methylindolin-2-one (3h)
(/j@ Yellow solid, mp 158 — 159 °C, 40 h, 57.8 mg, 90% yield; ‘H
N NMR (600 MHz, Chloroform-d) & 7.65 — 7.63 (m, 1H), 7.20 —

Brmo 7.12 (m, 4H), 7.05 — 6.98 (m, 3H), 6.58 (d, J = 3.0 Hz, 1H), 5.79
\
(s, 1H), 3.28 (s, 3H) ppm. *C NMR (150 MHz, Chloroform-d) &



172.2, 145.1, 136.0, 129.1, 126.8, 126.2, 126.1, 123.8, 123.4, 122.2, 121.2, 120.2,
112.3, 109.4, 103.3, 58.0, 26.7 ppm. IR (KBr): 3066, 1773, 1604, 1559, 1460, 13118,
1253, 1088, 745, 652 cm™. HRMS-ESI: Exact mass calcd. for C17H13N,OBrNa* [M
+ Na]": 363.0103; Found: 363.0109.

7-chloro-3-(1H-indol-1-yl)-1-methylindolin-2-one (3i)
Yellow solid, mp 150 — 151 <C, 45 h, 35.0 mg, 60% yield; ‘H
<jj© NMR (600 MHz, Acetone-dg) 6 7.59 (d, J = 8.2 Hz, 1H), 7.39 (d,
o J=77Hz 1H) 7.28 (s, LH), 7.10 — 6.99 (m, 5H), 6.54 (d, J =
\ 3.6 Hz, 1H), 6.27 (s, 1H), 3.65 (d, J = 1.3 Hz, 3H) ppm. *C
. NMR (150 MHz, Chloroform-d) 6 172.7, 1139.6, 136.1, 132.4,
129.2, 127.4,126.8, 124.1, 123.4, 122.3, 121.3, 120.2, 116.2, 109.4, 103.4, 58.1, 30.1
ppm. IR (KBr): 1735, 1654, 1608, 1459, 1363, 1340, 1205, 1108, 739, 669 cm™.
HRMS-ESI: Exact mass calcd. for C17H13N,OCINa™ [M + Na]™: 319.0614; Found:

319.0608.

7-bromo-3-(1H-indol-1-yl)-1-methylindolin-2-one (3j)

(/j@ Yellow solid, mp 184 — 185 <C, 45 h, 46.2 mg, 68% yield; ‘H
N NMR (600 MHz, Chloroform-d) & 7.66 (d, J = 7.8 Hz, 1H), 7.53
¢ 0 (d,J=82Hz 1H), 7.21-7.14 (m, 2H), 7.08 (dt, J = 8.4, 1.2 Hz,
B 1H), 7.01 (d, J = 2.4 Hz, 1H), 6.90 (dd, J = 8.4, 7.2 Hz, 1H), 6.61
(dd, J = 3.0, 0.6 Hz, 1H), 5.87 (s, 1H), 3.73 (s, 3H) ppm. ** C NMR (150 MHz,
Chloroform-d) 6 172.9, 141.1, 136.1, 135.7, 129.1, 127.7, 126.8, 124.4, 124.0, 122.3,
121.3, 120.2 109.4, 103.4, 103.0, 58.0, 30.3 ppm. IR (KBr): 1719, 1607, 1559, 1459,
1334, 1220, 1101, 735, 652 cm®’. HRMS-ESI: Exact mass calcd. for

C17H13N,OBrNa’ [M + Na]*: 363.0103; Found: 363.0109.

3-(1H-indol-1-yl)-1,5,7-trimethylindolin-2-one (3k)
(/j@ White solid, mp 124 — 125 <C, 40 h, 45.1 mg, 78% yield; ‘*H
N NMR (600 MHz, Chloroform-d) 6 7.64 (d, J = 7.6 Hz, 1H),
o 7.19-7.07 (m, 3H), 7.01 (d, J = 3.2 Hz, 1H), 6.93 (s, 1H), 6.80



(s, 1H), 6.57 (d, J = 3.2 Hz, 1H), 5.79 (s, 1H), 3.57 (s, 3H), 2.61 (s, 3H), 2.19 (s, 3H)
ppm. * C NMR (150 MHz, Chloroform-d) & 173.2, 139.0, 136.2, 134.2, 132.8, 129.1,
127.0, 125.4, 123.4, 122.0, 121.1, 120.1, 120.0, 109.6, 102.8, 58.2, 30.0, 20.6, 18.8
ppm. IR (KBr): 2919, 1735, 1608, 1559, 1469, 1345, 1331, 1080, 756, 699 cm™.
HRMS-ESI: Exact mass calcd. for Ci9HigN,ONa* [M + Na]™: 313.1311; Found:
313.1316.

3-(5-fluoro-1H-indol-1-yl)-1-methylindolin-2-one (3I)
Yellow solid, m.p. 119.6-120.4 <C, 38 h, 13.9 mg, 25% vyield. *H

74
N NMR (600 MHz, Chloroform-d) & 7.42 (t, J = 7.8 Hz, 1H), 7.27 —

@f}o 7.25 (m, 1H), 7.18 — 7.17 (m, 1H), 7.07 (t, J = 7.4 Hz, 1H), 7.05

\ (d, J = 3.2 Hz, 1H), 6.98 — 6.91 (m, 2H), 6.89 — 6.86 (m, 1H), 6.52
(d, J = 3.4 Hz, 1H), 5.82 (s, 1H), 3.31 (s, 3H) ppm. °C NMR (150 MHz,
Chloroform-d) § 172.3, 158.1 (d, Jc.r = 234.8 Hz), 143.9, 132.7, 130.3, 129.5 (d,
3Jc.e = 10.0 Hz), 128.6, 125.0, 124.2, 123.4, 110.5 (d, 2Jc.r = 26.6 Hz), 110.3 (d, 3Jc.r
= 9.8 Hz), 108.8, 106.0 (d, “Jc.r = 23.4 Hz), 103.0 (d, *Jc.r = 4.6 Hz), 58.6, 26.6 ppm.
YFE NMR (565 MHz, Chloroform-d) ¢ -124.6. IR (neat) v : 2922, 1700, 11614, 1147,
1199, 754, 722 cm™. HRMS (ESI) m/z: [M + Na]" Calcd for C17H130N,FNa 303.0904;
Found 303.0892.

3-(6-chloro-1H-indol-1-yl)-1-methylindolin-2-one (3m)

The 3l was performed with the use of TFE as solvent instead

Cl

<:©/ of EtOH in 0.1 mmol scale. Yellow solid, mp 160 — 161 <C,
©\/g:0 70 h, 13.0 mg, 44% yield; *H NMR (600 MHz, Chloroform-d)
N §7.61 (d, J = 1.8 Hz, 1H), 7.45 (t, J = 7.8 Hz, 1H), 7.19 (d, J

= 7.2 Hz, 1H), 7.13 — 7.04 (m, 3H), 7.00 (d, J = 7.8 Hz, 2H),

6.53 (d, J = 3.6 Hz, 1H), 5.85 (s, 1H), 3.33 (s, 3H) ppm. ©* C NMR (150 MHz,
Chloroform-d) 6 172.2, 143.8, 134.6, 130.4, 130.2, 128.3, 125.8, 125.0, 124.1, 123.4,
122.4, 120.6, 120.7, 108.9, 102.6, 58.5, 26.6 ppm. IR (KBr): 3069, 1727, 1621, 1477,
1458, 1320, 1199, 732 cm™ . HRMS-ESI: Exact mass calcd. for C17H13sN,OCINa* [M

+ Na]": 319.0614; Found: 319.0619.



1-methyl-3-(5-methyl-1H-indol-1-yl)indolin-2-one (3n)

Grey solid, m.p. 119.0-121.1 <T 24 h, 12.8 mg, 23% vyield.'H
NMR (600 MHz, Chloroform-d) ¢ 7.41 — 7.38 (m, 2H), 7.16 (d,
J=7.2Hz, 1H), 7.04 (t, J = 7.2 Hz, 1H), 6.97 — 6.91 (m, 4H),
6.48 (d, J = 3.2 Hz, 1H), 5.83 (s, 1H), 3.31 (s, 3H), 2.41 (s, 3H)
ppm.*C NMR (150 MHz, Chloroform-d) ¢ 172.5, 143.8, 134.6,

130.1, 129.4, 129.3, 127.0, 125.0, 124.7, 123.7, 123.3, 120.9, 109.2, 108.7, 102.5,

58.5, 26.6, 21.3 ppm. IR (neat) v : 2921, 1703, 1612 , 1470, 1199,1125 , 750, 714 cm™,

HRMS (ESI) m/z:

[M + Na]* Calcd for C1sH160N,Na 299.1155; Found 299.1145,

1-benzyl-3-(1H-indol-1-yl) indolin-2-one (30)

ppm. All analytical

Yellow solid, 68 h, 51.4 mg, 76% vyield; '"H NMR (600 MHz,
Chloroform-d) 6 7.66 — 7.65 (m, 1H), 7.40 — 7.35 (m, 4H), 7.33 —
7.29 (m, 2H), 7.18 (d, J = 7.4 Hz, 1H), 7.14 — 7.10 (m, 2H), 7.06
—7.00 (m, 3H), 6.90 (d, J = 7.8 Hz, 1H), 6.60 (d, J = 3.0 Hz, 1H),
5.96 (s, 1H), 5.06 (d, J = 15.6 Hz, 1H), 4.93 (d, J = 15.6 Hz, 1H)

data are consistent with literature ™4,

3-(1H-indol-1-yl) indolin-2-one (3p)

T

H

Yellow solid, 48 h, 36.7 mg, 74% yield; '"H NMR (600 MHz,
DMSO-dg) & 10.89 (s, 1H), 7.59 — 7.57 (m, 1H), 7.36 — 7.29 (m,
2H), 7.04 — 6.94 (m, 6H), 6.53 (d, J = 3.2 Hz, 1H), 6.36 (s, 1H).
ppm. *C NMR (150 MHz, DMSO-dg) & 174.2, 142.2, 135.6,

129.7, 128.7, 125.9, 124.4, 122.2, 121.5, 120.8, 119.6, 110.3, 109.9, 101.8, 58.8 ppm.

All analytical data are consistent with literature ™.



3-(1H-indol-1-yl)-5-methylindolin-2-one (3q)
(/j@ Yellow solid, 28 h, 35.6 mg, 68% yield; *H NMR (600 MHz,
N Chloroform-d) ¢ 9.03 (s, 1H), 7.70 — 7.66 (m, 1H), 7.20 — 7.15
mo (m, 3H), 7.12 — 7.08 (m, 2H), 6.96 (s, 1H), 6.80 (d, J = 7.8 Hz,
H 1H), 6.63 (d, J = 3.0 Hz, 1H), 5.88 (s, 1H), 2.25 (s, 3H) ppm.

All analytical data are consistent with literature .

3-(1H-indol-1-yl)-5-methoxyindolin-2-one (3r)
(/j@ yellow solid, 48 h, 50.6 mg, 91% yield; *H NMR (600 MHz,
N Chloroform-d) 6 9.42 (s, 1H), 7.68 (d, J = 6.6 Hz, 1H), 7.20 —
Meomo 7.15 (m, 3H), 7.09 (s, 1H), 6.78 (dd, J = 8.4, 2.4 Hz, 1H), 6.73
H (d, J = 2.4 Hz, 1H), 6.69 (d, J = 8.4 Hz, 1H), 6.63 (d, J = 3.0
Hz, 1H), 5.86 (s, 1H), 3.69 (s, 3H) ppm. All analytical data are consistent with

literature ™1,

5-fluoro-3-(1H-indol-1-yl) indolin-2-one (3s)
(/j@ Brown solid, 48 h, 43.1 mg, 81% vyields; 'H NMR (600 MHz,
. N Chloroform-d) 6 9.31 (s, 1H), 7.68 — 7.63 (m, 1H), 7.33 (d, J =
mo 6.5 Hz, 1H), 7.24 — 6.96 (m, 5H), 6.62 — 6.55 (m, 2H), 5.84 (s,
" 1H) ppm. *F NMR (564 MHz, Chloroform-d) & -118.8 ppm,

All analytical data are consistent with literature ™.

5-chloro-3-(1H-indol-1-yl) indolin-2-one (3t)
(/j@ Pale yellow solid, 48 h, 49.9 mg, 88% vyields; '"H NMR (600
N MHz, Chloroform-d) 6 9.39 (s, 1H), 7.70 — 7.66 (m, 1H), 7.20 —
O 7.7 (m, 3H), 7.10 — 7.04 (m, 3H), 7.10 — 7.04 (m, 2H), 5.85 (s,

Cl

Iz

1H) ppm. All analytical data are consistent with literature ™).



5-bromo-3-(1H-indol-1-yl) indolin-2-one (3u)
(/j@ Brown solid, 42 h, 34.6 mg, 53% vyields; 1 H NMR (600 MHz,
Br N acetone-d6): & 9.92 (s, br, 1H), 7.61-7.58 (m, 1H), 7.54-7.50
mo (m, 1H), 7.31 (d, J = 3.3 Hz, 1H), 7.25 (s, br, 1H), 7.10-7.04
: (m, 4H), 6.55 (d, J = 3.3 Hz, 1H), 6.28 (s, 1H): All analytical

data are consistent with literature ™I,

3-(1H-indol-1-yI)-5-iodoindolin-2-one (3v)
(/j@ Yellow solid, mp 184 — 185 <C, 46 h, 60.6 mg, 81% yield; ‘H
N NMR (600 MHz, DMSO-dg) 5 11.01 (s, 1H), 7.66 (d, J = 8.4 Hz,
O 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.35 (s, 1H), 7.26 (s, 1H), 7.07 —
6.96 (m, 3H), 6.86 (d, J = 8.4 Hz, 1H), 6.53 (d, J = 3.6 Hz, 1H),
6.39 (s, 1H) ppm. = C NMR (150 MHz, DMSO-dg) & 173.5, 141.9, 138.2, 132.4,
128.7, 128.6, 121.7, 120.8, 119.7, 112.8, 109.7, 102.0, 84.5, 58.4 ppm. IR (KBr):
1710, 1664, 1624, 1559, 1515, 1469, 1314, 1216, 853, 792, 669 cm™. HRMS-ESI:
Exact mass calcd. for C16H1:N,OINa* [M + Na]*: 396.9811; Found: 396.9808.

Iz

3-(1H-indol-1-yl)-6-methoxyindolin-2-one (3w)
(/j@ Yellow solid, mp 144 — 145 <C, 48 h, 39.5 mg, 71% vyield;
N 'H NMR (600 MHz, Chloroform-d) & 9.03 (s, 1H), 7.67 (d, J
Mwmo = 7.2 Hz, 1H), 7.19 — 7.13 (m, 3H), 7.08 — 7.05 (m, 2H), 6.61
H (d, J = 3.0 Hz, 1H), 6.56 — 6.53 (m, 2H), 5.87 (s, 1H), 3.80 (s,
3H) ppm. *C NMR (150 MHz, Chloroform-d) & 175.8, 161.5, 142.3, 136.1, 129.2,
127.0, 126.1, 122.2, 121.2, 120.1, 116.6, 109.7, 108.3, 103.0, 97.8, 58.6, 55.6 ppm.
IR (KBr): 1773, 1719, 1630, 1508, 1457, 1344, 1304, 1157, 738, 652 cm™.
HRMS-ESI: Exact mass calcd. for C37H14N,O,Na™ [M + Na]*™: 301.0948; Found:
301.0953.



6-chloro-3-(1H-indol-1-yl) indolin-2-one (3x)

(/j@ Yellow solid, mp 174 — 175 <C, 48 h, 47.3 mg, 84% vyield; 'H
N NMR (600 MHz, Chloroform-d) ¢ 8.64 (s, 1H), 7.67 (d, J =
mo 7.2 Hz, 1H), 7.20 — 7.14 (m, 2H), 7.11 — 7.02 (m, 4H), 6.97 (d,
¢ M J= 1.8 Hz, 1H), 6.62 (d, J = 3.0 Hz, 1H), 5.88 (s, 1H) ppm.
13C NMR (150 MHz, Chloroform-d) & 174.5, 141.9, 135.9, 129.2, 126.3, 123.5, 123.4,
122.4, 121.4, 120.3, 111.3, 109.5, 103.5, 29.7 ppm. IR (KBr): 2963, 1697, 1608,
1509, 1469, 1261, 1019, 756, 652 cm™. HRMS-ESI: Exact mass calcd. for

C16H1:N,OCINa* [M + Na]*: 305.0452; Found: 305.0453.

6-bromo-3-(1H-indol-1-yl) indolin-2-one (3y)

Yellow solid, mp 183 — 185 <C, 72 h, 57.6 mg, 88% vyield; ‘H
NMR (600 MHz, DMSO-dg) & 11.02 (s, 1H), 7.61 — 7.57 (m,
1H), 7.52 — 7.50 (m, 1H), 7.35 (br, 1H), 7.14 (s, 1H), 7.07 —
7.02 (m, 2H), 6.97 (d, J = 8.4 Hz, 2H), 6.54 (dd, J = 3.6, 0.6
Hz, 1H), 6.42 (s, 1H). ** C NMR (150 MHz, DMSO-dg) 173.7, 141.5, 132.4, 128.7,
128.3, 127.0, 121.7, 120.8, 119.7, 113.8, 112.3, 109.7, 102.1, 58.6 ppm. IR (KBr):
3040, 1717, 1620, 1470, 1327, 1196, 897, 866, 748 cm™. HRMS-ESI: Exact mass
calcd. for C16H11N,OBrNa* [M + Na]*: 348.9947; Found: 348.9952.

2,

Br

7-chloro-3-(1H-indol-1-yl) indolin-2-one (3z)
(/j@ Yellow solid, 72 h, 51.3 mg, 91% vyield; 'H NMR (600 MHz,
N Chloroform-d) 6 7.96 (s, 1H), 7.67 (d, J = 7.8 Hz, 1H), 7.37 (d, J =
O  8.0Hz 1H), 7.21 — 7.14 (m, 3H), 7.08 — 7.05 (m, 2H), 7.03 — 7.00
cl (m, 1H), 6.62 (d, J = 3.0 Hz, 1H), 5.99 (s, 1H) ppm. All analytical

Iz

data are consistent with literature 1,



7-bromo-3-(1H-indol-1-yl) indolin-2-one (3aa)

White solid, 28 h, 44.3 mg, 68% yield; 'H NMR (600 MHz,
Acetone-dg) 6 9.98 (s, 1H), 7.61 (d, J = 7.2 Hz, 1H), 7.55 (d, J =
7.2 Hz, 1H), 7.32 (d, J = 3.0 Hz, 1H), 7.14 — 7.05 (m, 4H), 6.98 (t,
J =7.2 Hz, 1H), 6.57 (d, J = 3.6 Hz, 1H), 6.36 (s, 1H) ppm. All

analytical data are consistent with literature [,

o

Br

3-(1H-indol-1-yl)-5,7-dimethylindolin-2-one (3ab)
(/j@ Yellow solid, mp 114 — 115 <C, 48 h, 46.4 mg, 84% vyield; *H
N NMR (600 MHz, Chloroform-d) & 8.83 (s, 1H), 7.65 (d, J = 7.2
0 Hz, 1H), 7.15 — 7.09 (m, 3H), 7.06 (d, J = 3.0 Hz, 1H), 6.93 (s,
1H), 6.80 (s, 1H), 6.59 (d, J = 3.6 Hz, 1H), 5.87 (s, 1H), 2.20 (s,
6H) ppm. *C NMR (150 MHz, Chloroform-d) & 175.1, 137.0, 136.2, 132.9, 131.9,
129.1, 127.2, 124.9, 123.1, 122.1, 121.2, 120.0, 119.8, 109.7, 102.9, 59.3, 20.9, 16
ppm; IR (KBr): 2974, 2925, 1716, 1648, 1492, 1325, 1126, 834, 761, 690 cm™.
HRMS-ESI: Exact mass calcd. for CigHigN,ONa* [M + Na]*: 299.1155; Found:
299.1160.

3-(1H-indol-1-yl)-7-nitroindolin-2-one (3ac)

Yellow solid, mp 134 — 135 <, 72 h, 37.0 mg, 63% yield; ‘H
NMR (600 MHz, DMSO-dg) 5 11.59 (s, 1H), 8.12 (d, J = 9.0 Hz,
1H), 7.62 — 7.57 (m, 1H), 7.40 (d, J = 7.2 Hz, 2H), 7.16 (dd, J =
9.0, 7.2 Hz, 1H), 7.06 — 7.05 (m, 3H), 6.58 — 6.56 (m, 2H) ppm.
¥ C NMR (150 MHz, DMSO-dg) & 174.7, 138.7, 131.6, 130.5,
129.3, 128.7, 124.5, 122.4, 121.8, 120.9, 119.8, 109.8, 102.4, 79.2, 57.6 ppm. IR
(KBr): 1773, 1725, 1671, 1654, 1459, 1196, 739, 646 cm™. HRMS-ESI: Exact mass
calcd. for Cy6H1:N3OsNa™ [M + Na]™: 316.0698; Found: 316.0688.

o

NO,



5. Scale-up experiments

0 Qj
EtOH N
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Procedure: A mixture of 1a (1.13 g, 7.0 mmol) and 2a (1.14 g, 7.0 mmol) were
added in a dried Schlenk tube, then EtOH (70 mL) was added under Ar atmosphere,
and the reaction system was stirred at 50 <€. The reaction was monitored by TLC until
1-methylindoline-2,3-dione was fully consumed. The reaction was extracted with
DCM. The combined organic portions were washed with water and brine, dried
(NazS0O,), filtered, and purified by flash column chromatography (Petroleum
ether/Ethyl acetate = 10/1) to afford 2-oxindole 3a (1.65 g, 90% vyield).

o) Qj
EtOH N
o * COOH — =
N N Ar
H H ©
N
1p 2a H
3p

Procedure: A mixture of 1p (1.03 g, 7.0 mmol) and 2a (1.14 g, 7.0 mmol) were
added in a dried Schlenk tube, then EtOH (70 mL) was added under Ar atmosphere,
and the reaction system was stirred at 50 €. The reaction was monitored by TLC until
compound 1 was fully consumed. The reaction was extracted with DCM. The
combined organic portions were washed with water and brine, dried (Na,SOy),
filtered, and purified by flash column chromatography (Petroleum ether/Ethyl acetate

= 10/1) to afford 2-oxindole 3p (1.36 g, 78% vyield).



6. Transformations and applications
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To a solution of 1,1-dimethylamino-2-nitroethylene (0.2 mmol) in trifluoroacetic
acid (1 mL) was added 3a (0.2 mmol) at 0 <C. The mixture was allowed to warm to
room temperature and stirred for 0.5 hours. The reaction mixture was treated to pH
9~10 using saturated NaHCO3 and extracted with DCM. The combined organic layers
were washed with saturated brine, dried over Na,SQ,, the filtrate was concentrated
under reduced pressure, purified by flash chromatography (Petroleum ether/ethyl

acetate = 2/1) to give product 5 (45.5 mg, 71% vyield).

ON Yellow solid, 45.5 mg, 71% vyield. *"H NMR (600 MHz, DMSO-ds) &

) 11.02 (s, 1H), 8.41 (d, J = 13.6 Hz, 1H), 8.27 (s, LH), 8.07 (d, J = 13.6

@E'L Hz, 1H), 8.04 (d, J = 7.8 Hz, 1H), 7.38 — 7.24 (m, 4H), 7.12 (d, J = 7.4
(0]

N Hz, 1H), 7.04 (d, J = 7.8 Hz, 1H), 7.00 (t, J = 7.4 Hz, 1H), 6.53 (s, 1H)

ppm. C NMR (150 MHz, DMSO-dg) § 173.3, 142.3, 133.6, 132.5,
130.2, 125.6, 124.8, 124.7, 123.9, 122.5, 122.5, 121.1, 111.2, 110.6, 108.6, 79.2 ppm.
HRMS (ESI) m/z: [M + H]* Calcd for C1sH1303NsNa 342.0849; Found 342.0839.

N
BH;SMe, (2.5 eq.) jl
o toluene, -10 °C ~rt, 2 h
N
H
H

3b 6

N
A\
N

@

To a solution of compound 3b (124 mg, 0.5 mmol) in toluene (5.0 mL) at -10 °C
was added BH3.SMe; (2 M THF solution, 625 pL, 1.25 mmol) under Ar. The resulting

mixture was then allowed to warm to room temperature and continued to stir for about



4 h before a saturated aqueous solution of NH,Cl was added to quench the reaction.
The aqueous layer was separated and extracted with DCM. The combined organic
layers were dried over Na,;SO4 and concentrated. Silica gel column chromatography
(petroleum ether/ethyl acetate = 20/1) afforded bi-indole 6 in 61% yield as colorless
oil; *H NMR (600 MHz, Chloroform-d) & 8.09 (s, 1H), 7.84 — 7.78 (m, 1H), 7.53 (d, J
= 8.0 Hz, 1H), 7.47 (d, J = 8.3 Hz, 1H), 7.42 (dd, J = 9.6, 4.5 Hz, 2H), 7.38 — 7.33 (m,
2H), 7.30 — 7.24 (m, 2H), 6.79 (d, J = 3.1 Hz, 1H) ppm. *C NMR (150 MHz,
Chloroform-d) 6 137.4, 134.7, 129.6, 128.5, 12.7, 123.1, 122.0, 120.8, 120.4, 120.0,
119.2, 118.5, 117.5, 111.6, 110.8, 102.4 ppm. Analytical datas were consistent with

previously reported data.™
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8. 1H NMR and 13C NMR spectra of compounds
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7 Spectrometer Frequency 600
8 Nucleus n ]
Br N\
3h
f
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Parameter Value
1 title RS-0927.2.fid /
2 Origin Bruker BioSpin GmbH N
3 Solvent CDCI3
4 Temperature 298.0
5 Number of Scans 95 0
6 Acquisition Date 2022-08-21T06:52:28 Br N\
7 Spectrometer Frequency 151 3h
8 Nucleus 13C
|
|
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£1 (ppm)
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Parameter Value

1 title RS-0923.1.fid

2 Origin Bruker BioSpin GmbH

3 Solvent Acetone /

4 Temperature 298.0 N

5 Number of Scans 4

6 Acquisition Date 2022-08-17T09:32:03

7 Spectrometer Frequency 600 N

8 Nucleus 1H \

c s
|
|
_——
cee2 < <2 <
- == —_ - ]
ilo 105 100 95 90 85 80 75 70 65 60 50 45 40 35 To " 25 2o 15 "o
£1 (ppm)
=] SO MN NSRS o
% T AR ORLNR N = oo a o ® e -
N BB A T B B ISR 2 2
o AV ANANCF =SSR o R < <
~ ArmmAdadAdNdNd—O O NN 3 o
— o ~ o~ @ @
B N ~
Parameter Value

1 title RS-0923-2.1.fid

2 Origin Bruker BioSpin GmbH

3 Solvent CDCI3 /

4 Temperature 298.0

5 Number of Scans 512 N

6 Acquisition Date 2022-08-25T05:56:32

7 Spectrometer Frequency 151

8 Nucleus 13C N
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Parameter Value
1 title RS-0931.1.fid
2 Origin Bruker BioSpin Gmbl
3 Solvent CDCI3 /
4 Temperature 298.0 N
5 Number of Scans 4
6 Acquisition Date 2022-08-25T01:50:3
7 Spectrometer Frequency600 (¢}
8 Nucleus 1H N
Br .
3j
|
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Parameter Value N
1 title RS-0931.2 fid
2 Origin Bruker BioSpin Gmbl
3 Solvent CDCI3 o
4 Temperature 298.0 N
5 Number of Scans 512 B \
6 Acquisition Date 2022-08-25T16:53:2 r 3j
7 Spectrometer Frequencyl51
8 Nucleus 13C
|
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| Ll L
|
] i L
200 150 150 170 160 150 110 150 120 1o 100 90 do 7 do 3 1o 3o Jo To

£1 (ppm)
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Parameter Value
1 title RS-0926.1.1.1r
2 Origin Bruker BioSpin Gmb Vi
3 Solvent cpen
4 Temperature 298.0 N
5 Number of Scans 4
6 Acquisition Date 2022-08-18T15:54:20
7 Spectrometer Frequency600 0
8 Nucleus 1H N
3k
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Parameter Value 7
1 title RS09262 fid N
2 Osigin Bruker BioSpin GmbH
3 Solvent cDenB fo)
4 Temperature 2980 N
5 Number of Scans 512 \
6 Acquisition Date 2022-03-20T16:19:51 3Kk
7 Spectrometer Frequency 151
§ Nucleus 15C
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Parameter value
1Title 0895. 1. fid N
2 Origin Bruker BioSpin Gubil
3 Solvent cDe13
4 Temperature 295.0 O
5 Number of Scans 4
6 Acquisition Date 3-11-13T15:21
7 Spectrometer Frequeney 600.
8 Nucleus 1 \
A ) v Y L A
FRaresa 2 3 3
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Parameter value
1Title L-0895. 2. fid
2 Origin Bruker BioSpin GmbH /
3 Solvent cpc13
4 Temperature 295.0
5 Number of Scans 512 N
6 Acquisition Date 2023-11-13T15:46:52
7 Spectrometer Frequency 150.
8 Nucleus 13¢ O
I
| | | |
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200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

(ppm)



Parameter

1 Title

3 Solvent
4 Temperature
5 Number of Scans

6 Acquisition Date

value
L-0895. 3. fid
Bruker BioSpin Gmbil
€DC13
295.2
16
2023-11-13T15:48:39

7 Spectrometer Frequency 565.

8 Nucleus

19F
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Ttitle 082:
20rigin Bruker BioSpin Gmb N
3Solvent coc1s
4 Temperature 295.0
5 Number of Scans 1
6 Acquisition Date 2023-00-23122:45:2 (0]
7Spectrometer Frequency600. 13 N
8Nucleus m \
3m
|
| ‘
]
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e Y S
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Parameter Value
Ltitle RS-0823. 6. £id
20rigin Bruker BioSpin Gmb N
3Solvent coe1s
4 Temperature 295.0 \
5 Number of Scans 512
6Acquisition Date 2023-09-23123:10:3 3m
7Spectrometer Frequencyl50.92
8 Nucleus 13C
|
| |
| ‘ ,[H ’
[ .
T T T T T T T T T T T T T T T
180 170 160 150 110 130 120 110 100 90 80 70 60 10 30 20 1o

£1 (ppm)
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Parameter value
1 Title L-0899-1. 1. fid N
2 Origin Bruker BioSpin GmbH
3 Solvent el
4 Temperature 295.0
5 Number of Scans 4 (@)
6 Acquisition Date 2023-11-15T02:14:39 N
7 Spectrometer Frequency —600.
8 Nucleus i \
1
|
]
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(ppm)
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Parameter value
1 Title L-0899-1. 2. fid
2 Origin Bruker BioSpin GmbH
3 Solvent cpels
4 Temperature 295.0
5 Number of Scans 512 Me
6 Acquisition Date 2023-11-15T02:39: 54 /
Spectrometer Frequency 150
Nucleus 13C N
o
|
Al x . .
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10



N

2022-09-03T17:35:03

7 Spectrometer Frequency 600

Value

RS-0933.1.fid

Parameter

1 title

Bruker BioSpin Gmbl

CDCI3

2 Origin

3 Solvent

298.0

4 Temperature

5 Number of Scans

6 Acquisition Date

1H

8 Nucleus

F10°1

£1 (ppm)
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Parameter Value
title LRS-0901. 1. fid
Origin Bruker BioSpin Gmbf /
Solvent DMSO
Temperature 295.0 N
Number of Scans 4
Acquisition Date 2023-09-19T10:01:0
Spectrometer Frequency600. 13
Nucleus 1H
A
d 23 L
S 333 33
= SN ==
T T T T T T T T n T T T
1.0 10 100 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50
£1 (ppm)
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Parameter value
lTtitle LRS-0901. 2. fid /
20rigin Bruker BioSpin Gmbl
Solvent DMSO N
4 Temperature 295.0
5Number of Scans 512
6 Acquisition Date 2023-09-20T15:34:5(
7Spectrometer Frequencyl50. 92
8Nucleus 13¢
ol
! |
| ‘ |
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190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)
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Parameter Value

1 title RS-0914.1.1.1r

2 Origin Bruker BioSpin GmbH

3 Solvent CDCI3

4 Temperature 298.0

5 Number of Scans 8

6 Acquisition Date 2022-08-21T02:08:02

7 Spectrometer Frequency600

8 Nucleus 1H

1.0;)4/?
1.00x —
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£1 (ppm)
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Parameter Value J
1title RS-0902.1.fid
2 Origin Bruker BioSpin GmbH N
3 Solvent cpei MeO,
4 Temperature 298.0 o
5 Number of Scans 4 N
6 Acquisition Date 2022-08-09T19:06:33 H
7 Spectrometer Frequency600 3r
8 Nucleus IH
]
|
| ' col |
A — J
g A - g 4
S S oS ol S S
— — O = o - — [32]
T T T T T T T T T T T T T T T T T T T T T T
0.5 100 9.5 9.0 85 80 7.5 7.0 65 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 Lo 0.5 0.0

£1 (ppm)



RS-0838-1. 1. fid o X MO T L T NN N 00— Y NOD e N =TS = 0NN =0
) 2B I X I ENE B CINT 2SR R — S0 RO DR NB M D
= AR iciciciciciaicicieie e I I I BB B
I N N T N N e R e R R N M N N N R R R R R R RC R AR =RV
S e
==
Parameter value
ITtitle RS-0838-1. 1. fid
20rigin Bruker BioSpin GmbH
3Solvent cnels
4 Temperature 295.0
5Number of Scans 4 74
6 Acquisition Date 2023-10-20T19:21:56
7Spectrometer Frequency600. 13 N
8 Nucleus 1 F
3s
| b
I\ u
A
< < ReceoC <
= = Sy ——=2Z =
T T T T T L T T T T T T_ T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.¢
£1 (ppm)
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Parameter F
1 s L RS-0838-1. 2. fid
20rigin Bruker BioSpin Gmbil O
3Solvent €DC13 N
4 Temperature 295.2 H
5Number of Scans 16 3s
6 Acquisition Date 2023-10-21T22:01:57
7 Spectrometer Frequency564. 63
8 Nucleus 191
T T T T T T T T T T T T T T T T T T T T
0 10 20 30 10 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
£1 (ppm)
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Parameter
1 title
2 Origin
3 Solvent
4 Temperature
5 Number of Scans
6 Acquisition Date

Value
RS-0915.1.fid
Bruker BioSpin Gmb
CDCI13
298.0
8
2022-08-26T18:21:19

7 Spectrometer Frequency600

8 Nucleus

1H

1.0 =—-

/7,211

- 7.206

\ 7.203
L 7.192
L 7.189
L 7.184
L 7.178
L 7.175
L 7.166
| 7.163
| 7.118
L 7.113
| 7.107

7.045
7.039

6.630
6.624

5.850

Cl

Iz

1

(ppm)
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Paramst.er Talue
1Title LRS-0817. 1. £id
2 Origin Briker BioSpin G| (| | O 7
3Solvent hcetone l‘" J
4 Spectrometer’ Frequency 600 I J N
5 Hucleus H Br.
o
N
H
3u
|
[l
1
|
i ™o o
] EEES 8 =
T T T T T T r T T T T T T T T T r T T T T T T T
1.5 1.0 105 10.0 95 90 85 &0 75 7.0 &5 &0 55 50 45 40 &5 20 25 20 15 L0 05 0.0 -0.5 -0
£1 (ppm)



RS-0822. 1.aid

11.0

Parameter

Ttitle

20rigin
3Solvent

4 Temperature
5Number of Scans

6Acquisition Date
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|
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value
RS-0822. 1. fid
Bruker BioSpin GmbH
DMSO
295.0
4
2023-09-26T04:36:29

7 Spectrometer Frequency600. 13

8Nucleus

H

DMSO

1007y L
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T
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Parameter value
1title RS-0822. 2. fid
20rigin Bruker BioSpin GmbH
3 Solvent DMSO
4 Temperature 295.0
5 Number of Scans 512
6 Acquisition Date 2023-09-26T05:02:09 /
7 Spectrometer Frequencyl50. 92 N
8Nucleus 13C
3v
| | Il [
| ’ ] m ' |
|
! |
| 1 I )
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
1 (ppm)
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Parameter Value
1 title RS-0916.1.fid
2 Origin Bruker BioSpin GmbH 74
3 Solvent CDCI3 N
4 Temperature 298.0
5 Number of Scans 8
6 Acquisition Date 2022-08-16T11:18:11 (o]
7 Spectrometer Frequency 600 MeO N
8 Nucleus H H
3w
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< X g3 1T g g
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Parameter Value
1 title RS-0916.2.fid
2 Origin Bruker BioSpin GmbH
3 Solvent CDCI3 /
4 Temperature 298.0
5 Number of Scans 512 N
6 Acquisition Date 2022-08-16T11:43:33
7 Spectrometer Frequency 151 o
8 Nucleus 13C N
MeO
H
3w
|
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150 180 170 160 150 0 150 120 1o 100 90 90 70 3o 30 1o o Jo To
£1 (ppm)
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Parameter Value
1 title RS-0907.1.fid /
2 Origin Bruker BioSpin GmbF
3 Solvent cpCi3 N
4 Temperature 298.0
5 Number of Scans 4 0
6 Acquisition Date 2022-08-09T19:03:22 N
7 Spectrometer Frequency 600 Cl H
8 Nucleus 1H
3x
| |
| I ¥ } L
A A . L
g d J29=d I
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— — e — = —
100 95 0 5 50 "5 7.0 65 60 5 5 50 1.5 1o 3. 3o 25 2o 15 o e
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Parameter Value
1 title RS-0907.2.fid /
2 Origin Bruker BioSpin Gmbl N
3 Solvent CDCI3
4 Temperature 298.0
5 Number of Scans 512 ]
6 Acquisition Date 2022-08-27T15:05:08 cl H
7 Spectrometer Frequency 151
8 Nucleus 13¢ 3x
iy | | l
|
) | I\ ) i ““ ' l l A A I
150 170 160 150 140 150 120 110 160 9o 3o 7 do 30 1o Jo 2o To
£1 (ppm)
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Paramator value 4

ITtitle LRS-0825. 1. fid N

20rigin Bruker BioSpin GmbH

3Solvent DMSO

4 Temperature .0 (6]

5Number of Scans 4 Br N

6 Acquisition Date 2023-10-15T17:30: 1§ H

7 Spectrometer Frequency600. 13 3

8 Nucleus 1H

o d'S T = '
90QoQonNKQQ
- d T - -
T T T T
20 115 1.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 50 4.5 4.0 3.5 3.0 25
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Parameter value
ITtitle LRS-0825. 2. fid
20rigin Bruker BioSpin Gmb}
3Solvent DMSO N
4 Temperature 295.0 H
5 Number of ans 512
6 Acquisition Date 2023-10-15T17:55: 2!
7Spectrometer Frequencyl50.92
8Nucleus 13
’ M |
T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 0

£1 (ppm)
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Parameter Value
1 title RS-0792.1.fid
2 Origin Bruker BioSpin Gmbl
3 Solvent CDCI3
4 Temperature 298.0
5 Number of Scans 8
6 Acquisition Date 2022-08-02T03:14:35
7 Spectrometer Frequency600
8 Nucleus 1H
|
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eneeen < <
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Parameter Value
1 title RS-0908-2.1.1.1r
2 Origin Bruker BioSpin Gmbl
3 Solvent Acetone 4
4 Temperature 298.0
5 Number of Scans 8 N
6 Acquisition Date 2022-08-13T00:08:15
7 Spectrometer Frequency600 o
8 Nucleus 1H
N
H
Br
3aa
| l
[
|
A ﬁ T
) eeee e <
= - = =< —-—
T T T T T T T T T T T T T T T
10.5 10 9.5 9.0 85 80 T 6.5 .0 55 5.0 L0 25 20 L5 L0 0.5 0.0
£1 (ppm)
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LRS-0905. 1. fid

8.851

Parameter
Ttitle
20rigin
3 Solvent
4 Temperature
5Number of Scans

6Acquisition Date

—5.900

value
LRS-0905. 1. fid
Bruker BioSpin Gmbl
cDel3
295.0
4
2023-10-09T17: 08 31

7Spectrometer Frequency600. 13

—2.224

8Nucleus 1H
[ |
|
“ L |
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A LUU\ ) \
3 S S3333 S 2
— — - — == — <
T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 .5 8.0 7.5 7.0 6.5 6.0 5. 5.0 4.5 4.0 .5 3.0 2.5 2.0 0 0.5 0.0
£1 (ppm)
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=3 P R R e R = - S N —owv " a o
3 SoxE==x=S=-gr% 9 g2 = a B
v Ela—~adNTna—=S g ol ae s “ *® =
~ LI I I I e B I e B I e B ] = o~~~ o =N =]
= jupuuBuBajajajahjaja o NN 2 S =
Parameter Value
1Title LRS-0905. 2. fid
20rigin Bruker BioSpin Gmbl
3Solvent cpe13
4 Temperature 295.0
5Number of Scans 512 74
6Acquisition Date 2023-10-09T17:33:53
7 Spectrometer Frequencyl50. 92 N
8Nucleus 13
3ab
[ | I
| |
| ‘ ‘i Lo ””‘ I L
I btk L | !
T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10

£1 (ppm)
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LRS-0824. Lefiid
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Parameter value (o)
Ttitle LRS-0824. 1. fid N
20rigin Bruker BioSpin Gubl H
3Solvent DMSO NO,
4 Temperature 295.0
5Number of Scans 4 3ac
6 Acquisition Date 2023-09-25T19:32:5
7 Spectrometer Frequency600. 13
8 Nucleus m
H,0
/ 2
1 1
[

l L L

d Jd S d

Q © 990 ©

- - PN o

T

T T T
8.0 7.5 7.0 65 6.0 55 50 45 4.0

1 (ppm)
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< LS ABTF A~ S o N N R G oA~

= Aoadacacaa =S o o FR R R RS

= Lazsdamdgaacs=E = 2 A AR AN

Parameter value ‘
ltitle LRS-0824. 2. fid N
20rigin Bruker BioSpin Gmbl
3 Solvent DMSO o
4 Temperature 295.0 N
5 Number of Scans 512 H
6 Acquisition Date 2023-09-28T05:28: 46 NO
7 Spectrometer Frequencyl50.92 2
8Nucleus 13C
3ac
It |
| i
i
Jo I I 1
T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ~20 -30

£1 (ppm)
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Parameter value
=
1 Title L-0867. 1. fid
2 Origin Bruker BioSpin GmbH
3 Solvent DMSO
4 Temperature 295.0
5 Number of Scans 4
6 Acquisition Date 2023-10-27T01:21:11
7 Spectrometer Frequency — 600. 0
8 Nucleus 1
| I |
J ' i
4 Sl gede 2
= i it =SS =
- - o -
T T T T T T T T T T T T T T T T T T T T T T T T T T
125 12.0 115 11.0 105 10.0 9.5 9.0 8.5 80 75 70 65 60 55 50 45 40 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
(ppm)
e T DD XTI =R D
a4 aesaenEXnnSann 4 SRITIETENE
I N NS SFTARAN= =SB 3 aneyaa<s
~ T MO AANNANNANN - —-D o LA A
- RUNCENCECIRD SR SR S Ja A e b = LR R R )
value
O,N
1 Title L-0867. 2. fid
2 Origin Bruker BioSpin Gmbl s
3 Solvent DMSO
4 Temperature 295.0 7
5 Number of Scans 512
6 Acauisition Date 2023-10-27T01:46:36 N
7 Spectrometer Frequenc 150. 92
8  Nucleus 13¢ o
N
H
5
I |
| A
| |
‘n ‘ A ‘ ‘ A
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 92 80 70 60 50 40 30 20 10 0
(ppm)
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£1 (ppm)
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Parameter i
1 b L LRS-0827-3. 1. fid
20rigin Bruker BioSpin Gubil
3Solvent cne13
4 Temperature 295.0
5Number of Scans 4
6 Acquisition Date 2023-10-08T17:06:57
7Spectrometer Frequency00. 13
8Nucleus 1
S
< < ceee - <
— = e y T
8.0 7.8 7.6 7.4 7.2 7.0 6.8
£1 (ppm)
!
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S S88s-== g
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5 8.0 7.0 6.0 5.5 5.0 4.5 4.0 3.5 .0 2.5 2.0 .5 .0
£1 (ppm)
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2% ZE83Z8838zmzEzmzZES NN
Parameter viue
Ltitle LRS-0827-3. 2. fid
20rigin Bruker BioSpin Gmbl
3Solvent cnels
4 Temperature 295.0 |
5Number of Scans 512 N
6Acquisition Date 2023-10-08T17:32:
7Spectrometer Frequencyl50.92
8Nucleus 13C \
1
I
R
il
L
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