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1. General

Information

All reactions were carried out under air. NMR spectra were recorded on a Bruker Avance
spectrometer operating at 400 MHz (‘H NMR) or 101 MHz (**C NMR) in DMSO-ds or CDCl;.
All "H NMR chemical shifts were reported in ppm and were referenced to the residual peaks of
CDCls at 7.26, coupling constants J were given in Hz. The following abbreviations are used to
describe peak patterns where appropriate: singlet (s), doubet (d), doublet of doublets (dd), triplet
(t), multiplet (m), and broad resonances (br). Mass spectra (MS) were obtained on a 6200 series
TOF/6500 apparatus or a waters Q-TOF micro TM apparatus. The thin layer chromatography
(TLC) was performed on pre-coated, glass-backed silica gel plates. Visualization of the
developed chromatogram was performed by UV absorbance (254 nm).
Chemicals

Unless noted otherwise, the materials obtained from commercial suppliers were used

without further purification. All solvents were analytical purity.
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2. Experimental procedure

General Procedure for the Halogenation of indoles

To a 25 mL flask equipped with a magnetic stirring bar and condenser tube were added
indole derivatives (1a~1i) (1.0 mmol), cuprous halide (1.1 mmol), N-fluorobenzenesulfonimide
(1.1 mmol), and acetonitrile (5 mL) under atmosphere. The reaction mixture was stirred at room
temperature for 1-5 h, and then the mixture was filtered through a plug of celite, the filtrate was

concentrated in a vacuum and purified to give 2 by chromatography (PE/EtOAc) as an eluent.

Radical Inhibition Experiments for Monohalogenation of indole at C* Position.

To a 25 mL flask equipped with a magnetic stirring bar and condenser tube was added
indole 1a (1.0 mmol), cuprous chloride (1.1 mmol), TEMPO (5.0 mmol),
N-fluorobenzenesulfonimide (1.1 mmol), and acetonitrile (5 mL) under atmosphere. The
reaction mixture was stirred at ambient temperature for 1 h. TLC indicated that C3
mono-halogenated product 2a with normal yield, and then the mixture was filtered through a
plug of celite, the filtrate was concentrated in a vacuum and purified to give 2a by

chromatography (PE/EtOAc = 20:1~5:1) as an eluent.

S3



3. Characterization of all Products

3-Chloro-1H-indole (2a)

ot

N
H

Obtained as an off-white solid (145 mg, 96%).

'"H NMR (400 MHz, CDCIl3) ¢ (ppm): 11.37 (s, 1H), 7.55 — 7.47 (m, 2H), 7.44 (dt, J= 8.1, 0.9
Hz, 1H), 7.19 (ddd, J=8.2, 7.0, 1.3 Hz, 1H), 7.12 (ddd, J = 8.0, 6.9, 1.0 Hz, 1H)..

3C NMR (101 MHz, DMSO) §(ppm): 135.42, 125.02, 122.85, 122.68, 120.18, 117.52, 112.65,
103.62.

HRMS (ESI): [M-H] calcd. for CsHsCIN,150.0116; found, 150.01149.

3-Bromo-1H-indole (2'a)

Br
e

N
H

Obtained as off-white solid (160 mg, 82%).

'"H NMR (400 MHz, DMSO) & (ppm): 11.47 (s, 1H), 7.55 (s, 1H), 7.43 (t, J = 8.2 Hz, 2H),
7.18 (ddd, J=8.2,7.0, 1.4 Hz, 1H), 7.14 — 7.09 (m, 1H).

3C NMR (101 MHz, DMSO) § (ppm): 135.83, 126.56, 125.24, 122.68, 120.33, 118.36, 112.55,
89.15.

HRMS (ESI): [M-H] calcd. for CgHsBrN, 193.96109; found, 193.96094.

3-Todo-1H-indole (2"a)

: |
\
N
H

Obtained as white solid (199 mg, 82%).

'"H NMR (400 MHz, DMSO) &§(ppm): 11.53 (s, 1H), 7.55 (s, 1H), 7.46 — 7.41 (m, 1H), 7.32 —
7.27 (m, 1H), 7.17 (ddd, J=8.1, 6.9, 1.4 Hz, 1H), 7.11 (ddd, J = 8.0, 6.9, 1.1 Hz, 1H).

3C NMR (101 MHz, DMSO) § (ppm): 136.38, 130.10, 129.79, 122.67, 120.42, 120.26, 112.39,
56.37.

HRMS (ESI): [M-H] calcd. for CsHsIN, 241.94722; found, 241.94638.
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3-Chloro-1-methyl-1H-indole (2b)

oF

N

CHj
Obtained as colorless liquid (158 mg, 96%).
"H NMR (400 MHz, CDCl3) 6 (ppm):7.66 (dt, J = 7.9, 1.0 Hz, 1H), 7.37-7.29 (m, 2H), 7.22
(ddd,J=17.9, 6.6, 1.4 Hz, 1H), 7.05 (s, 1H), 3.79 (s, 3H).
3C NMR (101 MHz, DMSO) 6 (ppm): 147.56, 135.98, 126.76, 125.33, 122.76, 120.28, 117.78,
110.81, 102.58, 33.11.
HRMS (ESI): [M-H] calcd. for CoH7CIN, 164.02725; found, 164.02745.

3-Bromo-1-methyl-1H-indole (2'b)

Br
Uy

N

CHj
Obtained as slight yellow liquid (202 mg, 96%).
"H NMR (400 MHz, CDCls) J (ppm): 7.63-7.57 (m, 1H), 7.36-7.29 (m, 2H), 7.23 (ddd, J = 8.1,
6.6, 1.4 Hz, 1H), 7.10 (s, 1H), 3.81 (s, 3H).
3C NMR (151 MHz, DMSO) &(ppm): 136.45, 129.11, 126.91, 122.75, 120.44, 118.66, 110.80,
87.91, 33.21.
HRMS (ESI): [M-H] calcd. for CoH7BrN, 207.97674; found, 207.97647.

3-lodo-1-methyl-1H-indole (2''b)

Y

CHj
Obtained as colorless liquid (242 mg, 94%).
'"H NMR (400 MHz, CDCI3) 6 (ppm): 7.49 (dt, J = 8.0, 1.0 Hz, 1H), 7.36-7.30 (m, 2H), 7.25
(ddd, /=8.0, 5.6, 2.6 Hz, 1H), 7.16 (s, 1H), 3.83 (s, 3H).
3C NMR (101 MHz, DMSO) &(ppm): 137.08, 133.94, 130.26, 122.67, 120.58, 120.47, 110.66,
54.96, 33.23.
HRMS (ESI): [M-H] calcd. for CoH7IN, 255.96287; found, 255.96358.

S5



tert-Butyl 3-chloro-1H-indole-1-carboxylate (2¢)

oot

N

|
Boc

Obtained as white solid (220 mg, 88%).

'"H NMR (400 MHz, CDCl3) § (ppm): 8.18 (d, J = 8.3 Hz, 1H), 7.61 (d, J = 8.7 Hz, 2H),
7.43-7.32 (m, 2H), 1.69 (s, 9H).

13C NMR (101 MHz, DMSO) &(ppm): 148.79, 134.12, 127.66, 126.14, 123.88, 123.19, 118.55,
115.46, 111.02, 84.96, 28.05.

MS (ESI): [M+Na]" calcd. for C13H14CINNaO, 274. 1; found,274.3.

tert-Butyl 3-bromo-1H-indole-1-carboxylate (2'c)

Br
A

N

|
Boc

Obtained as slight yellow liquid (263 mg, 89%).

"H NMR (400 MHz, DMSO-d6) 6 (ppm): 8.09 (dt, J = 8.4, 0.9 Hz, 1H), 7.87 (s, 1H), 7.49 (ddd,
J=1738,14,0.8 Hz, 1H), 7.43 (ddd, J = 8.4, 7.2, 1.4 Hz, 1H), 7.35 (td, /= 7.5, 1.1 Hz, 1H),
1.62 (s, 9H).

13C NMR (101 MHz, DMSO) &(ppm): 148.71, 134.43, 129.13, 126.08, 125.65, 123.96, 119.56,
115.36, 97.46, 84.99, 28.06.

MS (ESI): [M+Na]" caled. for Ci3H;4sBrNNaO2,318.0; found, 318.2.

tert-Butyl 3-iodo-1H-indole-1-carboxylate (2''¢c)

Obtained as slight yellow liquid (308 mg, 90%).

"H NMR (400 MHz, CDCls) J (ppm): 8.16 (d, J = 8.2 Hz, 1H), 7.76 (s, 1H), 7.45-7.32 (m, 3H),
1.70 (s, 9H).

3C NMR (101 MHz, DMSO) &(ppm): 148.60, 134.75, 132.24, 130.58, 125.90, 123.93, 121.66,
115.18, 84.86, 67.05, 28.09.

MS (ESI): [M+CH3CN+H]" caled. for CisHi3IN>O>, 385.0; found, 385.2.
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3-Chloro-4-nitro-1H-indole (2d)
NO,

N
H

Obtained as yellow solid (171 mg, 87%).

"H NMR (400 MHz, CDCls) § (ppm): 8.60 (s, 1H), 7.82 (dd, J = 7.8, 0.9 Hz, 1H), 7.66 (dd, J =
8.2,0.9 Hz, 1H), 7.45 (d, J= 2.8 Hz, 1H), 7.32 (t,J= 8.0 Hz, 1H).

3C NMR (101 MHz, DMSO) &(ppm): 141.70, 137.83, 128.58, 121.65, 118.76, 117.54, 115.69,
102.17.

HRMS (ESI): [M-H] calcd. for CsH4CIN202, 194.99668; found 194.99629.

3-Bromo-4-nitro-1H-indole (2'd)
NO,

Br
\

N
H

Obtained as yellow solid (205 mg, 85%).

"H NMR (400 MHz, DMSO) §(ppm): 12.35 (s, 1H), 7.90 (d, J = 2.8 Hz, 1H), 7.86 — 7.81 (m,
1H), 7.78 = 7.71 (m, 1H), 7.32 (t, J = 8.0 Hz, 1H).

3C NMR (101 MHz, DMSO) &(ppm): 142.01, 138.25, 131.12, 121.60, 118.37, 117.31, 116.81,
86.31.

HRMS (ESI): [M-H] calcd. for CsH4BrN2O2, 238.94616; found,238.94586.

3-lodo-4-nitro-1H-indole (2"'d)

Obtained as yellow solid (274 mg, 95%).

"H NMR (400 MHz, DMSO) § (ppm): 11.98 (s, 1H), 8.07 (dd, J = 8.0, 0.8 Hz, 1H), 7.91 (dd, J
=7.9,0.9 Hz, 1H), 7.78 (d, /=3.0 Hz, 1H), 7.31 (t, J= 8.0 Hz, 1H), 7.05 (d, /= 3.0 Hz, 1H).
3C NMR (101 MHz, DMSO) &(ppm): 139.69, 138.75, 131.35, 121.83, 120.72, 119.78, 117.42,
101.66.

HRMS (ESI): [M-H] calcd. for CsH4IN>O», 286.93229; found,286.93183.
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3-Chloro-5-nitro-1H-indole (2¢)

O,N Cl
s

N

H
Obtained as yellow solid (195 mg, 99%).
"H NMR (400 MHz, DMSO) §(ppm): 12.10 (s, 1H), 8.36 (d, J = 2.3 Hz, 1H), 8.05 (dd, J = 9.0,
2.3 Hz, 1H), 7.82 (d, J=2.7 Hz, 1H), 7.60 (d, J = 9.0 Hz, 1H).
3C NMR (101 MHz, DMSO) &(ppm): 141.68, 138.40, 127.03, 124.41, 117.91, 114.57, 113.45,
106.12.
HRMS (ESI): [M-H]" calcd. for CsH4CIN202, 194.99668; found 194.99623.

3-Bromo-5-nitro-1H-indole (2'e)

ON Br
S

N

H
Obtained as yellow solid (211 mg, 88%).
H NMR (400 MHz, DMSO) &(ppm): 12.21 (s, 1H), 8.32 (d, J = 2.3 Hz, 1H), 8.07 (dd, J = 9.0,
2.3 Hz, 1H), 7.88 (s, 1H), 7.64 (d, J=9.0 Hz, 1H).
3C NMR (101 MHz, DMSO) &(ppm): 141.83, 139.03, 129.53, 126.11, 117.96, 115.40, 113.44,
91.50.
HRMS (ESI): [M-H] calcd. for CsH4BrN2O2, 238.94616; found,238.94541.

3-lodo-5-nitro-1H-indole (2"e)

O,N |
s
N

H
Obtained as yellow solid (250 mg, 87%).
"H NMR (400 MHz, CDCls) 6 (ppm): 8.72 (s, 1H), 8.48 (d, J = 2.2 Hz, 1H), 8.19 (dd, J = 9.0,
2.2 Hz, 1H), 7.50-7.45 (m, 2H).
3C NMR (101 MHz, DMSO) &(ppm): 141.83, 139.81, 134.31, 129.51, 117.88, 117.19, 113.15,
59.16.
HRMS (ESI): [M-H] calcd. for CsH4IN>O», 286.93229; found,286.93120.
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3-Chloro-6-nitro-1H-indole (2f)

Cl

N
H

Obtained as yellow solid (169 mg, 86%).

"H NMR (400 MHz, CDCls) 6 (ppm): 8.70 (s, 1H), 8.40 (d, J = 2.0 Hz, 1H), 8.13 (dd, J = 8.9,
2.0 Hz, 1H), 7.74 (d, J= 8.9 Hz, 1H), 7.51 (d, J = 2.7 Hz, 1H).

3C NMR (101 MHz, DMSO) &(ppm): 143.29, 133.75, 129.81, 129.37, 118.13, 115.32, 109.58,
104.71.

HRMS (ESI): [M-H]" calcd. for CsH4CIN202, 194.99668; found 194.99629.

3-Bromo-6-nitro-1H-indole (2'f)

Br

N
H

Obtained as yellow solid (204 mg, 85%).

"H NMR (400 MHz, DMSO) §(ppm): 12.28 — 12.17 (m, 1H), 8.38 (d, J = 2.1 Hz, 1H), 8.01 (s,
1H), 7.99 (dd, /= 8.8, 2.1 Hz, 1H), 7.61 (d, J = 8.8 Hz, 1H).

3C NMR (101 MHz, DMSO) &(ppm): 143.25, 134.21, 132.09, 131.09, 118.90, 115.39, 109.38,
90.08.

HRMS (ESI): [M-H] calcd. for CsH4BrN2O2, 238.94616; found,238.94547.

3-lodo-6-nitro-1H-indole (2'f)

|

N
H

Obtained as yellow solid (267 mg, 93%).

"H NMR (400 MHz, CDCls) 6 (ppm): 8.87 (s, 1H), 8.41 (d, J = 2.1 Hz, 1H), 8.13 (dd, J = 8.8,
2.0 Hz, 1H), 7.64-7.53 (m, 2H).

3C NMR (101 MHz, DMSO) &(ppm): 143.24, 136.92, 134.79, 134.68, 120.79, 115.45, 109.06,
57.59.

HRMS (ESI): [M-H] calcd. for CsH4IN>O», 286.93229; found,286.93123.
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3-Chloro-7-nitro-1H-indole (2g)

Cl
\
; N

O,N H

Obtained as yellow solid (188 mg, 96%).

"H NMR (400 MHz, DMSO) §(ppm): 12.14 (s, 1H), 8.20 (dd, J = 8.1, 1.0 Hz, 1H), 8.01 (dd, J =
7.8,1.0 Hz, 1H), 7.72 (d, J= 2.5 Hz, 1H), 7.35 (t, J=7.9 Hz, 1H).

3C NMR (101 MHz, DMSO) &(ppm): 133.46, 129.14, 127.58, 126.34, 126.24, 120.36, 120.08,
105.96.

HRMS (ESI): [M-H]" calcd. for CsH4CIN202, 194.99668; found 194.99635.

3-Bromo-7-nitro-1H-indole (2'g)

Br
o
N

O,N H

Obtained as yellow solid (210 mg, 87%).

"H NMR (400 MHz, DMSO) §(ppm): 12.24 (s, 1H), 8.21 (dd, J = 8.0, 1.0 Hz, 1H), 7.94 (dd, J =
7.8, 1.0 Hz, 1H), 7.75 (s, 1H), 7.36 (t, J=7.9 Hz, 1H).

3C NMR (101 MHz, DMSO) &(ppm): 133.35, 130.66, 128.63, 128.11, 127.14, 120.21, 120.06,
91.43.

HRMS (ESI): [M-H] calcd. for CsH4BrN2O2, 238.94616; found,238.94555.

3-lodo-7-nitro-1H-indole (2''g)

Obtained as yellow solid (247 mg, 86%).

"H NMR (400 MHz, CDCI3) J (ppm): 10.10 (s, 1H), 8.26 (d, J = 8.1 Hz, 1H), 7.85 (d, J = 7.8
Hz, 1H), 7.52 (d, J = 2.4 Hz, 1H), 7.34 (t,J=7.9 Hz, 1H).

3C NMR (101 MHz, DMSO) &(ppm): 133.92, 133.55, 133.21, 129.05, 128.78, 120.00, 119.95,
59.11.

HRMS (ESI): [M-H] calcd. for CsH4IN>O», 286.93229; found,286.93125.
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3-Chloro-5-methoxy-1H-indole (2h)

H4CO cl
O

N
H

Obtained as off-white solid (143 mg, 79%).

"H NMR (400 MHz, CDCl3) § (ppm): 7.99 (s, 1H), 7.26 (s, 1H), 7.17 (d, J = 2.7 Hz, 1H), 7.07
(d,J=2.5Hz, 1H), 6.93 (dd, J= 8.9, 2.5 Hz, 1H), 3.91 (s, 3H).

3C NMR (101 MHz, DMSO) &(ppm): 154.44, 130.43, 125.32, 123.26, 113.60, 113.32, 103.23,
98.62, 55.76.

HRMS (ESI): [M-H]" calcd. for CoH7CINO, 180.02217; found, 180.02243.

3-Bromo-5-methoxy-1H-indole (2'h)

HsCO Br
O

N
H

Obtained as off-white solid (183 mg, 81%).

"H NMR (400 MHz, DMSO) 6 (ppm): 11.32 (s, 1H), 7.49 (d, J= 2.7 Hz, 1H), 7.33 (dd, J = 8.6,
0.7 Hz, 1H), 6.85-6.80 (m, 2H), 3.79 (s, 3H).

3C NMR (101 MHz, DMSO) 6 (ppm): 154.57, 130.81, 126.89, 125.64, 113.50, 113.26, 99.49,
88.73, 55.78.

HRMS (ESI): [M-H]" calcd. for CoH7BrNO, 223.97166; found.223.97870.

3-lodo-5-methoxy-1H-indole (2''h)

HsCO |
O

N
H

Obtained as off-white solid (206 mg, 76%).

'"H NMR (400 MHz, CDCl3) § (ppm): 8.28 (s, 1H), 7.28 (td, J = 3.4, 1.4 Hz, 2H), 6.93 (d, J =
8.0 Hz, 2H), 3.93 (s, 3H).

3C NMR (101 MHz, DMSO) 6 (ppm): 154.68, 131.34, 130.53, 130.22, 113.28, 113.08, 101.55,
55.91, 55.80.

HRMS (ESI): [M-H] calcd. for CoH7INO, 271.95778; found, 271.95732.
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3-Chloro-2-methyl-1H-indole (2i)

Cl
.
CHs

N
H

Obtained as slight yellow solid (126 mg, 76%).

"H NMR (400 MHz, CDCl3) 6 (ppm): 7.87 (s, 1H), 7.61-7.48 (m, 1H), 7.29 (s, 1H), 7.19 (dd, J
=17.0,3.5 Hz, 2H), 2.46 (s, 3H).

3C NMR (101 MHz, DMSO) 6 (ppm): 134.42, 131.77, 125.70, 121.82, 119.94, 116.72, 111.72,
101.03, 11.29.

HRMS (ESI): [M-H] calcd. for CoH7CIN, 164.02725; found, 164.02733.
3-Bromo-2-methyl-1H-indole (2")

Br
s
CHs;

N
H

Obtained as slight yellow solid (161 mg, 77%).

"H NMR (400 MHz, CDCls) 6 (ppm): 8.00 (s, 1H), 7.54-7.47 (m, 1H), 7.29 (d, J = 6.8 Hz, 1H),
7.22-7.15 (m, 2H), 2.47 (s, 3H).

3C NMR (101 MHz, DMSO) 6 (ppm): 135.25, 133.70, 127.35, 121.88, 120.08, 117.62, 111.68,
88.24, 12.38.

HRMS (ESI): [M-H] calcd. for CoH7BrN, 207.97674; found, 207.97640.

3-lodo-2-methyl-1H-indole (2'"i)

|
gt
CHs

N
H

Obtained as slight yellow solid (224 mg, 87%).

'"H NMR (400 MHz, DMSO) J (ppm): 11.50 (s, 1H), 7.30 (dt, J = 8.1, 0.8 Hz, 1H), 7.20-7.15
(m, 1H), 7.12-7.02 (m, 2H), 2.41 (s, 3H).

3C NMR (101 MHz, DMSO) 6 (ppm): 137.56, 136.56, 130.67, 121.93, 120.13, 119.53, 111.58,
58.05, 14.36.

HRMS (ESI): [M-H] calcd. for CoH7IN, 255.96287; found, 255.96236.
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4."H NMR and MS spectra of all products
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Sample Name 222 Position Vial 1 Instrument Name Instrument 1
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Sample Name
User Name
Sample Type
ACQ Method
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I
NH
1
I
. [
T A P
I o 2 9o a =
@ Q@ S @ 9 g
S e

T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5
f1 (ppm)

o
~
=Y
=
o

T T T T T
13.0 12.5 12.0 11.5 1L0O 10.5 10.0 9.5 9.0 8.5 8.

@ L e maen Z o
i 5 g oa e S %
«Q 25 e 39 @ 2
vy I o g
& Za da&asa o g
N N
Parameter value

Comment 2ac-1012 13C DMSO

Origin Bruker BioSpin GmbH

Solvent DMSO

Spectrometer Frequency 100.62

NH

T T T T T T T T T T T T T T T T T T T T

S17



Sample Name
User Name
sample Type
ACQ Method

sample
E-Rm

Position
Inj Vol
IRM Calibration Status

Comment

Vial 3
5

Success

Instrument Name
InjPosition
Data Filename

Acquired Time

Instrument 1

2acd
29/04/2024 20:28:32 (UTC+08:00)

x10 8

7.75 4
7.5
7.25

6.75 4
6.5 4
6.25 4

5.75 4
554
5.25 4

4754
4.5
4.25 4

3.75 4

- Scan (rt: 0.343-0.443 min, 7 scans) 2ac.d Subtract

241.94638

277.92348

140 160 180 200 220

240

260

280 300 320 340 360

Counts vs. Mass-to-Charge (m/z)
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2b

vt

10 €DCI

H20

FEIEE IS ZE NS EEZ 23528222 5 s
2833322232208 2283245383552%3%8 i ‘
e S S e O O e e S e S S S “ =
== I
Parameter Value
Comment  2ba
Origin Bruker BioSpin GmbH
Solvent cDci
Temperature 298.2
6000 Cl
szo8er3gusnsezzzan [ N\
g8ggaz e ak g
oo o . = Lao00 N
. \
oo 5 CH,
2
3
2
=
2000 =
F1000
-0
T T T T T T T
7.7 7.6 7.4 7.3 7.2 7.1 7.0
1 (ppm)
_JL S W L
L i
S 2o a9 o
PN g )
T T T T T T T T T T T T T T T T T T T
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 2.0 L5 Lo 0.5 0.0
1 (ppm)
B gsggp 7
7 DR B B w
) S oS o
s 3833z z
| Vel
Parameter value
Comment 2ba-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
Cl
Y
CH;
L " 1 H
T T T T T T T T T T T T T T T T T T y T T T T T T T T T
140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5

f1 (ppm)

S19



Sample Name
User Name
Sample Type
ACQ Method

2ba

Sample

E-Rm

x10 8

Position Vial 28
Inj Vol 5
IRM Calibration Status  Success

Comment

Instrument Name Instrument 1

1.154
1.1
1.05 4
1
0.95 4
0.9 1
0.85 -|

0.8

0.45 4
0.4
0.35 1
0.3 1
0.25

0.2

0.1+

0.05 +

Scan (rt: 0.257-0.286 min, 8 scans) 2ba.d Subtract

L

InjPosition
Data Filename 2ba.d
Acquired Time 29/04/2024 21:51:34 (UTC+08:00)
0
s
<
I
S
<
3
o
2
<
&
S
<
8
1 L

110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
Counts vs. Mass-to-Charge (m/z)

520



“D(

2¢

B 32 L LR 2 LR gELe27aLE I PEE3S @
T AR Besedds23888433345a5°2 E
D T L S e S O e e S S S S e S S
e\
Parameter value
Comment 2bb 1HCDCL3
Origin Bruker BioSpin GmbH
Solvent CcDCI3
Spectrometer Frequency 400.13
Br
\
CHj
). 1
po R i
22 3Tz =3
S R “
T T T T T T T T T T T T T T T T T T
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 2.0 L5 Lo 0.5 0.0
£1 (ppm)
= SHEEE ) * o
= e =S & a
I - n I8 [ ES a
E asd5¢% i R o
= A . I} b= © @
| [ |
Parameter value
Comment 2bb
Origin Bruker BioSpin GmbH & Co. KG
Solvent DMSO
Spectrometer Frequency 150.92
Br
N
\
CHy
|
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
150 145 140 135 130 125 120 115 110 105 100 95 9 8 80 75 70 65 60 50 45 40 35 30 25 20 15 10 5 0

£1 (ppm)
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Sample Name 2bb Position Vial 29 Instrument Name Instrument 1

User Name Inj Vol 5 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename 2bbd

ACQ Method ERm Comment Acquired Time 29/04/2024 24:52:04 (UTC+08:00)

%10 5 Scan (rt: 0.258-0.335min, 5 scans) 2bb.d Subtract
23

224

207.97647
209.97438

0.9 4
0.8+
074
0.6
0.5+
04

0.3+
0.2+

014

——208.98011
——210.97828

175 180 185 190 195 200 205 215 220 225 230 235 240

Counts vs. Mass-to-Charge (m/z)

-4
5
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2"b

LHBELILIRBE R 22y atyl et L2
2 3sz G @ada s CRET = NI & Z %
BITFTITTOas 608 a oA S d A= = =
R S S S [ " o = =
—— | v
Parameter Value
Comment 2bc
Origin Bruker BioSpin GmbH
Solvent  CDCI3
Temperature 298.2
1
"
CHj
|
!
|
J . —
—H BRI ¥
8348 a
S R )
T T T T T T T T T T T T T T T T T
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 2.0 L5
fl (ppm
oo b o2 oo
) A © %
[ AN £
> 3 o R 4 % @
Cod o3 g g s = i
Lo 333 & “
LN SV
Parameter value
Comment 2bc 13C DMSO
QOrigin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100,62
I
\
CH,
” - " " " ”
el o ¥ At g W
T T T T T T T T T T T T T T T T T T T T T T
150 145 140 135 130 125 200 115 110 105 100 95 90 85 80 75 7 63 60 ab 50 45 40 35 30 5

S23



Sample Name
User Name
Sample Type
ACQ Method

2be

Sample
E-Rm

Position Vial 30
Inj Vol 5
IRM Calibration Status  Success

Comment

Instrument Name
InjPosition

Data Filename
Acquired Time

Instrument 1

2bcd
29/04/2024 21:52:21 (UTC+08:00)

x10 #

94

8.5

84

7.5

74

8.5

64

5.54

54

4.5

44

3.5

34

2.5

Scean (rt: 0.250-0.325min, 5 scans) 2bc.d Subtract

255.96358

255.23253

——256.96597

-257.99181

| -
236 238 240 242 244 246 248 250 252 254 256

258

260 262 264 266 268 270 272 274

Counts vs. Mass-to-Charge (miz)
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H20

§2225:8 2t
I =
SRR R R n
/o
Parameter value
Comment 2ca 1H CDCL3
Origin Bruker BioSpin GmbH
Solvent cDci3
Spectrometer Frequency 400.13
Cl
7000
g & 2223488223 % 2 \
=3 fdizdrezraany Hé000
r\/y A A A A A N
—— =
5000
(o]
; Q
F1000 2
oA
L, 5
2000 £ HC oy
F2000
1000
1 I
: 2 2 e
= o a
T T T T T T T T T T T T
8.3 82 81 80 79 78 77 76 75 7.4 73 T2
f1 (ppm)
|
| [
I ! J
s T by
E <02 =
— A N
T T T T T T T T T T T T T T T T T T T
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 2.0 L5 Lo 0.5 0.0
f1 (ppm)
o ta 2 o [
: e 5
% gEay H ]
[ [ 22— 0
Parameter value
Comment 2ca 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
Cl
N
P
[e]
ne CHj
*7 CH,
[ P
Ahorip y
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 30 20 10 0

f1 (ppm)
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Intensity  Spectrum RT 8.43 {1 scans}

2ca;
A ES| + Max: 1.7E7

°
X
3

PR ETETE FUTTN PRI P UYUTE PETHYNYUNA EVUVR PRYEE IRVRURUNTE FUTRRTH] SYTT PPPTL OO N

273.2

2743

275.2
276.6

277.3

N
3
o

271 272

273

274

S26
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280



2'c

01791

TrR0'g

998078
RT018
6ho1g
ors

value
2cb-1012 1H DMSO
Bruker BioSpin GmbH

Parameter

Comment
Origin

Solvent

Spectrometer Frequency 400.13

Br

=T0'6

ot
Aror
H::
H/CCA
A00T

£1 (ppm)

RE86T8—

088K L6—

RI96°€T1
.,»wo.mﬂy

€080°0TT—=

PTETBTT~

Lyt

So1L8PT—

value
2cb-1012 13C DMSO
Bruker BioSpin GmbH

Parameter

Comment
Origin

Solvent

Spectrometer Frequency 100.62

£1 (ppm)

S27



Intensity ~ Spectrum RT 12.99 {1 scans}

2cb;
%A ESI + Max: 1.5E7 318.2

0 T T T T T T T T T T T T ™ m
300 302 304 306 308 310 312 314 316 318 320

S28



2"¢

=906

Parameter

T
5
=3
&
c
a
@
©
@
T
H
@

Origin

Temperature 298.1

k2500

f1suorup

500
0

T

9

8.

1 (ppm)

i

E Foeo

=: MICCA

L980T—
Tre0L9—

2
ProRrR—

PSOITI—
THE6 €T —
seogsTI~"
[N
9PTTET—
SOPLIET—

PO6STRET—

value
2cc-1012 13C DMSO
Bruker BioSpin GmbH

Parameter

Comment
Origin

Solvent

Spectrometer Frequency 100.62

PITIOR W §

HaC

T
20

T
120

T
130

f1 (ppm)

S29



Intensity  Spectrum RT 10.40 {1 scans}

2CC;
A ESI + Max: 2.2E7 3833

R

FTRTRTET] PR TIUT FEVRYTRTSN VPYT PPN VUV PUUTE FRVRU NI ITTNRTOTE IOTN AT T IE

~

3741

384.7

S30
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2d

—8.6029

Parameter Value
1Comment 2da
2 Origin Bruker BioSpin GmbH
3Sokent  CDCB
4 Temperature 298.2
o\N 0
Cl
NH
' A - _JML«
—t ALY
T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 Lo 0.5 0.0
1 (ppm)
- » = »
& 3 z 2 2
$ 2 7 Z i
Z = [ < =
[ % = i
s 2 a ] S
[ N
Parameter value
Comment 2da-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
o N¢O
Cl
NH
¥ b o A
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 T T T
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 5 70 65 60 50 45 40 35 30 25 20 15 10 5 0

f1 (ppm)

S31




Sample Name 2da Position Vial 10 Instrument Name Instrument 1
User Name Inj Vol 5 InjPosition

sample Type Sample IRM Calibration Status  Success Data Filename 2dad

ACQ Method E-Rm Comment Acquired Time 29/04/2024 20:52:29 (UTC+08:00)

410 § |- Sean (it: 0.237-0.286 min, 4 scans) 2da.d Subtract

85

194.99629

196.99370

257.99193

——230.97256

|
0 i 1
140 150 160 170 180 190 200 210 220

Counts vs. Mass-to-Charge (miz)

260

N
X3
=3
N
X
=3
)
&
=3

S32



3
B
I
Parameter
Comment
Origin
Solvent

Spectrometer Frequency 400.13

f
§ ‘

7.8990
7.8920
7.8234
1
7.7515

7.8439
7.8419
7.8

value
2db-1012 1H DMSO
Bruker BioSpin GmbH
DMSO

SN
Br

NH

1.00

T
12.0 1.5 1L.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 Lo .5 0.0
f1 (ppm)
a3 2 2 3
R 2 3 3
= o = o =
4 % = a g
I 3 2 b %
I | ~
Parameter value
Comment 2db-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
o %O
N
Br
NH
o " " L m "
y Ly AT y " ™ e e W ¥ oy M MR g
T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

7
f1 (ppm)
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Sample Name 2db
User Name

Sample Type Sample
ACQ Method E-Rm

Position Vial 11
Inj Vol 5
IRM Calibration Status  Success

Comment

Instrument Name

InjPosition
Data Filename

Acquired Time

Instrument 1

2db.d
29/04/2024 20:56:00 (UTC+08:00)

- Scan (rt: 0.254-0.353 min, 7 scans) 2db.d Subtract

238.94586
240.94385

[——238.94910
———241.94700

256.23628

t——— 255 23261
—257.99219

--274.92210

N
&
=3

210 215 220 225 230 235

245

2!

Counts vs. Mass-to-Charge (m/z)
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260

265
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2"d

= P R RN EE R <
i SEHEIZ22LLL23R2FT% 5 Z
2 EEE R E R R NN R RN
= P I S e O S = S
| =\ =
Parameter Value
Comment  2dc 1H DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Temperature 298.2
N§ '/O
N I
NH
!
,_k ) -
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
13.0 12.5 12.0 1L.5 1L0 10.5 10.0 5 90 85 80 75 7.0 &5 60 55 50 45 40 35 3.0 2.5 2.0 15 Lo 0.5 00
£1 (ppm)

23 i) gz b @
3 =z w S g @
2t @ = Loto= <
s = 58 25 3
N/ | SNVe s
Parameter value
Comment 2dc-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
O\ ¢o
N I
NH
|
"
¥ y
T T T T T T T T T T T T T T T T T T T T y T T T T T T T T T T
150 145 140 135 130 125 20 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0

1 (ppm)
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Sample Name 2de Position Vial 12 Instrument Name Instrument 1
User Name Inj Vol 5 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename 2ded

ACQ Method ERm Comment Acquired Time 29/04/2024 20:59:26 (UTC+08:00)

x10 4 |° Scan (rt: 0.257-0.306 min, 4 scans) 2dc.d Subtract

544
524
5
4.8 4

255.23265

4.6
4.4+
4.2

44

286.93183

3.84
364
344
3.2

34
2.8
264
244
224

283.26403

24
1.8
164
14
1.2

1
0.84

256.23632

0.6
0.4
024
0 R

284.26723

-269.21217
- 287.83511
—293.17564
311.16803
~322.90828

0 275 280 285 290 295 300 305 31
Counts vs. Mass-to-Charge (m/z)

=)

315 320

)
&
&
)
-3
3
N
1
&
N
N
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2e

2
I
Parameter
Comment
Qrigin
Solvent

8.3668
8.3611
8.0639
8.058:

8.0414

value
2ea-1012 1H DMSO
Bruker BioSpin GmbH
DMSO

Spectrometer Frequency 400,13

Jyuu

T SR
< - o =
- g
T T T T T T T T T T T T T T T T T T T T T
13.0 12.5 12.0 1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.0 2. 2.0 Lo 0.5 0.0
1 (ppm)
gz 2 7 g9 5
z 2 a2 2 < a
e @ 23 w3 ]
3% q a8 = < ]
[ (! VN
Parameter value
Comment 2ea-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
i cl
.
N
_
° N\
NH
.
T T T T T T T T T T T T T T T T T T T T T T T
150 145 140 130 125 120 115 110 105 100 95 90 85 80 75 70 65 58 45 35 30 10 5 0

135

f1 (ppm)
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Sample Name 2ea Position Vial 5 Instrument Name Instrument 1

User Name Inj Vol 5 InjPosition
Sample Type Sample IRM Calibration Status  Success Data Filename 2ea1d

ACQ Method E-Rm Comment Acquired Time 29/04/2024 20:35:24 (UTC+08:00)

«10 5 |- Scan (rt: 0.248-0.315 min, 5 scans) 2ea-1.d Subtract
7
6.75 4
8.5
6.25 1
6
5.75 4
55
5.25 1

194.99623

4.75 4
4.5
4.25 4

375
3.5
3.25

275
2.5
225

196.99379

1.754
1.5
1.254

0.75 1
0.5
0.25 4

---230.97329
--232.87029

- 195.99985

-197.99705

)
5]
S

165 170 175 180 185 180 195 200 205 210 215 220 225

Counts vs. Mass-to-Charge (m/z)
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2'e

&
o
o
|
Parameter Value
Comment  2eb 1H DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Temperature 208.2
H Br
N
N
/
° N\
NH
|
b
T T T T T T T T T T T T T T T T T T T T
13.0 125 12.0 1L.5 1L.0 10.5 10.0 9.5 9.0 7.0 6.5 6.0 50 45 40 35 30 25 20 L5 1.0 05 00
£1 (ppm)
g g 2 % a =
8 g “o= 5 A
- 2 A 8 S 3
pog 2 2 = N
[ (. \
Parameter value
Comment 2eb-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
T‘) Br
+
N
o~ \
NH
.
1o | |
L L
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 T T T T
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0

f1 (ppm)
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Sample Name 2eb Position Vial 14 Instrument Name Instrument 1

User Name Inj Vol 5 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename 2ebd

ACQ Method E-Rm Comment Acquired Time 29/04/2024 21:06:19 (UTC+08:00)

x10 5 | Scan (rt: 0.253-0.336 min, 6 scans) 2eb.d Subtract
4.2
44

3.8

238.94541
240.94342

3.6

344

3.2

34

2.8

2.6

244

224

0.8

0.6 -

0.4+

241.94712

0.2

—257.89209
-274.92244
—276.92029

205 210 215 220 225 230 235 245 250
Counts vs. Mass-to-Charge (m/z)

N
o
&
[N}
xR
=}

265 270

N
~
&

540



2"e

Parameter
Comment
Origin
Solvent

2ec

Bruker BioSpin GmbH
CDCI3

Temperature 298 1

%

—=

w oo
£ S 3
= oo
® £ £ £ £ X

—

Value

7.461.

NH

1 H20

1.572

iy T
o o a =3
% & o )
=~ 4 A
T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 3.5 2.5 .5 0.5
z = R >
§z 2 = g
=2 2 2 2
V! |
Parameter value
Comment 2ec-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 10062
i I
R
N,
e
° A
NH
|
|
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 T T
150 145 140 135 130 125 20 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

1 (ppm)
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Sample Name 2ec Position Vial 15 Instrument Name Instrument 1

User Name Inj Vol 5 InjPosition
Sample Type Sample IRM Calibration Status  Success Data Filename 2ecd

ACQ Method E-R.m Comment Acquired Time 29/04/2024 21:09:46 (UTC+08:00)

410 & |- Scan (t: 0.262-0.344 min, 6 scans) 2ec.d Subtract
1.1
1.05 1

14

286.93120

0.95 4
0.9 1
0.85
0.8

0.75

0.45 4
0.4
0.35
0.3
0.25
0.2

0.1

0.05 4

———287.93486

250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
Counts vs. Mass-to-Charge (m/z)

542



2f

1
16269 H20

N S -
5523328825848 ¢
22222234 %3

2t izc-zdzgq
o e e e B SO

Parameter value
Comment 2fa 1HCDCL3
Origin Bruker BioSpin GmbH
Solvent CDCI3
Spectrometer Frequency 400.13
Cl
Ox
\|\|J NH
o
A
T T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 Lo .5 0.0
f1 (ppm)
¥ zZ 5 A - £
H T 20 = £
a ToE o noon
| VN [
Parameter value
Comment 2fa-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
cl
Ox
\'i‘ NH
o
|
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

£1 (ppm)

S43



Sample Name
User Name
Sample Type
ACQ Method

Sample
ERm

Position
Inj Vol
IRM Calibration Status

Comment

Vial 16
5

Success

Instrument Name

InjPosition
Data Filename

Acquired Time

Instrument 1

2fad
29/04/2024 21:13:09 (UTC+08:00)

x10 ®

7.75 4
7.5+
7.25

6.75
6.5
6.25
64
5.75
5.5
5.25

4.75 4
454
4.25 4

3.75
3.54
3.25

2.75
25
2.25
2]
1.75 4
1.5
1.25 1
1
0.75 |
05|
0.25

- Scan (rt: 0.260-0.343 min, 6 scans) 2fa.d Subtract

194.99629

———195.89980

~
©
o
"’.
©
=3
|
|
|
|
|
|
|
|

—197.99703

170

175

L L
180 185 190

Counts vs. Mass-to-Charge (m/z)

195
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200

205

210
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a0z
g b PR S e V- R T
R R gE £
a0 222554z 2% oo S 2
o a w25 53242 I
a g P R i R
< [
Parameter Value
Comment 2
Origin Bruker BioSpin GmbH
Solvent DMSO
Temperature 298.2
Br
e}
Xy NH
\
o
L [ AL [
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
13.0 12.5 12.0 1L.5 1L.O 10.5 10.0 9.5 9.0 &85 80 7.5 7.0 65 6.0 55 50 45 40 3.5 3.0 25 20 L5 1.0 05 00
1 (ppm)
@ T & ¢ 3 o
I O S @ i >
o a2 3 5 @ = 2
I NN/ (.
Parameter value
Comment 2fb-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
Br
O
\T NH
o
|
|
o
‘ . | . . il .
. U NN i B
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 T
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5

f1 (ppm)
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Sample Name 2fb
User Name

Sample Type Sample
ACQ Method E-Rm

x10 8

Position
Inj Vol
IRM Calibration Status

Comment

Vial 17
5

Success

Instrument Name

InjPosition
Data Filename

Acquired Time

Instrument 1

2fb.d
29/04/2024 21:16:35 (UTC+08:00)

5.8
56
54
5.2
54
4.8
46
44
4.2
4
3.8
361
34
3.2
ad
2.8
261
24
22
2]
1.8
1.6
14
1.2
1]
0.8 1
061
0.4 1
02

- Scan (rt: 0.234-0.399 min, 11 scans) 2fb.d Subtract

238.94547
240.94350

l—-----239.94908
———241.94699

0

205

210

215

220 225 230

Counts vs. Mass-to-Charge (m/z)

235

Ny
&
S

S46

245

250

255

260

265

270

275



2"f

Parameter Value
Comment  2fe

39 H20

1.59

Origin Bruker BioSpin GmbH
Solvent  CDC13
Temperature 298.2
Ox
\,il NH
o
1
P T
X g g 3
= - = a
T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 Lo 0.5 0.0
£1 (ppm
EEEEE [ 2 o
S a5z B3 e g ¢
bl = 5% & 3 2 %
< 837 ER 2 o
Ny I I
Parameter value
Comment 2fc-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
I
%
\’i‘ NH
o
o | m " Pl
o Ll W g
T T T T T T T T T T T T T T T T T T T T T T T T
150 145 140 135 130 125 120 115 105 100 95 90 85 80 75 70 65 60 50 45 40 35 30025 2 15 10 5
f1 (ppm)

S47




Sample Name
User Name
Sample Type
ACQ Method

2fc Position
Inj Vol
Sample IRM Calibration Status

E-Rm Comment

Vial 18
5

Success

Instrument Name

InjPosition

Data Filename

Acquired Time

Instrument 1

2fcd
29/04/2024 21:19:58 (UTC+08:00)

x10 6 |- Scan (rt: 0.240-0.339 min, 7 scans) 2fc.d Subtract

1454
1.44
1.35
1.34
1.25 4
1.24
1.15 4

0.85 1
0.8
075
0.7
0.85 4
0.6
0.55 4
0.5
0.45 4
0.4 4
0.35 4
0.3
0.25 4
0.2 4
0.15 4
0.1
0.05 4

*286.93123

287.93474

255 260 265 270 275 280

Counts vs. Mass-to-Charge {m/fz)

285

S48

290

295

300

305

310

315



a
e oo o =
= 5e 3 3
jal [N o
I I
Parameter value
Comment 2ga-1012 1H DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 400,13
Cl
NH
NN
o o
|
|
]
|
[ RS
= o o o u
T T T T T T T T T T T T T T T T
13.0 12,5 12, 1.5 1.0 10.5 10.0 5 9.0 .5 80 7.5 7.0 65 6.0 5 5.0 5 40 3. 3.0 2. L5 Lo
f1 (ppm)
ez e a8 =
TR N S e
R T 2
@ 8 8 3 3 o’
caa o g aq 2
SN
Parameter value
Comment 2ga-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
Cl
NH
N
SN
o o
] |
r . s !
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 T
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

f1 (ppm)

549



Sample Name 202
User Name

Sample Type
ACQ Method

Sample
E-R.m

x10 %

Position Vial 19
Inj Vol 5
IRM Calibration Status  Success

Comment

Instrument Name

InjPosition

Data Filename

Acquired Time

Instrument 1

2gad
29/04/2024 21:23:22 (UTC+08:00)

- Scan (rt: 0.256-0.355 min, 7 scans) 2ga.d Subtract
4.4
42

4

194.99635

3.8

36

3.4

3.2

34

2.8

26

24

2.2+

196.99393

0.8

0.6

0.4 1

0.2

155 160 165 170 175 180 185 190 195 200 205

Counts vs. Mass-to-Charge (m/z)

S50

210

215

220

225

230

235



2'g

% R R
o SR2RSRE L OS5 22
o a8 228328 %83 7
] B S (SIS LIS s e |
| e N
Parameter Value
Comment  2gb 1H DMSO
Qrigin Bruker BioSpin GmbH
Solvent DMSO
Temperature 298.2
Br
NH
N
ZUN -
o o
!
R L
= 28 g F
T T T T T T T T T T T T T T T T T T T T T T T
13.0 125 12,0 1L5 1L0O 10.5 10.0 9.5 90 85 80 7.5 7.0 65 60 5.5 50 45 40 b 30 2.5 2. 1. LO 05 00
£1 (ppm)
g o
S 2 -
2% =
a2 2
S 2 =
38 >
~
Parameter value
Comment 2gb-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 10062
Br
NH
N
ZUN
o o
ki
u ¥ 4 W ¥
T T T T T T T T T T T T T T T T y T T T T T T T T T T T T
140 135 130 125 120 115 110 105 100 95 90 85 80 ki 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0

f1 (ppm)

S51



Sample Name 2gb
User Name

Sample Type Sample
ACQ Method E-R.m

x10 S

Position
Inj Vol
IRM Calibration Status

Comment

Vi
5

ial 20

Success

Instrument Name

InjPosition

Data Filename

Acquired Time

Instrument 1

2gbd
29/04/2024 21:26:51 (UTC+08:00)

294
284
2.7
264
254
244
2.3-
224
214

1.94
1.84
1.74
1.64
1.5+
144
1.3
1.24
114

0.94
0.8+
0.7 -
0.6+
0.5+
0.4
0.3+
0.2+
0.1+

- Scan (rt: 0.267-0.383 min, 8 scans) 2gb.d Subtract

238.94555
240.94355

————2398.94524
——-—241.94703

[——255.23282

210 215 220 225 230 235

Counts vs. Mass-to-Charge (m/z)

240 245

S52

250

ISy
134
>

260

265

270

275

280



2"g

2
s
|
Parameter value
‘Comment 2gc 1H CDCL3
Origin Bruker BioSpin GmbH
Solvent cDCi3

Specirometer Frequency 400.13

188823888
L T A A
e O L S S S
N N =

7.2843CDCl3

NH
N
2N -
o o
U VN J
L Y g g
T T T T T T T T T T T T T T T T T T T T T
1.0 10.5 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 2.0 L L0 0.5 0.0
f1 (ppm)

222 8 8 g2 8 .

Z &5 B2 3 i @

2o a2 s =

ae e d 8 2 5

I T 2

NS N

Parameter value
Comment 2gc-101213C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
|
NH
N
AN
o o
" | " — . "

Ll J 4 . y Yy
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 T T T
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0

f1 (ppm)

S53



Sample Name 2gc
User Name

Sample Type Sample
ACQ Method E-R.m

x10 8

Position
Inj Vol
IRM Calibration Status

Comment

Vial 21
5

Success

Instrument Name

InjPosition

Data Filename

Acquired Time

Instrument 1

2ged
29042024 21:30:18 (UTC+08:00)

544
52

48-
456
44
42

3.84
3.6
344
3.2

2.8
264
244
224

1.84
1.64
144
1.24

0.8
0.6
0.4
0.24

- Scan (rt: 0.313-0.412 min, 7 scans) 2gc.d Subtract

-283.26402

286.93125

————287.93485

260

265

270

275 280

Counts vs. Mass-to-Charge (m/z)

285

S54

290

295

300

305

310

315



2h

39110

Parameter value
Comment  2ha
Origin Bruker BioSpin GmbH
Solvent cDei3
Temperature 208.2
Cl
o
-
H;C \
NH
!
|
' i '
b di ! "‘
445 535 &
T T T T T T T T T T T T T T T
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. 2.0 1. 1. 0.5 0.0
1 (ppm)
g o83 2R z o« o
3 e 2= 4z &
| /NS N [
Parameter value
Comment 2ha-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
cl
o
~
H,C \
NH
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

S55



Sample Name 2ia Position Vial 22 Instrument Name Instrument 1

User Name Inj Vol 5
Sample IRM Calibration Status Success Data Filename 2iad
Acquired Time 29/04/2024 21:33:43 (UTC+08:00)

InjPosition

Sample Type
ACQ Method E-Rm Comment

x10 4 |° Scan (rt: 0.239-0.289 min, 4 scans) 2ia.d Subtract
75
7.25
7.
6.75
8.5
6.25
6
5.75
5.5
5.25
5]
4.75 4
4.5 4
4.25 4
4
3.75 4
35
3.25 4
3
275
25-
225

-
>
21 ]
b
g

194.99668

180.02243

1.75 4
1.5

195.99985

164.99919

-197.98703

Y
&
f—182.01981

o
N
G
——157.12364
—161.03618

175 180 185 190 195 200 205

@
=1
@
23
)
3

Counts vs. Mass-to-Charge (m/z)

S56



2
I
Parameter value
Comment 2hb 1H DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 400.13

< P
Z . 2a252323
Z $2252%
=523 cE e d 22
: 5566 6o

6
H20
171D

1986 D

£1 (ppm)

S57

Br
o
s
H,C \
NH
1
4}& _J th L
N 2R Iy !
o = 9 2 ES
et P & &
T T T T T T T T T T T T T T T T T T T T T
12,0 1L5 1.0 10.5 10.0 9.5 9.0 3] 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2. 2.0 L5 Lo 0.5 0.0
f1 (ppm)
- v oo > 2
z <8¢ ] a e o
i %G =28 £ & 7
% ER 27 3 2 7
[ S adg == R % b
| VN v
Parameter value
‘Comment 2hb 13C DMSQ
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
Br
(o]
~
H,C \
NH
|
|
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 50 40 30 20 10 0



Sample Name 2ib Position Vial 1 Instrument Name Instrument 1

User Name Inj Vol 1 InjPosition
Sample Type Sample IRM Calibration Status  Success Data Filename 2ib-d
ACQ Method ESI-.m Comment Acquired Time 07/05/2024 09:56:41 (UTC+08:00)
x10 5| Scan (rt: 0.327-0.393 min, 5 scans) 2ib-.d Subtract
46
44 4 R o«
0~
5 2
4.2 a >
8 Q
44 N
38
3.6
344
324
3
2.8
26
24
224
2
1.84
1.6
144
1.24
14
0.8
=3
06+ 28
© 0 © | o
@ o
04+ P s lo
@ i INEEN
o o INERN
02 2 o |
oo !
0 [ |

215 220 225 230 235 240 245 250 255
Counts vs. Mass-to-Charge (miz)

195 200

)
S
&
N
=

S58



2"h

12 CDCL

PP P
0283233889 ¢€
HEAELELE 5555
E = e T S S S SR V=)

£

Parameter Value
Comment  2hc
Origin Bruker BioSpin GmbH

Solvent CcDCI3
Temperature 298.2

-
HyC \
NH
l L L
= oo i
= 2 2 o
S o N I
T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 Lo .5 0.0
1 {ppm)
o s = ® 9 >
2 32 3 @ ot
z I ez z % i ha
-l 0 a a5 i g3
i 222 z i 53
I S~ ’ |
Parameter value
Comment 2hc-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100 62
|
H;C \
NH
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 10

f1 (ppm)

S59



Sample Name

User Name
Sample Type
ACQ Method

2ic Position Vial 24

Inj Vol 5
Sample IRM Calibration Status  Success
E-Rm Comment

Instrument 1

2ic.d
29/04/2024 21:40:42 (UTC+08:00)

10 4| Scan (rt: 0.243-0.342 min, 7 scans) 2ic.d Subtract

8.5

84

271.95732

7.54

6.5 -

N
255.23275

|-------272.96079
283.26393

---256.23616

[-283.17557
-————307.93379

309.93083

245

N
133
>
IN)
&
&

260 285 270 275 280
Counts vs. Mass-to-Charge (m/z)
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&
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3021
7.2172

Parameter value
Comment  2ia
Origin Bruker BioSpin GmbH

Solent  CDCI3
Temperature 298.1

101.0279

=
28z 2
g
T T T T T
9.0 8.5 8.0 7.5 7.0
g <
I '
Parameter value
Comment 2ia-1012 13C DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO

Spectrometer Frequency 100.62

]
i
cl
\ CH,
NH
3
T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)
CH,

T T T
150 145 140

T T T T
135 130 125 120

T T T T T T T

T
85 80 75 70 65 60 55 50 45

f1 (ppm)

S61

11.2909

e
o



Sample Name 2ka Position Vial 25 Instrument Name Instrument 1

User Name Inj Vol 5 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename 2kad

ACQ Method ERm Comment Acquired Time 29/04/2024 21:44:06 (UTC+08:00)

x10 5| Scan (rt: 0.259-0.375 min, 8 scans) 2ka.d Subtract
1.15 4

P
g
164.02733

0.95 4
0.9
0.85
0.8
0.75
0.7
0.65 4
0.6
0.55 4
0.5+
0.45 4
0.4 4
0.35 4

0.3+

200.00394

e 166.02459

——194.99684

o . _ ‘ |
110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
Counts vs. Mass-to-Charge (miz)

S62



# G

862 H20

24655

1

-

Lo R 0T e e 2 g gt g oz ow
SwEsC22I3IER LS RN R R
R 55223223 %232 02532322683
SHEnAaniITRaRISNAFISISITE TR
P L O T L S S S
| =
Parameter value
Comment 2ib 1HCDCL3
Origin Bruker BioSpin GmbH
Solvent cDeiz
Spectrometer Frequency 400.13
Br
\ CH
NH
B R
2 252
= i
T T T T T T T T T T
9.0 . 5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)
[ ¢ S .
v 8 2 -z “
33 E z 2 i
a g I % 3 o)
e 5 aa 2
N I \
Parameter value
Comment 2ib-1012 1H DMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 100.62
Br
\ CH,
NH
> . . P W
T T T T T T T T T T T T T T T
140 135 125 120 115 110 105 100 95 90 85 80 75 70 65
f1 (ppm)

S63

310

12.3799

e



Sample Name 2kb
User Name

Sample Type Sample
ACQ Method E-Rm

Position
Inj Vol
IRM Calibration Status

Comment

Vial 26
5

Success

Instrument Name

InjPosition
Data Filename

Acquired Time

Instrument 1

2kbd
29/04/2024 21:47:34 (UTC+08:00)

x10 5| Scan (rt: 0.256-0.322 min, 5 scans) 2kb.d Subtract

2.3

224
214

0.7 +
0.6
0.5
0.4 4
0.3
0.2

0.1

—194.99674

207.97640

209.97438

——208.98013
——210.97829

175 180 185 190

©
&

200

205

210

215

Counts vs. Mass-to-Charge (m/z)

S64

220

225

230

235

240



2"i

re)

Z PR I - A - e o
5 L2 82,2 R2d 2RISR Lndd o0 & i
= mERRAf{LTLL e 2238 L5LE833 3 D4 £
= L S S e S e e e e e e e e e R L S S e e S S ) =
| N I
Parameter value
‘Comment 2ic 1THDMSO
Origin Bruker BioSpin GmbH
Solvent DMSO
Spectrometer Frequency 400.13
|
CH,
NH
1
|
| |
J ’Jt A 1
T i b
B g = s
E o 3 = 3
5] - = B
T T T T T T T T T T T T T T T T T T T T T T
2.0 1L.5 11. 10.5  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 2.0 1.5 .0 0.5 0.0
£1 (ppm
ia 7 758 v =
o) 8 a8 ZF > S
&g 2 233 2 e
5% 8 883 Z, =
N SAY I
Parameter value
Comment 2ic 13C DMSO
Origin Bruker BioSpin
GmbH
Solvent DMSO
Spectrometer Frequency 100.62
|
\ CHa
NH
|
|
|
|
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 2 10 0

7
f1 (ppm)

S65



Sample Name
User Name
Sample Type
ACQ Method

Sample
ERm

x10 4

Position Vial 27
Inj Vol 5
IRM Calibration Status  Success

Comment

Instrument Name
InjPosition
Data Filename

Acquired Time

Instrument 1

2ked
29/04/2024 21:51:01 (UTC+08:00)

- Scan (rt: 0.255-0.321 min, 5 scans) 2kc.d Subtract

255.96236

255.23263

——256.96598

-257.98187

236 238 240 242 244 246 248 250 252 254 256

258

280 282 264 286 268 270 272 27“4

Counts vs. Mass-to-Charge {m/z)

S66



