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I. General Information

Unless otherwise specified, commercially available reagents were purchased from
commercial sources and used without further purification. Analytical thin layer
chromatography (TLC) was performed on HSGF 254 (0.15-0.2 mm thickness), visualized
by irradiation with UV light (254 nm). Column chromatography was performed on silica
gel FCP 200-400 or 300-400 using ethyl acetate (EA)/petroleum ether (PE). All products
were characterized by their NMR and HRMS spectra. 'H and '*C NMR spectra were
recorded on a 500, or 600 MHz instrument. The chemical shifts were reported in parts per
million (ppm, &) downfield from tetramethylsilane (TMS). Proton coupling patterns were
described as singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m), doublet of doublets
(dd), and broad (br). High-resolution mass spectra (HRMS) were measured on a Micromass
Ultra Q-TOF spectrometer.
I1. Synthesis of Substrates
(a) The known substrates 1w! was not characterized. The substrates 1a-1t and 1w were

synthesized according to the reported procedure?.
)
©/\I’:ll) . ©/// N AICl5, Ar N
120°C ©/\)

1a

Anhydrous AICI3 (3.88 g, 29.09 mmol) was added slowly to a mixture of indoline
(4.16 g, 34.91 mmol) and benzonitrile (3 g, 29.09 mmol) at room temperature in a 25 mL
round-bottomed flask, under an argon atmosphere. The resulting mixture was heated to 120
°C (oil bath temperature) for 12 h. The mixture was treated with NaOH aqueous solution,
filtered with diatomite, and extracted with ethyl acetate for 3 times. The combined organic
layer was dried over anhydrous Na>SO4 and evaporated under reduced pressure to remove
the solvent. The residue was purified by flash column chromatography on silica gel (PE/EA
= 4:1) to afford the desired product.

The substrates 1u and 1v were synthesized according to the following procedure.
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HN

Y

N N
HCI
1,4-dioxane, 110 °C

1u

A pressure tube was charged with indoline (1.0 g, 8.39 mmol) and acetonitrile (689
mg, 16.78 mmol) and hydrochloric acid 1,4-dioxane (20 mL). The reaction mixture was
stirred at 110 °C for 12 h. After that, the solvent was removed under reduced pressure and
the residue was purified by reslurry using EA to afford the desired product.

(b) General procedure for the preparation of diazo compounds.

The known substrates 2a-2d°, 2e* and 2f® were not characterized. The substrate 4a

was purchased from commercial sources, and used without further purification. The known

substrates 4b°, 4¢3, 4d°, 4e’, and 4f* were not characterized.

o) O\\S/N3 i
EWG
y TEA
)K/EWG + \0 > R)H(
R CH3CN N,
20r4

To a solution of S-ketoester (5 mmol, 1.0 equiv.) and 4-methylbenzenesulfonyl azide
(6 mmol, 1.2 equiv.) in 20 mL CH3CN at 0 °C was added triethylamine (6 mmol, 1.2 equiv.).
The resulting solution was stirred at 0 °C for 3 h and slowly brought to r.t. Upon completion
as indicated by thin layer chromatography (TLC), the reaction was quenched with water,
extracted with ethyl acetate, and dried over anhydrous Na>SO4. The reaction mixture was
concentrated under reduced pressure, and the crude product was purified by column
chromatography.

ITI. Optimization of Reaction Conditions®

o

"0 11 .
)HHJ\O A~ catalyst N "o >/®
N + N additives, solvent N
2 temp, time
1a 4a 5aa
entry Ag salt additive solvent yield (%)°

1 - HOAc DCE 32
2 - CsOAc DCE 38
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3 AgOTf CsOAc DCE 40
4 AgNThH CsOAc DCE 38
5 AgCO,CF; CsOAc DCE 42
6 AgSbFs Zn(OAc), DCE trace
7 AgSbFs Cu(OAc)2’H2O DCE trace
8¢ AgSbFg CsOAc DCE 46
94 AgSbFg CsOAc DCE 40
10¢ AgSbFg CsOAc+ HOAc DCE 58
11 AgSbFg NaOAc DCE 57
12 AgSbFg KOAc DCE 61
13 AgOTf KOAc DCE 55
14 AgCOsCF; KOAc DCE 55
15 AgBF4 KOAc DCE 60
16 AgOAc KOAc DCE 40
17 AgSbFs KOAc Acetone 57
18 AgSbFg KOAc Toluene 20
19 AgSbFs KOAc DMF trace
20 AgSbFg KOAc CH3;CN 42
21 AgSbFg KOAc MeOH 0
22 AgSbFs KOAc 1,4-Dioxane 10
23/ AgSbFg KOAc DCE 30
248 AgSbFg KOAc DCE 63
25" AgSbFs KOAc DCE 66
26 AgSbFg KOAc+HOAc DCE 64
27 AgSbFs KOPiv DCE 45
28 AgSbFg NaOPiv DCE 50
29 AgSbFs CsOPiv DCE 25

“General reaction conditions: 1a (0.1 mmol), 2a (0.15 mmol), [Ru(p-cymene)Cl]> (4
mol %), Ag salt (20 mol %), additive (0.2 mmol), in solvent (2 mL) at 80 °C in oil bath,
under air, for 12 h. °Determined by crude 'H NMR spectroscopy using CH2Br> as an
internal standard. {Cp*RhCL]> (4 mol %). “[Cp*IrCl>]> (4 mol %). ‘Additive (CsOAc
0.2 mmol+HOAc 0.05 mmol). /Additive (0.05 mmol). ¢Additive (0.1 mmol). "Additive
(0.3 mmol). ‘Additive (KOAc 0.2 mmol+HOAc 0.05 mmol). DCE: 1,2-dichloroethane.
THEF: tetrahydrofuran.
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IV. General procedures for the reaction

(a) General procedure for the synthesis of 3aa

NH@ O O [Ru(p-cymene)Cl,], (4 mol %)
HOACc (2 equiv

N . \\O/M\H/M\O// (2 equiv)

@L) N, DCE, 60 °C, 2 h

1a 2a 3aa

A pressure tube was charged with [Ru(p-cymene)Clz]> (9.8 mg, 4 mol %), HOAc (48
mg, 0.8 mmol), indolin-1-yl(phenyl)methanimine 1a (88.9 mg, 0.4 mmol), dimethyl
diazomalonate 2a (94.9 mg, 0.6 mmol) and DCE (4 mL). The reaction mixture was stirred
at 60 °C for 2 h. After that, the solvent was removed under reduced pressure and the residue
was purified by silica gel chromatography using PE/EA = 2:1 to afford the product 3aa.

(b) General procedure for the synthesis of Saa

NH \}/@ o o [Ru(p-cymene)CL]; (4 mol %) N
N . )J\”/U\o/\ AgSbFg (20 mol %), KOAc (3 equiv) o

1a 4a

DCE, 80°C, 12 h
5aa

A pressure tube was charged with [Ru(p-cymene)Cl]2 (9.8 mg, 4 mol %), AgSbFs
(27.5 mg, 20 mol %), KOAc (117.8 mg, 1.2 mmol), indolin-1-yl(phenyl)methanimine 1a
(88.9 mg, 0.4 mmol), ethyl diazoacetate 4a (93.7 mg, 0.6 mmol) and DCE (4 mL). The
reaction mixture was stirred at 80 °C for 12 h. After that, the solvent was removed under
reduced pressure and the residue was purified by silica gel chromatography using PE/EA
= 3:1 to afford the product Saa.
V. Characterization Data for Substrates

indolin-1-yl(phenyl)methanimine (1a)
-0

o

'"H NMR (500 MHz, DMSO-ds)  7.76 (s, 1H), 7.52 — 7.44 (m, 3H),
7.44 —7.39 (m, 2H), 7.16 (d, J=7.3 Hz, 1H), 6.85 (t, J= 7.7 Hz, 1H), 6.76 (t, J = 7.3 Hz,
1H), 6.54 (s, 1H), 3.89 (t, J= 8.4 Hz, 2H), 3.04 (t, J = 8.4 Hz, 2H); 13C NMR (125 MHz,
DMSO-ds) 6 164.4, 145.0, 138.6, 132.8, 129.9, 129.2, 127.3, 126.8, 125.3, 121.2, 114.1,
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50.9,27.5; HRMS (ESI) m/z: calculated for CisH;sN2 (M+H)": 223.123, found: 223.1234.
(4-fluoroindolin-1-yl)(phenyl)methanimine (1b)
)

o

F 'TH NMR (500 MHz, DMSO-ds) 6 10.33 (s, 1H), 7.79 — 7.73 (m, 1H),
7.71 = 7.62 (m, 4H), 7.00 — 6.91 (m, 2H), 5.53 (d, /= 7.4 Hz, 1H), 4.38 (t,J= 8.0 Hz, 2H),
3.33 (t,J=7.9 Hz, 2H); 3C NMR (125 MHz, DMSO-ds) 5 161.5, 158.6 (d, J=244.5 Hz),
142.9 (d, J=8.7 Hz), 132.9, 129.4, 129.0 (d, /= 7.9 Hz), 128.7, 128.6, 121.5 (d, J =23.5
Hz), 112.2 (d,/=19.9 Hz), 112.0 (d, /= 3.3 Hz), 53.2, 23.5; HRMS (ESI) m/z: calculated

for CisHi4FN2 (M+H)"™: 241.1136, found: 241.1133.
(4-chloroindolin-1-yl)(phenyl)methanimine (1c)

e )
@3
cl 'H NMR (600 MHz, Methanol-ds) 3 7.82 — 7.75 (m, 1H), 7.75 — 7.60
(m, 4H), 7.15 (d, J = 8.0 Hz, 1H), 6.92 (t, J = 8.2 Hz, 1H), 5.87 (d, J= 8.4 Hz, 1H), 443 —
435 (m, 2H), 3.41 (t, J= 7.9 Hz, 2H); 13C NMR (150 MHz, Methanol-ds) 5 162.8, 141.5,
133.4,133.2,131.4,129.5,128.7, 128.4, 128.3, 125.8, 114.6, 52.0, 26.7; HRMS (ESI) m/z:

calculated for CisH14CIN> (M+H)": 257.084, found: 257.0837.
(4-bromoindolin-1-yl)(phenyl)methanimine (1d)

e )
@3
Br 'H NMR (600 MHz, DMSO-ds) 5 10.29 (s, 1H), 7.78 — 7.73 (m, 1H),
7.72 - 7.60 (m, 4H), 7.31 (d, J = 8.0 Hz, 1H), 6.88 (t, J = 8.2 Hz, 1H), 5.68 (s, 1H), 4.34
(t, J=7.9 Hz, 2H), 3.27 (t, J = 7.9 Hz, 2H); 3C NMR (150 MHz, DMSO-ds) 6 162.1,
142.0, 135.9, 133.5, 129.9, 129.3, 129.2, 129.0, 128.7, 120.2, 115.4, 52.7, 29.4; HRMS

(ESI) m/z: calculated for Ci1sHisBrN> (M+H)": 301.0335, found: 301.0332.
(5-methoxyindolin-1-yl)(phenyl)methanimine (1e)
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O

10
MeO TH NMR (500 MHz, Chloroform-d) § 7.47 — 7.39 (m, 5H), 6.79
—6.71 (m, 1H), 6.40 (dd, J = 8.8, 2.7 Hz, 1H), 6.22 (s, 1H), 4.07 (t, /= 8.3 Hz, 2H), 3.71
(s, 3H), 3.09 (t, J = 8.3 Hz, 2H); 3C NMR (125 MHz, Chloroform-d) § 165.3, 154.8,
138.2,138.1, 134.1,129.7, 128.9, 127.0, 114.5, 111.4, 111.4, 55.7, 50.8, 27.9; HRMS (ESI)
m/z: calculated for CisH7N20 (M+H)": 253.1335, found: 253.1328.
(5-methylindolin-1-yl)(phenyl)methanimine (1f)

0
Me TH NMR (500 MHz, Chloroform-d) 5 7.48 — 7.39 (m, 5H), 6.98
(s, 1H), 6.63 (d, /= 8.1 Hz, 1H), 6.04 (d, J= 8.3 Hz, 1H), 4.09 (t, /= 8.4 Hz, 2H), 3.08 (t,
J=28.3 Hz, 2H), 2.22 (s, 3H); '3C NMR (125 MHz, Chloroform-d) 5 165.5, 142.0, 138.3,
132.8,130.8,129.7,128.9, 127.1, 127.0, 125.7, 113.6, 50.7, 27.6, 20.7; HRMS (ESI) m/z:
calculated for CisH17N2 (M+H)": 237.1386, found: 237.1389.
(S-nitroindolin-1-yl)(phenyl)methanimine (1g)

oW
O:N '"H NMR (500 MHz, DMSO-ds) & 8.61 (s, 1H), 8.05 — 8.01 (m,

1H), 7.89 (dd, J=9.0, 2.5 Hz, 1H), 7.54 — 7.43 (m, 5H), 6.96 (s, 1H), 3.99 (t, /= 8.6 Hz,
2H), 3.15 (t, J = 8.6 Hz, 2H); 1*C NMR (125 MHz, DMSO-ds) 5 164.4, 151.2, 140.9,
137.4, 134.6, 130.4, 129.4, 127.3, 124.6, 120.8, 113.3, 52.1, 26.8; HRMS (ESI) m/z:
calculated for CisH14sN30> (M+H)": 268.1081, found: 268.1079.
(5-fluoroindolin-1-yl)(phenyl)methanimine (1h)

O

IO W
F TH NMR (500 MHz, Methanol-ds) 5 7.81 — 7.76 (m, 1H), 7.72 —
7.63 (m, 4H), 7.21 — 7.12 (m, 1H), 6.68 (s, 1H), 5.88 (s, 1H), 4.36 (t, J= 7.8 Hz, 2H), 3.40
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(t,J=7.8 Hz, 2H); 3C NMR (125 MHz, Methanol-ds) 5 161.4, 160.4 (d, J = 241.6 Hz),
137.2 (d, J=8.5 Hz), 135.7, 132.6, 129.1, 128.1, 127.9, 116.9 (d, J=8.9 Hz), 112.9 (d, J
=24.4Hz), 112.4 (d,J=24.4 Hz), 52.2, 26.8; HRMS (ESI) m/z: calculated for C1sH14FN>
(M+H)": 241.1136, found: 241.1133.

(5-chloroindolin-1-yl)(phenyl)methanimine (1i)

o0
Cl '"H NMR (600 MHz, DMSO-ds) 5 7.89 (s, 1H), 7.50 — 7.45 (m, 3H),
7.44 —7.37 (m, 2H), 7.25 - 7.18 (m, 1H), 6.95 (dd, J= 8.6, 2.3 Hz, 1H), 6.82 (s, 1H), 3.87
(t, J = 8.5 Hz, 2H), 3.04 (t, J = 8.5 Hz, 2H); 3*C NMR (150 MHz, DMSO-de) 5 164.4,
144.1, 138.3, 135.3, 130.0, 129.3, 127.2, 126.6, 125.2, 124.7, 115.4, 51.3, 27.4; HRMS
(EST) m/z: calculated for CisH14CIN, (M+H)": 257.084, found: 257.0839.
(5-bromoindolin-1-yl)(phenyl)methanimine (1j)

0
Br 'TH NMR (500 MHz, Chloroform-d)  7.51 — 7.34 (m, 5H), 7.24 (d,
J=2.1Hz 1H), 6.94 (dd, J = 8.6, 2.1 Hz, 1H), 6.18 (d, /= 8.6 Hz, 1H), 4.07 (t, J = 8.5
Hz, 2H), 3.09 (t, J = 8.5 Hz, 2H); 13C NMR (125 MHz, Chloroform-d) & 165.5, 143.6,
137.8,134.9,129.9, 129.5,129.0, 127.9,126.9, 115.3, 113.5, 50.8, 27.4; HRMS (ESI) m/z:
calculated for CisH14BrN> (M+H)"™: 301.0335, found: 301.033.
(6-chloroindolin-1-yl)(phenyl)methanimine (1k)

cl N

\©/\) "H NMR (600 MHz, DMSO-ds) 6 7.52 — 7.47 (m, 3H), 7.44 — 7.40
(m, 2H), 7.16 (d, J= 7.9 Hz, 1H), 6.92 (s, 1H), 6.83 (dd, J=7.8, 2.0 Hz, 1H), 3.87 (t,J =
8.5 Hz, 2H), 3.02 (t, J = 8.5 Hz, 2H); 13C NMR (125 MHz, DMSO-ds) 5 164.4, 146.3,
138.0, 131.9,131.2, 130.1, 129.3, 127.2, 126.2, 120.9, 114.6, 51.6, 27.1; HRMS (ESI) m/z:
calculated for C;sHi4CIN2 (M+H)™: 257.084, found: 257.0843.
(6-bromoindolin-1-yl)(phenyl)methanimine (11)
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H NMR (500 MHz, DMSO-ds) 06 10.29 (s, 1H), 7.82 —-17.76 (m,

1H), 7.70 — 7.65 (m, 4H), 7.33 (d, /= 7.9 Hz, 1H), 7.25 (dd, /= 8.0, 1.7 Hz, 1H), 5.73 (s,
1H), 4.31 (t, J = 8.0 Hz, 2H), 3.25 (t, J = 7.9 Hz, 2H); 3C NMR (125 MHz, DMSO-ds) 6
162.0, 142.4, 135.0, 133.4, 130.0, 129.2, 129.1, 128.6, 128.1, 119.3, 119.2, 53.6, 27.4;
HRMS (ESI) m/z: calculated for CisHj4BrN, (M+H)*: 301.0335, found: 301.0338.
(5,6-dimethoxyindolin-1-yl)(phenyl)methanimine (1m)

'H NMR (600 MHz, Methanol-ds) & 7.83 — 7.77 (m, 1H), 7.77 —
7.66 (m, 4H), 6.99 (s, 1H), 5.44 (s, 1H), 4.35 (t, J=7.7 Hz, 2H), 3.80 (s, 3H), 3.34 (d, J =
7.8 Hz, 2H), 3.26 (s, 3H); 3C NMR (150 MHz, Methanol-ds) 5 160.3, 148.4, 147.9, 132.8,
132.6, 129.5, 129.0, 128.6, 126.9, 108.6, 100.9, 55.4, 54.6, 52.6, 27.1; HRMS (ESI) m/z:
calculated for C17H19N20> (M+H)": 283.1441, found: 283.144.
(5,6-difluoroindolin-1-yl)(phenyl)methanimine (1n)

O

o
F TH NMR (500 MHz, Methanol-ds) 6 7.85 — 7.80 (m, 1H), 7.73 —

7.68 (m, 4H), 7.37 — 7.30 (m, 1H), 5.70 (s, 1H), 4.38 (t, /= 7.9 Hz, 2H), 3.39 — 3.35 (m,
2H); 3C NMR (125 MHz, Methanol-ds) 6 161.8, 148.1 (d, J=245.2, 14.1 Hz), 147.9 (d,
J=1247.77,13.7 Hz), 135.6 (d, J=9.8, 3.1 Hz), 132.9, 131.2 (dd, J = 6.9, 3.0 Hz), 129.2,
127.9,127.7,113.9 (d, J=20.0 Hz), 105.3 (d, /= 24.7 Hz), 52.6, 26.4; HRMS (ESI) m/z:
calculated for CisHi3F2N2 (M+H)": 259.1041, found: 259.1049.
(5-bromo-4-fluoroindolin-1-yl)(phenyl)methanimine (10)
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F '"H NMR (500 MHz, Methanol-ds) 6 7.82 — 7.76 (m, 1H), 7.71 —
7.64 (m, 4H), 7.18 (dd, J=8.8, 6.9 Hz, 1H), 5.66 (d, /= 8.4 Hz, 1H), 4.41 (td, J= 8.0, 2.7
Hz, 2H), 3.43 (t, J = 7.9 Hz, 2H); 3C NMR (125 MHz, Methanol-ds) 5 162.5, 155.0 (d, J
=246.9 Hz), 141.6 (d, J = 7.5 Hz), 132.8, 131.5, 129.1, 128.0, 127.8, 122.7 (d, J = 26.9
Hz), 112.6 (d,J=3.4 Hz), 104.5 (d, /= 19.8 Hz), 52.4, 23.2; HRMS (ESI) m/z: calculated
for CisHi3BrFN, (M+H)": 319.0241, found: 319.0238.
phenyl(spiro[cyclopentane-1,3'-indolin]-1'-yl)methanimine (1p)

O

N

'TH NMR (600 MHz, DMSO-ds) 5 10.19 (s, 1H), 7.79 — 7.74 (m, 1H),

7.71 = 7.63 (m, 4H), 7.41 (dd, J=7.6, 1.2 Hz, 1H), 7.12 (t, /= 7.5 Hz, 1H), 6.92 (t,J=7.9
Hz, 1H), 5.67 (s, 1H), 4.15 (s, 2H), 2.03 — 1.94 (m, 2H), 1.95 - 1.85 (m, 4H), 1.82 - 1.72
(m, 2H); 13C NMR (150 MHz, DMSO-ds) 5 161.6, 142.2, 140.2, 133.5, 130.0, 129.2,
129.2,127.6,126.7,124.2, 115.9, 65.6, 51.4, 39.9, 24.7; HRMS (ESI) m/z: calculated for
CioH21N2 (M+H)™: 277.1699, found: 277.1702.
indolin-1-yl(4-methoxyphenyl)methanimine (1q)

O

N

©/\) 'H NMR (500 MHz, Methanol-ds) 3 7.67 — 7.61 (m, 2H), 7.38 (dd,
J=17.6,13 Hz, 1H), 7.18 — 7.14 (m, 2H), 7.12 (td, J= 7.5, 0.9 Hz, 1H), 6.99 — 6.93 (m,
1H), 6.15 (d, J = 8.3 Hz, 1H), 4.32 (t, J = 7.9 Hz, 2H), 3.93 (s, 3H), 3.37 (t, J = 7.8 Hz,
2H); '3C NMR (125 MHz, Methanol-ds) 5 163.9, 162.1, 140.4, 134.9, 130.7, 126.7, 126.0,
125.8, 120.3, 116.2, 114.7, 54.9, 52.8, 27.4; HRMS (ESI) m/z: calculated for C1sH17N20
(M+H)": 253.1335, found: 253.1335.
(4-fluorophenyl)(indolin-1-yl)methanimine (1r)
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N
©/\) 'H NMR (600 MHz, Methanol-ds) 3 7.82 — 7.73 (m, 2H), 7.44 —
7.37 (m, 3H), 7.15 (t, J = 7.5 Hz, 1H), 6.97 (d, J=9.6 Hz, 1H), 6.00 (s, 1H), 4.34 (t, J =
7.8 Hz, 2H), 3.39 (t, J = 7.8 Hz, 2H); 3C NMR (150 MHz, Methanol-ds) 6 165.1 (d, J =
253.8 Hz), 160.6, 139.4, 134.6, 131.0 (d, J = 9.2 Hz), 126.3, 125.9, 125.5, 124.5, 116.2 (d,
J =228 Hz), 115.7, 52.2, 26.8; HRMS (ESI) m/z: calculated for CisHi4FN, (M+H)":

241.1136, found: 241.1136.
(3,5-dimethylphenyl)(indolin-1-yl)methanimine (1s)

HN

N
©/\) '"H NMR (600 MHz, DMSO-ds) 5 10.05 (s, 1H), 7.42 — 7.35 (m, 2H),
7.29 (s, 2H), 7.08 (t, J=7.5 Hz, 1H), 6.93 (t, /=79 Hz, 1H), 5.79 (s, 1H), 4.29 (t,J=7.9
Hz, 2H), 3.30 (t, J= 7.9 Hz, 2H), 2.34 (s, 6H); 13C NMR (150 MHz, DMSO-ds) 6 161.5,
140.7, 139.4, 135.4, 134.6, 129.3, 127.2, 126.6, 126.3, 126.2, 116.1, 53.1, 27.6, 21.2;
HRMS (ESI) m/z: calculated for C17H19N> (M+H)": 251.1543, found: 251.155.
indolin-1-yl(thiophen-2-yl)methanimine (1t)

HN YU
N\

C)

'"H NMR (600 MHz, Methanol-ds) § 8.04 (d, J= 5.0 Hz, 1H), 7.76 —
7.73 (m, 1H), 7.40 (d, J = 7.5 Hz, 1H), 7.34 (t, J = 4.4 Hz, 1H), 7.18 (t, J = 7.5 Hz, 1H),
7.05 (s, 1H), 6.31 (s, 1H), 4.36 (t, J = 7.7 Hz, 2H), 3.38 — 3.34 (m, 2H); 3C NMR (150
MHz, Methanol-ds) 6 156.1, 140.0, 135.1, 133.9, 133.3, 128.3, 127.6, 126.8, 126.5, 125.9,
116.2, 53.6, 27.5; HRMS (ESI) m/z: calculated for C13H;3N2S (M+H)": 229.0794, found:

229.0796.
1-(indolin-1-yl)ethan-1-imine (1u)
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HN

Y

N
©i) 'TH NMR (500 MHz, DMSO-ds) 5 9.64 (s, 1H), 7.52 (d,J=8.2 Hz, 1H), 7.41
(dd,J=7.4,1.4 Hz, 1H), 7.31 (td, /= 7.8, 1.4 Hz, 1H), 7.22 (t, /= 7.4 Hz, 1H), 4.11 (t, J
= 8.1 Hz, 2H), 3.23 (t, J = 8.0 Hz, 2H), 2.66 (s, 3H); 13C NMR (125 MHz, DMSO-ds) &
162.1, 140.1, 134.7, 127.5, 126.1, 125.9, 116.4, 51.1, 26.9, 19.9; HRMS (ESI) m/z:
calculated for CioHisN2 (M+H)™: 161.1073, found: 161.1072.
cyclopropyl(indolin-1-yl)methanimine (1v)

N

N
O/\) '"H NMR (500 MHz, DMSO-ds) 8 9.34 (s, 1H), 7.73 (d, J = 8.2 Hz, 1H),
7.41(dd,J=74,1.4 Hz, 1H), 7.30 (td, J=7.8, 1.4 Hz, 1H), 7.22 (t,J=7.4 Hz, 1H), 4.17
(t,J=8.0 Hz, 2H), 3.23 (t,J=7.9 Hz, 2H), 2.34 — 2.23 (m, 1H), 1.43 — 1.34 (m, 2H), 1.30
— 1.23 (m, 2H); 3C NMR (125 MHz, DMSO-ds) 5 164.9, 140.1, 135.0, 127.4, 126.0,
125.9, 116.7, 52.4, 27.1, 13.9, 8.9; HRMS (ESI) m/z: calculated for Ci2H;sN, (M+H)":
187.123, found: 187.1227.
VI. Characterization Data for Products
methyl 6-o0xo0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]indole-7-carbox
ylate (3aa)

Following by general procedure for the synthesis of 3aa. White
solid, 120.5 mg, yield: 94% (purified by silica gel chromatography using PE/EA 5:1-1:1).
"H NMR (500 MHz, Chloroform-d) § 7.66 (dt, J= 6.7, 1.6 Hz, 2H), 7.52 — 7.42 (m, 3H),
7.32 —7.26 (m, 2H), 7.20 — 7.13 (m, 1H), 5.04 (s, 1H), 4.34 (q, J = 10.0 Hz, 1H), 4.00 —
3.90 (m, 1H), 3.59 (s, 3H), 3.30 — 3.20 (m, 1H), 3.15 —3.06 (m, 1H); 1*C NMR (125 MHz,
Chloroform-d) & 167.7, 163.1, 153.5, 139.9, 136.3, 134.5, 130.7, 128.7, 128.4, 128.2,
127.5, 124.8, 118.8, 63.0, 55.0, 52.7, 28.1; HRMS (ESI) m/z: calculated for C19H7N203
(M+H)": 321.1234, found: 321.1232.
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methyl 10-fluoro-6-oxo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]indole-
7-carboxylate (3ba)

Following by general procedure for the synthesis of 3aa. White
solid, 109.6 mg, yield: 81% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'TH NMR (600 MHz, Chloroform-d) 3 7.68 —7.61 (m, 2H), 7.53 — 7.43 (m, 3H), 7.14 (dd,
J=28.7,4.9 Hz, 1H), 7.01 (t,J=8.3 Hz, 1H), 5.01 (s, 1H), 4.38 (q, /= 10.2 Hz, 1H), 3.99
(ddd, J=10.8, 9.2, 3.3 Hz, 1H), 3.60 (s, 3H), 3.25 — 3.14 (m, 2H); '3C NMR (150 MHz,
Chloroform-d) 6 167.2, 162.6, 158.2 (d,J=247.7 Hz), 152.9, 141.7 (d, J= 8.7 Hz), 135.5,
130.5, 130.0 (d, J = 8.2 Hz), 128.3, 127.7, 119.7 (d, J = 22.7 Hz), 114.2 (d, J = 21.3 Hz),
114.1(d,J=3.2 Hz), 61.8,54.8,52.4,24.1; HRMS (ESI) m/z: calculated for CioHi6FN203
(M+H)": 339.1139, found: 339.1142.

methyl 10-chloro-6-oxo0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]indole-7
-carboxylate (3ca)

Following by general procedure for the synthesis of 3aa. White
solid, 110.7 mg, yield: 78% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, Chloroform-d) & 7.70 — 7.64 (m, 2H), 7.55 — 7.46 (m, 3H), 7.30 —
7.28 (m, 1H), 7.14 (d, J = 8.3 Hz, 1H), 5.03 (s, 1H), 4.44 — 4.36 (m, 1H), 4.00 (ddd, J =
11.0, 9.5, 3.3 Hz, 1H), 3.63 (s, 3H), 3.29 — 3.15 (m, 2H); ®C NMR (125 MHz,
Chloroform-d) 6 167.4, 162.8, 153.4, 141.1, 135.9, 132.7, 130.9, 130.8, 129.9, 128.7,
128.2,127.2,116.9, 62.5, 54.5, 52.8, 27.6; HRMS (ESI) m/z: calculated for C19H16CIN20O3
(M+H)": 355.0844, found: 355.0853.

methyl 10-bromo-6-oxo0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-ki]indole-7
-carboxylate (3da)
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Br Following by general procedure for the synthesis of 3aa. White
solid, 121.4 mg, yield: 76% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'H NMR (600 MHz, Chloroform-d) § 7.68 — 7.61 (m, 2H), 7.53 — 7.49 (m, 1H), 7.49 —
7.44 (m, 2H), 7.42 (d, J= 8.3 Hz, 1H), 7.05 (d, J = 8.3 Hz, 1H), 5.00 (s, 1H), 4.41 — 4.32
(m, 1H), 3.97 (ddd, /=11.0, 9.7, 3.0 Hz, 1H), 3.60 (s, 3H), 3.24 - 3.17 (m, 1H), 3.12 (ddd,
J=16.6,9.9, 3.0 Hz, 1H); '3C NMR (150 MHz, Chloroform-d) 5 166.9, 162.2, 153.1,
140.4,135.4,134.6, 130.5,129.7, 128.3,127.7, 119.0, 116.9, 62.1, 53.8, 52.4,29.2; HRMS
(ESI) m/z: calculated for C19H16BrN>O3 (M+H)": 399.0339, found: 399.0351.
methyl 9-methoxy-6-ox0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-
7-carboxylate (3ea)

Following by general procedure for the synthesis of 3aa. White
solid, 67.3 mg, yield: 48% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (600 MHz, DMSO-ds) 8 7.58 — 7.49 (m, 5H), 7.06 — 6.99 (m, 1H), 6.94 (d, J=
2.6 Hz, 1H), 5.06 (s, 1H), 4.31 (q,J=9.7 Hz, 1H), 3.96 — 3.89 (m, 1H), 3.79 (s, 3H), 3.52
(s, 3H), 3.27 — 3.18 (m, 1H), 3.07 (ddd, J = 16.3, 9.5, 2.5 Hz, 1H); 3C NMR (150 MHz,
DMSO-ds) 6 167.1, 161.7, 159.1, 151.7, 137.1, 136.1, 132.9, 130.5, 128.5, 128.0, 119.5,
111.7, 111.6, 62.1, 55.7, 55.1, 52.4, 28.0; HRMS (ESI) m/z: calculated for C20H19N204
(M+H)": 351.1339, found: 351.1336.

methyl 9-methyl-6-o0xo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-7-
carboxylate (3fa)
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Following by general procedure for the synthesis of 3aa. White
solid, 104.3 mg, yield: 78% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'H NMR (500 MHz, Chloroform-d) 5 7.66 (dt, J= 6.6, 1.5 Hz, 2H), 7.51 — 7.42 (m, 3H),
7.11 (s, 1H), 6.97 (s, 1H), 4.99 (s, 1H), 4.33 (q, /= 10.0 Hz, 1H), 3.95 (ddd, /= 10.8, 9.5,
2.5 Hz, 1H), 3.59 (s, 3H), 3.26 — 3.15 (m, 1H), 3.05 (ddd, J = 16.1, 9.5, 2.5 Hz, 1H), 2.37
(s, 3H); 13C NMR (125 MHz, Chloroform-d) 5 167.8, 163.2, 153.2, 137.9, 137.6, 136.3,
134.6, 130.7, 128.6, 128.6, 128.2, 125.7, 118.5, 62.9, 55.1, 52.7, 28.1, 21.1; HRMS (ESI)
m/z: calculated for C20H19N203 (M+H)": 335.139, found: 335.1384.

methyl 9-nitro-6-oxo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]indole-7-
carboxylate (3ga)

Following by general procedure for the synthesis of 3aa. Light
yellow solid, 106.7 mg, yield: 73% (purified by silica gel chromatography using PE/EA
5:1-1:1). 'H NMR (500 MHz, Chloroform-d) § 8.17 — 8.07 (m, 2H), 7.67 — 7.62 (m, 2H),
7.56 —7.51 (m, 1H), 7.50 — 7.46 (m, 2H), 5.10 (s, 1H), 4.44 (q, J = 10.2 Hz, 1H), 4.08 —
3.97 (m, 1H), 3.62 (s, 3H), 3.34 (dt, /J=16.4, 9.9 Hz, 1H), 3.23 (ddd, /= 16.5, 9.9, 3.2 Hz,
1H); 3C NMR (125 MHz, Chloroform-d) 5 167.0, 162.3, 153.5, 145.8, 145.4, 136.1,
135.3, 131.3, 128.9, 128.2, 125.4, 120.1, 118.1, 62.7, 55.5, 53.1, 27.6; HRMS (ESI) m/z:
calculated for C19H6sN30s (M+H)": 366.1084, found: 366.1075.

methyl 9-fluoro-6-oxo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-7-
carboxylate (3ha)

Following by general procedure for the synthesis of 3aa. White
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solid, 123.2 mg, yield: 91% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'H NMR (600 MHz, DMSO-ds) 5 7.59 — 7.50 (m, 5H), 7.37 — 7.26 (m, 2H), 5.14 (s, 1H),
4.35(q,J=9.9 Hz, 1H), 3.96 (td, /= 10.1, 2.7 Hz, 1H), 3.53 (s, 3H), 3.30 — 3.23 (m, 1H),
3.12 (ddd, J = 16.6, 9.5, 2.7 Hz, 1H); 13C NMR (150 MHz, DMSO-ds) 5 166.8, 161.5,
161.0 (d, J = 243.3 Hz), 152.3, 138.1 (d, J = 9.7 Hz), 136.0, 135.9, 130.7, 128.6, 128.0,
119.7 (d,J=9.6 Hz), 113.8 (d, J=24.4 Hz), 112.6 (d, /= 24.7 Hz), 61.6, 55.3, 52.6, 27.9;
HRMS (ESI) m/z: calculated for Ci9H6FN2O3 (M+H)": 339.1139, found: 339.114.
methyl 9-chloro-6-oxo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-7-
carboxylate (3ia)

Following by general procedure for the synthesis of 3aa. White
solid,113.5 mg, yield: 80% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'TH NMR (600 MHz, Chloroform-d) 4 7.67 — 7.59 (m, 2H), 7.52 — 7.42 (m, 3H), 7.26 (d,
J=2.1Hz, 1H), 7.19 — 7.14 (m, 1H), 4.96 (s, 1H), 4.35 (q, J = 10.2 Hz, 1H), 4.01 —3.92
(m, 1H), 3.59 (s, 3H), 3.23 (dt, J=16.2,9.9 Hz, 1H), 3.09 (ddd, /= 16.3, 9.6, 2.6 Hz, 1H);
13C NMR (150 MHz, Chloroform-d) § 166.7, 162.1, 152.9, 138.2, 136.0, 135.4, 132.1,
130.5, 128.3, 127.7, 127.6, 124.7, 119.1, 62.1, 54.7, 52.4, 27.6; HRMS (ESI) m/z:
calculated for C19H16CIN2O3 (M+H)": 355.0844, found: 355.0848.

methyl 9-bromo-6-oxo0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino|6,7,1-hi]indole-7-
carboxylate (3ja)

Following by general procedure for the synthesis of 3aa. White
solid, 140.5 mg, yield: 88% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (600 MHz, Chloroform-d) § 7.64 (d, J= 7.0 Hz, 2H), 7.52 — 7.40 (m, 4H), 7.32
(s, 1H), 4.96 (s, 1H), 4.36 (q, J = 10.2 Hz, 1H), 3.96 (td, J = 11.3, 10.6, 2.6 Hz, 1H), 3.60
(s, 3H), 3.25 (dt, J= 16.3, 9.9 Hz, 1H), 3.10 (ddd, J = 16.2, 9.6, 2.6 Hz, 1H); 13C NMR
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(150 MHz, Chloroform-d) 6 166.8, 162.1, 152.9, 138.7, 136.2, 135.4, 130.5, 130.5, 128.3,
127.7, 127.5, 119.6, 119.5, 62.0, 54.7, 52.4, 27.6; HRMS (ESI) m/z: calculated for
C19H16BrN>O3 (M+H)": 399.0339, found: 399.0339.

methyl 8-chloro-6-oxo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]indole-7-
carboxylate (3ka)

Following by general procedure for the synthesis of 3aa. White
solid, 78.1 mg, yield: 55% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'TH NMR (500 MHz, DMSO-ds) & 7.61 — 7.49 (m, 6H), 7.42 (d, J= 8.0 Hz, 1H), 5.50 (s,
1H),4.36 (q,J=10.1 Hz, 1H), 3.95 (td, J=10.1, 2.3 Hz, 1H), 3.55 (s, 3H), 3.28 — 3.16 (m,
1H), 3.13 — 3.03 (m, 1H); '*C NMR (125 MHz, DMSO-ds) 5 166.8, 161.9, 153.4, 141.6,
136.2,135.5,131.3,131.0,129.1, 128.4, 127.6, 126.3, 116.5, 59.5, 56.2, 53.3,27.7; HRMS
(ESI) m/z: calculated for C19H;6CIN2O3 (M+H)": 355.0844, found: 355.0845.

methyl 8-bromo-6-oxo0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino|[6,7,1-hi]indole-7-
carboxylate (31a)

Following by general procedure for the synthesis of 3aa. White
solid, 47.9 mg, yield: 30% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, Chloroform-d) 5 7.67 — 7.59 (m, 2H), 7.56 (d, J= 7.9 Hz, 1H), 7.52
—7.43 (m, 3H), 7.13 (d,J=7.9 Hz, 1H), 5.79 (s, 1H), 4.32 (q, /= 10.4 Hz, 1H), 3.95 (ddd,
J=11.1,9.7, 2.3 Hz, 1H), 3.61 (s, 3H), 3.24 — 3.14 (m, 1H), 3.02 (ddd, /= 16.1, 9.5, 2.3
Hz, 1H); '3C NMR (125 MHz, Chloroform-d) § 167.2, 162.9, 153.7, 141.5, 136.2, 134.3,
131.1, 131.0, 128.8, 128.2, 125.7, 123.0, 118.9, 62.2, 55.7, 53.0, 27.9; HRMS (ESI) m/z:
calculated for C19H1sBrN2O3 (M+H)": 399.0339, found: 399.0345.

methyl 8,9-dimethoxy-6-ox0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]

indole-7-carboxylate (3ma)
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Following by general procedure (last for 12 h) for the synthesis of
3aa. White solid, 41.1 mg, yield: 27% (purified by silica gel chromatography using PE/EA
5:1-1:1). "TH NMR (500 MHz, Chloroform-d) 5 7.66 —7.59 (m, 2H), 7.49 — 7.40 (m, 3H),
6.91 (s, 1H), 5.56 (s, 1H), 4.39 — 4.25 (m, 1H), 3.95 — 3.90 (m, 1H), 3.88 (s, 3H), 3.85 (s,
3H), 3.58 (s, 3H), 3.27 — 3.14 (m, 1H), 3.01 (ddd, J = 15.7, 9.4, 2.1 Hz, 1H); *C NMR
(125 MHz, Chloroform-d) 6 167.2, 163.1, 152.3, 151.7, 144.9, 135.8, 133.3, 130.1, 129.0,
128.1,127.7, 114.1, 109.2, 61.5, 56.0, 55.2, 55.0, 52.2, 28.0; HRMS (ESI) m/z: calculated
for C21H21N>Os (M+H)": 381.1445, found: 381.1437.

methyl 8,9-difluoro-6-oxo-4-phenyl-1,2,6,7-tetrahydro-|[1,3]diazepino[6,7,1-Ahi] indole
-7-carboxylate (3na)

Following by general procedure for the synthesis of 3aa. White
solid, 125.4 mg, yield: 88% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, DMSO-ds) & 7.62 —7.55 (m, 4H), 7.55 — 7.50 (m, 2H), 5.25 (s, 1H),
4.40 (q,J=10.0 Hz, 1H), 3.96 (td, J=10.1, 2.5 Hz, 1H), 3.56 (s, 3H), 3.30 — 3.21 (m, 1H),
3.13-3.05 (m, 1H); '3C NMR (125 MHz, DMSO-ds) 5 166.4, 161.4, 152.8, 148.4 (dd, J
=245.1,13.8 Hz), 145.9 (dd, J=243.7, 14.7 Hz), 136.8, 136.0, 132.1 (dd, J= 7.6, 3.8 Hz),
131.3,129.1, 128.5, 114.5 (d, J = 20.0 Hz), 108.7 (d, J = 17.6 Hz), 56.1, 55.1, 53.4, 28.0;
HRMS (ESI) m/z: calculated for Ci9HsF2N>O3 (M+H)": 357.1045, found: 357.1046.
methyl 9-bromo-10-fluoro-6-oxo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-
hi] indole-7-carboxylate (30a)

S19



Following by general procedure for the synthesis of 3aa. White
solid, 103.5 mg, yield: 62% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'H NMR (500 MHz, Chloroform-d) § 7.68 — 7.61 (m, 2H), 7.53 — 7.49 (m, 1H), 7.49 —
7.44 (m, 2H), 7.38 (d, /= 6.2 Hz, 1H), 4.95 (s, 1H), 4.41 (q, J = 10.2 Hz, 1H), 4.00 (ddd,
J =11.0, 9.1, 3.6 Hz, 1H), 3.61 (s, 3H), 3.31 — 3.15 (m, 2H); '*C NMR (125 MHz,
Chloroform-d) 6 167.2,162.7, 154.9 (d,J=248.1 Hz), 153.2, 141.5 (d,J= 7.8 Hz), 135.7,
133.3,131.1, 128.8, 128.2, 121.6 (d, J = 23.6 Hz), 115.4 (d, /= 3.8 Hz), 107.0 (d, /=21.2
Hz), 61.9, 55.4, 52.9, 24.9; HRMS (ESI) m/z: calculated for C19H;sBrFN>Os (M+H)":
417.0245, found: 417.0241.

methyl 6'-0x0-4'-phenyl-6',7'-dihydro-2'H-spiro[cyclopentane-1,1'-[1,3]diazepino
[6,7,1-hi]indole] -7'-carboxylate (3pa)

Following by general procedure for the synthesis of 3aa. White
solid, 112.3 mg, yield: 75% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'H NMR (500 MHz, Chloroform-d)  7.70 — 7.62 (m, 2H), 7.52 — 7.43 (m, 3H), 7.32 (t,
J=17.6 Hz, 1H), 7.24 (d, J= 7.5 Hz, 1H), 7.16 (d, J= 7.6 Hz, 1H), 5.05 (s, 1H), 4.13 (d, J
=10.7 Hz, 1H), 3.69 (d, J=10.7 Hz, 1H), 3.59 (s, 3H), 2.23 — 2.15 (m, 1H), 1.90 — 1.74
(m, 4H), 1.73 — 1.66 (m, 1H), 1.62 — 1.52 (m, 2H); 3C NMR (125 MHz, Chloroform-d)
0167.7,163.1, 153.3, 143.0, 139.0, 136.2, 130.7, 128.7, 128.4, 128.2, 127.9, 122.2, 118.8,
68.8,63.0,52.7,51.6,41.7,38.3,25.3,25.0; HRMS (ESI) m/z: calculated for C23H23N203
(M+H)": 375.1703, found: 375.1705.

methyl 4-(4-methoxyphenyl)-6-0xo0-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole
-7-carboxylate (3qa)
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Following by general procedure for the synthesis of 3aa.
White solid, 134.5 mg, yield: 96% (purified by silica gel chromatography using PE/EA
5:1-1:1). 'TH NMR (500 MHz, Chloroform-d) § 7.71 — 7.59 (m, 2H), 7.33 — 7.23 (m, 2H),
7.19-7.11 (m, 1H), 7.01 — 6.90 (m, 2H), 5.02 (s, 1H), 4.39 (q,J=10.1 Hz, 1H), 4.02 (ddd,
J=10.9,9.6, 2.6 Hz, 1H), 3.85 (s, 3H), 3.58 (s, 3H), 3.24 (dt, J=15.7, 9.8 Hz, 1H), 3.10
(ddd, J = 16.0, 9.6, 2.6 Hz, 1H); 13C NMR (125 MHz, Chloroform-d) & 167.7, 162.8,
161.7,153.3, 140.0, 134.4,130.2, 128.5, 128.4, 127.3,124.7, 118.8, 113.9, 63.0, 55.5, 55.1,
52.6, 28.2; HRMS (ESI) m/z: calculated for C20Hi19N2O4 (M+H)": 351.1339, found:
351.1346.

methyl 4-(4-fluorophenyl)-6-0xo0-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]indole-7-

carboxylate (3ra)

Following by general procedure for the synthesis of 3aa. White
solid, 115.0 mg, yield: 85% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, Chloroform-d) § 7.72 — 7.64 (m, 2H), 7.33 — 7.27 (m, 2H), 7.20 —
7.11 (m, 3H), 5.03 (s, 1H), 4.34 (q, /= 10.1 Hz, 1H), 3.97 (ddd, /= 10.8, 9.6, 2.5 Hz, 1H),
3.59 (s, 3H), 3.27 (dt, J = 15.7, 9.8 Hz, 1H), 3.12 (ddd, J = 15.9, 9.6, 2.5 Hz, 1H); 13C
NMR (125 MHz, Chloroform-d) 6 167.7, 164.1 (d, J = 251.5 Hz), 162.9, 152.5, 139.8,
134.4,132.4 (d, J= 3.3 Hz), 130.5 (d, /= 8.7 Hz), 128.5, 127.6, 124.9, 118.8, 115.8 (d, J
=21.9 Hz), 62.9, 55.0, 52.7, 28.2; HRMS (ESI) m/z: calculated for Ci9HcFN20O3 (M+H)":
339.1139, found: 339.1138.

methyl 4-(3,5-dimethylphenyl)-6-0xo0-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]
indole-7-carboxylate (3sa)
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Following by general procedure for the synthesis of 3aa. White
solid, 111.5 mg, yield: 80% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'TH NMR (500 MHz, Chloroform-d) 5 7.32 — 7.28 (m, 4H), 7.20 — 7.16 (m, 1H), 7.14 (s,
1H), 5.06 (s, 1H), 4.37 (q, J = 10.2 Hz, 1H), 4.00 (ddd, /= 11.0, 9.6, 2.6 Hz, 1H), 3.63 (s,
3H), 3.26 (dt,J=15.7,9.8 Hz, 1H), 3.12 (ddd, J = 16.0, 9.6, 2.6 Hz, 1H), 2.38 (s, 6H); 13C
NMR (125 MHz, Chloroform-d) 6 167.7, 163.1, 153.9, 139.9, 138.4, 136.2, 134.4, 132.4,
128.4, 127.4, 1259, 124.8, 118.8, 63.0, 55.0, 52.7, 28.1, 21.2; HRMS (ESI) m/z:
calculated for C21H21N203 (M+H)": 349.1547, found: 349.1553.

methyl 6-0xo0-4-(thiophen-2-yl)-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-7-
carboxylate (3ta)

Following by general procedure for the synthesis of 3aa. White
solid, 104.4 mg, yield: 80% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, Chloroform-d) & 7.52 (ddd, /= 14.8, 4.4, 1.1 Hz, 2H), 7.30 — 7.24
(m, 2H), 7.14 (dd, /= 6.9, 2.0 Hz, 1H), 7.09 (dd, J= 5.1, 3.7 Hz, 1H), 4.97 (s, 1H), 4.63 —
4.55 (m, 1H), 4.44 (ddd, J=10.6, 9.5, 2.5 Hz, 1H), 3.55 (s, 3H), 3.29 (dt, J=15.8, 9.8 Hz,
1H), 3.15 (ddd, J = 16.0, 9.5, 2.4 Hz, 1H); 3C NMR (125 MHz, Chloroform-d) 5 167.5,
162.6, 147.2, 139.8, 138.5, 134.3, 130.7, 130.3, 128.4, 127.6, 127.6, 124.8, 119.0, 62.9,
55.4,52.6,28.4; HRMS (ESI) m/z: calculated for C17H;sN203S (M+H)": 327.0798, found:
327.0802.

ethyl 6-oxo0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-7-carboxylate
(3ab)
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Following by general procedure for the synthesis of 3aa. White
solid, 121.7 mg, yield: 91% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'TH NMR (500 MHz, Chloroform-d) & 7.66 (dt, J= 6.8, 1.6 Hz, 2H), 7.50 — 7.42 (m, 3H),
7.31 = 7.27 (m, 2H), 7.19 — 7.14 (m, 1H), 5.02 (s, 1H), 4.33 (q, J = 10.2 Hz, 1H), 4.07 —
4.00 (m, 2H), 3.95 (ddd, J = 10.9, 9.6, 2.5 Hz, 1H), 3.24 (dt, J = 15.8, 9.8 Hz, 1H), 3.09
(ddd, J = 15.9, 9.6, 2.5 Hz, 1H), 1.11 (t, J = 7.1 Hz, 3H); ®C NMR (125 MHz,
Chloroform-d) & 167.1, 163.2, 153.4, 139.9, 136.3, 134.4, 130.7, 128.6, 128.4, 128.2,
127.5, 124.8, 118.9, 63.2, 61.7, 55.0, 28.2, 13.9; HRMS (ESI) m/z: calculated for
C20H19N203 (M+H)": 335.139, found: 335.1395.

isopropyl 6-oxo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ai]indole-7-
carboxylate(3ac)

o
o N
o N

Following by general procedure for the synthesis of 3aa. White
solid, 103.1 mg, yield: 74% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'TH NMR (500 MHz, Chloroform-d) § 7.70 — 7.63 (m, 2H), 7.50 — 7.41 (m, 3H), 7.29 (d,
J=4.7Hz, 2H), 7.20 — 7.13 (m, 1H), 5.00 (s, 1H), 4.90 — 4.77 (m, 1H), 4.34 (q, J = 10.2
Hz, 1H), 4.03 — 3.89 (m, 1H), 3.25 (dt, /= 15.7,9.9 Hz, 1H), 3.10 (ddd, /= 15.8, 9.5, 2.5
Hz, 1H), 1.19 (d, J = 6.3 Hz, 3H), 0.97 (d, J = 6.2 Hz, 3H); 3C NMR (125 MHz,
Chloroform-d) 6 166.6, 163.4, 153.2, 139.9, 136.2, 134.3, 130.7, 128.5, 128.5, 128.3,
127.4, 124.7, 119.0, 69.4, 63.5, 55.0, 28.2, 21.6, 21.1; HRMS (ESI) m/z: calculated for
C21H21N203 (M+H)": 349.1547, found: 349.1551.

tert-butyl 6-0xo-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-7-carbox
ylate (3ad)
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Following by general procedure for the synthesis of 3aa. White
solid, 53.6 mg, yield: 37% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'TH NMR (500 MHz, Chloroform-d) § 7.71 — 7.63 (m, 2H), 7.49 — 7.41 (m, 3H), 7.30 —
7.27 (m, 2H), 7.18 = 7.13 (m, 1H), 4.97 (s, 1H), 4.36 (q, /= 10.2 Hz, 1H), 4.03 — 3.89 (m,
1H), 3.24 (dt, J=15.8, 9.8 Hz, 1H), 3.09 (ddd, J=15.9, 9.5, 2.3 Hz, 1H), 1.28 (s, 9H); 13C
NMR (125 MHz, Chloroform-d) 6 166.0, 163.8, 153.1, 140.0, 136.2, 134.2, 130.6, 128.6,
128.4, 128.4, 127.4, 124.6, 119.1, 82.1, 64.3, 54.9, 28.2, 27.7; HRMS (ESI) m/z:
calculated for C22H23N203 (M+H)™: 363.1703, found: 363.1715.

butyl 6-0x0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-Ahi]indole-7-carboxylate
(3ae)

Following by general procedure for the synthesis of 3aa.
White solid, 101.5 mg, yield: 70% (purified by silica gel chromatography using PE/EA
5:1-1:1). 'TH NMR (600 MHz, Chloroform-d) 5 7.71 — 7.62 (m, 2H), 7.52 — 7.40 (m, 3H),
7.35-7.26 (m, 2H), 7.16 (t, J=4.5 Hz, 1H), 5.03 (s, 1H), 4.35 (q, /= 10.2 Hz, 1H), 4.03
(dt, J=10.6, 6.5 Hz, 1H), 3.99 — 3.90 (m, 2H), 3.25 (dt, /= 15.8, 9.9 Hz, 1H), 3.10 (ddd,
J=15.9,9.6,2.4 Hz, 1H), 1.48 — 1.39 (m, 2H), 1.23 — 1.15 (m, 2H), 0.70 (t, /= 7.4 Hz,
3H); 3C NMR (150 MHz, Chloroform-d) & 167.2, 163.2, 153.4, 139.9, 136.2, 134.4,
130.7, 128.6, 128.4, 128.3, 127.5, 124.7, 118.9, 65.5, 63.2, 55.0, 30.4, 28.2, 18.8, 13.5;
HRMS (ESI) m/z: calculated for C2oH23N203 (M+H)": 363.1703, found: 363.1698.
benzyl 6-0x0-4-phenyl-1,2,6,7-tetrahydro-[1,3]diazepino[6,7,1-hi]indole-7-carboxyla
te (3af)
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Following by general procedure for the synthesis of 3aa.
White solid, 145.9 mg, yield: 92% (purified by silica gel chromatography using PE/EA
5:1-1:1). "TH NMR (600 MHz, Chloroform-d) & 7.57 (d, J = 7.5 Hz, 2H), 7.48 (t, J= 7.4
Hz, 1H), 7.41 (t, J = 7.5 Hz, 2H), 7.30 (d, J = 4.7 Hz, 2H), 7.25 — 7.05 (m, 6H), 5.10 (s,
1H), 5.03 (s, 2H), 4.30 (q, J = 10.2 Hz, 1H), 3.94 (td, J=10.2, 2.4 Hz, 1H), 3.24 (dt, J =
15.9,9.8 Hz, 1H), 3.09 (ddd, J=15.9, 9.6, 2.4 Hz, 1H); '3*C NMR (150 MHz, Chloroform-
d) § 166.9, 162.9, 153.4, 139.9, 136.1, 135.2, 134.4, 130.6, 128.6, 128.5, 128.3, 128.3,
128.2,127.9,127.5,124.8, 118.8, 67.2, 63.2, 55.0, 28.2; HRMS (ESI) m/z: calculated for
C2sH21N203 (M+H)™: 397.1547, found: 397.1545.

ethyl 2-(1-((acetylimino)(phenyl)methyl)indolin-7-yl)acetate (Saa)

o
o Y
P o N >\/@
N
Following by general procedure for the synthesis of 5aa. White

solid, 89.7 mg, yield: 64% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (600 MHz, Chloroform-d)  7.49 — 7.41 (m, 5H), 7.18 — 7.14 (m, 1H), 7.12 —
7.08 (m, 2H), 4.14 (q, J = 7.1 Hz, 2H), 3.79 (t, J = 7.5 Hz, 2H), 3.74 (s, 2H), 2.99 (t, J =
7.5 Hz, 2H), 1.99 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H); 13C NMR (150 MHz, Chloroform-d)
0 183.8,171.3,158.5, 142.0, 135.5, 135.0, 130.9, 129.8, 129.0, 128.2, 125.8, 125.4, 123.7,
60.8, 54.5,39.7,29.9, 27.0, 14.2; HRMS (ESI) m/z: calculated for C2;H23N203 (M+H)":
351.1703, found: 351.1696.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-4-fluoroindolin-7-yl)acetate (Sba)

F Following by general procedure for the synthesis of Saa. Yellow
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solid, 88.4 mg, yield: 60% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'H NMR (600 MHz, Chloroform-d) § 7.52 — 7.41 (m, 5H), 7.08 (dd, J = 8.6, 5.4 Hz, 1H),
6.82 (t, J= 8.3 Hz, 1H), 4.13 (q, J = 7.1 Hz, 2H), 3.81 (t, J = 7.6 Hz, 2H), 3.70 (s, 2H),
3.00 (t, J = 7.6 Hz, 2H), 1.98 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H); 3C NMR (150 MHz,
Chloroform-d) 6 183.2, 170.7, 157.6, 157.6 (d, J=245.4 Hz), 143.8 (d, /= 7.5 Hz), 134.2,
131.0 (d, J= 7.8 Hz), 130.6, 128.6, 127.7, 121.0 (d, J = 21.5 Hz), 120.7 (d, J = 3.5 Hz),
112.1 (d, J=20.5 Hz), 60.4, 54.2, 38.7, 26.4, 25.5, 13.7; HRMS (ESI) m/z: calculated for
C21H22FN2O3 (M+H)™: 369.1609, found: 369.1604.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-4-chloroindolin-7-yl)acetate (S5ca)

Cl Following by general procedure for the synthesis of Saa.
Yellow solid, 98.5 mg, yield: 64% (purified by silica gel chromatography using PE/EA 5:1-
1:1). 'HNMR (600 MHz, Chloroform-d) § 7.54 — 7.39 (m, 5H), 7.15 - 7.02 (m, 2H), 4.13
(q,/=7.1 Hz, 2H), 3.81 (t, J= 7.6 Hz, 2H), 3.70 (s, 2H), 3.02 (t, J = 7.6 Hz, 2H), 1.99 (s,
3H), 1.23 (t, J= 7.2 Hz, 3H); 3C NMR (150 MHz, Chloroform-d) 3 183.2, 170.5, 157.7,
142.8,134.1, 133.4, 130.8, 130.7, 128.8, 128.6, 127.7, 125.1, 123.3, 60.4, 53.5, 38.8, 28.7,
26.4, 13.7; HRMS (ESI) m/z: calculated for C2;H22CIN>O3; (M+H)*: 385.1313, found:
385.1305.
ethyl 2-(1-((acetylimino)(phenyl)methyl)-4-bromoindolin-7-yl)acetate (5da)

Br Following by general procedure for the synthesis of Saa. White
solid, 125.4 mg, yield: 73% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, Chloroform-d) & 7.52 — 7.43 (m, 5H), 7.24 (s, 1H), 7.01 (d, J = 8.3
Hz, 1H), 4.14 (q, /= 7.2 Hz, 2H), 3.81 (t,J = 7.5 Hz, 2H), 3.68 (s, 2H), 3.01 (t, /= 7.6 Hz,
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2H), 2.00 (s, 3H), 1.23 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz, Chloroform-d) 5 183.6,
170.8, 158.3, 143.1, 136.0, 134.5, 131.5, 131.2, 129.1, 128.5, 128.2, 124.4, 118.1, 60.9,
53.7, 39.3, 31.3, 26.9, 14.2; HRMS (ESI) m/z: calculated for C>1H2»BrN,O3 (M+H)":
429.0808, found: 429.0804.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-5-methylindolin-7-yl)acetate (5fa)

o o>/

Yellow oil, 83.1 mg, yield: 57% (purified by silica gel chromatography using PE/EA 5:1-
1:1). '"H NMR (600 MHz, Chloroform-d) 5 7.44 (dt, J= 14.2, 7.4 Hz, 5H), 6.98 (s, 1H),
6.92 (s, 1H), 4.14 (q,J=7.1 Hz, 2H), 3.77 (t,J=7.5 Hz, 2H), 3.70 (s, 2H), 2.94 (t, /= 7.5
Hz, 2H), 2.31 (s, 3H), 1.99 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H); *C NMR (150 MHz,
Chloroform-d) & 183.8, 171.4, 158.7, 139.7, 135.7, 135.6, 135.1, 130.9, 130.4, 129.0,
128.2, 125.0, 124.5, 60.8, 54.7, 39.6, 29.9, 27.0, 21.1, 14.2; HRMS (ESI) m/z: calculated
for C22HasN>03 (M+H)™: 365.186, found: 365.1866.

Following by general procedure for the synthesis of Saa.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-5-nitroindolin-7-yl)acetate (5ga)

(0]
o N—
oy YO
N
O,N

Yellow solid, 98.1mg, yield: 62% (purified by silica gel chromatography using PE/EA 5:1-
1:1). 'TH NMR (500 MHz, Chloroform-d)  8.06 (d, J=2.3 Hz, 1H), 8.03 — 7.99 (m, 1H),
7.53 —7.49 (m, 1H), 7.46 (d, J = 4.0 Hz, 4H), 4.15 (q, /= 7.1 Hz, 2H), 3.87 (t, /= 7.8 Hz,
2H), 3.82 (s, 2H), 3.10 (t, J = 7.8 Hz, 2H), 2.00 (s, 3H), 1.22 (t, J= 7.1 Hz, 3H); 3C NMR
(125 MHz, Chloroform-d) 6 183.4,170.1, 157.2, 148.0, 145.0, 137.0, 133.9, 131.5, 129.3,
128.1,126.6, 125.4,119.1, 61.2, 54.7,39.8, 29.3, 26.8, 14.1; HRMS (ESI) m/z: calculated
for C21H22N30s (M+H)": 396.1554, found: 396.155.

Following by general procedure for the synthesis of Saa.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-5-chloroindolin-7-yl)acetate (5ia)
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Yellow solid, 120.1 mg, yield: 78% (purified by silica gel chromatography using PE/EA
5:1-1:1). '"H NMR (600 MHz, Chloroform-d) 6 7.49 — 7.40 (m, 5H), 7.11 (dd, J = 13.2,
2.3 Hz, 2H), 4.13 (q,J = 7.2 Hz, 2H), 3.77 (t, /= 7.5 Hz, 2H), 3.69 (s, 2H), 2.95 (t, /= 7.5
Hz, 2H), 1.96 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H); *C NMR (150 MHz, Chloroform-d) §
183.7, 170.7, 158.3, 140.9, 137.4, 134.6, 131.1, 130.7, 129.7, 129.1, 128.1, 126.6, 123.8,
61.0,54.6,39.4,29.8,27.0, 14.2; HRMS (ESI) m/z: calculated for C21H2CIN2O3 (M+H)":
385.1313, found: 385.1314.

Following by general procedure for the synthesis of Saa.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-5-bromoindolin-7-yl)acetate (5ja)

o)
o) y\/
oy N0
N
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solid, 116.8 mg, yield: 68% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, Chloroform-d) § 7.53 — 7.44 (m, 5H), 7.31 (d, J= 1.9 Hz, 1H), 7.29
(s, 1H),4.17 (q, J=7.1 Hz, 2H), 3.81 (t, J= 7.6 Hz, 2H), 3.72 (s, 2H), 3.00 (t, /= 7.5 Hz,
2H), 2.01 (s, 3H), 1.26 (t, J = 7.2 Hz, 3H); 3C NMR (125 MHz, Chloroform-d) & 183.7,
170.6, 158.2, 141.5, 137.7, 134.6, 132.6, 131.1, 129.1, 128.2, 127.1, 126.8, 118.4, 61.0,
54.5, 39.4, 29.7, 26.9, 14.2; HRMS (ESI) m/z: calculated for C2H2:BrN>O; (M+H)":
429.0808, found: 429.0796.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-6-chloroindolin-7-yl)acetate (5ka)

o
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Cl N
Following by general procedure for the synthesis of 5aa.

Yellow solid, 55.4 mg, yield: 36% (purified by silica gel chromatography using PE/EA 5:1-

Following by general procedure for the synthesis of Saa. White
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1:1). 'TH NMR (500 MHz, Chloroform-d) 5 7.51 — 7.42 (m, 5H), 7.20 (d, J = 8.0 Hz, 1H),
7.10 (d, J = 8.0 Hz, 1H), 4.15 (q, / = 7.1 Hz, 2H), 3.88 (s, 2H), 3.80 (t, / = 7.5 Hz, 2H),
2.95 (t, J = 7.5 Hz, 2H), 1.98 (s, 3H), 1.23 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz,
Chloroform-d) 6 183.7, 170.2, 158.4, 144.1, 134.6, 134.5, 134.3, 131.1, 129.1, 128.1,
126.7, 124.5, 124.2, 60.9, 55.0, 36.9, 29.7, 26.8, 14.1; HRMS (ESI) m/z: calculated for
C21H2CIN,O3 (M+H)": 385.1313, found: 385.1310.

ethyl 2-(1-((acetylimino)(phenyl)methyl)-5,6-difluoroindolin-7-yl)acetate (Sna)
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solid, 111.3 mg, yield: 72% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (500 MHz, Chloroform-d) § 7.49 — 7.41 (m, 5H), 6.98 (dd, J=9.0, 7.6 Hz, 1H),
4.14 (q, J = 7.2 Hz, 2H), 3.83 — 3.73 (m, 4H), 2.93 (t, /= 7.5 Hz, 2H), 1.96 (s, 3H), 1.22
(t,J=7.1 Hz, 3H); 3C NMR (125 MHz, Chloroform-d) 3 183.7, 169.7, 158.3, 148.7 (dd,
J=244.1, 13.4 Hz), 148.4 (dd, J = 245.1, 13.4 Hz), 138.5 (d, J = 5.3 Hz), 134.5, 131.2,
130.5 (dd, J = 6.9, 3.4 Hz), 129.1, 128.0, 116.2 (d, J = 16.2 Hz), 112.0 (d, J = 19.3 Hz),
61.1,54.9,33.0,29.6,26.8, 14.1; HRMS (ESI) m/z: calculated for C21H21F2N2O3 (M+H)*:
387.1515, found: 387.1519.

Following by general procedure for the synthesis of Saa. White

ethyl 2-(1'-((acetylimino)(phenyl)methyl)spiro[cyclopentane-1,3'-indolin]-7'-
yDacetate (Spa)

Following by general procedure for the synthesis of Saa.
Yellow solid, 113.3 mg, yield: 70% (purified by silica gel chromatography using PE/EA
5:1-1:1). '"H NMR (500 MHz, Chloroform-d)  7.50 — 7.42 (m, 5H), 7.17 — 7.08 (m, 3H),
4.14 (q,J=7.1 Hz, 2H), 3.73 (s, 2H), 3.54 (s, 2H), 1.98 (s, 3H), 1.87 — 1.77 (m, 4H), 1.73
— 1.66 (m, 2H), 1.60 — 1.51 (m, 2H), 1.23 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz,
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Chloroform-d) 6 183.7, 171.3, 158.7, 143.8, 141.6, 135.2, 130.8, 129.6, 129.1, 128.1,
126.2, 125.4, 120.9, 67.2, 60.7, 53.0, 39.4, 38.1, 27.0, 25.1, 14.2; HRMS (ESI) m/z:
calculated for C2sH29N>O3 (M+H)": 405.2173, found: 405.2179.

ethyl 2-(1-((acetylimino)(4-fluorophenyl)methyl)indolin-7-yl)acetate (Sra)
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Following by general procedure for the synthesis of 5aa.

Yellow oil, 84.0 mg, yield: 57% (purified by silica gel chromatography using PE/EA 5:1-
1:1). '"H NMR (500 MHz, Chloroform-d) 6 7.48 (dd, J= 8.1, 5.2 Hz, 2H), 7.19 — 7.09 (m,
5H), 4.13 (q, J = 7.2 Hz, 2H), 3.79 (t, J = 7.5 Hz, 2H), 3.72 (s, 2H), 3.00 (t, /= 7.5 Hz,
2H), 2.01 (s, 3H), 1.23 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz, Chloroform-d) & 183.6,
171.2, 164.1 (d, J = 251.8 Hz), 157.5, 141.9, 135.5, 131.1, 130.4 (d, J = 8.7 Hz), 129.9,
125.9,125.3,123.7,116.3 (d,J=22.0 Hz), 60.8, 54.5, 39.7, 29.9, 27.0, 14.2; HRMS (ESI)
m/z: calculated for C21H2FN2Os (M+H)": 369.1609, found: 369.1604.

ethyl 2-(1-((acetylimino)(3,5-dimethylphenyl)methyl)indolin-7-yl)acetate (Ssa)
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Following by general procedure for the synthesis of 5aa.

Yellow solid, 98.4 mg, yield: 65% (purified by silica gel chromatography using PE/EA 5:1-
1:1). 'TH NMR (600 MHz, Chloroform-d) 6 7.15 (dd, /=7.3, 1.5 Hz, 1H), 7.13 — 7.07 (m,
3H), 7.05 (d, J= 1.8 Hz, 2H), 4.15 (q, J = 7.1 Hz, 2H), 3.78 (t, J= 7.5 Hz, 2H), 3.73 (s,
2H), 2.96 (t, J=7.5 Hz, 2H), 2.33 (s, 6H), 1.98 (s, 3H), 1.24 (t,J = 7.2 Hz, 3H); *C NMR
(150 MHz, Chloroform-d) 6 183.9, 171.4, 159.0, 142.1, 138.7, 135.5, 135.1, 132.6, 129.6,
125.8, 125.7, 125.4, 123.6, 60.7, 54.6, 39.6, 29.9, 27.0, 21.3, 14.2; HRMS (ESI) m/z:
calculated for C23H27N203 (M+H)": 379.2016, found: 379.2017.
ethyl-2-(1-((acetylimino)(cyclopropyl)methyl)indolin-7-yl)acetate (Sva)
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Following by general procedure for the synthesis of Saa. White

solid, 20.1 mg, yield: 16% (purified by silica gel chromatography using PE/EA 2:1-1:1).
TH NMR (500 MHz, Chloroform-d) § 7.15 — 7.11 (m, 1H), 7.04 — 6.98 (m, 2H), 4.48 —
4.41 (m, 1H), 4.16 —4.09 (m, 1H), 4.05 —3.98 (m, 1H), 3.90 — 3.81 (m, 1H), 3.69 (s, 1H),
3.14 - 3.04 (m, 1H), 2.89 — 2.81 (m, 1H), 1.83 — 1.77 (m, 1H), 1.68 (s, 3H), 1.30 — 1.20
(m, 1H), 1.10 (t,/=7.1 Hz, 3H), 1.05 — 1.00 (m, 1H), 0.89 — 0.84 (m, 1H), 0.77 — 0.71 (m,
1H), 0.61 — 0.55 (m, 1H). 3C NMR (125 MHz, Chloroform-d) § 173.4, 169.0, 157.7,
141.9, 135.3, 132.6, 127.1, 123.5, 122.7, 66.6, 58.5, 50.6, 29.0, 20.3, 14.1, 13.3, 8.4, 8.2.
HRMS (ESI) m/z: calculated for CisH23N>03 (M+H)": 315.1703, found: 315.1701.

ethyl 2-(1-(phenyl(propionylimino)methyl)indolin-7-yl)acetate (Sab)

o
o
oy N0
N
Following by general procedure for the synthesis of Saa. White

solid, 103.5 mg, yield: 71% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'"H NMR (600 MHz, Chloroform-d) § 7.55 — 7.35 (m, 5H), 7.20 — 7.01 (m, 3H), 4.14 (q,
J=17.0 Hz, 2H), 3.83 — 3.69 (m, 4H), 2.98 (q, J = 10.8, 9.0 Hz, 2H), 2.23 (q, /= 7.5 Hz,
2H), 1.23 (t,J= 7.0 Hz, 3H), 0.94 (t, J = 7.3 Hz, 3H); 1*C NMR (150 MHz, Chloroform-
d) § 186.8, 170.9, 157.6, 141.7, 135.1, 134.8, 130.4, 129.2, 128.5, 127.7, 125.2, 124.9,
123.2,60.3,54.0,39.3,32.4,29.4, 13.8, 8.7; HRMS (ESI) m/z: calculated for C22H25N203
(M+H)": 365.186, found: 365.1859.

ethyl 2-(1-((benzoylimino)(phenyl)methyl)indolin-7-yl)acetate (5ac)

(o) (o]
~oy O
N
Following by general procedure for the synthesis of Saa. White
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solid, 82.5 mg, yield: 50% (purified by silica gel chromatography using PE/EA 5:1-1:1).
'H NMR (500 MHz, Chloroform-d) 5 7.98 (d, J= 7.6 Hz, 2H), 7.48 — 7.34 (m, 8H), 7.23
(dd, J=6.5, 2.1 Hz, 1H), 7.18 — 7.13 (m, 2H), 3.98 — 3.89 (m, 4H), 3.72 (s, 2H), 3.06 (t, J
= 7.5 Hz, 2H), 1.16 (t, J = 7.1 Hz, 3H); 13C NMR (125 MHz, Chloroform-d) & 177.0,
171.3, 161.8, 142.0, 136.1, 135.4, 134.6, 131.9, 130.8, 130.0, 129.6, 128.8, 128.3, 128.0,
125.9, 125.8, 123.6, 60.7, 54.7, 39.4, 29.9, 14.1; HRMS (ESI) m/z: calculated for
Ca6H2sN203 (M+H)": 413.186, found: 413.1856.

butyl 2-(1-((acetylimino)(phenyl)methyl)indolin-7-yl)acetate (Sad)

o
o
N
Following by general procedure for the synthesis of 5aa.

Yellow oil, 112.0 mg, yield: 74% (purified by silica gel chromatography using PE/EA 5:1-
1:1). "H NMR (500 MHz, Chloroform-d) & 7.50 — 7.40 (m, 5H), 7.15 (dd, J= 5.9, 2.8 Hz,
1H), 7.11 = 7.06 (m, 2H), 4.07 (t, J= 6.8 Hz, 2H), 3.82 — 3.70 (m, 4H), 2.97 (t,J= 7.5 Hz,
2H), 1.97 (s, 3H), 1.60 — 1.54 (m, 2H), 1.36 — 1.28 (m, 2H), 0.88 (t, J = 7.4 Hz, 3H); 13C
NMR (125 MHz, Chloroform-d) 6 183.7, 171.3, 158.4, 142.1, 135.5, 135.1, 130.9, 129.8,
129.0, 128.2, 125.7, 125.5, 123.6, 64.7, 54.5, 39.7, 30.6, 29.9, 27.0, 19.1, 13.7; HRMS
(ESI) m/z: calculated for C23H27N203 (M+H)": 379.2016, found: 379.2016.

isobutyl 2-(1-((acetylimino)(phenyl)methyl)indolin-7-yl)acetate (5ae)

Following by general procedure for the synthesis of Saa.
Yellow oil, 93.9 mg, yield: 62% (purified by silica gel chromatography using PE/EA 5:1-
1:1). "H NMR (600 MHz, Chloroform-d) § 7.49 —7.40 (m, 5H), 7.15 (dd, J=6.2, 2.6 Hz,
1H), 7.12-7.06 (m, 2H), 3.85 (d, J= 6.7 Hz, 2H), 3.81 —3.71 (m, 4H), 2.97 (t, /= 7.5 Hz,
2H), 1.97 (s, 3H), 1.92 — 1.85 (m, 1H), 0.87 (d, J = 6.8 Hz, 6H); '3*C NMR (150 MHz,
Chloroform-d) 6 183.9, 171.4, 158.5, 142.0, 135.6, 135.0, 131.0, 129.8, 129.1, 128.2,
125.8, 125.5,123.7,70.9, 54.6, 39.6, 29.9, 27.7, 27.0, 19.1; HRMS (ESI) m/z: calculated
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for C23H27N203 (M+H)*: 379.2016, found: 379.2012.
benzyl 2-(1-((acetylimino)(phenyl)methyl)indolin-7-yl)acetate (5af)

Following by general procedure for the synthesis of 5aa.
Yellow solid, 107.2 mg, yield: 65% (purified by silica gel chromatography using PE/EA
5:1-1:1). 'TH NMR (600 MHz, Chloroform-d) § 7.49 —7.38 (m, 5H), 7.35 — 7.28 (m, 5H),
7.18 (t,J=4.4Hz, 1H), 7.11 (d, J=3.7 Hz, 2H), 5.12 (s, 2H), 3.83 (s, 2H), 3.73 (t, J=17.5
Hz, 2H), 2.98 (t, J = 7.5 Hz, 2H), 1.96 (s, 3H); *C NMR (150 MHz, Chloroform-d) 5
183.9, 171.1, 158.4, 142.0, 136.0, 135.6, 135.0, 130.9, 129.9, 129.0, 128.5, 128.4, 128.2,
125.8, 125.2, 123.8, 66.6, 54.5, 39.8, 29.9, 27.0, HRMS (ESI) m/z: calculated for
C26H2sN203 (M+H)™: 413.186, found: 413.1858.
VII. Gram-scale Preparation and Conversion of the Product

(a) Gram-scale preparation of product

NH\}/@ o O [Ru(p-cymene)Cl,], (4 mol %)
HOACc (2 equiv

N . \o)kﬂ/u\o/ (2 equiv)

@E) N, DCE, 60 °C, 2 h

1a 2a 3aa
149, 4.50 mmol 1.239,85%

A pressure tube was charged with [Ru(p-cymene)Clz]> (110.2 mg, 4 mol %), HOAc
(540.5 mg, 9 mmol), 1a (1 g, 4.5 mmol), 2a (1.07 g, 6.75 mmol) and DCE (50 mL). The
reaction mixture was stirred at 60 °C for 2 h. After that, the solvent was removed under
reduced pressure and the residue was purified by silica gel chromatography using PE/EA

= 2:1 to afford the product 3aa (1.23 g, yield: 85%).

o >/
@ [Ru(p-cymene)Cl,], (4 mol %) o N S
0/\ AgSbFg (20 mol %), KOAc (3 equiv)
N
@E) DCE, 80 °C, 12 h

1a 4a

5aa
149, 4.50 mmol 1.03 g, 65 %
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A pressure tube was charged with [Ru(p-cymene)ClL]> (110.2 mg, 4 mol %), AgSbFs
(309.3 mg, 20 mol %), KOAc (1.32 g, 13.5 mmol), 1a (1 g, 4.5 mmol), 4a (1.05 g, 6.75
mmol) and DCE (50 mL). The reaction mixture was stirred at 80 °C for 12 h. After that,
the solvent was removed under reduced pressure and the residue was purified by silica gel
chromatography using PE/EA = 3:1 to afford the product Saa (1.03 g, yield: 65%).

(b) Transformations of product

(1) Transformations of 3aa to 6°

/\/Br

NaH, THF/DMF, 0 °C

3aa

Dissolved 3aa (50 mg, 0.16 mmol) with THF (10 mL) and DMF (2 ml) in a three-
necked flask, added NaH (37.5 mg, 0.94 mmol) under argon protection, and stirred for 10
minutes at 0°C. Then, allyl bromide (56.7 mg, 0.47 mmol) was added and stirred for 4 h at
room temperature. After the reaction was completed, added methanol to the system for
quenching, and the solvent was removed under reduced pressure, then extracted with DCM
(30 mLx3). The organic layer was then dried with NaxSO4 and concentrated by rotary
evaporation to give the crude product. The crude product was purified by silica gel column
chromatography to give 6 (20 mg, yield: 36%). "H NMR (500 MHz, DMSO-ds) & 7.59 —
7.51 (m, 5H), 7.44 — 7.38 (m, 3H), 5.92 — 5.81 (m, 1H), 5.25 (dd, J=17.1, 1.9 Hz, 1H),
5.12 (dd, J=10.3, 2.0 Hz, 1H), 4.31 (q, J = 10.1 Hz, 1H), 4.00 — 3.92 (m, 1H), 3.41 (s,
3H), 3.31 —3.21 (m, 2H), 3.21 — 3.13 (m, 1H), 3.09 (ddd, J = 16.1, 9.5, 2.2 Hz, 1H); 13C
NMR (125 MHz, DMSO-ds) 6 169.2, 162.9, 151.8, 139.7, 135.8, 135.1, 133.5, 130.6,
128.5, 127.9, 127.5, 124.5, 124.1, 121.6, 118.6, 64.7, 54.9, 52.2, 36.3, 27.9; HRMS (ESI)
m/z: calculated for C2oH21N203 (M+H)™: 361.1547, found: 361.1543.

(2) Transformations of 3aa to 7%

3aa
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Dissolved 3aa (80 mg, 0.25 mmol) with THF (15 mL) and DMF (3 ml) in a three-
necked flask, added NaH (60 mg, 1.5 mmol) under argon protection, and stirred for 10
minutes at 0°C. Then, (E)-3-bromo-1-phenyl-1-propene (147.8 mg, 0.75 mmol) was added
and stirred for 4 h at room temperature. After the reaction was completed, added methanol
to the system for quenching, and the solvent was removed under reduced pressure, then
extracted with DCM (40 mLx3). The organic layer was then dried with Na;SO4 and
concentrated by rotary evaporation to give the crude product. The crude product was
purified by silica gel column chromatography to give 7 (35 mg, yield: 32%). 'TH NMR (500
MHz, DMSO-de) 6 7.59 — 7.49 (m, 6H), 7.47 — 7.42 (m, 2H), 7.37 — 7.32 (m, 2H), 7.31 —
7.27 (m, 2H), 7.23 — 7.19 (m, 1H), 6.62 (d, J = 15.8 Hz, 1H), 6.29 (dt, J = 15.6, 7.2 Hz,
1H), 4.31 (q,J=10.1 Hz, 1H), 4.00 — 3.92 (m, 1H), 3.40 (s, 3H), 3.39 — 3.33 (m, 2H), 3.31
—3.25 (m, 1H), 3.10 (ddd, J = 16.2, 9.5, 2.2 Hz, 1H); '3C NMR (125 MHz, DMSO-ds) &
169.3, 163.0, 152.0, 139.6, 136.8, 135.8, 135.1, 133.0, 130.6, 128.6, 128.5, 127.9, 127.7,
127.4, 125.9, 125.0, 124.5, 124.2, 121.8, 65.1, 54.9, 52.3, 35.5, 27.9; HRMS (ESI) m/z:
calculated for CosH2sN203 (M+H)": 437.186, found: 437.1859.

VIII. Mechanistic Studies
(a) H/D exchange

42% D /
HN \ D/HN
[Ru(p-cymene)Cly], (4 mol %) D/H

N CD3;COOD (5 equiv) N
@E) DCE, 60°C,2h

1a D,-1a

100% D

A pressure tube was charged with [Ru(p-cymene)Clz]> (9.8 mg, 4 mol %), CD;:COOD
(128.2 mg, 2 mmol), 1a (88.9 mg, 0.4 mmol) and DCE (4 mL). The reaction mixture was
stirred at 60 °C for 2 h. After that, the solvent was removed under reduced pressure and the

residue was purified by silica gel chromatography to afford the product Dn-1a.
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N N \OJ\H)J\O _ CD,COO0D (5 equiv) 4 N
@E) N, DCE, 60 °C, 2 h 45% D

D,-3aa

1a 2a

A pressure tube was charged with [Ru(p-cymene)Clz]2 (9.8 mg, 4 mol %), CD;:COOD
(128.2 mg, 2 mmol), 1a (88.9 mg, 0.4 mmol), 2a (94.9 mg, 0.6 mmol) and DCE (4 mL).
The reaction mixture was stirred at 60 °C for 2 h. After that, the solvent was removed under

reduced pressure and the residue was purified by silica gel chromatography to afford the

product Dn-3aa.
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[Ru(p-cymene)Cl;], (4 mol %)

NH@ o o 1 ;
AgSbFg (20 mol %), KOAc (3 equiv NV -

N + Mo/\ 9SbFs ( ) (3 equiv) >\\©
N, D,0(10 equiv) //0 N

1a 4a

DCE, 80°C, 12 h

A pressure tube was charged with [Ru(p-cymene)Cl]2 (9.8 mg, 4 mol %), AgSbFs
(27.5 mg, 20 mol %), KOAc (117.8 mg, 1.2 mmol), 1a (88.9 mg, 0.4 mmol), 4a (93.7 mg,
0.6 mmol), DO (80.1 mg, 4 mmol) and DCE (4 mL). The reaction mixture was stirred at

80 °C for 12 h. After that, the solvent was removed under reduced pressure and the residue

was purified by silica gel chromatography to afford the product Dn-5aa.
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D,-5aa

R, [ i T iy

5 o s L2 & o

8 883 g 88 g 3

3 o & _ag o -

1h, R=F (0.2 mmol)

2a, (0.3 mmol)
1f, R=Me (0.2 mmol)

=
s
Z 1300

5.
f1 (ppm)

o)

(0]
[Ru(p-cymene)Cls], (4 mol %) N\
HOAc (2 equiv) N

DCE, 60°C, 2 h

R
3ha/3fa=1.84

A pressure tube was charged with an equimolar mixture of 1h (48.1 mg, 0.2 mmol)

and 1f (47.3 mg, 0.2 mmol) were allowed to react with 2a (47.4 mg, 0.3 mmol) in DCE (4
mL) in the presence of [Ru(p-cymene)Clz]> (4.9 mg, 4 mol %), HOAc (24 mg, 0.4 mmol).

The reaction mixture was stirred at 60 °C for 2 h. After that, the solvent was removed under
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reduced pressure and the residue was purified by silica gel chromatography using PE/EA
= 2:1 to afford the crude mixed products. The mixture of products 3ha and 3fa was

determined to be 1.84/1 by 'H NMR spectra (see as below).

Mmoo

w\/

£l ippm]

e ol—_

5961
8.96-T
1.00
185.%

=) 100
18?

& 11.00

=18

‘ 291-1
291-[

.. |880x

296
e |291]

< 1300

= 2!

(0} >/
HN @ o o [Ru(p-cymene)Claly (4 mol %)~ N
AgSbFg (20 mol %), KOAc (3 equiv)
N + 0/\ N
R N, DCE, 80°C, 12 h

R

19, R=NO; (0.2 mmol)

1f, R = Me (0.2 mmol) 4a, (0.3 mmol) 5ga/5fa=0.55

A pressure tube was charged with an equimolar mixture of 1g (53.5 mg, 0.2 mmol)
and 1f (47.3 mg, 0.2 mmol) were allowed to react with 4a (46.8 mg, 0.3 mmol) in DCE (4
mL) in the presence of [Ru(p-cymene)Cl2]> (4.9 mg, 4 mol %), AgSbFs (13.7 mg, 20
mol %), KOAc (58.9 mg, 0.6 mmol). The reaction mixture was stirred at 80 °C for 12 h.
After that, the solvent was removed under reduced pressure and the residue was purified
by silica gel chromatography using PE/EA = 3:1 to afford the crude mixed products. The
mixture of products Sga and 5fa was determined to be 0.55/1 by 'H NMR spectra (see as
below).

S38



P

ooooo
mmmmm

P

—

= 055
= 1o52

x
8.23-]
§

1.00
1.00
110x

=200

N 3.001
4721
51241

3
2
=
s

IX. X-ray Crystallographic Data
(a) The Single Crystal Structure of 3aa

X-ray Single Crystal Structure Analysis of 3aa: X-ray crystallographic data of 3aa
were solutions at T = 170.0 K, C19H1sN203, Mr = 320.34, triclinic, space group: P-1, a =
8.9991(5) A, b = 9.6163(5) A, ¢ = 10.1420(6) A, o = 75.919(2)°, B = 78.998(2)°, y =
69.344(2)°, V = 791.22(8) A*, Z = 2. Displacement ellipsoids are drawn at the 50%
probability level.
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(b) The Single Crystal Structure of Ssa

X-ray Single Crystal Structure Analysis of Ssa: X-ray crystallographic data of 5sa
were solutions at T = 298 K, Ca3H2sN203, Mr = 378.46, triclinic, space group: P-1, a =
8.6896(13) A, b = 8.6893(12) A, ¢ = 14.548(2) A, a = 94.344(5)°, B = 100.076(4)°, v
96.441(4)°, V = 1069.6(3) A, Z = 2. Displacement ellipsoids are drawn at the 50%

probability level.
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XI. NMR Spectra and HR-MS Spectra of Substrates and Products
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Chemical Formula: C1gHigN20
Exact Mass: 2521263
Molecular Weight: 252.3170
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Chemical Formula: CqgHq5N20
Exact Mass: 252.1263
Molecular Weight: 252.3170
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Chemical Formula: CqgHgN2
Exact Mass: 236.1313
Molecular Weight: 236.3180
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n OMmOa~O—ON~ ©
Py QOO DO~ i) P~ © o~
8 IZ2IqN/ggd 2 8 5 8
S L
HN
o ©
HiC
Chemical Formula: CigHgN2
Exact Mass: 236.1313
Molecular Weight: 236.3180
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3C NMR spectrum of 1f (125 MHz, Chloroform-d)
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Chemical Formula: CisH13N202
Exact Mass: 267.1008
Molecular Weight: 267.2880
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Chemical Formula: Cy5HyzN30-
Exact Mass: 267.1008
Molecular Weight: 267.2880
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13C NMR spectrum of 1g (125 MHz, DMSO-ds)

S47



—OO PO OO T OOH DO DWW~ ©I 0o © ©w© w0 —ow®
P L S s N N g o R R R s Ry © mao TEm
N o N N N N N N N w <+ o @ oo
i
— )t | A -
NH
,@EN)J\Q
F
Chemical Formula: Cy5Hy3FN2
Exact Mass: 240.1063
Molecular Weight: 240.2814 d
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"H NMR spectrum of 1h (500 MHz, Methanol-ds)
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Chemical Formula: CysHsFN2
Exact Mass: 240.1063
Molecular Weight: 240.2814
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13C NMR spectrum of 1h (125 MHz, Methanol-d.)
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Chemical Formula: CysH2CIN,
Exact Mass: 256.0767
Molecular Weight: 256.7330
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Chemical Formula: C45H4CIN,
Exact Mass: 256.0767
Malecular Weight: 2567330
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13C NMR spectrum of 1i (150 MHz, DMSO-ds)
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Chemical Formula: C15H3BrN2
Exact Mass: 300.0262
Malecular Weight: 301.1870
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"H NMR spectrum of 1j (500 MHz, Chloroform-d)
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Chemical Formula: CysHy3BrNa
Exact Mass: 300.0262
Molecular Weight: 301.1870
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13C NMR spectrum of 1j (125 MHz, Chloroform-d)

S50



BEESH3RIIFTIIIYIITREILEY 358 888
L I e e e e R e N N N - 030 © oo
— SN [P [P
HN
Chemical Formula: CsH3CIN;
Exact Mass: 256.0767
Molecular Weight: 256.7330
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Chemical Formula: CysHq2CIN,
Exact Mass: 256.0767
Molecular Weight: 256.7330
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13C NMR spectrum of 1k (125 MHz, DMSO-dj)
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Chemical Formula: Cy5H3BrN>
Exact Mass: 300.0262
Molecular Weight: 301.1870
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Chemical Formula: CysH3BrN>
Exact Mass: 300.0262
Molecular Weight: 301.1870
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13C NMR spectrum of 11 (125 MHz, DMSO-ds)
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Chemical Formula: Cy7H;gN202
Exact Mass: 282.1368
Molecular Weight: 282.3430
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Chemical Formula: Cq7H;gN202
Exact Mass: 282.1368
Molecular Weight: 282 3430
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3C NMR spectrum of 1m (150 MHz, Methanol-d.)
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Chemical Formula: Cy5H2FoN2

Exact Mass: 258.0969
Molecular Weight: 258.2718
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Chemical Formula: CysHj2F2N2

Exact Mass: 258.0969
Molecular Weight: 258.2718
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Chemical Formula: Cy5H;,BrFN,
Exact Mass: 318.0168
Molecular Weight: 319.1774
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Chemical Formula: CysH2BrFN,
Exact Mass: 318.0168
Molecular Weight: 319.1774
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Chemical Formula: CqgHogN,

Exact Mass: 276.1626
Molecular Weight: 276.3830
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"H NMR spectrum of 1p (600 MHz, DMSO-db)
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Chemical Formula: CqgHagN2

Exact Mass: 276.1626
Molecular Weight: 276.3830
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13C NMR spectrum of 1p (150 MHz, DMSO-dj)
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Chemical Formula: C;gHsN,0O
Exact Mass: 252.1263
Molecular Weight: 252.3170
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Chemical Formula: C;gH,gN,0
Exact Mass: 252.1263
Molecular Weight: 2523170
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3C NMR spectrum of 1q (125 MHz, Methanol-ds)
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Chemical Formula: Cy5HyaFN,
Exact Mass: 240.1063

Molecular Weight: 240.2814 M
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Chemical Formula: CysH:FN5
Exact Mass: 240.1063
Molecular Weight: 2402814
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13C NMR spectrum of 1r (150 MHz, Methanol-d.)
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Chemical Formula: Cq7H5N>

Exact Mass: 250.1470
Molecular Weight: 250.3450
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H NMR spectrum of 1s (600 MHz, DMSO-ds)
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Chemical Formula: C7HgN4
Exact Mass: 250.1470
Molecular Weight 250.3450
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3C NMR spectrum of 1s (150 MHz, DMSO-ds)
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Chemical Formula: Cy3HoN,S
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Exact Mass: 228.0721
Molecular Weight: 228.3130
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Chemical Formula: Cy;H ;NS
Exact Mass: 228.0721
Molecular Weight: 228.3130 H
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13C NMR spectrum of 1t (150 MHz, Methanol-da)
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Chemical Formula: CgH;;N>
Exact Mass: 160.1000
Molecular Weight: 160.2200
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Chemical Formula: CyoHy2N,
Exact Mass: 160.1000
Molecular Weight: 160.2200
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13C NMR spectrum of 1u (125 MHz, DMSO-dj)
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13C NMR spectrum of 1v (125 MHz, DMSO-db)
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Chemical Formula: C;H 4N,
Exact Mass: 186.1157
Molecular Weight: 186.2580
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Chemical Formula: Cy;H 4N,
Exact Mass: 186.1157
Molecular Weight: 186.2580
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Chemical Formula: C1gH1gN203

Exact Mass: 320.1161
Molecular Weight: 320.3480

00t
Foo

Foog
oot

oot

=960

=00}
=002
Eoog
002

0.5

0.0

s

10.0

10,5

0

11

fl (:ppml

"H NMR spectrum of 3aa (500 MHz, Chloroform-d)
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Chemical Formula: CigHgMN205

Exact Mass: 320.1161
Malecular Weight: 320.3480
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13C NMR spectrum of 3aa (125 MHz, Chloroform-d)
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Chemical Formula: CygHsFN-O4
Exact Mass: 338.1067
Molecular Weight: 338.3384
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H NMR spectrum of 3ba (600 MHz, Chloroform-d)
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Chemical Formula: CygH5FN205
Exact Mass: 338.1067
Molecular Weight: 338.3384
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13C NMR spectrum of 3ba (150 MHz, Chloroform-d)
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Chemical Formula: CygH45CIN,O5

Exact Mass: 354.0771
Molecular Weight: 354.7900
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"H NMR spectrum of 3ca (500 MHz, Chloroform-d)
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Chemical Formula: CqgH15CIN-C3

Exact Mass: 354.0771
Molecular Weight: 3547900
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Chemical Fermula: CygH;sBriN,04
Exact Mass: 398.0266

Molecular Weight: 399.2440
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Exact Mass: 350.1267
Molecular Weight: 350.3740
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Chemical Formula: CygHsFN2O5
Exact Mass: 338.1067
Molecular Weight: 338.3384
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Chemical Formula: C;5H,5CIN,O5

Exact Mass: 354.0771
Molecular Weight: 354.7900
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Chemical Formula: C4gHsCIN2O3

Exact Mass: 354.0771
Molecular Weight: 354.7900

.
oo't
H/m,._.

pooe
Foot

Foot

Fueo

=001
oo

ey

10,5 10,0

1.0

fl (:ppml

"H NMR spectrum of 3ka (500 MHz, DMSO-ds)

Lie—

€ES
z95—
S5~

SolL—

€9zl
9Lzl
1414
LBz~
0LEL
€ _.n_‘N
SGEL-T
[4:113
girL—

PesE—

6191 —
899l —

Chemical Formula: C1gH5CIN;Oa

Exact Mass: 354.0771
Molecular Weight: 354.7900
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Chemical Formula: CygH15BrN,05
Exact Mass: 398.0266
Molecular Weight: 399.2440
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Molecular Weight: 380.4000
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Chemical Formula: C44HygNoO5

Exact Mass: 380.1372
Molecular Weight: 380.4000
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Chemical Formula: CygH;4FoN2O4

Exact Mass: 356.0972
Molecular Weight: 356.3288
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Molecular Weight: 356 3288
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Chemical Fermula: CygH;4BrFN-O5
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"H NMR spectrum of 30a (500 MHz, Chloroform-d)

Exact Mass: 416.0172
Molecular Weight: 417.2344
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Chemical Formula: CygHq4BrIFN,04
Exact Mass: 416.0172
Molecular Weight: 417.2344
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Exact Mass: 338.1067
Malecular Weight: 338.3384
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Chemical Formula: CgH;5FN,O5

Exact Mass: 338.1067
Molecular Weight: 338.3384
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Chemical Formula: CyqHxN204
Exact Mass: 348.1474
Molecular Weight: 348.4020
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Exact Mass: 326.0725
Molecular Weight: 326.3700

Chemical Formula: C47H,4N;038
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Chemical Formula: Cy;H4N20:S

Exact Mass: 326.0725
Molecular Weight: 326.3700
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Chemical Formula: C;gHqaN204

Exact Mass: 334.1317
Melecular Weight: 334.3750
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Chemical Formula: CopHysN205

Exact Mass: 334.1317
Molecular Weight: 334.3750

80

110

140 130

T
15

160

(]

L=

T T
190 180

T
200

f1 (ppm)
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Chemical Formula: C5;HzgN;04

Exact Mass: 348.1474
Molecular Weight: 348.4020
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Chemical Formula: C51H;oN2O5

Exact Mass: 348.1474
Molecular Weight: 348.4020
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Exact Mass: 362.1630
Molecular Weight: 362 4290
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Chemical Formula: CooHaoN,05

Exact Mass: 362.1630
Molecular Weight: 3624290
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"H NMR spectrum of 3ae (600 MHz, Chloroform-d)

Chemical Fermula: CooHooN2O5

Exact Mass: 362.1630
Molecular Weight: 3624290

Fooe

E00¢C
Eo00e

EO00)
Eo00

00T
0oL
00

860

=00}
I-g6L
To0¢
002

9.0

0.0 9.

10.5

1.0

£l (ppm)

SELb—

8elL—

zee—
roe—

0ss—

TE9—
§'69—

el —
ziaL—

3

Chemical Formula: Cz;Ha;N,0
Exact Mass: 362.1630
Molecular Weight: 362.4290
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Chemical Formula: CogHogNoO4

Exact Mass: 3961474
Molecular Weight: 396.4460
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Chemical Formula: Ca5HzgN203

Exact Mass: 396.1474
Malecular Weight: 396.4460
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Chemical Formula: CayH,,N,05
Exact Mass: 350.1630
Molecular Weight: 350.4180
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Chemical Formula: C,,H;,N,0,
Exact Mass: 350.1630
Molecular Weight: 350.4180
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13C NMR spectrum of Saa (150 MHz, Chloroform-d)
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Chemical Formula: CyH4FN,0,

Exact Mass: 368.1536
Molecular Weight: 368.4084
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"H NMR spectrum of Sba (600 MHz, Chloroform-d)
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Chemical Formula: Cz1HziFN;03

Exact Mass: 368.1536
Molecular Weight: 368.4084
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13C NMR spectrum of Sba (150 MHz, Chloroform-d)
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Chemical Formula: C;Hp,CIN;O;
Exact Mass: 384.1241
Molecular Weight: 384.8600
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"H NMR spectrum of Sca (600 MHz, Chloroform-d)
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Chemical Formula: CyHpCIN;O;
Exact Mass: 384.1241
Molecular Weight: 384.8600
T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 1o 100 90 80 70 60 a0 10

f1 (ppm)

13C NMR spectrum of Sca (150 MHz, Chloroform-d)
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Chemical Formula: C3;H,;BrN;0,
Exact Mass: 428.0736
Molecular Weight: 429.3140
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"H NMR spectrum of 5da (500 MHz, Chloroform-d)
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Chemical Formula: C,HyBIN,0;
Exact Mass: 428.0736
Molecular Weight: 429.3140
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13C NMR spectrum of 5da (125 MHz, Chloroform-d)
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Chemical Formula: C;Ho4N,04
Exact Mass: 364.1787
Molecular Weight: 364.4450
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H NMR spectrum of 5fa (600 MHz, Chloroform-d)
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Chemical Formula: CooHy4N-05
Exact Mass: 364.1787
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13C NMR spectrum of 5fa (150 MHz, Chloroform-d)

S92



f1 (ppm)

13C NMR spectrum of 5ga (125 MHz, Chloroform-d)
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Chemical Formula: CoyHz;N305
Exact Mass: 395.1481
Molecular Weight: 3954150
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H NMR spectrum of 5ga (500 MHz, Chloroform-d)
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Chemical Formula: CoHzN30g
Exact Mass: 395.1481
Molecular Weight: 395.4150
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Chemical Formula: C21Hz1CIN2O5
Exact Mass: 384.1241
Molecular Weight: 384 8600
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H NMR spectrum of Sia (600 MHz, Chloroform-d)
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Chemical Formula: CoqHz1CIN2O5
Exact Mass: 384.1241
Molecular Weight: 3848600 |
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3C NMR spectrum of Sia (150 MHz, Chloroform-d)
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Chemical Formula: CyHzBrN;0,
Exact Mass: 428.0736
Molecular Weight: 429.3140
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Chemical Formula: CyyHzBN,0;
Exact Mass: 428.0736
Molecular Weight: 429.3140
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13C NMR spectrum of Sja (125 MHz, Chloroform-d)
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Chemical Formula: C;,H3,CIN;O4
Exact Mass: 384.1241
Molecular Weight: 384.8600
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Chemical Formula: CyH,,CIN,O;
Exact Mass: 384.1241
Molecular Weight: 384.8600
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13C NMR spectrum of S5ka (125 MHz, Chloroform-d)
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Chemical Formula: CyHgF ;N0

Exact Mass: 386.1442
Molecular Weight: 386.3988
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"H NMR spectrum of Sna (500 MHz, Chloroform-d)
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Chemical Formula: Cz4HoF:N;0;

Exact Mass: 386.1442
Molecular Weight: 386.3988
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Chemical Formula: CysHyN,05
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I

"H NMR spectrum of Spa (500 MHz, Chloroform-d)

Exact Mass: 404.2100
Molecular Weight: 404.5100
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Chemical Formula: C;sHzN,05

Exact Mass: 404.2100
Molecular Weight: 404.5100
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13C NMR spectrum of Spa (125 MHz, Chloroform-d)
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13C NMR spectrum of Sra (125 MHz, Chloroform-d)
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Chemical Formula: Cp H;FN;O4
Exact Mass: 368.1536
Molecular Weight: 368.4084
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H NMR spectrum of Sra (500 MHz, Chloroform-d)
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Chemical Formula: CyHFN;O,
Exact Mass: 368.1536
Molecular Weight: 368.4084 I |
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Chemical Formula: Co3Ho5N204
Exact Mass: 378.1943
Molecular Weight: 378.4720
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H NMR spectrum of 5sa (600 MHz, Chloroform-d)
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Chemical Formula: CozHogNoO5
Exact Mass: 378.1943
Molecular Weight: 378.4720 J { | | '
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13C NMR spectrum of 5sa (150 MHz, Chloroform-d)
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Chemical Formula: CgH;;N,0,
Exact Mass: 314.1630

Molecular Weight: 314.3850 l
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Chemical Formula: CygH;,N,05
Exact Mass: 314.1630
Molecular Weight: 3143850
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13C NMR spectrum of Sva (125 MHz, Chloroform-d)
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13C NMR spectrum of Sab (150 MHz, Chloroform-d)
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Chemical Formula: C,;Hy,N,05
Exact Mass: 364.1787
Molecular Weight: 364.4450 ‘\
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H NMR spectrum of Sab (600 MHz, Chloroform-d)
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Chemical Formula: C;,H,,N,0;
Exact Mass: 364.1787
Molecular Weight: 364.4450
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Chemical Formula: CygHz4N,05

Exact Mass: 4121787
Molecular Weight: 412.4890
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"H NMR spectrum of 5ac (500 MHz, Chloroform-d)
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Ca6H24N204

Chemical Formula

1 4121787

Exact Mass
Molecular Weight: 412.4890
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Chemical Formula: C3H,sN,0,

!

"H NMR spectrum of 5ad (500 MHz, Chloroform-d)

Exact Mass: 378.1943
Molecular Weight: 378.4720

=00€

Ep0C
00¢C

Fo00€

————— -00'Z,

——
=002

002
00’}
005

f1 (ppm)

Lel—
-1

oLz~
662~
90e"

Lee—

SYS—

Lva—

85—

L

Legl—

Chemical Formula: Cy;H;5N;0;
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Exact Mass: 378.1943
Molecular Weight: 378.4720
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13C NMR spectrum of Sad (125 MHz, Chloroform-d)
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Chemical Formula: C3Ho6N.05
Exact Mass: 378.1943
Molecular Weight: 378 4720
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H NMR spectrum of Sae (600 MHz, Chloroform-d)
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Chemical Formula: Co3Ho6No04
Exact Mass: 378.1943
Molecular Weight: 378.4720
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13C NMR spectrum of Sae (150 MHz, Chloroform-d)
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Chemical Formula: C;gH; N0,
Exact Mass: 412.1787
Molecular Weight: 412.4890
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(b) HRMS (ESI) Spectra

User Spectra

Fragmentor Voltage
135

Collision Energy

Ionization Mode

ESI
x10 6 |+ Scan (rt: 0.36 min) ESIH202103321.d
11 223.1234
1 NH
0.9
N
0.7
06 1a
Chemical Formula: CysHq4Nz
0.5 Exact Mass: 222 1157
0.44 Molecular Weight: 222.2910
0.3
0.2 224.1267
1
o ° 2251295
217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calcm/z |Diff (mDa) lDIff (ppm) |lnn Formula ]Ien
[ 2231234 223.123| 0.4 ~1.79|C15 H15 N2 [+ |
Compound 1a
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 8 |+ Scan (rt: 0.226-0.251 min, 4 scans) ESIH202105202.d
2.75
25 241.1133
i NH
2.25
2 N
1.75
1.5 F 1b
Chemical Formula: CysHq3F Ny
1.251 Exact Mass: 240.1063
1 Molecular Weight: 240.2814
0.75
0.5 2421171
0.25
0 237.1368 243.1195 251.1533
' 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z |Diff (mDa) Diff (ppm) |Ior| Formula |Iun |
241.1133] 241.1136] 0.24] 0.99]C15 H14 F N2 [m+m+ ]
Compound 1b
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175
%10 5 [+ Scan (rt: 0.194-0.278 min, 11 scans) ESIH202105804.d
3] 257.0837
NH
Cr5 0
2
cl 1c
1.5 Chemical Formula: CysHi3CIN,
Exact Mass: 256.0767
1 259.0812 Molecular Weight: 256.7330
0.5 258.0866
260.0839
0 T T T T T T T T T T T T
250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calcm/z |lef (mbDa) |lef (ppm) |lrm Formula |lnn |
| 257.0837]  257.084] 0.32] 1.25[C15 H14 €I N2 [M+H)+ |

Compound 1c
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175
x10 & |+ Scan (rt: 0.208 min) ESIH202105201.d
2.75
25 301.0332 3430313
225 iH
1.754
1.5 Br 1
1.254 Chemical Formula: Cy5H3BrNz
: Exact Mass: 300.0262
1 Molecular Weight: 301.1870
0.75
0.5 302.0369 | 304.0351
0.25
0 | _305.0369 308.1651
T T T

204 205 206 207 208 2099 300 301 302 303 2304 305 306 307 308 309 310 311 312
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
|m]z ICaIc m/z |Diff (mDa) |Diff (ppm) |[on Formula |Inn |
| 301.0332] 301.0335] 0.26] 0.85[C15 H14 Br N2 [(M+H)+ |

Compound 1d

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0

x10 & |+ Scan (rt: 0.33-0.37 min, 6 scans) ESIH202103329.d
1
0.9 253.1328

0.8 NH
feage
0.6 MeO

0.5 Te

Chemical Formula: CygHgN,0
0.4 Exact Mass: 252.1263
0.3 Molecular Weight: 252.3170
0.2 254.1363

0.1

0

255.1384  257.0842

246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
m/z [calc m/z [Diff (mDa)  [piff (ppm)  [Ton Formul [10n |
| 253.1328] 253.1335] 0.72] 2.85[C16 H17 N2 O [M+R)+ ]

Compound 1le

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0

x10 6 |+ Scan (rt: 0.19-0.20 min, 3 scans) ESIH202103331.d
5.5
5 237.1389
45 NH
4
fou
3 Me
25

2 Chemical Formula: CygH1gN2
15 Exact Mass: 236.1313
1 Molecular Weight: 236.3180

0.5
0

238.1414

239.1444

229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247
Counts vs. Mass-to-Charge (m/z)

F la Calculator Re:
|m]z ICaIc m/z |Diff (mDa) IDiff (ppm) IIon F Il I]on |
| 237.1389] 237.1386] -0.25] -1.07|C16 H17 N2 lM+H)+ |

Compound 1f
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 & |+ Scan (rt: 0.08 min) ESIH202103323.d
1.4 268.1079
1.2] NH
ON
0.8 2 9
0.6 Chemical Formula: C45H3N3O2
Exact Mass: 267.1008
0.4 Molecular Weight: 267 2880
269.1115
0.2
o | 270.1137 274.2763 279.1593
261 262 263 264 265 266 267 268 260 270 271 272 273 274 275 276 277 278 279
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
Im[z [Calc m/z [Diff (mDa) IDiI’f (ppm) Ilon Formula ]Inn |
1 268.1079] 268.1081] 0.12] 0.43[C15 H14 N3 02 [m+H)+ |
Compound 1g
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
x10 7 |+ Scan (rt: 0.135-0.235 min, 13 scans) ESIH202105597.d
! * 2411133
09
0.8 NH
07 N)k©
g 10
F
0.5 1h
0.4 Chemical Formula: CysHq3FN2
: Exact Mass: 240.1063
0.3 Molecular Weight: 240.2814
0.2 2421147
0.14
o 237.1369 ) 243.:1182
234 235 236 237 238 230 240 241 242 243 244 245 246 247 248 249 250 251 252
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calcm/z |Diff (mDa) |Diff (ppm) |Iun Formula |]on |
241.1133 241.1136] 0.29] 1.2[C15 H14 F N2 M)+ |
Compound 1h
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 4 [+ Scan (rt: 0.44 min) ESIH202103326.d
9
257.0839
8
7 NH
. feuxe
5 cl
1i
4 Chemical Formula: CysHy3CINg
3 259.0810 Exact Mass: 256.0767
) Molecular Weight: 256.7330
2 258.0866
" 256.2633 260.0833
0 . , L ; ; , ; ; ;
252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267
Counts vs. Mass-to-Charge (m/z)
F la Calculator Results
|m]z Calc m/z |Diff (mDa) |Diff (ppm) |!on Formula |Ion |
I 257.0839 257.084] 0.11] 0.44]C15 H14 CI N2 Jm+H)+ ]

Compound 1i
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI

x10 5 |+ Scan (rt: 0.40 min) ESIH202103327.d

° 301.0330  303.0309

B,

7 NH

| 50
5 Br

4| 1l

Chemical Formula: CysH3BrNs

3 Exact Mass: 300.0262

2 Molecular Weight: 301.1870
1 302.0363 304.0343

| ‘ 305.0362

295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
|r|1]z |Calc m/z |Diff (mDa) |Diff (ppm) |Inn Formula |Inn |
| 301033 301.0335] 0.44] 1.46C15 H14 Br N2 JM+H)+ |

Compound 1j

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 € |+ Scan (rt: 0.432 min) ESIH202103811.d
3 257.0843
2.5+ NH
15 1k
: Chemical Formula: CygH13CIN,
259.0819 Exact Mass: 2560767
1 ) Molecular Weight: 256.7330
258.0878
0.5+
260.0850
0

250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268
Counts vs. Mass-to-Charge (m/z)

Formula Calculator R i

|m,fz |Ca|cm[z |Dil'f(rnDa} |D'|ff(pgrn} |IonFormuIa |Ion |

[ 257.0843]  257.084] -0.28] -1.08]|C15 H14 CI N2 [m+H)+ |

Compound 1k

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
%10 8 |+ Scan (rt: 0.126-0.210 min, 11 scans) ESIH202200977.d
7
6 *301.0338 *303.0319
NH
4
1
3 Chemical Formula: CysH3Briy
Exact Mass: 300.0262
Molecular Weight: 301.1870
2
302.0358 304.0338
1
0 | 305.0370 310.1351

294 205 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
|m,fz |Calc m/z |Diff (mDa) |Diff (ppm) |lon Formula |lon |
| 301.0338] 301.0335] -0.35] -1.15[C15 H14 Br N2 [M+H)+ ]

Compound 11
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0

x10 © |+ Scan (rt: 0.143-0.301 min, 20 scans) ESIH202200791.d
25 283.1440

2.25

15
1.25 im

0.75 Molecular Weight: 282,3430
05 284.1462
0.25
ol 2762138 280.2624 2822782 285.1495

175 Maojij,\..)l\@

2 NH

Chemical Formula: Cy7H N0

1 Exact Mass: 282.1368

276 277 278 279 280 281 282 283 284 285 286 287 288 289 200 201 292 293 204
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
m/z Calc m/z Diff (mDa) |Diff (ppm) I]on Formula |]on I
283.144] 283.1441 0.15] 0.53]C17 H19 N2 02 [M+H)+ ]

Compound 1m

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 6 |+ Scan (rt: 0.131-0.231 min, 13 scans) ESIH202200978.d
74
*259.1049
6 B
5 NH
poeae
" JCO
in
3 Chemical Formula: CygHy2FaNz
Exact Mass: 258.0969
2 Molecular Weight: 2682718
260.1062
1
0 256.2624 261.1099 265.2523

252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results

Im,fz ICaIc m/z |Diff (mDa) IDiﬂ' (ppm) |]un Formula |Inr| I
| 259.1049] 259.1041] -0.74] -2.87|C15 H13 F2 N2 Jm+H)+ ]
Compound In
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 7 |+ Sean (rt: 0.116 min) ESIH202200790.d
1
0.9 "319.0238 - 321.0219
0.8
0.7 NH
: 50
o A
0.4 | Fte
0.3 Chemical Formula: CgHiBrFN,
. Exact Mass: 318.0168
0.2 320.0254 322.0234 Molecular Weight: 318.1774
0.1
0 313.2144 323.0272

312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results

|m,fz

319,

[cale m/z [Diff (mDa) |pifr (ppm) __ |Ton Formula [10n |
.0238] 319.0241] 0.25, 0.77[C15 H13 Br F N2 [m+H)+ ]

Compound 1o
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
17! 0
x10 7 |+ Scan (rt: 0.134 min) ESIH202105131.d
1.1
14 *277.1702
0.94 NH
0.8 NJ\©
0.7
0.64
0.5 1p
0.4 ‘Chemical Formula: CygHzoNz
Exact Mass: 276.1626
0.3 278.1717 Molecular Weight: 276.3830
0.2
01 279.1752
0 276.2009 9. 17¢ 2822782 2842928
270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|m!z |Ca|c m/z |Diff (mbDa) |Diff (ppm) |Inn Formula |Iun |
[ 277.1702] 277.1699] -0.29] -1.03[C19 H21 N2 [mM+H)+ ]
Compound 1p
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 6 [+ Scan (rt: 0.174-0.265 min, 12 scans) ESIH202200789.d
1.84
2531
16 53.1335
1.4
NH
1.2
N
1 o
OMe
0.8 1q
0.6+ Chemical Formula: CygHygNz0
Exact Mass: 252.1263
04 254.1369 Molecular Weight: 252.3170
0.2
o 255.1397
" 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z [Diff (mDa)  [Diff (ppm)  [1on Formul [10n |
I 253.1335 253.1335] 0.06] 0.23[C16 H17 N2 O [m+e)+ ]
Compound 1q
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
%10 6 |+ Scan (rt: 0.146-0.296 min, 19 scans) ESIH202105805.d
2.4
2.2 241.1136
24
18 NH
16
1.4 @[N)/\@
1.2 - F
1 1r
08 Chemical Formula: CysHysFNy
: Exact Mass: 2401063
0.6 Molecular Weight: 240.2814
242.1162
0.4
021 | 243.1195
0 . T T T T T
234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252

Counts vs.

Formula Calculator Results

Mass-to-Charge (m/z)

m/z

241

.1136] 241.1136] -0.08

|Calc mj/z |D|'fr (mDa) IDiff (ppm) IIon Formula IIon I
[

-0.35[C15 H14

F N2 Jm+eH)+

Compound 1r
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 8 |+ Scan (rt: 0.109-0.126 min, 3 scans) ESIH202105132.d
3 251.1550
25 NH
N =
1s
1.5 Chemical Formula: C17HygNz
Exact Mass: 250.1470
1] Molecular Weight: 250.3450
252.1566
0.5
o 250.0450 253.1603 257.4345

243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 250 260 261
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
[m/z [cale m/z |pitf (mpa)  [Diff (ppm)  [Ton Formula [1on |
|_251.155] 251.1543] -0.68] -2.71[C17 H19 N2 JmeH)+

Compound 1s

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0

x10 6 |+ Scan (rt: 0.177-0.269 min, 12 scans) ESIH202200792.d
2.5
2.25]
2

175 ©’\") »

15

1.25
Chemical Formula: Cq3HizN2S
14 Exact Mass: 228.0721
Molecular Weight: 228.3130

229.0796

0.75 |
0.5 230.0829
0.25 231.0781
o | | 236.0311

222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results

Im[z [cale m/z [Diff (mDa) __|Diff (ppm) __ [Ion Formula [10n |
229.0796] 229.0794] -0.17] -0.74[C13 H13 N2 S [M+H)+ ]

Compound 1t

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
170 0
x10 5 |+ Scan (rt: 0.23 min) ESIH202204035.d
7 161.1072
HN
§—
6 | ~ N
5 =
u
41 Chemical Formula: CyoHy,N,
Exact Mass: 160.1000
34 Molecular Weight: 160.2200
2
14 162.1103
0 158.1536 163.1135

154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
[m/z [cale m/z |Diff (mDa) __ [Diff (ppm)  [1on Formula [10n
| 161.1072] 161.1073] 0.14] 0.84[C10 H13 N2 JM+H)+ ]

Compound 1u
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
170 0 ESI

%10 6 |+ Scan (rt: 0.21 min) ESIH202204036.d

3.5 187.1227 HN)\/Q
: O
25

24 v
Chemical Formula: CyzH4N;
1.5 Exact Mass: 186.1157

Molecular Weight: 186.2580
1

05 188.1261

0 | 189.1292 196.8637

180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
[m/z [calc m/z [piff (mDa) _ [Diff (ppm)  [Ion Formula [1on |
I 187.1227]  187.123] 0.29] 1.53]C12 H15 N2 [M+H)+ ]

Compound 1v

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI

x10 8 |+ Scan (rt: 0.43 min) ESIH202103322.d
25

25 321.1232

2 o
1.75 PPN

)
1.5 °

N
1.25 ‘)

1 Chemical Formula: CygHygN; 04
Exact Mass: 320.1161
0.75 Molecular Weight: 320.3480

0.5 322.1261
0.25
0

316.1535 323.1288 331.2633

314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results

|mfz |Calc m/z |lef (mDa) |Diff (ppm) |Ion Formula |Ion |
1 321.1232| 321.1234] 0.13] 0.39[C19 H17 N2 03 [men)+ ]
Compound 3aa
Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 5 [+ESI Scan (rt: 0.090-0.102 min, 8 scans) Frag=135.0V ESIH202104582.d
16 339.1142
1.4 [s)
-0 N
1.2 ®
o N
1]
0.8 |
F
0.6 Chemical Formula: CgH;sFN205
0.4 Exact Mass: 338.1067
- 340.1175 Molecular Weight: 3383384
0.2
0

331 332 333 334 335 336 337 338 330 340 341 342 343 344 345 346 347 348 349 350
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
[m/z [cale m/z |Diff (mDa) __[Diff (ppm) __ [Ion Formula [10n |
[ 339.1142 339.1139] -0.27] -0.78|C19 H16 F N2 03 [Memy+ |

Compound 3ba
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
%10 & |+ Scan (rt: 0.432 min) ESIH202104035.d
3 355.0853
- % A
2.5 Wty b
s e
2 P )
(P
I/.i
1.5 ci
Chemical Formula: CgH;5CIN-O.
1] 357.0833 Exact Mass. 3640771
356.0888 Molecular Weight: 354.7600
05
358.0866
0 362.2432
349 350 351 352 353 354 355 356 357 358 350 360 361 362 363 364 365 366 367
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Result:
|m,fz |Calc m/z |Diff (mDa) |Diff (ppm) |lo|1 Formula |In|1 |
[ 355.0853] 355.0844] -0.94] -2.65]C19 H16 CI N2 03 [(M+H)+ |
Compound 3ca
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 6 |+ Scan (rt: 0.261 min) ESIH202104036.d
1.8
399.0351 401.0332
1.6
1.4 — 2 N[
(A
1.2 o N
oS
g S8
038 1.
0.6 Chemical Formula: CgH;5BrN;O;
Exact Mass: 398.0266
0.4 4000381 | 4020374 Molecular Weight: 399.2440
0.2
o 396.8038 403.0394
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
[msz [cale m/z [Diff (mDa) __|Diff (ppm) __[Ton Formula [1on |
| 399.0351] 399.0339] -1.19] -2.97|[C19 H16 Br N2 O3 JM+H)+ ]
Compound 3da
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 5 |+ Scan (it: 0.27-0.27 min, 2 scans) ESIH202103330.d
8
351.1336
7
6
—a 2 N f}
5 }_,?_ Sy S
o __N
i P
P
3 MeO’
Chemical Formula: CagH; Mz 04
Exact Mass: 350.1267
21 352.1371 Molecular Weight: 350.3740
1
o 3492735 353.1394 360.2936
343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363

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

Formula Calculator Results
m/z Calc m/z [Diff (mDa)
351.1339]

|lon |
[m+m)+ ]

|Ion Formula
0.87[C20 H19 N2 04

[Diff (ppm)
351.1336] 0.31]

Compound 3ea
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User Spectra

Fragmentor Voltage Collision Energy
0

Ionization Mode

135 ESI
x10 6 |+ Scan (rt: 0.16-0.18 min, 3 scans) ESIH202103332.d
6
55 335.1384
o}
: 9 ")/@
4.5 ;
4
D
3 Me
25 Chemical Formula: CapHigN205
2 Exact Mass: 334.1317
5 336.1410 Molecular Weight: 334.3750
1
0.5
. | 3371445 340.2610
328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
[myz |calc m/z [piff (mpa) _ [piff (ppm)  [1on Formula [1on |
| 335.1384]  335.139] 0.65] 1.94[C20 H19 N2 O3 [m+m)+ |
Compound 3fa
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 5 |+ Scan (rt: 0.38 min) ESIH202103324.d
2751 366.1075
2.5 :
2.25
2 ] =
. N Y
1.75 ety
'@ o
1.5 ~r )
!
] P
1.25 Nl
1 Chemical Formula: CygHysN;05
0.75 Exact Mass: 365.1012
05, 367.1100 Molecular Weight: 365.3450
0.254 368.1118
0 : T T T T T T T
359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
[m/z [calc m/z [Diff (mDa)  [Diff (ppm)  [Ton Formula [1on |
| 366.1075] 366.1084] 0.94] 2.56[C19 H16 N3 05 Jm+H)+ ]
Compound 3ga
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175
x10 8 |+ Scan (rt: 0.087 min) ESIH202200979.d
9
8 *339.1140
7 o}
—o N
6 )— @
o N
5
44 F
Chemical Formula: C1gH;sFN203
Exact Mass: 338.1067
2 340.1160 Molecular Weight: 338 3384
1
333.2529 341.1196
D T T T T T T T T T T T T T T T T T
332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|m{z |Calc m/z ]Diff (mDa) |Diff (ppm) ]lon Formula [Ion |
[ 339.114] 339.1139] -0.06] -0.17[C19 H16 F N2 03 [M+H)+ ]

Compound 3ha
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 8 |+ Scan (rt: 0.08-0.09 min, 2 scans) ESIH202103412.d
3.5
355.0848
34
2.5
2
1.54
357.0823
1 Chemical Formula: CygH5CIN;O4
356.0876 Exact Mass: 354.0771
05 Molecular Weight: 354.7900
) 358.0853
o | ] 362.2408
347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calcm/z |Diﬂ (mDa) IDiff {(ppm) |Iun Formula IIon I
355.0848 355.0844] -0.43] -1.21[C19 H16 CI N2 03 [m+R)+ ]
Compound 3ia
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 4 |+ Scan (rt: 0.39-0.41 min, 4 scans) ESIH202103328.d
5
4.5 399.0339 401.0322
4
3.5
o 5
-0 4 I
3 ¢ N\\,/ \.\f
2.5 QE?*fﬁ
P
2 o
154 Chemical Formula: C5H;sBriN; 05
. Exact Mass: 398 0266
1 400.0374 402.0348 Molecular Weight: 399.2440
0.5
0 T T T T T - T T T T T T T
393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z |le|r (mDa) |DIff (ppm) |Inn Formula |Ion |
399.0339] 399.0339] -0.06] -0.14[C19 H16 Br N2 03 JM+H)+ ]
.
Compound 3ja
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
135 0
x10 6 |+ Scan (rt: 0.211 min) ESIH202104038.d
1.4 355.0845
1.24
0,
1 —0
o
0.8 a—
|7
0.6
357.0830 Chemical Formula: CygHysCIN,O5
0.4 Exact Mass: 354.0771
- 356.0883 Molecular Weight: 354.7900
02 358.0854
0 362.3238
349 350 351 352 353 354 355 356 357 358 350 360 361 362 363 364 365 366 367
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z |Diff (mDa) IDiff (ppm) |lon Formula ]]nn I
| 355.0845] 355.0844] -0.09] -0.27|C19 H16 Cl N2 03 [m+)+ |

Compound 3ka
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0

x10 6 |+ Scan (rt: 0.327 min) ESIH202104037.d

121 399.0345 401.0330
- ! -
1 - ?N\}/@
o% N
0.8 O
BPTi;Ej
0.6 Chemical Formula: CyqH,5BrN,05
Exact Mass: 398.0266
0.4 Molecular Weight: 399.2440
400.0385 402.0367
0.2
| 403.0385
0 . : | I : —
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409
Counts vs. Mass-to-Charge (m/z)
Formula Calculator
[m/z [cale m/z [Diff (mDa) [ Diff (ppm) __|Ton Formula [Ton |
| 399.0345] 399.0339] -0.63] -1.57|C19 H16 Br N2 03 [M+H)+ ]
Compound 3la
Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 5 |+ESI Scan (rt: 0.071 min) Frag=135.0V ESIH202104585.d
35
381.1437
34
25
2
1.5
1 Chemical Formula: Cz1HzgMN205
382.1474 Exact Mass: 380.1372
05 WMolecular Weight: 380.4000
383.1493 385.1511
0 - - . . ;
375 376 377 378 379 380 381 382 383 384 385 386 387 388 380 390 391 392
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
[m/z [calc m/z [Diff (mDa)  [Diff (ppm)  [Ton Formula [1on |
[ 381.1437| 381.1445] 0.76] 2[C21 H21 N2 05 [M+H)+ |
Compound 3ma
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
%10 8 [+ Scan (rt: 0.130 min) ESIH202104770.d
55 357.1046
5,
4.5
4
35 |
3
25
2 Chemical Formula: CyaH 4F2N203
1.5 Exact Mass: 356.0972
. 358.1073 Molecular Weight: 356,3288
1]
0.5 359.1107 362.3264
0 r T T r T T T y T
350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368
Counts vs. Mass-to-Charge (m/z)
Formula Calculator I
|m]z ICaIc m/z IDiff (mDa) IDifF (ppm) I]un Formula I[un I
| 357.1046| 357.1045| -0.08] -0.21|C19 H15 F2 N2 O3 [Mer)+ |

Compound 3na
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User Spectra

Fragmentor Voltage Collision Energy Tonization Mode
175 0
x10 8 |+ Scan (rt: 0.208 min) ESIH202104768.d
1.4
417.0241 419.0223
1.2
-0 %
1 = s
o N
=y
0.8 I /,L-)
e’ |
0.6 F
Chemical Formula: CygHy4BrFNzOy
4 Exact Mass: 416.0172
o 418.0281 420.0264 Molecular Weight: 417.2344
0.2
421.0276
0 T T T 7 t T T T T T
410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z ]Diff (mba) IDiff (ppm) [Ion Formula I]on |
| 417.0241| 417.0245| 0.32] 0.76]C19 H15 Br F N2 03 [(M+H)+ |
Compound 3oa
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
%10 © |+ Scan (rt: 0.127 min) ESIH202104769.d
31 375.1705
251 o =
300
2 o AL N
@’ ™
1.5 )
Chemical Formula: CzaHzzN203
1 Exact Mass: 374.1630
376.1736 Molecular Weight: 374.4400
0.5
3774777
0+ T r T r — r T T r T
368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z -[Calc m/z IDiff (mDa) IDifF (ppm) |[nn Formula |[nn |
| 375.1705] 375.1703] -0.16] -0.42[C23 H23 N2 03 JM+R)+ ]
Compound 3pa
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0
%10 5 |+ Scan (rt: 0.195 min) ESIH202104344.d
7 351.1346
6
51 0, = 0
-0 N[ -OMe
4 N
g ]
3 ﬁ\"#7
W=
2] Chemical Formula: CgHgNzO4
352.1374 Exact Mass: 350.1267
1 Molecular Weight: 350.3740
353.1399
0 T T T T L T T T
343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calcm/z |Diff!mDa) |Diff (ppm) |lun Formula |lon
I 351.1346] 351.1339] -0.63] -1.8[C20 H19 N2 04 [m+H)+ ]

Compound 3qa
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 5 |+ Scan (rt: 0.196 min) ESIH202104343.d
8
7 339.1138
5,
o =,
-0 %y = rF
5 g~
¢ L\ w
4] (1
-
3 Chemical Formula: CigHysFNz0;
Exact Mass: 338 1067
27 Mmqm\arm.gm 3383384
340.1168
1
o 341.1193 3442276
332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
Im,fz ICaIc m/z IDiff (mDa) IDiFf (ppm) Ilon Formula IIon I
| 339.1138] 339.1139] 0.11] 0.34[C19 H16 F N2 03 [M+H)+ |
Compound 3ra
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 5 |+ Scan (rt: 0.131-0.160 min, 19 scans) ESIH202104346.d
5
4.5 349.1553
4
3.5 & o
3 2& ’N\\‘,
25 o N
= )
2 L~
1.5 Chemical Formula: CyyHagN203
350.1584 Exact Mass: 348.1474
1 - Molecular Weight: 248.4020
05 351.1619
342 343 344 345 346 347 348 349 350 351 352 353 354 3é5 356 3é7 358 359 360
Counts vs. Mass-to-Charge (m/z)
Formula Calcul Resul
m/z Calc m/z Diff (mDa Diff Ion Formula Ion
349.1553 349.1547 -0.6 -1.72{C21 H21 N2 O3 (M+H)+
Compound 3sa
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 5 |+ Scan (rt: 0.096 min) ESIH202104348.d
6] 327.0802
5
4]
3
Chemical Formula: Cy7Hq4N2028
2 Exact Mass: 326.0725
Malecular Weight: 3263700
1 328.0831
0 329'\0794 333.0886 335.1382
320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
[m/z [calc m/z [Diff (mDa)  [piff (ppm)  [1on Formula [1on ]
| 327.0802] 327.0798] -0.46] -1.4]C17 HIS N2 03 S JM+H)+ ]
Compound 3ta
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User Spectra

Fragmentor Voltage Collision Energy
0

Ionization Mode

135 ESI
x10 5 |+ Scan (rt: 0.146 min) ESIH202104345.d
6
55 335.1395
54
4.5
o}
4 /9 N
3.5 2
o N
3| T
25 'L//'f
2 Chemical Fermula: CaoH,sN205
1.5 336.1425 Exact Mass: 334.1317
1 Molecular Weight: 334.3750
0.5 337.1451
0 T T T T T T T T T T T T
328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z | Diff (mDa) Diff m) |[nn Formula ]Ion I
335.1395 335.139] -0.47 -1.4|C20 H19 N2 03 [M+H)+ ]
Compound 3ab
Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 5 |+ESI Scan (rt: 0.087-0.100 min, 9 scans) Frag=135.0V ESIH202104583.d
1.6
1.4
o]
1.2 -0 N YO
)/,\ ™
14 o] N
0.8
0.6 Chemical Formula: CiHzgNz05
Exact Mass: 348.1474
0.4 Molecular Weight: 348.4020
0.2
0 T T T T r T T T T T r T r T T T T T
342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|mjz |Ca||: m/z |Diff (mDa) |Diff {(ppm) |Ion Formula |Ion |
[ 349.1551] 349.1547] -0.42] -1.21[C21 H21 N2 03 [M+H)+ |
Compound 3ac
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 5 |+ Scan (rt: 0.141-0.171 min, 19 scans) ESIH202104347.d
8
363.1715
7
6 A o =
_ N
° >Zc>,/}'el N
Al
‘ D8
3] Chemical Formula: CzzHzNz03
Exact Mass: 362.1630
2 364.1743 Molecular Weight: 362.4290
1
o 362.3268 365.1771 371.1371
| 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374

Formula Calculator

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

[m/z [cale m/z [Diff (mDa) [ Diff (ppm) __ |Ton Formula [1on
| -3.21[C22 H23 N2 03 [M+H)+

| 363.1715] 363.1703] -1.17)

Compound 3ad
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Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135
x10 5 |+ESI Scan (rt: 0.091-0.101 min, 7 scans) Frag=135.0V ESIH202104584 .d
14
363.1698
1.2

1

0.8 L\_O A ’f//f
X D}i/\N X
0.6 \J

LA

0.4 Chemical Formula: CooHzaN205
364.1730 Exact Mass: 362,1630
0.2 Molecular Weight: 362.4290
]

357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375
Counts vs. Mass-to-Charge (m/z)

Formula Calcul Results
Imfz |Calc m/z |Diff (mDa) |Diff (ppm) |Ion Formula IIon |
1 363.1698] 363.1703] 0.53] 1.47|C22 H23 N2 03 [m+H)+ ]
Compound 3ae
Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 ESI
x10 5 | +ESI Scan (rt: 0.084-0.090 min, 5 scans) Frag=135.0V ESIH202104581.d
1.6
397.1545
1.4
1.2 =
=\
<
1 o 9 N
! N [ )
i
0.8 O)&?_ \R/\/
L
0.6 L=
. R Chemical Formula: CasHzgN20a
0.4 398.1577 Exact Mass: 39,1474
Molecular Weight: 386.4460
0.2
399.1615
0

389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
[myz [cale m/z [Diff (mDa)  [Diff (ppm)  [Ion Formula [10n |
| 397.1545] 397.1547| 0.19] 0.48[C25 H21 N2 03 [(M+H)+ |

Compound 3af

User Spectra

407

Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI

x10 & |+ Scan (rt: 0.156-0.364 min, 26 scans) ESIH202105595.d

5
4.5
4
3.54
o
3 Il
25
2

351.1696

IR
N <::J

>

1.5 352.1722 Chemical Formula: Cz1HzoNo0y
1 Exact Mass: 350.1630
Molecular Weight: 350.4180

051
o 347.1737 | 353.1756 361.1896

344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
|rm'z |t‘alc m/z |DiFI= (mDa) |Diﬁ (ppm) |[on Formula |[on |
| 351.1696] 351.1703] 0.72] 2.05[C21 H23 N2 03 JM+H)+ ]

Compound 5aa

S124




User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 8 |+ Scan (rt: 0.111 min) ESIH202105586.d
9
* 369.1604
8
[¢]
7 o N
° oty M)
51 N
4
3 F
370.1624 Chemical Formula: CqHz¢FN;05
2 Exact Mass: 368.1536
f Malecular Weight: 368 4084
0 365.1844 371.1660
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calcm/z [Diff (mDa)  [piff (ppm)  [Ton Formula [1on |
| 369.1604] 369.1609] 0.47] 1.27]C21 H22 F N2 03 JM+H)+ ]
Compound 5ba
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 4 |+ Scan (rt: 0.190-0.307 min, 15 scans) ESIH202105587.d
5 385.1305
0
o Ty
5 N Ty
P i’
° :f"(:;f
4 S
P
3 =]
Cherical Formula: CzyHay CIN; O
2 387.1347 Exact Mass: 384.1241
1 Molecular Weight: 384 8600
386.1335
1.141
k 388.1385 39 8 396.1542
0 T T T T T T T T T T
378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|m/z ICaIc m/z |Diff (mDa) |Diff (ppm) IIon F Il I]an |
[ 385.1305] 385.1313] 0.82] 2.14]C21 H22 CIN2 03 J(M+H)+ ]
Compound Sca
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175
x10 5 |+ Scan (rt: 0.283-0.324 min, 6 scans) ESIH202105598.d
6,
55 429.0804 4310785
54
45| o
o _
41 P E Yy
351 ]\/J“ﬂwg
34 [ : )
25 ~
2 Br
Chenmical Formula: CzyHzyBriN,05
1.5 430.0835 432.0816 Exact Mass: 428.0736
14 Molecular Weight: 429.3140
0.5 433.0836
0 T T T
422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|m,fz Calcm/z |Diff (mDa) IDiFF (ppm) |Iun Formula IInn I
| 429.0804 429.0808| 0.44] 1.01[C21 H22 Br N2 03 [M+H)+ ]

Compound 5da
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0
x10 7 |+ Scan (rt: 0.141-0.216 min, 10 scans) ESIH202105583.d
1.2
1.1 * 365.1866
1
o)
0.9 L
03] oty N
0.7 N T
0.6
0.5 Me'
0.4 Chemical Formula: CaoHzsMNa03
- 366.1877 Exact Mass: 364.1787
0.3 Molecular Weight: 364.4450
0.2
0.1 367.1909
01 T 7 T — T T T T T T
358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z |Diff (mDa) |D|'ff (ppm) |]nn Formula |Ion |
| 365.1866]  365.186] -0.64] -1.74[C22 H25 N2 03 [m+H+ ]
Compound 5fa
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
x10 8 |+ Scan (rt: 0.093-0.176 min, 11 scans) ESIH202105580.d
9
* 396.1550
84
o,
7 o Nat
6 /\gk N /0%
5,
44 O,N
34 Chemical Formula: Cz1HziN20s
397.1568 Exact Mass: 3951481
24 Molecular Weight: 395.4150
1
398.1602
oL 389.1629 394.1741 | |
389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z ]Diﬁ (mDa) |Diff (ppm) []nn Formula |Ion
| 396.155] 396.1554] 0.42] 1.07[C21 H22 N3 05 JM+H)+ ]
Compound 5ga
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175
x10 7 |+ Sean (rt: 0.127 min) ESIH202105581.d
1.1
1 *385.1314
0.9
0.8 o
0.7 0 Ty
~h RO
05 N
0.4 387.1278 a
0.3 386.1328 Chemical Formula; CaqHz(CIN,O;
0.2 Exact Mass: 384,1241
014 388.1304 Molecular Weight: 384.8600
o 384.2996 389.1337 396.1536
378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396
Counts vs. Mass-to-Charge (m/z)
Formula Calcul R Its
|mfz |Calc m/z |Diff (mDa) |Diff {(ppm) |[or| Formula |Ion |
I 385.1314] 385.1313] -0.09] -0.24|C21 H22 CI N2 03 [M+R)+ ]

Compound 5Sia
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 8 |+ Scan (rt: 0.077 min) ESIH202105582.d
1.64
429.0796 431.0779
1.4 °
1.2 N
oy NSO
1 N
081 Br
0.6 Chemical Formula: Cp4Hz(BrN;O3
Exact Mass: 428.0736
0.4 430.0839 | 432.0820 Molecular Weight: 429.3140
0.2
433.0836
0 T T T T T T T T T T T
422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|mfz ICaIl: m/z IDiff (mDa) IDiff (ppm) IIun Formula |Ion I
[ 429.0796] 429.0808] 1.22| 2.85[C21 H22 Br N2 03 [M+H)+ |
.
Compound 5ja
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
x10 6 |+ Scan (rt: 0.138-0.229 min, 12 scans) ESIH202105585.d
9
8 *385.1310
o
7 o N—
‘] o O
5 cl N
4
387.1279 Chemical Formula: CziHz;CIN2O4
3 Exact Mass: 384.1241
2 386.1330 Molecular Weight: 384 8600
1 388.1308
o | 389.1336
378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|mfz |Calc m/z |Diff (mDa) |Diff (ppm) |Ior| Formula |len |
[ 385.131] 385.1313] 0.37] 0.95]C21 H22 CI N2 03 [mM+H)+ ]
Compound 5ka
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
x10 7 |+ Scan (rt: 0.154-0.254 min, 13 scans) ESIH202105588.d
1.1
1 *387.1519
0.9 o)
0.8 e -
07| oty ML)
0.6 F- N
0.5 F
0.4 Chemical Formula: CaHzoF2N;03
03 388.1531 Exact Mass: 386.1442
0.2 Molecular Weight: 386.3988
0.1
o 385.1309 | ) 339'|1555 391.1589 398.1352
380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|rr|,fz |ca|c m/z |Dlﬁ (mDa) lDIff (ppm) |lon Formula |Ion |
[ 387.1519] 387.1515] -0.39] -1[c21 H21 F2 N2 03 [M+H)+ |

Compound Sna
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
%10 7 |+ Scan (rt: 0.146-0.229 min, 11 scans) ESIH202105584.d
1'1 1 *405.2179
o
0.9 o
0 oy D)
0.7 NG
0.6
05
0.4 406.2190 Chemical Formula: CasHagN205
0.34 Exact Mass: 404.2100
Molecular Weight: 404.5100
0.2
0.1 407.2221
0 | ) 409.2311 416.2104
| 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
[m/z Calcm/z |Diff (mDa) __ [Diff (ppm) _ [Ton Formula [10n |
| 405.2179 405.2173| -0.62] -1.54]C25 H29 N2 03 JM+R)+ ]
Compound S5pa
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
%10 7 |+ Scan (rt: 0.121 min) ESIH202105589.d
1.1
1 * 369.1604
0.9
] o]
0.8 o y,
0.7 N
™ N4 yF
0.6 o ;{‘{.,
0.5 [
0.4- 7
0.3 370.1618 Chemical Formula: CzqHyFN2O5
Exact Mass: 368.1536
0.2 Molecular Weight: 368.4084
01 4 - -~
. 365.1842 371.1652
' 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calc m/z |Diff (mbDa) |Diff (ppm) |Ion Formula |[on |
| 369.1604] 369.1609] 0.46] 1.26]C21 H22 F N2 03 [M+H)+ ]
Compound Sra
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
%10 © |+ Scan (rt: 0.200 min) ESIH202105807.d
24
22] 379.2017
2
1.8
16
1.4
12
1
08
0.6 380.2058 Chemical Formula: CazHag2 03
. Exact Mass: 378.1943
0.4 Molecular Weight: 378.4720
0.2 381.2084
0 : - : : :
372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 380 390

Formula Calculator

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

mjz

|Ion Formula

379.

[calc m/z [Diff (mpa)  [piff (ppm)
[

2017] 379.2016] -0.09

-0.25]C23 H27 N2 03

[(M+H)+

Compound Ssa

S128




User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
170 0 ESI

%10 5 |+ Scan (rt: 0.11 min) ESIH202204157.d

84 289.1542 0
71 e i N»\_
61 '
5

4 Chemical Formula: CygHzgN;03
Exact Mass: 288.1474
Molecular Weight: 288.3470

3_

2 290.1559

i 284.2943 287.1382 291.1560 296.1392
0

283 284 285 286 287 288 289 290 291 292 203 294 295 296
Counts vs. Mass-to-Charge (m/z)

Formula Calcul Resul
I@fz |Calc m/z |Diff (mDa) |Diff (ppm) |Ior| Formula |lon |
289.1542| 289.1547| 0.47] 1.63|C16 H21 N2 03 [M+H)+ ]

Compound Sua

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
170 0 ESI
%10 5 |+ Scan (rt: 0.20-0.27 min, 9 scans) ESIH202204158.d
[e]
1.6 315.1701 o] };
1.4 o N)\ <
1.2 N
‘I .
Chemical Formula: C1gH;N,04
0.8 Exact Mass: 314.1630
0.6 Molecular Weight: 314.3850
0.4 316.1721
0.2
311.1365 318.0674 321-|1231 | 323.1558
0 ‘ L 1 L | 1 N 1

308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
|m,rz [Calc m/z |Diff (mDa) |Diﬂ‘ (ppm) |Inn Formula |Ion |
| 315.1701] 315.1703] 0.23] 0.72[C18 H23 N2 03 [mM+H)+ ]

Compound Sva

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0

x10 6 |+ Scan (rt: 0.268-0.326 min, 8 scans) ESIH202105593.d

1.6
365.1859
1.4
1.2+

0, _’f
1 o
g N TS
05 O

0.6
Chemical Formula: CasHzgNz03
0.4 366.1900 Exact Mass: 364.1787
Molecular Weight: 364.4450

0.2
0 361.1903 67,1920 369.1544
358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376
Counts vs. Mass-to-Charge (m/z)
Fi la Calculator Results
m/z Calc m/z__|Diff (mDa Diff Ton Formula Ion
365.1859] 365.186 0.1 0.28[C22 H25 N2 03 (M+H)+

Compound 5ab

S129



User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 & |+ Scan (rt: 0.174-0.316 min, 18 scans) ESIH202105594.d
22 413.1856
2,
1.8
1.6
1.4
o
1.2 g p
1 Ao
08| >
4141891 St
0.6 Chemical Formula: CagHagM203
0.4 Exact Mass: 4121787
0.2 415.1923 Molecular Weight: 412 4890
‘0 406.2193 409.1327 | Y
406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|mlz ICaIc m/z IDiFf (mDa) IDif‘f (ppm) IIon Formula ]Ion |
| 413.1856]  413.186] 0.37] 0.88]C26 H25 N2 03 [+
Compound Sac
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
x10 7 |+ Scan (rt: 0.163 min) ESIH202105590.d
1.2
11 *379.2016
1
09
0.8 | oy
0.7 g N&“<:>
0.6 LN T
0s] Co
0.4 380.2026 Chemical Formula: Ca3HzsN203
0.3 Exact Mass: 378.1943
0.2 Molecular Weight: 378 4720
0.1 381.2053
B 3832115 3851300  387.1495  389.1731
372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z |Ca|c m/z |Diff§mDa) |Diff!EEm) |]un Formula |]un |
379.2016] 379.2016] -0.01] -0.02]C23 H27 N2 03 Jm+R)+ ]
Compound 5ad
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0
x10 7 |+ Scan (rt: 0.177-0.236 min, 8 scans) ESIH202105591.d
1.1
; *379.2012
o
0.9 o A
0.8 N, N
(o] N
N
0.6 i
05 &
0.4 Chemical Formula: Cz3HzeNz0;
- 380.2024 Exact Mass: 378.1943
0.3 Molecular Weight: 378.4720
0.2
0.1 381.2056
0 | ) 383.2153  385.1297  387.1496
' 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|m]z Calc m/z |D‘|Ff (mDa) |Diff (ppm) |Ion Formula |Inn |
| 379.2012] 379.2016] 0.39] 1.04[C23 H27 N2 03 [M+H)+ ]

Compound Sae

S130




User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
175 ESI
x10 & |+ Scan (rt: 0.213 min) ESIH202105592.d
5.5 413.1858
5
4.5
4
o,
3.5 o -
N AN Yy
| oL 0
25 7
2] P
15 414.1885 Chemical Formula: CygHayM;0s
-~ Exact Mass: 4121787
14 Molecular Weight: 412.4890
05 415.1924
04 T r r : r T : r r T T
406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
m/z Calcm/z |lef (mDa) |lef (ppm) |Ion Formula |Ion |
[ 413.1858]  413.186[ 0.21] 0.52[C26 H25 N2 O3 JiM+H)+ |
Compound Saf
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 5 |+ Scan (rt: 0.223 min) ESIH202105806.d
1
361.1543
0.9
0.8 o O,
N,
0.71 o \7@
0.6 V] N
0.5
0.4 ] Chemical Formula: Cz;HzN-05
Exact Mass: 360.1474
0.3 Molecular Weight: 360.4130
362.1572
0.2 355.0690
0.1 356.0703 363.1624 371.1019
0

354 355 356 357 358 350 360 361 362 363 364 365 366 367 368 369 370

Formula Calculator Results

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

|mlz ICaIc m/z IDiff (mDa) IDiff (ppm) IInn Formula Ilun |
[ 361.1543] 361.1547| 0.37] 1.03[C22 H21 N2 03 [M+H)+ ]
Compound 6

S131

371 372




User Spectra

Fragmentor Voltage

Collision Energy Ionization Mode
0

175 ESI
x10 6 |+ Scan (rt: 0.186-0.244 min, 8 scans) ESIH202105856.d
1.4
437.1859
1.2
1
0.8
0.6 Chemical Formula: Cp5Ha4N205
438.1896 Exact Mass: 436.1787
0.4 : Molecular Weight: 436.5110
0.24
439.1926
o | 448.1715
430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
|m,fz |Calc m/z |Diﬁ’ (mDa) |Diff (ppm) |Inn Formula |Inr| |
[ 437.1859] __ 437.186] 0.1] 0.24]C28 H25 N2 03 [M+H)+ |
Compound 7

S132




