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1. General informations

All the reagents and solvents were purchased from commercial suppliers and used without
purification unless otherwise noted. All the electrochemical reactions were performed in a
Schlenk tube and monitored by TLC. Flash column chromatography was performed with
silica gel (200-300 mesh). Cyclic voltammograms were recorded on a CHI 760E potentiostat
in a three-electrode cell configuration with a glassy carbon working electrode (3 mm diameter)
and a platinum wire counter electrode versus a SCE reference electrode. NMR spectra were
recorded on a Bruker AV-400 instrument. Data were reported as chemical shifts in ppm
relative to TMS (0.00 ppm) for *H and CDCl; (77.2 ppm). The abbreviations used for
explaining the multiplicities were as follows: s = singlet, d = doublet, t = triplet, g = quartet, p
= pentet, m = multiplet. High-resolution mass spectra (HRMS) were recorded on a Bruker

Esquire LC 6000 ion trap mass spectrometer using electrospray ionization.

2. Optimization of reaction conditions

Table S1. Optimization of reaction conditions.?

N, 7
N O NH,
’] SNSN
GF Pt H
+ HOAc (2 eq) OMe

BusNCIO4(0.02 M)

OMe OMe MeCN (5 mL), 6 mA, 50°C, N, OMe
1 2 3
Entry Deviation from standard conditions Yield (%)°
1 None 91
2 NO HOAc NR
3 TFA, HCO-H instead of HOAc Trace
4 PhCO2H, pivalic acid instead of HOAc 86, 53
5 TBABF4, BusNPFg, BusNOAc, TBAI 60-85
6° DCM, DCE, Acetone as solvent 65, 73,42
7 MeCN/DMSO, MeCN/DME (1/4) Trace
8 rt, 60°C, 70°C 46, 88, 74
9 GF(+)[SST (-), GF(+)|Ni(-), GF(+)|Cu(-), 53,72,70
10° CH)Pt(-) trace
114 Pt(+)|Pt (-) 26
12 open to air 81
13 No electricity NR

@Reaction conditions: 1 (0.6 mmol), 2 (0.2 mmol), HOAc (0.4 mmol), BusNCIO4 (0.02 M), MeCN (5 mL),
GF anode, Pt cathode, constant current (6 mA), 50 °C, N2 atmosphere, 15 h (16.7 F mol), undivided cell.
bIsolated yield. *Reaction conditions: 1 (0.5 mmol), 2 (0.25 mmol), BusNBF4 (0.5 mmol), MeCN/HOAc (4
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ml/0.5 mL), Graphite rod anode, Pt cathode, 10 mA, 60 °C, N2 atmosphere. 9Reaction conditions: 1 (1.0
mmol), 2 (0.5 mmol), BusNCIO4 (0.25 mmol), MeCN/MeOH (4 ml/1 mL), Pt anode, Pt cathode, 10 mA, 40
°C, N2 atmosphere.

3. Procedures for electrolysis

General Procedure for the electosynthesis of N-Mannich bases. A 10 mL dry Schlenk tube
equipped with a magnetic stir bar was charged with tertiary amines (0.6 mmol, 3.0 equiv),
amides (0.2 mmol), BusNCIOs (0.02 M) in MeCN (5.0 mL). Acetic acid (0.4 mmol, 2.0 equiv)
was then added via microliter syringe. The reaction vessel was fitted with a graphite felt (GF)
anode (0.3 cm x 1.0 cm x 1.5 cm) and a platinum cathode (Pt) (0.1 cm x 1.0 cm x 1.0 cm).
The solution was degassed by bubbling with N, for 3 minutes to remove dissolved oxygen.
Constant current electrolysis was then performed at 6 mA while maintaining the reaction
temperature at 50T for 15 hours (monitored by TLC). Upon completion, the reaction mixture
was concentrated in vacuo, and the crude product was purified by flash chromatography on

silica gel (petroleum ether/ethyl acetate) to afford the desired amidation products.
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Figure S1. Reaction setup for electrolysis.

Gram-scale electosynthesis of 3. A dry 0.5 L beaker-type electrochemical cell was charged
with 4-methoxy-N, N-dimethylaniline 1 (30 mmol, 4.53 g), 4-methoxybenzylamide 2 (10
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mmol, 1.51 g), BusNCIO4 (0.02 M) in MeCN (250 mL). HOAc (20 mmol) was added through
syringe. Then the cell was equipped with three parallel electrodes that consist of two GF
anodes (0.3 cm x 3.0 cm x 5.0 cm) and a sandwiched Pt cathode (0.1 cm x 3.0 cm x 3.0 cm).
The reaction solution was degassed by N sparging for 10 minutes to ensure complete oxygen
removal. Constant current electrolysis was conducted at 120 mA while maintaining the
temperature at 50C for 37 hours (monitored by TLC). The solution was degassed by
bubbling with N> for 10 minutes to remove dissolved oxygen. Upon completion, the mixture
was concentrated under reduced pressure, and the crude product was purified by flash
chromatography on silica gel (PE/EA = 5/2) to afford 3 as white solid (2.43 g, 81%).

4. Characterization data for products

O
\NAN)K©\
H
OMe

OMe
4-methoxy-N-(((4-methoxyphenyl)(methyl)amino)methyl)benzamide (3). White solid, mp
118.2-119.1 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol . Purified by flash silica column chromatography with PE/EA = 5/2, Y = 91%,
(54.6 mg).
IH NMR (400 MHz, CDCls) & 7.97 — 7.58 (m, 2H), 7.02 — 6.72 (m, 7H), 4.97 (d, J = 5.6 Hz,
2H), 3.78 (s, 3H), 3.72 (s, 3H), 2.94 (s, 3H).
13C NMR (101 MHz, CDCls) § 167.56, 162.27, 152.75, 142.47, 128.92, 126.41, 115.64,
114.84, 113.69, 59.16, 55.65, 55.37, 38.23.
ESI HRMS m/z (M+Na)* calcd for C17H20N2NaO3 323.1366, obsd 323.1373.

OMe
4-bromo-N-(((4-methoxyphenyl)(methyl)amino)methyl)benzamide (4). Brown solid, mp
73.5-74.0 °C. The title compound was prepared according to general procedure, electricity =
16.7 F mol.Purified by flash silica column chromatography with PE/EA = 3/1, Y = 43%,
(30.0 mg).
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'H NMR (400 MHz, CDCls) 8 7.66 — 7.51 (m, 4H), 6.95 — 6.82 (m, 4H), 6.48 (s, 1H), 5.06 (d,
J=5.6 Hz, 2H), 3.79 (s, 3H), 2.99 (s, 3H).

13C NMR (101 MHz, CDCls) & 167.10, 153.20, 142.34, 133.15, 132.00, 128.75, 126.56,
115.95, 115.12, 59.55, 55.85, 38.48.

ESI HRMS m/z (M+Na)* calcd for C16H17BrN2NaO, 371.0366, obsd 371.0366.

0]

HNJ\O\
>N OH
e

oM

4-hydroxy-N-(((4-methoxyphenyl)(methyl)amino)methyl)benzamide (5). Brown oil. The
title compound was prepared according to general procedure, electricity = 16.7 F mol™.
Purified by flash silica column chromatography with PE/EA = 3/2, Y = 69%, (39.5 mg).

'H NMR (400 MHz, CDCls) 6 7.55 (d, J = 8.5 Hz, 2H), 6.83 (s, 4H), 6.80 (d, J = 8.4 Hz, 2H),
6.61 (t, J =5.6 Hz, 1H), 4.99 (d, J = 5.6 Hz, 2H), 3.74 (s, 3H), 2.93 (s, 3H).

13C NMR (101 MHz, CDCls) § 168.71, 160.38, 153.14, 142.40, 129.18, 125.19, 116.13,
115.77, 115.12, 59.63, 55.87, 38.42.

ESI HRMS m/z (M+H)* calcd for C16H19N2O3 287.1390, obsd 287.1395.

OMe
methyl 4-((((4-methoxyphenyl)(methyl)amino)methyl)carbamoyl)benzoate (6). Brown
solid, mp 78.3-79.1 °C. The title compound was prepared according to general procedure,
electricity = 16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 5/2,
Y = 95%, (62.3 mg).
'H NMR (400 MHz, CDCls) 6 8.02 (d, J = 7.5 Hz, 2H), 7.76 (d, J = 8.4 Hz, 2H), 6.85 (s, 4H),
6.81 —6.74 (m, 1H), 5.03 (d, J = 5.6 Hz, 2H), 3.91 (s, 3H), 3.75 (s, 3H), 2.97 (s, 3H).
13C NMR (101 MHz, CDCl3) & 167.29, 166.37, 153.07, 142.28, 138.22, 132.89, 129.90,
127.19, 115.82, 115.01, 59.50, 55.77, 52.53, 38.43.
ESI HRMS m/z (M+Na)* calcd for C1gH20N2NaO, 351.1315, obsd 351.1324.
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OMe
N-(((4-methoxyphenyl)(methyl)amino)methyl)-3,5-dimethylbenzamide (7). Brown solid,
mp 89.7-90.6 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 3/1, Y = 95%,
(56.6 mg).
'H NMR (400 MHz, CDCls) 6 7.32 (s, 2H), 7.10 (s, 1H), 6.85 (s, 4H), 6.58 (t, J = 5.4 Hz, 1H),
5.02 (d, J = 5.7 Hz, 2H), 3.75 (s, 3H), 2.97 (s, 3H), 2.31 (s, 6H).
13C NMR (101 MHz, CDCls) & 168.43, 152.94, 142.50, 138.38, 134.27, 133.37, 124.85,

115.76, 114.99, 59.23, 55.78, 38.33, 21.31.
ESI HRMS m/z (M+Na)* calcd for C1gH22N2NaO, 321.1573, obsd 321.1578.

o]

fl: O\
OMe

N-(((4-methoxyphenyl)(methyl)amino)methyl)-4-(prop-2-yn-1-yloxy)benzamide (8).
Brown oil. The title compound was prepared according to general procedure, electricity =
16.7 F mol™?. Purified by flash silica column chromatography with PE/EA = 5/2, Y = 84%,
(54.4 mg).

!H NMR (400 MHz, CDCls) 8 7.70 (d, J = 8.8 Hz, 2H), 6.97 (d, J = 8.9 Hz, 2H), 6.86 (s, 4H),
6.44 (s, 1H), 5.03 (d, J = 5.7 Hz, 2H), 4.72 (d, J = 2.5 Hz, 2H), 3.77 (s, 3H), 2.97 (s, 3H), 2.53
(d, J=2.4 Hz, 1H).

13C NMR (101 MHz, CDCls) & 167.40, 160.29, 153.09, 142.49, 128.94, 127.46, 115.95,
115.08, 114.85, 78.02, 76.22, 59.37, 55.97, 55.85, 38.43.

ESI HRMS m/z (M+Na)* calcd for C19H20N2NaO3 347.1366, obsd 347.1368.

2
OMe
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N-(((4-methoxyphenyl)(methyl)amino)methyl)-4-(undec-10-en-1-yloxy)benzamide  (9).
White solid, mp 80.5-81.4 °C. The title compound was prepared according to general
procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA=3/1,Y = 85%, (74.5 mg).

IH NMR (400 MHz, CDCls) § 7.67 (d, J = 8.8 Hz, 2H), 6.89 — 6.83 (m, 6H), 6.50 (g, J = 4.9,
4.4 Hz, 1H), 5.81 (ddt, J = 16.9, 10.1, 6.6 Hz, 1H), 5.16 — 4.80 (m, 4H), 3.96 (t, J = 6.6 Hz,
2H), 3.76 (s, 3H), 2.96 (s, 3H), 2.04 (q, J = 7.0 Hz, 2H), 1.77 (p, J = 6.8 Hz, 2H), 1.53 — 1.21
(m, 12H).

13C NMR (101 MHz, CDCls) 6 167.56, 162.07, 153.00, 142.56, 139.35, 128.92 (2C), 126.23,
115.87 (2C), 115.03 (2C), 114.35 (2C), 114.29, 68.31, 59.29, 55.80, 38.37, 33.93, 29.62,
29.54, 29.47, 29.24, 29.04 (2C), 26.10.

ESI HRMS m/z (M+H)* calcd for C27H39N203 439.2955, obsd 439.2952.

)

O/\/\/

N-(((4-methoxyphenyl)(methyl)amino)methyl)-4-(pentyloxy)benzamide (10). Brown solid,
mp 79.7-80.7 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol . Purified by flash silica column chromatography with PE/EA = 3/1, Y = 96%,
(68.4 mg).

'H NMR (400 MHz, CDCls) § 7.67 (d, J = 8.8 Hz, 2H), 6.96 — 6.76 (m, 6H), 6.63 — 6.49 (m,
1H), 5.01 (d, J = 5.6 Hz, 2H), 3.96 (t, J = 6.6 Hz, 2H), 3.75 (s, 3H), 2.95 (s, 3H), 1.78 (dt, J =
14.5, 6.8 Hz, 2H), 1.40 (dddd, J = 21.4, 15.4, 8.3, 5.4 Hz, 4H), 0.92 (t, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCls) & 167.58, 162.04, 152.95, 142.55, 128.92, 126.21, 115.83,
115.00, 114.32, 68.27, 59.26, 55.78, 38.35, 28.92, 28.23, 22.55, 14.13.

ESI HRMS m/z (M+Na)* calcd for C21H2sN2NaO3 379.1992, obsd 379.1997.

© )K©\O/\/\/\/C02Et

ethyl  7-(4-((((4-methoxyphenyl)(methyl)amino)methyl)carbamoyl)phenoxy)heptanoate
(11). Brown solid, mp 82.3-83.1 °C. The title compound was prepared according to general
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procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA=5/2,Y = 97%, (79.6 mg).

IH NMR (400 MHz, CDCls) & 7.68 (d, J = 8.8 Hz, 1H), 6.96 — 6.79 (m, 6H), 6.62 (t, J = 5.7
Hz, 1H), 5.01 (d, J = 5.7 Hz, 2H), 4.11 (g, J = 7.1 Hz, 2H), 3.95 (t, J = 6.4 Hz, 2H), 3.75 (s,
3H), 2.96 (s, 3H), 2.30 (t, J = 7.5 Hz, 2H), 1.78 (p, J = 6.7 Hz, 2H), 1.65 (p, J = 7.5 Hz, 2H),
1.52 — 1.43 (m, 2H), 1.42 — 1.34 (m, 2H), 1.24 (t, J = 7.1 Hz, 3H).

3C NMR (101 MHz, CDCls) 6 173.86 (C=0), 167.55 (C=0), 161.93 (Cq), 152.90 (Cq),
142.52 (Cq), 128.92 (CH, 2C), 126.25 (Cq), 115.78 (CH, 2C), 114.94 (CH, 2C), 114.26 (CH,
2C), 68.05 (CH>), 60.33 (CHy), 59.23 (CHy), 55.74 (OCH3), 38.32(NCHs), 34.31 (CH,), 28.99
(CH>), 28.90 (CHy), 25.76 (CHy), 24.91 (CHy), 14.34 (CHb).

ESI HRMS m/z (M+Na)* calcd for CasHssN2NaOs 465.2360, obsd 465.2366.

OMe
I
Yonac
_N__N o)
0]
4-((((4-methoxyphenyl)(methyl)amino)methyl)carbamoyl)phenyl palmitate (12). White
solid, mp 92.5-93.4 °C. The title compound was prepared according to general procedure,
electricity = 16.7 F mol. Purified by flash silica column chromatography with PE/EA = 3/1,
Y = 64%, (45.6 mg).
IH NMR (400 MHz, CDCl3) § 7.72 (d, J = 8.5 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H), 6.85 (s, 4H),
6.54 (t, J =5.7 Hz, 1H), 5.02 (d, J = 5.6 Hz, 2H), 3.76 (s, 3H), 2.96 (s, 3H), 2.55 (t, J = 7.5 Hz,
2H), 1.74 (p, J = 7.4 Hz, 2H), 1.47 — 1.17 (m, 24H), 0.88 (t, J = 6.8 Hz, 3H).
13C NMR (101 MHz, CDCls) & 172.08, 167.21, 153.47, 153.15, 142.38, 131.79, 128.58,
121.94, 115.99, 115.07, 59.47, 55.82, 38.42, 34.51, 32.08, 29.84, 29.83, 29.81, 29.75, 29.60,

29.51, 29.39, 29.23, 24.99, 22.85, 14.28.
ESI HRMS m/z (M+H)" calcd for Cs2HasN204525.3687, obsd 525.3682.

OMe
N-(((4-methoxyphenyl)(methyl)amino)methyl)nicotinamide  (13). Brown solid, mp

71.4-72.4 °C. The title compound was prepared according to general procedure, electricity =
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16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 2/3, Y = 40%,
(21.7 mg).

'H NMR (400 MHz, CDCls) 5 8.87 (d, J = 2.2 Hz, 1H), 8.63 (d, J = 4.8 Hz, 1H), 8.05 (dd, J
=7.7,1.8Hz, 1H), 7.32 (dd, J = 8.0, 4.9 Hz, 1H), 6.96 (t, J = 5.6 Hz, 1H), 6.84 (s, 4H), 5.03
(d, J=5.6 Hz, 2H), 3.75 (s, 3H), 2.97 (s, 3H).

13C NMR (101 MHz, CDCls) 8 166.29, 153.15, 152.38, 148.05, 142.27, 135.33, 130.12,
123.61, 115.96, 115.03, 59.52, 55.78, 38.43.

ESI HRMS m/z (M+Na)* calcd for C1sH17N3sNaO,294.1213, obsd 294.1217.

O

OMe
N-(((4-methoxyphenyl)(methyl)amino)methyl)furan-2-carboxamide Brown oil. (14). The

title compound was prepared according to general procedure, electricity = 16.7 F mol™.
Purified by flash silica column chromatography with PE/EA = 2/1, Y = 90%, (46.8 mg).

!H NMR (400 MHz, CDCl3) & 7.45 — 7.36 (m, 1H), 7.12 (d, J = 3.5 Hz, 1H), 6.86 (s, 4H),
6.77 (s, 1H), 6.47 (dd, J = 3.5, 1.8 Hz, 1H), 5.01 (d, J = 5.9 Hz, 2H), 3.76 (s, 3H), 2.96 (s,
3H).

13C NMR (101 MHz, CDCls) & 158.84, 153.02, 147.66, 144.15, 142.33, 115.83, 115.00,
114.84,112.34, 58.27, 55.78, 38.28.

ESI HRMS m/z (M+Na)* calcd for C14H16N2NaO3 283.1053, obsd 283.1055.

(0]
\NAN S

Ho |y

OMe
N-(((4-methoxyphenyl)(methyl)amino)methyl)thiophene-2-carboxamide  (15). Brown

solid, mp 72.1-73.0 °C. The title compound was prepared according to general procedure,
electricity = 16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 3/1,
Y = 87%, (48.0 mg).

'H NMR (400 MHz, CDCl3) 6 7.46 (dt, J = 4.6, 1.7 Hz, 2H), 7.03 (dd, J = 4.9, 3.8 Hz, 1H),
6.85 (s, 4H), 6.56 (t, J = 5.8 Hz, 1H), 5.00 (d, J = 5.8 Hz, 2H), 3.76 (s, 3H), 2.96 (s, 3H).

3C NMR (101 MHz, CDCl3) & 162.45, 153.05, 142.39, 138.77, 130.52, 128.34, 127.77,
115.91, 115.01, 59.26, 55.80, 38.33.
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ESI HRMS m/z (M+Na)* calcd for C14H16N2NaO,S 299.0825, obsd 299.0828.
0]
\N/\N S
Hoo |l
OMe

N-(((4-methoxyphenyl)(methyl)amino)methyl)benzo[b]thiophene-2-carboxamide  (16).
Brown solid, mp 68.6-69.5 °C. The title compound was prepared according to general
procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA =3/1,Y = 90%, (58.7 mg).

'H NMR (400 MHz, CDCls) 8 7.81 (d, J = 7.7 Hz, 1H), 7.75 (d, J = 7.7 Hz, 1H), 7.70 (s, 1H),
7.47 —7.32 (m, 2H), 6.86 (s, 4H), 6.73 (t, J = 5.8 Hz, 1H), 5.03 (d, J = 5.7 Hz, 2H), 3.75 (s,
3H), 2.97 (s, 3H).

13C NMR (101 MHz, CDCl3) & 162.94, 153.15, 142.33, 141.09, 139.14, 138.29, 126.55,
125.47, 125.20, 125.05, 122.82, 116.01, 115.05, 59.49, 55.79, 38.39.

ESI HRMS m/z (M+Na)* calcd for C1gH1sN2NaO,S 349.0981, obsd 349.0988.

(@)
\N/\N)%\/S
D

OMe
N-(((4-methoxyphenyl)(methyl)amino)methyl)benzo[d]thiazole-2-carboxamide (17).

Brown solid, mp 130.5-131.2 °C. The title compound was prepared according to general
procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA =3/2,Y = 86%, (56.3 mg).

'H NMR (400 MHz, CDCl3) § 9.07 (s, 1H), 8.40 (d, J = 1.7 Hz, 1H), 8.09 (d, J = 8.5 Hz, 1H),
7.80 (d, J = 8.4 Hz, 1H), 6.87 (s, 4H), 6.75 (t, J = 5.8 Hz, 1H), 5.08 (d, J = 5.6 Hz, 2H), 3.76
(s, 3H), 3.00 (s, 3H).

13C NMR (101 MHz, CDCl3) & 167.43, 156.85, 155.27, 153.14, 142.36, 134.25, 131.72,
124.83, 123.67, 121.88, 115.92, 115.09, 59.64, 55.82, 38.49.

ESI HRMS m/z (M+Na)* calcd for Ci:H1-N3NaO-S 350.0934, obsd 350.0935.
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N-(((4-methoxyphenyl)(methyl)amino)methyl)quinoline-2-carboxamide (18). Brown solid,
mp 73.0-73.7 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 3/1, Y = 60%,
(38.5 mg).

'H NMR (400 MHz, CDCls) & 8.64 (t, J = 6.2 Hz, 1H), 8.30 (s, 2H), 8.06 (d, J = 8.5 Hz, 1H),
7.86 (dd, J =8.3, 1.4 Hz, 1H), 7.74 (ddd, J = 8.5, 6.9, 1.5 Hz, 1H), 7.60 (ddd, J = 8.2, 6.9, 1.2
Hz, 1H), 7.02 — 6.79 (m, 4H), 5.13 (d, J = 6.1 Hz, 2H), 3.78 (s, 3H), 3.03 (s, 3H).

13C NMR (101 MHz, CDCls) & 165.12, 152.97, 149.54, 146.58, 142.68, 137.69, 130.26,
129.90, 129.52, 128.15, 127.88, 119.05, 115.87, 115.01, 58.88, 55.85, 38.40.

ESI HRMS m/z (M+Na)* calcd for C1sH1sN3NaO- 344.1369, obsd 344.1376.

(E)-N-((methyl(phenyl)amino)methyl)-3-(p-tolyl)acrylamide (19). White solid, mp
98.4-99.2 °C. The title compound was prepared according to general procedure, electricity =
16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 5/2, Y = 47%,
(26.3 mg).

IH NMR (400 MHz, CDCls) & 7.61 (d, J = 15.6 Hz, 1H), 7.35 (d, J = 8.1 Hz, 2H), 7.32 - 7.22
(m, 2H), 7.14 (d, J = 7.8 Hz, 2H), 6.95 — 6.74 (m, 3H), 6.30 (d, J = 15.6 Hz, 1H), 6.18 (s, 1H),
5.03 (d, J = 5.7 Hz, 2H), 3.02 (s, 3H), 2.34 (s, 3H).

13C NMR (101 MHz, CDCls) & 166.66, 148.03, 141.91, 140.30, 132.00, 129.70, 129.65,

127.98, 119.27, 118.30, 113.38, 57.67, 38.11, 21.56.
ESI HRMS m/z (M+Na)* calcd for C1sH20N2NaO 303.1468, obsd 303.1472.

OMe
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N-(((4-methoxyphenyl)(methyl)amino)methyl)-2-oxo-2H-chromene-3-carboxamide. (20).
Brown solid, mp 124.5-125.3 °C. The title compound was prepared according to general
procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA = 2/1,Y = 95%, (64.2 mg).

IH NMR (400 MHz, CDCl3) § 9.17 (t, J = 5.8 Hz, 1H), 8.89 (s, 1H), 7.65 (ddd, J = 13.9, 7.7,
1.5 Hz, 2H), 7.36 (t, J = 7.8 Hz, 2H), 6.94 — 6.81 (m, 4H), 5.03 (d, J = 5.7 Hz, 2H), 3.75 (5,
3H), 3.00 (s, 3H).

13C NMR (101 MHz, CDCls) & 162.05, 161.37, 154.54, 152.96, 148.75, 142.38, 134.29,
129.94, 125.41, 118.65, 118.32, 116.73, 115.83, 114.90, 59.08, 55.73, 38.49.

ESI HRMS m/z (M+Na)* calcd for C1sH1sN2NaO4 361.1159, obsd 361.1161.

A
\N/\N
sl

N-((methyl(phenyl)amino)methyl)-2-phenylacetamide (21). White solid, mp 74.8-75.5 °C.
The title compound was prepared according to general procedure, electricity = 16.7 F mol™.
Purified by flash silica column chromatography with PE/EA = 3/1, Y = 88%, (44.7 mg).

'H NMR (400 MHz, CDCl3) § 7.36 — 7.14 (m, 7H), 6.79 (tt, J = 7.3, 1.1 Hz, 1H), 6.76 — 6.71
(m, 2H), 5.87 (s, 1H), 4.86 (d, J = 5.7 Hz, 2H), 3.54 (s, 2H), 2.93 (s, 3H).

13C NMR (101 MHz, CDCls) § 171.65, 147.97, 134.78, 129.55, 129.44, 129.13, 127.51,
118.43, 113.52, 57.95, 43.96, 38.05.

ESI HRMS m/z (M+Na)* calcd for C1sH1sN2NaO 277.1311, obsd 277.1318.

0O
\NANM
H

OMe

N-(((4-methoxyphenyl)(methyl)amino)methyl)butyramide (22). White solid, mp 66.6-67.5
°C. The title compound was prepared according to general procedure, electricity = 16.7 F
mol . Purified by flash silica column chromatography with PE/EA = 3/2, Y = 93%, (43.9 mg).
'H NMR (400 MHz, CDCls) § 6.85 — 6.65 (m, 4H), 5.88 (s, 1H), 4.76 (d, J = 5.8 Hz, 2H),
3.69 (s, 3H), 2.82 (s, 3H), 2.05 (t, J = 7.5 Hz, 2H), 1.55 (h, J = 7.0 Hz, 2H), 0.84 (t, J = 7.4 Hz,
3H).

3C NMR (101 MHz, CDCls) & 173.70, 152.92, 142.44, 115.77, 114.97, 58.47, 55.80, 38.75,
38.25, 19.17, 13.84.
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ESI HRMS m/z (M+Na)* calcd for C13H2N2NaO, 259.1417, obsd 259.1414.
0] (0]

\NANMK@
© H

F

OMe

5-(4-fluorophenyl)-N-(((4-methoxyphenyl)(methyl)amino)methyl)-5-oxopentanamide
(23). Brown solid, mp 96.5-97.8 °C. The title compound was prepared according to general
procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA=1/1,Y = 69%, (49.6 mg).
'H NMR (400 MHz, CDCls) & 8.05 — 7.83 (m, 2H), 7.11 (t, J = 8.6 Hz, 2H), 6.80 (g9, J = 9.2
Hz, 4H), 6.09 (t, J = 5.9 Hz, 1H), 4.84 (d, J = 5.8 Hz, 2H), 3.74 (s, 3H), 2.97 (t, J = 7.0 Hz,
2H), 2.90 (s, 3H), 2.26 (t, J = 7.1 Hz, 2H), 2.07 — 2.00 (m, 2H).
13C NMR (101 MHz, CDCls) & 198.39, 173.09, 165.89 (d, J = 254.6 Hz), 152.95, 142.26,
133.27, 133.24, 130.83 (d, J = 9.5 Hz), 115.95, 115.73, 114.97, 58.52, 55.77, 38.38, 37.34,
35.50, 20.14.

19F NMR (376 MHz, CDCls) § -105.12.
ESI HRMS m/z (M+Na)* calcd for CaoH2sFN,NaO; 381.1585, obsd 381.1592.

O
\NA,LJ>

OMe
1-(((4-methoxyphenyl)(methyl)amino)methyl)pyrrolidin-2-one (24). Brown oil. The title
compound was prepared according to general procedure, electricity = 16.7 F mol™. Purified
by flash silica column chromatography with PE/EA = 1/1, Y = 79%, (37.0 mg).
'H NMR (400 MHz, CDCl3) 6 6.83 (t, J = 7.2 Hz, 4H), 4.81 (s, 2H), 3.75 (s, 3H), 3.25 (t, J =
7.0 Hz, 2H), 2.92 (s, 3H), 2.37 (t, J = 8.1 Hz, 2H), 1.93 (p, J = 7.6 Hz, 2H).
13C NMR (101 MHz, CDCl3) § 175.60, 152.56, 142.58, 114.94, 114.80, 61.15, 55.69, 46.58,
38.43, 30.94, 17.86.
ESI HRMS m/z (M+Na)* calcd for Ci;:H1sN2NaO. 257.1260, obsd 257.1260.

O3
MeO N
\_N/g)
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4-isopropyl-3-(((4-methoxyphenyl)(methyl)amino)methyl)oxazolidin-2-one (25). Brown
oil. The title compound was prepared according to general procedure, electricity = 16.7 F
mol . Purified by flash silica column chromatography with PE/EA = 3/1, Y = 90%, (50.2 mg).
'H NMR (400 MHz, CDCls) 6 6.85 (s, 4H), 5.02 (d, J = 14.2 Hz, 1H), 4.58 (d, J = 14.2 Hz,
1H), 4.13 (t, J = 9.0 Hz, 1H), 4.04 (dd, J = 9.1, 4.9 Hz, 1H), 3.77 (s, 3H), 3.59 (dt, J = 8.7, 4.3
Hz, 1H), 2.91 (s, 3H), 2.04 (pd, J = 6.9, 6.4, 2.9 Hz, 1H), 0.83 (d, J = 6.9 Hz, 3H) , 0.78 (d, J
=7.0 Hz, 3H).

13C NMR (101 MHz, CDCls) & 158.61(C=0), 153.32 (Cq), 142.76 (Cq), 116.37 (CH, 2C),
114.91 (CH, 2C), 62.74 (CH), 61.61 (CH), 58.18 (CH), 55.78 (OCHp3), 38.37 (NCHs3), 27.33
(CH), 17.92 (CHs), 14.13 (CHs).

ESI HRMS m/z (M+Na)* calcd for CisH22N-NaO: 301.1523, obsd 301.1527.

O
NP

\\/O

OMe
3-(((4-methoxyphenyl)(methyl)amino)methyl)oxazolidin-2-one (26). Brown solid, mp
163.5-164.3 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol*. Purified by flash silica column chromatography with PE/EA = 3/2, Y = 90%,
(42.5 mg).
'H NMR (400 MHz, CDCls) & 6.85 (s, 4H), 4.83 (s, 2H), 4.25 (dd, J = 8.8, 7.2 Hz, 2H), 3.76
(s, 3H), 3.55 —3.36 (m, 2H), 2.95 (s, 3H).
13C NMR (101 MHz, CDCl3) § 158.51, 152.97, 142.44, 115.44, 114.90, 63.63, 61.93, 55.73,
44.19, 38.28.
ESI HRMS m/z (M+Na)* calcd for Ci.H16N2NaO; 259.1053, obsd 256.1054.

0]
\N/\Nf
0

OMe
2-(((4-methoxyphenyl)(methyl)amino)methyl)isoindoline-1,3-dione (27). White solid, mp
146.0-146.8 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol*. Purified by flash silica column chromatography with PE/EA = 2/1, Y = 66%,
(39.1 mg).
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'H NMR (400 MHz, CDCls3) 6 7.83 (dd, J = 5.5, 3.1 Hz, 2H), 7.70 (dd, J = 5.5, 3.1 Hz, 2H),
7.09 —6.99 (m, 2H), 6.90 — 6.82 (m, 2H), 5.20 (s, 2H), 3.75 (s, 3H), 3.07 (s, 3H).

13C NMR (101 MHz, CDCls) & 168.97, 153.02, 141.96, 134.28, 132.15, 123.58, 115.98,
114.65, 57.62, 55.74, 39.28.

ESI HRMS m/z (M+Na)* calcd for Ci;H17N20; 297.1234, obsd 297.1237.

O
\N/\N)K@\
H
OM

4-methoxy-N-((methyl(phenyl)amino)methyl)benzamide  (28).  White  solid, mp

e

115.1-116.0 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol*. Purified by flash silica column chromatography with PE/EA = 3/1, Y = 87%,
(47.0 mg).

'H NMR (400 MHz, CDCls) & 7.70 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 7.8 Hz, 2H), 6.88 (t, J =
9.0 Hz, 4H), 6.82 (t, J = 7.3 Hz, 1H), 6.50 (s, 1H), 5.11 (d, J = 5.6 Hz, 2H), 3.83 (s, 3H), 3.06
(s, 3H).

3C NMR (101 MHz, CDCls) § 167.53, 162.48, 148.08, 129.68, 128.99, 126.42, 118.30,
113.90, 113.33, 58.21, 55.57, 38.16.

ESI HRMS m/z (M+Na)* calcd for CisH1sN2NaO- 293.1260, obsd 293.1262.

4-methoxy-N-((methyl(o-tolyl)amino)methyl)benzamide (29). White solid, mp 87.5-88.4
°C. The title compound was prepared according to general procedure, electricity = 16.7 F
mol*.Purified by flash silica column chromatography with PE/EA = 3/1, Y = 64%, (36.3 mg).
'H NMR (400 MHz, CDCls) 6 7.73 (d, J = 8.8 Hz, 2H), 7.26 — 7.17 (m, 2H), 7.11 (dd, J = 8.0,
1.3 Hz, 1H), 7.05 (td, J = 7.4, 1.3 Hz, 1H), 6.99 — 6.89 (m, 2H), 6.30 (s, 1H), 4.73 (d, J = 6.1
Hz, 2H), 3.86 (s, 3H), 2.84 (s, 3H), 2.39 (s, 3H).

13C NMR (101 MHz, CDCl3) & 167.55, 162.44, 148.98, 133.08, 131.59, 128.91, 126.69,
126.62, 123.96, 121.32, 113.93, 59.91, 55.56, 39.29, 18.46.

ESI HRMS m/z (M+Na)* calcd for Ci-HzoN2NaO. 307.1417, obsd 307.1425.
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4-methoxy-N-((methyl(m-tolyl)amino)methyl)benzamide (30). White solid, mp 92.3-93.5
°C. The title compound was prepared according to general procedure, electricity = 16.7 F
mol . Purified by flash silica column chromatography with PE/EA = 3/1, Y = 61%, (34.6 mg).
'H NMR (400 MHz, CDCl3) 8 7.69 (d, J = 8.8 Hz, 2H), 7.17 (dd, J = 9.2, 7.3 Hz, 1H), 6.89
(d, J = 8.8 Hz, 2H), 6.76 — 6.59 (m, 3H), 6.44 (s, 1H), 5.10 (d, J = 5.5 Hz, 2H), 3.83 (s, 3H),
3.04 (s, 3H), 2.33 (s, 3H).

3C NMR (101 MHz, CDCls) & 167.56, 162.53, 148.25, 139.49, 129.55, 129.00, 126.58,
119.32, 114.24, 113.94, 110.60, 58.32, 55.58, 38.14, 22.07.

ESI HRMS m/z (M+Na)* calcd for Ci-H2oN2NaO. 307.1417, obsd 307.1421.

(0]
\NAN)K©\
H
OMe

Me
4-methoxy-N-((methyl(p-tolyl)amino)methyl)benzamide (31). White solid, mp 121.9-122.7

°C. The title compound was prepared according to general procedure, electricity = 16.7 F
mol. Purified by flash silica column chromatography with PE/EA = 3/1, Y = 82%, (46.6 mg).
'H NMR (400 MHz, CDCl3) & 7.68 (d, J = 8.8 Hz, 2H), 7.09 (d, J = 8.4 Hz, 2H), 6.88 (d, J =
8.8 Hz, 2H), 6.79 (d, J = 8.6 Hz, 2H), 6.47 (s, 1H), 5.08 (d, J = 5.5 Hz, 2H), 3.82 (s, 3H), 3.01
(s, 3H), 2.27 (s, 3H).

13C NMR (101 MHz, CDCls) § 167.54, 162.47, 145.97, 130.18, 128.97, 127.79, 126.52,
113.89, 113.86, 58.55, 55.56, 38.18, 20.44.

ESI HRMS m/z (M+Na)* calcd for CisH20N2NaO-. 307.1417, obsd 307.1424.

O

\N/\N)K©\

H

© OMe
Br

N-(((4-bromophenyl)(methyl)amino)methyl)-4-methoxybenzamide (32). Brown solid, mp

103.6-104.5 °C. The title compound was prepared according to general procedure, electricity
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= 16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 3/1, Y = 89%,
(61.9 mg).

'H NMR (400 MHz, CDCl3) 6 7.69 (d, J = 8.8 Hz, 2H), 7.29 (d, J = 9.0 Hz, 2H), 7.01 - 6.79
(m, 3H), 6.70 (d, J = 9.0 Hz, 2H), 5.00 (d, J = 5.6 Hz, 2H), 3.80 (s, 3H), 3.00 (s, 3H).

3C NMR (101 MHz, CDCls) & 167.62, 162.48, 147.08, 132.14, 129.01, 126.21, 114.92,
113.84, 110.16, 58.09, 55.51, 38.23.

ESI HRMS m/z (M+H)* calcd for CisH1sBrN,O- 349.0546, obsd 349.0551.

O
\NAN)K©\
H
OMe

CHO
4-formyl-N-(((4-methoxyphenyl)(methyl)amino)methyl)benzamide (33). Brown oil. The
title compound was prepared according to general procedure, electricity = 16.7 F mol™.
Purified by flash silica column chromatography with PE/EA = 3/2, Y = 61%, (36.7 mg).
'H NMR (400 MHz, CDCls) 6 9.75 (s, 1H), 7.74 (dd, J = 8.9, 3.1 Hz, 4H), 6.89 (t, J = 8.7 Hz,
5H), 5.16 (d, J = 5.7 Hz, 2H), 3.83 (s, 3H), 3.21 (s, 3H).
13C NMR (101 MHz, CDCls) & 190.70, 167.63, 162.74, 152.87, 132.33, 129.13, 126.77,
126.01, 114.01, 112.03, 57.39, 55.60, 38.60.
ESI HRMS m/z (M+Na)* calcd for Ci:H1sN2NaOs 321.1210, obsd 321.1217.

0]
\N/\N)J\@\
H
OMe

CO,Et

ethyl 4-(((4-methoxybenzamido)methyl)(methyl)amino)benzoate (34). White solid, mp
123.1-124.1 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol . Purified by flash silica column chromatography with PE/EA = 2/1, Y = 80%,
(54.7 mg).

'H NMR (400 MHz, CDCls)  7.88 (d, J = 8.7 Hz, 2H), 7.74 (d, J = 8.7 Hz, 2H), 7.26 (t, J =
6.8 Hz, 1H), 6.81 (dd, J = 20.2, 8.8 Hz, 4H), 5.08 (d, J = 5.6 Hz, 2H), 4.27 (g, J = 7.1 Hz, 2H),
3.79 (s, 3H), 3.12 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H).

3C NMR (101 MHz, CDCl3) & 167.77, 167.03, 162.47, 151.49, 131.47, 129.10, 126.11,
118.95, 113.78, 111.59, 60.43, 57.47, 55.44, 38.32, 14.48.

ESI HRMS m/z (M+Na)* calcd for CisH22N2NaO. 365.1472, obsd 365.1480.
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N-(((4-cyanophenyl)(methyl)amino)methyl)-4-methoxybenzamide (35). Brown solid, mp
151.2-152.0 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol . Purified by flash silica column chromatography with PE/EA = 2/1, Y = 81%,
(47.8 mg).

'H NMR (400 MHz, CDCls) 8 7.76 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.7 Hz, 3H), 6.85 (t, J =
7.6 Hz, 4H), 5.06 (d, J = 5.7 Hz, 2H), 3.80 (s, 3H), 3.13 (s, 3H).

3C NMR (101 MHz, CDCls) & 167.77, 162.56, 150.98, 133.61, 129.14, 125.85, 120.54,
113.81, 112.42, 98.85, 57.21, 55.47, 38.26.

ESI HRMS m/z (M+Na)* calcd for Ci-H17N3NaO. 318.1213, obsd 318.1219.

(0]
\NAN)K©\
H
OMe

NO,
4-methoxy-N-((methyl(4-nitrophenyl)amino)methyl)benzamide (36). Brown solid, mp
111.3-112.2 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol*. Purified by flash silica column chromatography with PE/EA = 2/1, Y = 47%,
(29.6 mg).

IH NMR (400 MHz, CDCls) & 8.07 (d, J = 9.4 Hz, 2H), 7.91 — 7.74 (m, 2H), 6.91 (d, J = 8.9
Hz, 3H), 6.79 (d, J = 9.4 Hz, 2H), 5.15 (d, J = 5.9 Hz, 2H), 3.84 (s, 3H), 3.22 (s, 3H).

13C NMR (101 MHz, CDCls) § 167.67, 162.82, 152.95, 138.31, 129.18, 126.34, 125.80,
114.04, 111.36, 57.35, 55.62, 38.70.

ESI HRMS m/z (M+Na)* calcd for CisH17N3sNaO, 338.1111, obsd 338.1110.

OMe
| | H
/N N\/N
(@]
(0]

N-(((4-(4-(dimethylamino)benzoyl)phenyl)(methyl)amino)methyl)-4-methoxybenzamide
(37). Brown solid, mp 173.0-173.8 °C. The title compound was prepared according to general
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procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA = 3/2,Y = 43%, (35.8 mg).

IH NMR (400 MHz, CDCls) & 7.87 — 7.66 (m, 6H), 7.23 — 7.14 (m, 1H), 6.84 (dd, J = 8.8, 6.3
Hz, 4H), 6.65 (d, J = 9.0 Hz, 2H), 5.14 (d, J = 5.7 Hz, 2H), 3.80 (s, 3H), 3.16 (s, 3H), 3.05 (s,
6H).

13C NMR (101 MHz, CDCls) & 194.28, 167.75, 162.52, 153.01, 150.89, 132.49, 132.45,
129.20, 128.01, 126.28, 125.89, 113.87, 111.54, 110.68, 57.59, 55.53, 40.23, 38.46.

ESI HRMS m/z (M+Na)* calcd for Cs;H27N3sNaOs 440.1945, obsd 440.1953.

OMe
| H
N._N
Boc. (@) (e
oC N
(0]

tert-butyl
4-(((4-(((4-methoxybenzamido)methyl)(methyl)amino)benzoyl)oxy)methyl)piperidine-1-
carboxylate (38). Brown oil. The title compound was prepared according to general
procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA=2/1,Y = 96%, (98.1 mg).

'H NMR (400 MHz, CDCls) 8 7.90 (d, J = 8.8 Hz, 2H), 7.73 (d, J = 8.9 Hz, 2H), 7.05 - 6.97
(m, 1H), 6.91 - 6.78 (m, 4H), 5.12 (d, J = 5.8 Hz, 2H), 4.10 (d, J = 6.5 Hz, 4H), 3.82 (s, 3H),
3.16 (s, 3H), 2.72 (s, 2H), 1.97 — 1.86 (m, 1H), 1.74 (d, J = 13.0 Hz, 2H), 1.46 (s, 9H), 1.35 -
1.14 (m, 2H).

13C NMR (101 MHz, CDCls) & 167.63, 166.80, 162.57, 154.98, 151.62, 131.59, 129.09,
126.14, 118.79, 113.87, 111.68, 79.56, 68.36, 57.47, 55.51, 43.68, 38.43, 35.94, 28.90, 28.56.
ESI HRMS m/z (M+Na)* calcd for C.sHs7NsNaOs 534.2575, obsd 534.2582.

(0]
Et\NAN/lK©\
H
@ OMe

N-((ethyl(phenyl)amino)methyl)-4-methoxybenzamide (39). White solid, mp 92.8-93.8 °C.
The title compound was prepared according to general procedure, electricity = 16.7 F mol™.
Purified by flash silica column chromatography with PE/EA = 3/1, Y = 51%, (30.0 mg).

'H NMR (400 MHz, CDCls3) & 7.70 (d, J = 8.8 Hz, 2H), 7.25 (t, J = 8.0 Hz, 2H), 6.87 (d, J =
8.4 Hz, 2H), 6.82 (d, J = 8.2 Hz, 2H), 6.77 (t, J = 7.2 Hz, 1H), 6.57 (s, 1H), 5.06 (d, J = 5.2
Hz, 2H), 3.81 (s, 3H), 3.51 (q, J = 7.0 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCls) & 167.42, 162.40, 146.85, 129.72, 128.94, 126.46, 117.71,
113.84, 112.89, 56.58, 55.50, 44.86, 13.14.
ESI HRMS m/z (M+Na)* calcd for Ci-H20N2NaO. 307.1417, obsd 307.1423.

O
L
@ OMe

4-methoxy-N-((pentyl(phenyl)amino)methyl)benzamide (40). White solid, mp 62.5-63.3
°C. The title compound was prepared according to general procedure, electricity = 16.7 F
mol™. Purified by flash silica column chromatography with PE/EA = 3/1, Y = 47%, (30.7 mg).
'H NMR (400 MHz, CDCls) 6 7.70 (d, J = 8.8 Hz, 2H), 7.32 — 7.19 (m, 2H), 6.87 (d, J = 8.8
Hz, 2H), 6.83 — 6.72 (m, 3H), 6.62 — 6.49 (m, 1H), 5.06 (d, J = 5.2 Hz, 2H), 3.81 (s, 3H), 3.49
—3.35 (m, 2H), 1.63 (p, J = 7.4 Hz, 2H), 1.39 — 1.26 (m, 4H), 0.89 (t, J = 6.7 Hz, 3H).

3C NMR (101 MHz, CDCls) § 167.40, 162.38, 147.04, 129.68, 128.93, 126.47, 117.56,
113.82, 112.73, 57.07, 55.49, 50.79, 29.40, 27.62, 22.68, 14.23.

ESI HRMS m/z (M+Na)* calcd for C.H2sN2NaO. 349.1886, obsd 349.1886.

P
X ol

N-((isopropyl(phenyl)amino)methyl)-4-methoxybenzamide (41). Brown oil. The title
compound was prepared according to general procedure, electricity = 16.7 F mol™. Purified
by flash silica column chromatography with PE/EA = 3/1, Y = 55%, (32.8 mg).

'H NMR (400 MHz, CDCl3) & 7.82 — 7.62 (m, 2H), 7.27 (t, J = 8.0 Hz, 2H), 6.89 (t, J = 9.0
Hz, 4H), 6.79 (t, J = 7.3 Hz, 1H), 6.16 (s, 1H), 5.04 (d, J = 4.5 Hz, 2H), 4.12 (p, J = 6.6 Hz,
1H), 3.83 (s, 3H), 1.28 (d, J = 6.6 Hz, 6H).

13C NMR (101 MHz, CDCls) & 166.78, 162.44, 147.66, 129.82, 128.86, 126.61, 118.07,
113.93, 113.30, 55.58, 52.09, 47.97, 20.70.

ESI HRMS m/z (M+Na)* calcd for CisH22N2NaO. 321.1573, obsd 321.1580.

0
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N-((benzyl(phenyl)amino)methyl)-4-methoxybenzamide (42). Brown solid, mp 93.2-94.3
°C. The title compound was prepared according to general procedure, electricity = 16.7 F
mol . Purified by flash silica column chromatography with PE/EA = 5/2, Y = 52%, (36.0 mg).
'H NMR (400 MHz, CDCls) § 7.71 — 7.57 (m, 2H), 7.36 — 7.26 (m, 5H), 7.26 — 7.20 (m, 2H),
6.91-6.84 (m, 4H), 6.79 (t, J = 7.3 Hz, 1H), 6.46 (t, J = 5.5 Hz, 1H), 5.19 (d, J = 5.4 Hz, 2H),
4.71 (s, 2H), 3.83 (s, 3H).

13C NMR (101 MHz, CDCls) & 167.35, 162.52, 147.42, 138.92, 129.74, 128.96, 128.91,
127.27, 126.87, 126.42, 118.33, 113.91, 113.26, 57.29, 55.58, 54.58.

ESI HRMS m/z (M+Na)* calcd for C2H22N2NaO, 369.1573, obsd 369.1582.

(0]
Ph/\/\NAH)K©\
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4-methoxy-N-((phenyl(3-phenylpropyl)amino)methyl)benzamide (43). Brown oil. The
title compound was prepared according to general procedure, electricity = 16.7 F mol™.
Purified by flash silica column chromatography with PE/EA = 3/1, Y = 50%, (37.4 mg).

'H NMR (400 MHz, CDCls) § 7.69 (d, J = 8.4 Hz, 2H), 7.33 — 7.21 (m, 3H), 7.22 — 7.15 (m,
4H), 6.88 (d, J = 8.4 Hz, 2H), 6.76 (t, J = 8.4 Hz, 3H), 6.44 (s, 1H), 5.07 (d, J = 5.3 Hz, 2H),
3.82 (s, 3H), 3.46 (t, J = 7.6 Hz, 2H), 2.67 (t, J = 7.7 Hz, 2H), 1.98 (p, J = 7.7 Hz, 2H).

13C NMR (101 MHz, CDCls) & 167.40, 162.45, 146.94, 141.66, 129.74, 128.95, 128.55,
128.51, 126.44, 126.09, 117.90, 113.89, 113.02, 57.11, 55.55, 50.23, 33.39, 29.37.

ESI HRMS m/z (M+Na)* calcd for C24H26N2NaO, 397.1886, obsd 397.1895.

0]

N\\\/\N/\N
| H
OMe

N-(((2-cyanoethyl)(methyl)amino)methyl)-4-methoxybenzamide (44). White solid, mp
123.1-123.9 °C. The title compound was prepared according to general procedure, electricity
= 16.7 F mol*. Purified by flash silica column chromatography with PE/EA = 3/2, Y = 57%,
(28.2 mg).

'H NMR (400 MHz, CDCl3) 6 7.87 — 7.71 (m, 2H), 7.00 — 6.89 (m, 2H), 6.67 (t, J = 6.5 Hz,
1H), 4.36 (d, J = 6.2 Hz, 2H), 3.85 (s, 3H), 2.82 (t, J = 6.7 Hz, 2H), 2.63 (t, J = 6.6 Hz, 2H),
2.43 (s, 3H).

13C NMR (101 MHz, CDCls) 8 168.02, 162.62, 129.01, 126.23, 119.28, 114.00, 60.09, 55.59,
49.50, 40.15, 16.92.

ESI HRMS m/z (M+Na)* calcd for C13H17N3sNaO,270.1213, obsd 270.1221.
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N-((benzyl(methyl)amino)methyl)-4-methoxybenzamide (45). White solid, 105.8-106.7 °C.
The title compound was prepared according to general procedure, electricity = 16.7 F mol™.
Purified by flash silica column chromatography with PE/EA = 1/1, Y = 33%, (18.7 mg).

'H NMR (400 MHz, CDCls) § 7.78 — 7.69 (m, 2H), 7.32 (d, J = 4.4 Hz, 4H), 7.29 — 7.24 (m,
1H), 6.90 (d, J = 8.8 Hz, 2H), 6.66 — 6.56 (m, 1H), 4.37 (d, J = 6.1 Hz, 2H), 3.83 (s, 3H), 3.66
(s, 2H), 2.30 (s, 3H).

13C NMR (101 MHz, CDCls) § 167.58, 162.33, 138.74, 128.99, 128.92, 128.52, 127.29,
126.66, 113.82, 61.32, 59.30, 55.50, 39.75.

ESI HRMS m/z (M+Na)* calcd for C17H20N2NaO, 307.1417, obsd 307.1419.

Cl

\,Q

5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-N-(((4-methoxyphenyl)(methyl)amino)methyl
)-4-methyl-1H-pyrazole-3-carboxamide (46). Brown oil. The title compound was prepared
according to general procedure, electricity = 16.7 F mol™. Purified by flash silica column
chromatography with PE/EA = 3/1, Y = 63%, (72.1 mg).

IH NMR (400 MHz, CDCl3) § 7.39 (d, J = 2.1 Hz, 1H), 7.35 (t, J = 6.1 Hz, 1H), 7.31 - 7.22
(m, 4H), 7.08 — 7.02 (m, 2H), 6.85 (s, 4H), 5.00 (d, J = 6.1 Hz, 2H), 3.74 (s, 3H), 2.99 (s, 3H),
2.38 (s, 3H).

13C NMR (101 MHz, CDCls) & 163.21, 152.79, 144.69, 143.24, 142.64, 136.12, 135.96,
135.06, 133.03, 130.95, 130.69, 130.41, 129.03, 128.01, 127.27, 118.04, 115.68, 114.93,
58.11, 55.80, 38.32, 9.61.

ESI HRMS m/z (M+H)* calcd for CzsH24ClsN1O2 529.0959, obsd 529.0959.

@mj%d&
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2-(3-cyano-4-isobutoxyphenyl)-N-(((4-methoxyphenyl)(methyl)amino)methyl)-4-methylt
hiazole-5-carboxamide (47). Brown oil. The title compound was prepared according to
general procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography
with PE/EA = 2/1,Y = 90%, (83.5 mg).

'H NMR (400 MHz, CDCls) & 8.08 (t, J = 2.4 Hz, 1H), 8.00 (dt, J = 8.8, 2.1 Hz, 1H), 6.98 (d,
J = 8.7 Hz, 1H), 6.87 (s, 4H), 6.38 — 6.20 (m, 1H), 5.01 (d, J = 5.7 Hz, 2H), 3.88 (d, J = 6.4
Hz, 2H), 3.77 (s, 3H), 2.98 (s, 3H), 2.63 (d, J = 1.1 Hz, 3H), 2.19 (dt, J = 13.3, 6.6 Hz, 1H),
1.09 (d, J = 6.7 Hz, 3H), 1.07 (d, J = 6.7 Hz, 3H).

13C NMR (101 MHz, CDCls) & 164.89, 162.48, 162.13, 156.33, 153.24, 142.17, 132.60,
132.01, 125.97, 125.90, 116.04, 115.58, 115.07, 112.74, 102.97, 75.79, 59.50, 55.79, 38.52,
28.27,19.18, 17.52.

ESI HRMS m/z (M+Na)* calcd for CasH2sNsNaO3S 487.1774, obsd 487.1780.

4—((((4—methoxyphenyl)(methyl)amino)methyl)carbamoyl)phenyl
2-(4-isobutylphenyl)propanoate (48). Brown solid, 66.3-67.2 °C. The title compound was
prepared according to general procedure, electricity = 16.7 F mol™. Purified by flash silica
column chromatography with PE/EA = 3/1, Y = 92%, (87.2 mg).

IH NMR (400 MHz, CDCls) & 7.66 (d, J = 8.6 Hz, 2H), 7.27 (d, J = 8.1 Hz, 2H), 7.14 (d, J =
8.0 Hz, 2H), 6.98 (d, J = 8.7 Hz, 2H), 6.83 (s, 4H), 6.65 (t, J = 5.7 Hz, 1H), 4.97 (d, J = 5.7
Hz, 2H), 3.92 (g, J = 7.1 Hz, 1H), 3.74 (s, 3H), 2.93 (s, 3H), 2.46 (d, J = 7.2 Hz, 2H), 1.86 (dp,
J =135, 6.8 Hz, 1H), 1.59 (d, J = 7.2 Hz, 3H), 0.90 (d, J = 6.6 Hz, 6H).

13C NMR (101 MHz, CDCls) & 173.01, 167.21, 153.48, 153.01, 142.38, 141.11, 136.99,
131.76, 129.70, 128.50, 127.29, 121.71, 115.87, 114.98, 59.37, 55.75, 45.34, 45.13, 38.35,
30.29, 22.50, 18.57.

ESI HRMS m/z (M+Na)* calcd for CagHzsN2NaO,497.2411, obsd 497.2418.

OMe
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4-(N,N-dipropylsulfamoyl)-N-(((4-methoxyphenyl)(methyl)amino)methyl)benzamide
(49). Brown solid, 69.5-70.4 °C. The title compound was prepared according to general
procedure, electricity = 16.7 F mol™. Purified by flash silica column chromatography with
PE/EA=5/2,Y = 66%, (57.1 mg).

'H NMR (400 MHz, CDCl3) 6 7.79 (d, J = 8.3 Hz, 2H), 7.73 (d, J = 8.3 Hz, 2H), 6.97 - 6.81
(m, 5H), 5.04 (d, J = 5.6 Hz, 2H), 3.75 (s, 3H), 3.09 — 3.00 (m, 4H), 2.99 (s, 3H), 1.61 — 1.43
(m, 4H), 0.85 (t, J = 7.4 Hz, 6H).

13C NMR (101 MHz, CDCls) & 166.86, 152.99, 142.84, 142.24, 137.94, 127.93, 127.26,
115.68, 114.99, 59.47, 55.78, 50.03, 38.50, 22.01, 11.26.

ESI HRMS m/z (M+Na)* calcd for C22H31N3sNaO4S 456.1927, obsd 456.1935.

@kil

4-((((4-methoxyphenyl)(methyl)amino)methyl)carbamoyl)phenyl
(S)-2-(6-methoxynaphthalen-2-yl)propanoate (50). Brown solid, 127.0-128.0 °C. The title
compound was prepared according to general procedure, electricity = 16.7 F mol.Purified by
flash silica column chromatography with PE/EA =5/2, Y = 84%, (83.7 mg).

IH NMR (400 MHz, CDCl3) & 7.80 — 7.70 (m, 3H), 7.64 (d, J = 8.4 Hz, 2H), 7.46 (dd, J = 8.5,
1.8 Hz, 1H), 7.19 — 7.10 (m, 2H), 6.97 (d, J = 8.4 Hz, 2H), 6.82 (s, 4H), 6.57 (t, J = 5.6 Hz,
1H), 4.96 (d, J = 5.7 Hz, 2H), 4.08 (q, J = 7.1 Hz, 1H), 3.90 (s, 3H), 3.73 (s, 3H), 2.92 (s, 3H),
1.67 (d, J =7.1 Hz, 3H).

13C NMR (101 MHz, CDCls) & 172.95, 167.17, 157.94, 153.47, 153.04, 142.38, 134.89,
133.99, 131.82, 129.43, 129.08, 128.50, 127.61, 126.30, 126.11, 121.72, 119.34, 115.88,
115.00, 105.73, 59.38, 55.76, 55.45, 45.67, 38.35, 18.55.

ESI HRMS m/z (M+Na)* calcd for C3oHsoN2NaOs 521.2047, obsd 521.2050.
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(3aR,5R,6S,6aR)-5-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyltetrahydrofuro[2,3-
d][1,3]dioxol-6-yl 4-(((4-methoxybenzamido)methyl)(methyl)amino)benzoate (51). Brown
solid, 80.2-81.1 °C. The title compound was prepared according to general procedure,
electricity = 16.7 F mol™. Purified by flash silica column chromatography with PE/EA = 2/1,
Y =57%, (63.4 mg).

'H NMR (400 MHz, CDCls) 6 7.97 — 7.86 (m, 2H), 7.72 (d, J = 8.4 Hz, 2H), 6.97 — 6.86 (m,
2H), 6.82 (d, J = 8.6 Hz, 2H), 6.74 (s, 1H), 5.93 (d, J = 3.7 Hz, 1H), 5.45 (d, J = 2.2 Hz, 1H),
5.20 — 5.07 (m, 2H), 4.60 (d, J = 3.7 Hz, 1H), 4.35 (d, J = 3.1 Hz, 2H), 4.09 (d, J = 4.4 Hz,
2H), 3.83 (s, 3H), 3.17 (s, 3H), 1.55 (s, 3H), 1.41 (s, 3H), 1.31 (s, 3H), 1.27 (s, 3H).

13C NMR (101 MHz, CDCls) § 167.57, 165.40, 162.69, 151.95, 131.90, 129.07, 126.05,
118.06, 113.98, 112.42, 111.75, 109.40, 105.27, 83.60, 80.09, 76.15, 72.85, 67.17, 57.42,
55.58, 38.48, 26.94, 26.90, 26.36, 25.40.

ESI HRMS m/z (M+Na)* calcd for Ca9H3sN2NaOg579.2313, obsd 579.2314.

5. Synthesis of Substrates

Most of the tertiary amines and amides used in this work were commercially available. For
non-commercial substrates, synthesis was performed according to published procedures.

a) SOCl, (1.5 eq), THF, 50°C
b) NH,OH, 0°C - RT

R-COOH

> R-CONH,

Procedure for the synthesis of amides from carboxylic acids: To a dried round-bottom
flask equipped with a stir bar, carboxylic acids (3.0 mmol) was dissolved in THF (10.0 mL).
Thionyl chloride (4.5 mmol, 1.5 equiv) was added dropwise at room temperature, and the
mixture was heated to 50 <T for 2 h. After cooling to room temperature, the solution was
transferred into a flask containing ice-cooled ammonium hydroxide (25%, 10.0 mL) at 0 <C.
The mixture was stirred vigorously for 30 min at temperature, then extracted with DCM (3 x<
20 mL). The combined organic layers were dried over anhydrous Na,SO., filtered, and
concentrated under reduced pressure. The crude solid was triturated with PE/EA, filtered, and

dried under vacuum to afford the solid amides.
Characterization data for representative examples:
0.__0O
0]

2-0x0-2H-chromene-3-carboxamide.! The title compound was prepared according the above

procedure from 2-0x0-2-(2-0x0-2H-chromen-3-yl)acetic acid.
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IH NMR (400 MHz, DMSO-ds) & 8.88 (s, 1H), 8.09 (s, 1H), 7.98 (d, J = 7.7 Hz, 1H), 7.93 (s,
1H), 7.76 (t, = 7.8 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.44 (t, J = 7.5 Hz, 1H).

13C NMR (101 MHz, DMSO-ds)  162.52, 160.33, 154.04, 147.82, 134.10, 130.26, 125.08,
119.28, 118.45, 116.12.

Cl

5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide.?  The
title compound was prepared according the above procedure from 5-(4-chlorophenyl)-1-(2,4-
dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxylic acid.

'H NMR (400 MHz, DMSO-dg) 6 7.81 — 7.69 (m, 2H), 7.58 (dd, J = 8.4, 2.4 Hz, 2H), 7.46 (d,
J=8.0 Hz, 2H), 7.31 (s, 1H), 7.24 (d, J = 8.0 Hz, 2H), 2.26 (s, 3H).

13C NMR (101 MHz, DMSO-ds) & 164.04, 144.79, 142.51, 135.81, 135.03, 133.71, 132.15,
131.92, 131.28, 129.60, 128.73, 128.32, 127.28, 116.50, 9.23.

4-(N,N-dipropylsulfamoyl)benzamide.® The title compound was prepared according the
above procedure from 4-(N,N-dipropylsulfamoyl)benzoic acid.

'H NMR (400 MHz, DMSO-dg) & 8.21 (s, 1H), 8.07 (d, J = 8.1 Hz, 2H), 7.89 (d, J = 8.1 Hz,
2H), 7.64 (s, 1H), 3.05 (t, J = 7.6 Hz, 4H), 1.48 (h, J = 7.4 Hz, 4H), 0.81 (t, J = 7.3 Hz, 6H).
13C NMR (101 MHz, DMSO-ds) 6 166.72, 141.76, 137.85, 128.45, 126.76, 10.95.

(0]

OxNH;
H,N o}
o EDCI, DMAP, Et;N
+ DCM, RT Y
HO
OH

4-carbamoylphenyl 2-(4-isobutylphenyl)propanoate. To an oven-dried round-bottom flask

equipped with a stir bar were added 2-(4-isobutylphenyl)propanoic acid (ibuprofen acid, 0.60
g, 3.0 mmol, 1.0 equiv), EDCI (0.86 g, 4.5 mmol, 1.5 equiv), DMAP (0.03 g, 0.30 mmol, 10
mol%), and anhydrous DCM (12 mL). After stirring at RT for 5 minute, 4-hydroxybenzamide
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(0.49 g, 3.6 mmol, 1.2 equiv) was added and the mixture was stirred until complete
consumption of isonicotinic acid. The reaction mixture was diluted with H.O and DCM. The
aqueous layer was extracted with DCM for 3 times. The combined organic phase was dried
over anhydrous MgSQs, filtered, and concentrated under reduced pressure. The residue was
purified by column chromatography to afford title product (0.79 g, 81% yield) as white solid.
'H NMR (400 MHz, DMSO-ds) & 8.10 — 7.97 (m, 1H), 7.96 — 7.87 (m, 2H), 7.41 (d, J = 6.3
Hz, 1H), 7.38 — 7.27 (m, 2H), 7.20 (d, J = 7.6 Hz, 2H), 7.15 — 7.03 (m, 2H), 4.08 (t, J = 7.3
Hz, 1H), 2.45 (t, J = 7.3 Hz, 2H), 1.83 (dt, J = 13.9, 6.9 Hz, 1H), 1.52 (t, J = 7.5 Hz, 3H), 0.88
(t, J=7.1Hz, 6H).

13C NMR (101 MHz, DMSO-ds) & 172.61, 167.06, 152.68, 140.11, 137.33, 131.93, 129.33,
129.04, 127.20, 121.30, 44.21, 29.60, 22.17, 18.48.

(0] oj(
e}

Ho,
", OH O I"H
%/O O EDCI, DMAP, Et;N ~N o
o o0 * ~N DCM, RT \

(3aR,5R,6S,6aR)-5-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyltetrahydrofuro[2,3-
d][1,3]dioxol-6-yl 4-(dimethylamino)benzoate. The title compound was prepared from
(3aR,5S,6S,6aR)-5-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyltetrahydrofuro[2,3-d][ 1
,3]dioxol-6-0l and 4-(dimethylamino)benzoic acid as a white solid following the procedure

described for the synthesis of 4-carbamoylphenyl 2-(4-isobutylphenyl)propanoate.

IH NMR (400 MHz, DMSO-ds) & 7.78 (d, J = 8.5 Hz, 2H), 6.72 (d, J = 8.6 Hz, 2H), 5.97 (d,
J =3.7 Hz, 1H), 5.22 (d, J = 3.0 Hz, 1H), 4.63 (d, J = 3.7 Hz, 1H), 4.35 (q, J = 6.1 Hz, 1H),
4.24 (dd, J = 7.2, 3.0 Hz, 1H), 4.05 (dd, J = 8.2, 6.2 Hz, 1H), 3.96 (dd, J = 8.4, 5.3 Hz, 1H),
3.00 (s, 6H), 1.46 (s, 3H), 1.34 (s, 3H), 1.27 (s, 3H), 1.21 (s, 3H).

13C NMR (101 MHz, DMSO-dg) & 164.84, 153.52, 131.01, 114.86, 111.26, 110.81, 108.41,
104.71, 82.91, 79.15, 75.46, 72.20, 66.19, 39.54, 26.57, 26.43, 25.92, 25.01.

o
Boc. (0]
N OH  EDCI DMAP EtN _ N
OH + N N “Boc
N

DCM, RT
I

tert-butyl 4-(((4-(dimethylamino)benzoyl)oxy)methyl)piperidine-1-carboxylate. The title

compound was prepared from tert-butyl 4-(hydroxymethyl)piperidine-1-carboxylate and
4-(dimethylamino)benzoic acid as a white solid following the procedure described for the

synthesis of 4-carbamoylphenyl 2-(4-isobutylphenyl)propanoate.
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IH NMR (400 MHz, DMSO-dg) 8 7.77 (d, J = 8.4 Hz, 2H), 6.70 (d, J = 8.8 Hz, 2H), 4.04 (d,
J= 6.4 Hz, 2H), 3.98 (s, 2H), 2.98 (s, 6H), 2.71 (s, 2H), 1.95 — 1.79 (m, 1H), 1.68 (d, J = 12.9
Hz, 2H), 1.39 (s, 9H), 1.24 — 1.04 (m, 2H).

13C NMR (101 MHz, DMSO-ds) & 165.82, 153.87, 153.24, 130.73, 115.86, 110.79, 78.48,
67.54, 39.57, 35.17, 28.31, 28.06.

6. Cyclic Voltammetry Studies

The cyclic voltammograms were recorded in an electrolyte of BusNCIO,4 (0.1 M) in MeCN at
50 T in a glassy carbon disk working electrode (diameter, 1 mm), a Pt wire auxiliary

electrode and a SCE reference electrode. The scan rate was 100 mV/s.

) ) v I
40 L Blank .
—1
—_—2
2+HOAc¢ T
1+2+HOAc
?__————__—é
20 L 1 L 1 M 1
0.0 05 15 20

1.0
E/Vvs SCE

Figure S2. Cyclic voltammograms. Black: BusNCIO4 (0.1 M); Red: BusNCIO4 (0.1 M), 2 (10
mM); Blue: BusNCIO4 (0.1 M), 1 (10 mM); Green: BusNCIO, (0.1 M), 1 (10 mM), HOAc
(10 mM); Pink: BusNCIO4 (0.1 M), 1 (10 mM), 2 (10 mM), HOAc (10 mM).

7. Control experiments

N\ (0] NH
N 2 \N/\H)J\©\
a) © N TEMPO (6.0 eq) OMe
OMe OMe
1

standard conditions
OMe
2 3,18%
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A 10 mL dry Schlenk tube equipped with a magnetic stir bar was charged with 1 (0.6 mmol,
90.6 mg), 2 (0.2 mmol, 30.2 mg), BusNCIOs (34.0 mg), 2,2,6,6-tetramethylpiperidoxyl
(TEMPO, 1.2 mmol, 187.2 mg) in MeCN (5.0 mL). Acetic acid (0.4 mmol, 24.0 mg) was
then added via microliter syringe. The reaction vessel was fitted with a graphite felt (GF)
anode (0.3 cm x 1.0 cm x 1.5 cm) and a platinum cathode (Pt) (0.1 cm x 1.0 cm x 1.0 cm).
The solution was degassed by bubbling with N, for 3 minutes to remove dissolved oxygen.
Constant current electrolysis was then performed at 6 mA while maintaining the reaction
temperature at 50<C for 15 hours. The reaction mixture was concentrated in vacuo, and the
crude was purified by flash chromatography on silica gel to afford 3 in 18% yield (10.8 mg).

(0]
~,, (@) NH
b) . BHT (3.0 eq) OMe
standard conditions
OMe OMe OMe
1 2 3, trace

A 10 mL dry Schlenk tube equipped with a magnetic stir bar was charged with 1 (0.6 mmol,
90.6 mg), 2 (0.2 mmol, 30.2 mg), BusNCIO4 (34.0 mg), butylated hydroxytoluene (BHT, 0.6
mmol, 132 mg) in MeCN (5.0 mL). Acetic acid (0.4 mmol, 24.0 mg) was then added via
microliter syringe. The reaction vessel was fitted with a graphite felt (GF) anode (0.3 cm x 1.0
cm x 1.5 cm) and a platinum cathode (Pt) (0.1 cm x 1.0 cm x 1.0 cm). The solution was
degassed by bubbling with N, for 3 minutes to remove dissolved oxygen. Constant current
electrolysis was then performed at 6 mA while maintaining the reaction temperature at 50<C

for 15 hours. Internal standard analysis detected only trace product 3 formation.

0O
N7 O M \NA”)KQ\ \N/\E%Et
o © N 6 Triethyl phosphite (3.0 eq) © OMe © 6
standard conditions +
OMe OMe OMe
1 2

OMe
3,N.D 52, 65%

A 10 mL dry Schlenk tube equipped with a magnetic stir bar was charged with 1 (0.6 mmol,
90.6 mg), 2 (0.2 mmol, 30.2 mg), BusNCIO4 (34.0 mg), triethyl phosphite (0.6 mmol, 100 mg)
in MeCN (5.0 mL). Acetic acid (0.4 mmol, 24.0 mg) was then added via microliter syringe.
The reaction vessel was fitted with a graphite felt (GF) anode (0.3 cm x 1.0 cm x 1.5 cm) and
a platinum cathode (Pt) (0.1 cm x 1.0 cm x 1.0 cm). The solution was degassed by bubbling
with N, for 3 minutes to remove dissolved oxygen. Constant current electrolysis was then
performed at 6 mA while maintaining the reaction temperature at 50<C for 15 hours. The
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reaction mixture was then concentrated in vacuo, and the crude was purified by flash

chromatography on silica gel to afford 52 in 65% yield (37.3 mg), and no product 3 was

isolated from the system.

OEt

NS _OFEt

N

P
1l

o)

OMe

diethyl (((4-methoxyphenyl)(methyl)amino)methyl)phosphonate (52).*

'H NMR (400 MHz, CDCls) § 6.83 (t, J = 6.6 Hz, 4H), 4.16 — 4.02 (m, 4H), 3.76 (s, 3H),
3.63 (d, J=7.8 Hz, 2H), 2.99 (s, 3H), 1.28 (t, J = 7.1 Hz, 6H).

13C NMR (101 MHz, CDCls) & 152.46, 144.56 (d, J = 3.8 Hz), 115.07, 114.71, 62.29 (d, J =
7.0 Hz), 55.88, 51.37 (d, J = 162.3 Hz), 40.06, 16.66 (d, J = 5.8 Hz).
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9. NMR spectra
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3C NMR of 3
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HRMS of 3

Monoisotopic Mass, Even Electron lons

2075 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:20-20 N:0-100 0O:0-100 Na:0-4 K:0-2

7
250707-4-4 33 (0.206)

10 32313713

24 1389

3085288 312.3180.313.2763  316.1780317-1766 3226608 || 354 1gpp 327.0033 3312674

0

1: TOF MS ES+
391e+004

933 9707334.2767336.3214

L s e e e L

T T
3125 315.0 3175

LA S s s s e LB s S e B

T T T T T T
3075 3100 3200 3225 3250 3275 3300
Minimum: -1.5
Maximum: 2.0 100 50.0

Mass Calc. Mass mDa PPM DBE
8.5

i=FIT  Norm  Conf (%) Formila
323.1373 323, 1372 0.1 0.3 5

58.3 n/a n/a C17 H20 N2 03 Na

'HNMR of 4

7.29 CDCI13

7.62
7.59
7.57
7.56
7.55
6.91
3.79
2.99

— 1.69 HDO

Br

OMe

33

0.02

T
25

T
335.

41 M/Z

3375

b 140X 10

F1.30x10"

L1.zox10

E1tox1d

E1.00x 10"

Lo.00x16®

L 8. 00x 1d"

L 7.00x 10"

L6.00x 16°

L 5. 00x10°

b 4.00x 10"

f3.00x16°

L2.00x16°

E1.00x 10"

L 0.00

3.971
4.041
0.891

L-1.00%1d

| »
g

3.189
w- 3.001

T
6 5 4
£1 (ppm)

s
o
©
o
=
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13C NMR of 4

aoa 1300000
[SRORY] M
aQ8
= = <+t wn o p Lo A oo : 0
5 3 SE5NEA% n¥z  nz 0%
o ) <+t AN - - o~ o \© n oo
— —_— — e = = o~ oy o~ i o
d I NE e N o | 1100000
NN
N ” L 1000000
Br
L 900000
OMe L. 800000
L 700000
L 600000
L 500000
L 400000
300000
200000
| L 100000
L —100000
T T ; ; T ; T T T T T ; T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)
HRMS of 4
Monoisotopic Mass, Even Electron lons
1342 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:16-16 H:17-17 N:0-100 0:0-100 Na:0-7 Br:1-2
41
250430-16-10 6 (0.077) 1: TOF MS ES+
1.67e+005
10 371.0366 373.0351
%o
374.0403
372.0437
368.9828 350 9357 370.1432370.3185 371.2748 L 3722485 3731844 | 3741806 3749015
T T e T e e T e S e e e e e e
9.00 370.00 371.00 372.00 373.00 374.00 375.00
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPN DBE i-FIT  Norm Conf (%) Formula
371.0366  371.0371 -0.5 -1.3 83 1490.0 n/a n/a Cl6 H17 N2 02 Na Br
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'H NMR of 5

5.0 107

7.26 CDCI3
T
)

7.56
7.54

-0.00

6.83
6.81
7
6.63
6.61
6.60
5.00
4.98
3.74
2.93

] W \/ . . L5.5%x10

/

L5 0x10"

/ La.5x10

F4.0x 10"

(0] L3.5x10"

T
P4

E3.0x10"

L2.5x10"

L2 ox1d

OMe

1.9

1.94%
1077
1961
3141
3.001

L-5.0x1d

4.1

o
o
°

|

|
©

6
£1 (ppm)

BC NMR of 5

L 2300000

L 2200000

L 2100000

77.52 CDCI3
77.20 CDCI3
76.88 CDCI3

\ 168.71
—160.38
153.14
/
— 142.40
—129.18
— 125.19
116.13
115.77
115.12
—59.63
— 55.87
38.42

L
\
L
\

L 2000000
L 1900000
L 1800000
L 1700000
L 1600000
0 L 1500000

L 1400000

I
=z

[ 1300000
N o H I 1200000
L 1100000
L 1000000
L 900000
OMe L 800000
[ 700000
L 600000
L 500000
L 400000
L 300000
[ 200000

L 100000

Y ™ it . " Lo

L ~100000

L ~200000

T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 -10
£1 (ppm)
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HRMS of 5

Monoisotopic Mass, Even Electron lons
871 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:16-16 H:19-19 N:0-100 O:0-100 Na:0-7
7
250430-16-16 10 (0.111)

287.1395

286.1320

2831441

2841507 2881430

1. TOF MS ES+
2.92e+006

0 279.0890 5p0 0997 2821149 289 1402 2912257 _ 503 1534993 6553 2951108 2701200
278.0 280.0 282.0 284.0 286.0 288.0 290.0 292.0 2940 296.0
Minimum: -1.5
Maximum: 3.0 10,0 30.
Mass Cale. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formula
287.1395  287. 1396 -0.1 -0.3 85 2018.9 n/a n/a Cl6 119 N2 03
'HNMR of 6
a
Q o]
[a) a
@) = 5
TOAN == N Yo~ <+ N < =3 100X 10
SCSSC oMM N®®N NN =% RS SN = S
o0 00 00 00 00 [~ [~ I~ I~ O O O © w N oen e (] — =3
] N ~ | |
Lo.oox1d
L 8. 00x 10"
L7.00x 16
(0] L6.00x1d
\N/\N
H Ls.00x1d
CO,Me
4. 00x 10"
OMe
L 3.00x16°
L2 oox1d
U j L1.oox1d
A JUL ) LU A A Lo.00
Iz £ g S
=2 a3 = ae o
[ e <t - o o oon o
‘I.O H‘AS ll‘.U lC".S l(‘)AO 9‘.5 9[0 8‘.5 B‘.O 7[5 7‘.0 6‘.5 6[0 5‘.5 5‘.0 1[5 /1‘.0 3‘.5 '.!‘AO 2‘.5 Z‘.O 1‘5 0‘0 *(‘)5 *l‘.l) *1‘5 *2‘0

1 (ppm)
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B3C NMR of 6

aooo
[SRSR®)}
[aajyal L 4500000
IS S NN~ 0O a4 o x oS~ [}
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22 2 foody oz ERE AR =
N | NV SN Na ~ NV L 4000000
L 3500000
L 3000000
(0]
\N/\N L 2500000
H
CO,Me
L 2000000
OMe
L 1500000
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L 500000
| B
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)
HRMS of 6
Monoisotopic Mass, Even Electron lons
1391 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:18-18 H:20-20 N:0-100 O:0-100 Na:0-7
7
250430-16-34 9 (0.102) 1: TOF MS ES+
6.93e+005
10 351.1324
Yor
353.2667  356.2603
. 337.1563 41,1514 345.1472 350.2570 | 367.2621 3601724 3651262 367 1088 I
e e A B o e o o o e e o I A e o e o e e B e B e e e m e s e S 114
335.0 337.5 340.0 342.5 345.0 347.5 350.0 352.5 355.0 357.5 360.0 362.5 365.0 367.5
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
351.1324  351. 1321 0.3 0.9 9.5 1732.2 n/a n/a C18 H20 N2 04 Na

S36



'HNMR of 7

OMe
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7.25 CDCI13
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/
L
\

—_
—
~—

5.02
5.01

<

3.75

2.97
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0.00

L0x 107

L5 10

L0x 107

Lox 10

L5107

0% 107

L5 0x10"

5% 107

L0x 10

0x 10"

5% 100
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2.01=
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4.181
1.00x

T T T
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BC NMR of 7

OMe

T T T
9.0 8.5 8.

168.43
—152.94

— 142.50
~ 138.38

134.27

133.37
—124.85
,115.76
N 114.99

X

77.52 CDCI13
77.20 CDCI13
76.88 CDCI3

L
\

—59.23
—55.78

38.33

21.31
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HRMS of 7

Monoisotopic Mass, Even Electron lons

1147 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:18-18 H:22-22 N:0-100 ©O:0-100 Na:0-7

7
250430-16-30 8 (0.094)

10 321.1578

Yo

322.1610
0 301.1907 30771407311,1786 3132733 315.1708 323.1651
305.0 310.0 315.0 320.0 325.0

Minimum: -1.5
Max imum: 2.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formula
321. 1578 321. 1579 -0.1 -0.3 8.5 1790.7 n/a n/a C18 H22 N2 02 Na

'H NMR of 8

faa}

Q

[a)]

]
— QO 0O O T T oA o~ o~ <t 0
50y R T Qonn I} o
Ll ol o) o o vt o [ e IEa\]
RN 2, v Vo~

OMe

331.1675
330.0

— 1.72 HDO

335.0

1: TOF MS ES+

-0.00

340.0

4.69e+006

337.1328338.1376 3412721

m/z

L1.80x 10"

L1.70x 10

L1.60x 10"

L1.50x 10"

L1.40x 10"

L1.30x 10

L1.2z0x10"

E11ox1d

L 1.00x 10"

L9.00x1¢®

L 8.00x 10°

L 7.00% 10"

L6.00x16°

L 5. 00x16°

b 4. 00% 10"

E3.00x 10"

L2.00x16°

b 1.00x 10"

L 0.00

L-1.00%1d

T
6.0 55 50 45 4.0 3.5
1 (ppm)

r T T T T T
20 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

S38




3C NMR of 8

Jazis i} r
[SR( B¥)
845
S ) T O o o
e =) < QAT OO ® AP oo oo~ o
=S e N L AN SR xR < L 900000
O O <t oA ——— o~ o O D v v o
222 b S8 === Eed e aaan B
<N I NSNS I N
- 800000
O
\NAN
H L 700000
O/\\\
L 600000
OMe
L 500000
L 400000
300000
200000
L 100000
|
L ~100000
2‘10 2‘00 1‘90 1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 1‘00 S;O é() 7‘0 é‘iO F‘)O I‘O ‘10 2‘0 l‘O ‘0 7‘10
£1 (ppm)
HRMS of 8
Monoisotopic Mass, Even Electron lons
1374 formula(e) evaluated with 1 results within imits (up to 50 closest results for each mass)
Elements Used:
C:19-19 H:20-20 N:0-100 O:0-100 MNa0-7
7
250430-16-19 6 (0.077) 1: TOF MS ES+
4 95e+006
10 347.1368
%o
348.1401
349.1445
3311664 3351409 20 4T 349 19083432000 i 3551680 357 2852 363.1106 364 1686 557 2634
T B mmEe s e S ILALEA I r 7 T e B e ™
3300 335.0 340.0 345.0 350.0 355.0 360.0 365.0
Minimum: -5
Maximum: 5.0 10,0 50.0

Cale. Mass mDa P DBE
347, 1372 -0.4 -L2 10.5

i-FIT  Norm  Conf (%) Formula
1986.2 n/a n‘a CI9 H20 N2 03 Na

]
. 1368
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'H NMR of 9
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HRMS of 9

Monoisotopic Mass, Even Electron lons

1164 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:27-27 H:39-39 N:0-100 0O:0-100 Na:0-2

7
250430-16-40 15 (0.154)
4392952

461.2784

462.2820

393.2234 402.2276 407 2700 441.3036 451.2063

4252247

463.2888477 2577 487 4304

4948210

1. TOF MS ES+
1.00e+006

512 5063
m

0 IFd
390 400 410 420 430 440 450 460 470 480 500 510
Minimum: -1.3
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formula
439. 2852 439, 2961 -0.9 -2.0 9.5 829.4 n/a n/a C27 139 N2 03
'H NMR of 10
@
Q Q
a a Ls.ox10
@) T
WO OSO WS M A O © A=
N N e B VIV Y 10 0SS
SRS S8 S8 S Y cooco
RSP SRR i _— =~ |,
La.ox10
/ / f / / P
o}
~ L3.0x10
NN
H
AN
(6] L2.5x10"
OMe L2 0x10"
L1sx10
Fiox10
Ls.0x1d
] !
A \
1 L)‘( A Lo.o
g 13d g ) g "RT
= « S = — = = =
o O - o o Lag] o <t e
L0 1.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 2.0 25 20 15 1.0 0 0.5 1.0 1.5 2.0
£1 (ppm)
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13C NMR of 10
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OMe
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| | N A ' £ 500000
]
L 500000
2‘10 2‘00 1‘90 1‘80 1‘70 1‘60 1‘50 1‘10 1‘30 1‘20 1‘10 1‘00 9‘0 E‘KO 7‘0 (-‘10 gO /1‘0 3‘0 20 1‘0 7‘10
£1 (ppm)
HRMS of 10
Monoisotopic Mass, Even Electron lons
1694 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:21-21 H:28-28 N:0-100 0O:0-100 Na: 0-7
7
250430-16-32 9 (0.102) 1: TOF MS ES+
6.93e+006
10 379.1997
%o
380.2029
381.2069 389.1740
ol e 2 seeziey SV yreny | | ZTERIMN SRS AT o
60.0 365.0 3700 375.0 380.0 385.0 390.0 385.0 00.0
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i—FIT  Norm Conf (%) Formila
379.1997  379. 1998 -0.1 -0.3 895 2030.4 n/a n/a C21 H28 N2 03 Na
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'H NMR of 11
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HRMS of 11

Monoisotopic Mass, Even Electron lons
2692 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:25-25 H:34-34 N:0-100 O:0-100 Na:0-7

7
250430-16-33 11 (0.119) 1: TOF MS ES+
8.00e+006
100 465.2366
% 443.2539
442.2465 466.2399
444 2539
472.2671
0 381.2977 405.2277  423.2427 445.2545 . _493.2314 512.5115  529.4128 543.4294 iz
AL A i e L T L
380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa  PPM  DBE  i-FIT Nomm Conf (%) Formula

465.2366  465.2365 0.1 0.2 9.5 1863.0 n/a  n/a €25 H34 N2 05 Na

'H NMR of 12
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3C NMR of 12
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HRMS of 12
Monoisotopic Mass, Even Electron lons
1667 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:32-32 H:49-49 N:0-100 O:0-100 Na:0-2
7
250430-16-44 24 (0.239) 1: TOF MS ES+
4 67e+006

525.3682

2731687 97 2411338 3432 5520882 4063265 4q5 4203

250 300 350 400 450 500 550 600 650
Minimum: -1.5
Max imum: 3.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formula
525.3682  5H25. 3692 -1.0 -1.9 9.5 898.6 n/a n/a €32 H49 N2 04
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'H NMR of 13
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HRMS of 13

Monoisotopic Mass, Even Electron lons

905 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:15-15 H:17-17 N:0-100 O:0-100 Na:0-7

7
250430-16-14 9 (0.102)

10

291.2270
91,2628 292.2260

290.0387 290.2626

2941217

295.1264
203.1208 294.0771(294.1574

1: TOF MS ES+
4.21e+004

297.1656

297.1515_| 297.2467

290.00 291.00 292.00 293.00 294.00 295.00 297.00 298.00
Minimum: 1.5
Max imum: 5.0 100 50.0
Mass Calc. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula
294.1217  294. 1218 -0.1 -0.3 8.5 1154.0 n/a n/a C15 H17 N3 02 Na
'HNMR of 14
)
Q Q
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13C NMR of 14
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HRMS of 14
Monoisotopic Mass, Even Electron lons
819 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:14-14 H:16-16 N:0-100 ©:0-100 Na:0-7
7
250430-16-42 12 (0.128) 1: TOF MS ES+
1.69e+005
100 283.1055
284.1513
%o
285.1567
742741 2751413 o77.4268  279.0952 281.1324 2822809 288.1478  289.1441

286.1524 291.1343

m/z
274.0 276.0 278.0 280.0 282.0 284.0 286.0 288.0 290.0 292.0
Minimum: -1.5
Max imum: 5.0 100 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

283.1055  283. 1059 -0.4 -L.4 7.5 1645.8 n/a n/a C14 H16 N2 03 Na
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'H NMR of 15
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HRMS of 15

Monoisotopic Mass, Even Electron lons
1635 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C: 14-14 H: 16-16

7
250430-16-47 10 (0.111)

10

287.1406 289.1034

N:0-100 ©O:0-100 Na:0-7 S:1-3

299.0830

299.1766

291.1173 296.1590 297.1614

293.0969

300.0872 301.0835

1: TOF MS ES+
3.41e+005

305.2386 307 1513 309.1630 311.1428

miz
286.0 288.0 290.0 292.0 294.0 296.0 298.0 300.0 302.0 304.0 306.0 308.0 310.0 312.0
Minimum: -1.5
Max imum: 5.0 0.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
299.0830  299. 0830 0.0 0.0 7.5 1711.6 n/a n/a Cl4 H16 N2 02 Na S
'H NMR of 16
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13C NMR of 16
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2670 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:18-18 H:18-18 N:0-100 O0:0-100 Na:0-7 S:1-3
4
250430-16-8 9 (0.102) 1: TOF MS ES+
2.43e+006
10 349.0988

350.1020

3311636 337-1039 3391172 3411330 345 1573 510083 355.2869358.2437 365.0734366 1360 3711837

m/z

3300 3350 340.0 3450 350.0 355.0 360.0 365.0 370.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm Conf®) Formuila
349. 0988  349. 0987 0.1 0.3 10.5 1890.1 n/a n/a C18 118 N2 (2 Na S
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'H NMR of 17
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HRMS of 17

Monoisotopic Mass, Even Electron lons

2655 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 1717 H:17-17 N:0-100 ©O:0-100 Na:0-7 S:1-3

M

250430-16-11 5 (0.068) 1: TOF MS ES+
8.21e+005

350.0935

351.0966
352.0925 358.1248 362.3295 366.0704 3671 258’
m/z

3303281 347498 3383438 3412604 3451805 3491850

0
330.0 335.0 340.0 345.0 350.0 355.0 360.0 365.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm  Conf®) Formla
350.0935  350. 0939 -0.4 -1.1 10.5 1510.0 n/a n/a C17 H17 N3 (2 Na S

'H NMR of 18
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13C NMR of 18
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HRMS of 18
Monoisotopic Mass, Even Electron lons
1350 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:19-19 H:19-19 N:0-100 O:0-100 Na:0-7
7
250430-16-31 11 (0.119) 1: TOF MS ES+
1.84e+006
10 3441376
Yo
341.3047 345 1428
336.1739 346.1531 355.2831
3272537 3312877 336 3383414 350.1495 3532673 3352831350 3176 3642713

325.0 330.0 335.0 340.0 345.0 350.0 355.0 360.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formila
344. 1376 344. 1375 0.1 0.3 11.5 1825.9 n/a n/a C19 119 N3 (2 Na
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'H NMR of 19
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HRMS of 19

Monoisotopic Mass, Even Electron lons

1011 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used

C:1818 H:20-20 N:0-100 O:0-100 MNa:0-7

7
250430-16-45 5 (0.068)

1: TOF MS ES+

1.70e+005

303.1472

300.0835 3041519

301.0841 302.1688°02 0421 | 303 6aga 305.1564 306.1901 307 20053076182
miz
295.00 300.00 301.00 302.00 303.00 304.00 305.00 306.00 307.00
Minimum: -5
Maximum : 5.0 0.0 50.0
Mass Calc., Mass mDa PP DBE i=FIT  Norm  Conf (%) Formula
303. 1472 303, 1473 0.1 0.3 9.5 1882.3 n/a n'a CIB H20 N2 0 Na
'H NMR of 20
]
Q Q
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SRR NNENA NN NN NN o |
L3.5x10"
{ ] L3.0x10"
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(= o L2} o
S S L B B e e e e e e e B e L B e e I R
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3C NMR of 20
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HRMS of 20
Monoisotopic Mass, Even Electron lons
774 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:19-19 H:8-18 N:0-100 0:0-100 Na:0-2
7
250430-16-41 5 (0.068) 1: TOF MS ES+
1.11e+006

361.1161

101

Yo

362.1196

351.1349 g 357.2546

0 42 2843 346.3323 354 1241.355.289 369.1525370.1607
345.0 350.0 355.0 360.0 365.0 370.0 375.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formila
361. 1161 361. 1164 -0.3 -0.8 11.5 85l.1 n/a n/a C19 H18 N2 04 Na

S57
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HRMS of 21

Monoisotopic Mass, Even Electron lons

1449 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:18-18 N:0-100 ©0:0-100 Na:0-4 K:0-2

31
250707-4-2 14 (0.098)

10 2771318

276.0899

278.1347

277.1003 L2?8.1548

2711694 2721658 2731560 2/ *2137 5759783

280.1828 281.1711

1: TOF MS ES+
9.45e+004

282 6605

I e o B o e S Raaanmnass s a4

27110 2720 2730 2740 275.0 276.0 2770 278.0 279.0

Minimum: -1.
Maximum: 5.0 10.0  50.

ow

Mass Cale. Mass mDa PPM DBE i=FIT  Norm Conf (%) Formula
277.1318  277. 1317 0.1 0.4 8.5 680.9 n/a n/a C16 H18 N2 0 Na

'H NMR of 22
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13C NMR of 22
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HRMS of 22
Monoisotopic Mass, Even Electron lons
657 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:13-13 H:20-20 N:0-100 ©O:0-100 Na:0-7
41
250430-16-5 12 (0.128) 1: TOF MS ES+
3.97e+004

259.1414

255 1141

257.1351
256.1180

254 1133
2511311 253.1561

260.1475 951 1317

2631273 2691221 266 1391

258131

m/z

0
250.0 2520 2540 256.0 258.0 260.0 262.0 264.0 266.0
Minimum: -1.5
Max imum: 2.0 10.0 50.0
Mass Calc. Mass mDa PPy DBE i=FIT  Norm  Conf (%) Formuila
259. 1414 259. 1422 -0.8 -3.1 45 1240.6 n/a n/a C13 H20 N2 02 Na
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13C NMR of 23
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Lo

L ~1000000

| -2000000

L 6000000

L 5500000

L 5000000

L 4500000

L 4000000

L 3500000

L 3000000

L 2500000

L 2000000

L 1500000

L 1000000

L 500000

L. -500000

T T T T T T T
210 200 190 180 170 160 150 140

T
110

T
100 90

1 (ppm)
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°F NMR of 23

-105.12

OMe

La.0x 10"
L3.8x10"
F3.6x10°
F3.ax10’
F3.2x10
L3.0x10"
L2.8x10"
F2.6x10°
F2.ax10
L2.2x1d
Lz ox10"
Lisx10
Fi.ex10"
Fiaxio
Liexid
L1ox10
Ls.ox10®
Fe.0x10°
La.ox10
Lzoox1d

L 0.0

L-2.0x10

T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 40 -50 -60 -70 80  -90 100 110 120 130 140
1 (ppm)

HRMS of 23

Monoisotopic Mass, Even Electron lons

1522 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:20-20 H:23-23 N:0-100 ©O:0-100 MNa:0-7 F: 141

41
250430-16-7 5 (0.068)

10 381.1592

358.1691

Yo

359.1743 382.1620

360.1781

T
-150

T
-160

T
-170

T
-180

318.3025 327.2560 341.2694_345.1810 375.1684 || 30> 1555 397.1328 406 3340

310 320 330 340 350 360 370 380 390

Mass Calc. Mass mDe
0.

PP DBE i-FIT  Norm  Conf (%) Formula
381, 1592 381, 1590 0.5 9.5

S62

1830.0 n/a n/a C20 123 N2 03 Na IF

400

T
-190

T
-200

4182137

420

T
-210

1: TOF MS ES+
6.75e+006

4322173
m
430

z



'H NMR of 24

L 1.60x 10"

9

vy
o
L1.40x 10"
L1.30x10"
o E1.20x 10"

NN Litox1d

7.28 CDCI3

6.80
6.79
4.81
-0.00

L 1.00x 10"
L 9.00x 1d"
OMe L s.00x 10*
L7.00x 16
L6.00x 16°
E5.00% 10"
b 4.00x 10"
E3.00x 10"

L2 00x10*

L1.00x16®

r T T T T T T T T T T
.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0

T 1
4.5 4.0 3.5 3.0 25 20 L5 1.0 0.5 0.0 -0.5 -1.0 -1.5 -2.0 -2.5
£1 (ppm)

13C NMR of 24

L 7500000

L 7000000

175.60
152.56
142.58
114.94
114.80
77.52 CDCI3
77.20 CDCI13
76.88 CDCI3
—61.15
— 55.69
\46.58
17.86

<
/L
\

L 6500000
L 6000000
L 5500000
L 5000000
L 4500000
L 4000000
O M e L 3500000
L 3000000
L 2500000
L 2000000

L 1500000

} L 1000000
1
- 500000
Lo

L. -500000

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 -10
1 (ppm)
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HRMS of 24

Monoisotopic Mass, Even Electron lons

648 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:13-13 H:18-18 N:0-100 O:0-100 Na:0-7

7
250430-16-15 6 (0.076) 1. TOF MS ES+
1.16e+006

10 2671260

2551128 256.1209
. 2481383 949 1230 2521036 2541126 | 2561196 1 291833 2620872 20308% 565 1905 2001445
A o AR T T L e o I e s e e & o e (T

250.0 2520 2540 256.0 2580 260.0 2620 264.0 266.0

Minimum: -
Maximum: 5.0 10.0

o w

1.
0.

w

Mass Calc. Mass mDa PPM DBE i=FIT  Norm  Conf®) Formila
257.1260  257. 1266 -0.6 -2.3 5.5 1594.4 n/a n/a C13 H18 N2 (2 Na

'H NMR of 25

L3.6x10

E3.ax1d®

7.27 CDCI13

e e La.zx1d
E3.ox1d®
L2.sx1d

L2.6x10

Lz ax1d

L 2x 10"

o
Mo
=z
T

2.0x1d

/
—

Fisxid®
Fiex1d
OMe Fiaxid
Fiz2xid
Fioxid
Ls.ox10"

L6.0x10"

[ La.0x10"

I L2 0x10"

| h
) J\_‘ ‘A 0.0

o

=]

S ] > .

T

7

L-2.0x10"

4 1.004
(ZE

o]

© 2,997
1.011
6.129

N;
o

|

|
0

S64



13C NMR of 25

st io]
[ON RS}
[agaNa Ls.ox10®
= © ~ — |SRone)
o o o~ on oo o <+ — © % o~ o0 o o
% I © < NN 9= “ @ Q= L7.5x1d
v < —— o~ 0 o — 0w o o~ o~ <t
— - — —_— NN 0 VNN I o ——
[ Y4 ~ NI/ | Vol L7 ox1d
Le.5x1d
Fe.ox106®
(6]
Oé/\N Ls. 5% 10"
Ls.ox1d
~
N
La.sx1d
L4.0x1d
OMe L3.sx1d
L3.ox1d
F2.5x10
L2.ox1d*
Fi.sx1d
L1.ox1d
| i ’ L5 0x10
‘ 0.0
L-5.0x10
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)
HRMS of 25
Monoisotopic Mass, Even Electron lons
949 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:15-15 H:22-22 N:0-100 ©O:0-100 Na:0-7
7
250430-16-13 6 (0.076) 1: TOF MS ES+
3.45e+008
10 301.1527
%
2851598  288.1501 209.1750 e
0 : ; 293.1521 296.1680 | 3031585 309.1682 3141722 315.1701316.249
LIS LA s e e e e e e ) I e s o e s e e DL s s e s e e e
285.0 2875 290.0 2925 2950 297.5 300.0 3025 305.0 3075 310.0 3125 315.0
Minimum: -1.5
Maximum: 2.0 10.0 50.0
Mass Cale. Mass mDa PPM DBE i—FIT  Norm  Conf (%) Formila
301.1527  301. 1528 -0.1 -0.3 5.5 1951.9 n/a n/a C15 022 N2 03 Na
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'H NMR of 26

faa
Q L
a
© =
o~ wy NS wnn oSV A S
N ® X®AANNNNS TSR S 1.20% 16
~ ST FTFTA AR A AN T rt
E1tox1d
L1.00x16®
f9.00x 10"
\NAN
\\/ L8.00x 10"
L 7.00x 10"
OMe
f6.00x 10
L 5. 00 10"
L 4.00x 10"
E3.00x 10"
L 2. 00x 10"
L 1.00x 10"
Lo.00
=3 =N QS A
< = SR =d F-1.00x10
r T T T T T T T T T T T T T T T T T T T T T T T l
L0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 0 25 20 L5 1.0 5 0.0 0.5 1.0 -1.5 -2.0
£1 (ppm)
[aelaeiNas)
500 L 6000000
8818
— = T o OLU
n o <~ 5 X NS ® Mmoo o ®
0 o al v o< oo Lo - L 5500000
v < —_—— o~~~ O 0N — <+ ®
—_— — —_—— Lo o e o o wn < o
L 5000000
1500000
o L 4000000
\N/\NJ(
\\/O £ 3500000
L 3000000
OMe L 2500000
L 2000000
L 1500000
L 1000000
L 500000
|
Lo
500000
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 -10
1 (ppm)
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HRMS of 26

Monoisotopic Mass, Even Electron lons

646 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:12-12 H:16-16 N:0-100 O:0-100 Na:0-7

7
250430-16-38 10 (0.111)

1: TOF MS ES+
2 40e+005
10 259.1054
%
256.1199
. 248 2420_240.1442 2511054 253 1264 265.1144|257 1278 |260.1105261.1375 2661667 267 2699 2712666 272,2675;
L B e e L e e e e o B o e e o Y I B e o e et o ol (1174
245.0 2475 250.0 2525 255.0 2575 260.0 262.5 265.0 267.5 270.0 2725
Minimum: -1.3
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formila
259.1054  259. 1059 -0.5 -1.9 5.5 1237.1 n/a n/a C12 H16 N2 03 Na
'H NMR of 27
a
8 La.ax10
o =3
T —~00VOTTTOANOWN T O v o S 7
WHRVWINEROANSS SO X KR RA ~ S S F3.2x10
EENENNNNNENENNNN G S S 6N ) T
N L3 0ox10
F2.8x10"
F2.6x10"
F2.ax 10"
L2.2x10"
L2.ox10"
(0]
Lisx10
~
NN
L1.ex10
O Liax10
Li2x10
OMe Fiox10
Fs.0x10®
Le.ox10®
Ea.0x1d
Ly J L2.ox1d
|
A Lo.o
o
§‘§. gé £ 5 ’c; L-2.0x1d
—a _— — o IS
T T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 3 2 1 ) 2 3
£1 (ppm)
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13C NMR of 27

aooo
[ON R} L 7500000
[sgayal
2 2 F8nEse n8% 9T g
o wv) <t enen AN = - o~~~ O o~ v [=)
= = Fo28=4 ENENES A a
<N NS ~— 4 L 6500000
L 6000000
O L 5500000
~N f
N/\N L 5000000
L 4500000
(0)
|- 4000000
OMe L 3500000
L 3000000
L 2500000
L 2000000
L 1500000
I L 1000000
| H ‘ L 500000
I
I
- B
L —500000
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 [ -10
£1 (ppm)
HRMS of 27
Monoisotopic Mass, Even Electron lons
195 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C: 1717 H 1717 N 0100 O: 0100
T
250707-4-8 17 (D.114) 1: TOF MS ES+
1.69e+004
10 297 1237
o, 2981297
296.1148
297.1614 298.1593
295.5413205.6493 2950811 2°6-1680 2967835 Vi 2075888 2981053 |2 2988093298.9102
LB R o e et T W T T e R — e B T
28550 296.00 296.50 297.00 297.50 298.00 298.50 289.00
Minimum: -5
Maximum: 5.0 10,0 50,0
Mass Cale. Mass mDa JEEI DBE i=FIT  Norm  Conf ) Formula

297. 1237 297, 1239 -0.2 0.7 10.5 4139 n/a n/a CI7 HI7 N2 03
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'H NMR of 28

7.71
7.69
7.30
7.28

OMe

5.2
50

3.83

3.06

-0.00

L 1.30x 10

L1.zox 10

S10x10’

L 1.00x 10"

.00% 16"

L00x 16

L 7.00x 10"

. 00% 16"

L 5. 00x16°

L00x 10"

.00 10"

L00x 16"

L1.00x 16

L-1.00% 1d

13C NMR of 28

—167.53
—162.48

148.08
[, 129.68
L 128.99
\ 126.42
_118.30
_113.90
N\ 113.33

OMe

o
o

(ppm)

77.52 CDCI3
77.20 CDCI3
76.88 CDCI3

L
\

_-58.21
~ 55.57

38.16

0.

0

-0.5

-1.0

L 1500000

L 1400000

L 1300000

L 1200000

L 1100000

L 1000000

900000

L 800000

L 700000

L 600000

L 500000

L 400000

L 300000

L 200000

L 100000

L —100000

T T T T T T T
200 190 180 170 160 150 110

£1

T
100 90
(ppm)
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HRMS of 28

Monoisotopic Mass, Even Electron lons

1648 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:18-18 N:0-100 ©O:0-100 Na:0-4 K:0-2

31
250707-4-315(0.104)

10 293.1262

2941954

1: TOF MS ES+
1.45e+004

2871730 2891527 291.1783 201.6827 J 295.1992 207 1622 296.6894 299 1740 300.5094
i

. "

I

S’ o NP F FPREY SUST BORMFERS NSRRI | SASPUPRSF SO S o ASi O SRSr S SR

286.0 2880 2900 2920 2040 206.0 298.0 300.0

Minimum: -1.5
Maximum: 2.0 100 50.0

Mass Calc. Mass mDa PPy DBE i=FIT  Norm  Conf (%) Formuila
203.1262  293. 1266 -0.4 -1.4 85 517.5 n/a n/a Cl6 H18 N2 (2 Na

'H NMR of 29

.84

— 1.77 HDO
0.00

_ 236

OMe

4 m/z

L 23000
L 22000
L 21000
L 20000
L 19000
L 18000
L 17000
L 16000
L 15000
L 14000
L 13000
L 12000
L 11000
L 10000
L9000
L 8000
L 7000
L 6000
L 5000
L 4000
L 3000
L 2000
L 1000

Lo

z

3.17=
2.96=x
3.00=

1.0

2,187
o7k
B
1.00T

2.2

L -1000

- -2000

T T
6.5 6.0 55 50 4.5 4.0 3.5 3.0 25 20 L5 1.0 0.5 0.0 -0.5 -1.0
£1 (ppm)

r T T T T T
20 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7
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13C NMR of 29

ooo
|SRONS} L 5500
[agaya
o< 3 %N = QO A N
n < x ShaTeqma o — 0 o ©
= oo ) o = 688G = en n Qe N N M
o © < L e I o I o I o I o ] o~~~ o D [=) o L 5000
2 =2 S Sgcggagaocsco NN AR a =2
L 4500
\N/\N L 4000
OMe L 3500
L 3000
L 2500
L 2000
L 1500
L 1000
L 500
A AN ro
L -500
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 -10
£1 (ppm)

Monoisotopic Mass, Even Electron lons
1855 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:20-20 N:0-100 0:0-100 Na:0-4 K:0-2

7
250707-4-6 23 (0.146) 1: TOF MS ES+
4.79e+004

100 307.1425

308.1451

303.6805 50, a6 305.1990 3061973 300.1020 310.6885 3112088 . . 3126002

301.9575
m/iz

302.0 303.0 304.0 305.0 306.0 307.0 308.0 309.0 310.0 311.0 312.0 313.0

Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa  PPM DBE  i-FIT Norm Conf (%) Formula

307. 1425 307. 1422 0.3 1.0 8.5 443.9 n/a n/a CL7 H20 N2 02 Na
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'H NMR of 30

.04

33
1.63 HDO

0.00

_-58.32
~55.58
38.14
22.07

a
Q
a
9]
CQaXLVARLVNINOXAAR M@ T — )
E80Nm——==—=&Q 0008080~ 0
EE NN N NNNN S S8 8868 nn
— <
0 J
NS
N N
H
OMe
|
[ ] n
]
|
L LI g
d 38845 3
= Sdao N
T T T T T T T T T T T T T T T T
2.0 1.5 1.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 5.5 5.0 4.5 4
f1 (ppm)
13C NMR of 30
ooa
[ONORE]
[agayal
© o o aMoXAT SO QOO
7@ 4 Tm3andae oo
ool %X A ARACRATF S \n e
© © ¥ AN === NN
== S 222D ZEE [N
[ N A R e ~
O
NN
N N
H
OMe
Do | i |
\ W M " .
W W i I W il
T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80

1 (ppm)
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b 2. 4010
L2 30x 16
2. 2010
L2 10x1d
E2.00x 10"
L1.90x16®
L1.80x1d

L1.70x1d

Li1.40x 16

E1.30x1d
E1.z0x1d
L110x16
L1.00x 16
L9.00x 10"
L 8. 00x 10"
L 7.00x 10"
L6.00x 10"
b 5.00% 10"
L 4. 00x 10"
L 3.00x 10"
L 2.00x 10"
E1.00x 10"
Lo.00

L-1.00% 10

L -2.00% 10
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L5 0x10"




HRMS of 30

Monoisotopic Mass, Even Electron lons
1855 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:20-20 N:0-100 0O:0-100 Na:0-4 K:0-2
7
250707-4-5 23 (0.146)

100 307.1421

%

308.1462

301.1413  302.1475 305.2004

209.2114 304.6911

300.0

302.0 304.0 306.0 310.0

Minimum:

Maximum: 5.0 10.0
mDa

-0.1

Conf (%) Formula
n/a C17 H20 N2 02 Na

Norm

n/a

Calc. Mass
307. 1422

Mass

PPM DBE i-FIT
307. 1421 3

-0.3 8.5 459.5

'H NMR of 31

7.26 CDCI3

7.70
7.67
5.08
5.07
82
01
27

— 1.72 HDO

|

OMe

311.2109

312.0

0.00

1: TOF MS ES+
5.23e+004

313.2753 314.1636

m/z
314.0

L 19000000

L 18000000

L 17000000

L 16000000

L 15000000

L 14000000

L 13000000

L 12000000

L 11000000

L 10000000

L 9000000

L 8000000

L 7000000

L 6000000

L 5000000

L 4000000

L 3000000

L 2000000

L 1000000

Lo

L 1000000

r T
L0 11.5

T T T T T T
1.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5
£1 (ppm)

g e I Z AN
s 3&3a S = N
- (=} o lag o (o}
\ \
3.

S73
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13C NMR of 31

st i) |- 2400000
223
< o I 0~ O ©OO [ 200000
TS 2 ZaczEs n8g 8z 3
o O < L R B I o~ 0 K o« =3
- — - —_— = ~ o~ o~ "N o aQ [ 2100000
[ NN ~ \
L 2000000
L 1900000
L 1800000
L 1700000
O L 1600000
N L 1500000
NN
H L 1400000
OMe L 1300000
L 1200000
M L 1100000
e L 1000000
L 900000
|- 800000
L 700000
L 600000
L 500000
L 400000
300000
| 200000
i ‘ ] “ L 100000
. | ' o | 0
L —100000
L ~200000
T T T T T T T T T T T ; T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)
HRMS of 31
Monoisotopic Mass, Even Electron lons
1855 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:17-17 H:20-20 N:0-100 0O:0-100 Na:0-4 K:0-2
7
250707-4-7 23 (0.146) 1: TOF MS ES+
4.70e+004
10 307.1424
%
301.1410 308.1446 311.2118
298.1635 301.9553 3052021 309.2040311. 3132730 3154749 3161874
[ o o o o e B e L e R e | P4
98.0 300.0 302.0 304.0 306.0 308.0 310.0 312.0 314.0 316.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i=FIT  Norm Conf (%) Formula
307.1424  307. 1422 0.2 0.7 8.5 530.7 n/a n/a C17 H20 N2 (2 Na
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'H NMR of 32

a
) Q 7
[a) [a) L9.0x10
@) e}
SHWOOANARXVOVON T M — A - =3 o N ) cse1d
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|
1
I |
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=& & g by
ao S a 3 o
—— N - (e} o
r T T T T T T T T T T T T T T T T T T T T T T T T T T T l
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aoa
8 8 8 L 11000000
o o oo Nt O OGO
© < 3 S8 %= a2 e @
oo N NS o+ e S n o S N
22 = add Z—z=cz NN - =3 L 10000000
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HRMS of 32

Monoisotopic Mass, Even Electron lons

1094 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:16-16 H:18-18 N:0-100 0:0-100 Na:0-7 Br:1-2

7
250430-16-21 9 (0.102) 1: TOF MS ES+
1.84e+006

10 349.0551 351.0531

Yo

353.2662
3542714
o] 3312867332 3365 3371172 3413118342 3035 3490052 361053829 0991367 1277965 134
e e P PR e

AL R LU e s s L B L B

3300 3350 3400 3450 350.0 355.0 360.0 365.0 3700

Minimum: -
Max imum: 2.0 10.0

o w

1.
0.

w

Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formila
349.0551  349. 0552 -0.1 -0.3 8.5 2112.0 n/a n/a C16 118 N2 02 Br

'H NMR of 33

L2.8x10"

2.6% 10"

9.75
7.76
7.75
7.74
7.73

¢

- 7.27 CDCI3
91
6.89
6.87

516
515
—3.83
—3.21
0.00

T

F2.ax10
L2.2x 10
J F2.0x10"

o
Lisx1i

o
F1.6X10

OMe

Fiaxid
CHO Fi.2x10
Liox10
Fs.ox10®
Le.ox10®
Fa.0x10®

2.0x10°

Lo.o

2.041
3.101
3.07x

L-2.0x16®

4141 ——
R NI S ——
L

T

©

&
©
5
©
o

5
£1 (ppm)
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13C NMR of 33

oon
[SRSRS) £ 3000000
[sgaya]
g g2 5 8983 33 -SSP N
s S S NSRS Fa Rk @2 < [ 2800000
= o o v (32 lEe I e B — o~~~ O ~ N oo
2 =2 & ogdgsg 22 INENINS " A 3
[ SNIENY ~— Y4 L 2600000
L 2400000
L 2200000
(o] L 2000000
\N/\N L 1800000
H
OMe L 1600000
L 1400000
CHO
L 1200000
L 1000000
L 800000
L 600000
L 400000
I
I ! L 200000
| |
Lo
L —200000
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)
HRMS of 33
Monoisotopic Mass, Even Electron lons
1133 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:17-17 H:18-18 N:0-100 O:0-100 Na:0-7
7
250430-16-12 6 (0.077) 1. TOF MS ES+
4 32e+008
10 321.1217
Y
322 1248
0 283.2241 593 gp55 209.1306  304.1498 313.1555 3231279 3371116 341.26954 1503355 2g07 298-3692 .
i B A B L I o e o o o e e e
290.0 310.0 20.0 330.0 350.0 360.0
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm Conf (%) Formula
321.1217  321.1215 0.2 0.6 9.5 1800.6 n/a n/a C17 H18 N2 03 Na
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'H NMR of 34

CO,Et

7.27 CDCI3

7.89
7.87
7.75
7.73
7.28
5.08
5.07
4.30
4.28
4.27
4.25
3.79
—3.12
1.35
1.33
1.32

é

OMe

0.00

||

T
13 12 11 10 9

13C NMR of 34

L 167.77
X 167.03
16247

2()2/%
2.01
1.014

~ 3.97
v
1911
2.061
3.001
2.891

o

—151.49
_131.47
~129.10
N\ 126.11
_118.95
_113.78
~111.59
77.52 CDCI3
77.20 CDCI3
76.88 CDCI13
,60.43
5747
N\ 55.44
38.32

/
\

OMe

CO,Et

—14.48

T T T T
210 200 190 180 170 160

T T T T T
150 140 130 120 110 100 90 80 70 60 50 40
1 (ppm)

S78

L2.6x10"

2.4% 10

L2.2x10

2.0x 10

Lisxid

Li.ex10"

Fiaxio

Fiezxid

Fiox10

L8 ox10®

L6.0x1d

La.ox10

F2.0x10

L-2.0x1d

L 6500000

L 6000000

L 5500000

L 5000000

L 4500000

L 4000000

L 3500000

L 3000000

L 2500000

L 2000000

L 1500000

L 1000000

L 500000

L ~500000




HRMS of 34

Monoisotopic Mass, Even Electron lons

1341 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:19-19 H:23-23 N:0-100 O:0-100 Na:0-7

41
250430-16-6 5 (0.068) 1: TOF MS ES+
3.97e+006
10 343.1659
365.1480
%
450.1259
o R17 1045 2441567 2742726 2071252 3T MID 4152131 4371944 4802507 5141999,
220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Minimum: -1.5
Maximum: 5.0 100 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
343.1659  343. 1658 0.1 0.3 9.5 1889.2 n/a n/a C19 H23 N2 (4

a
a
g
L2.8x10
o
SN O 0O N o v (= el =3
R S S ® = 3
L e Ll =) o o o L) =3 Lo 6x10
F2.ax10"
L2 2x10"
L2 0x10
Lisx10
\N/\N L1.6x10
Fiaxio
OMe
Liexid
L1ox10
Fs.0x10®
L6.0x10°
Il La.0ox10
L2 0x10
L_Jk A Lo.o
g7 T z 4 Z
= o =) S < 2 L-2.0x1d
o e <t (o} lael Ll
r T T T T T T T T T T T T T T T T T T T T T T T T T T T
20 11.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 25 20 L5 L0 0.5 00 -0.5 -1.0 -L.5
£1 (ppm)
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13C NMR of 35

RNV

L 2800000

113.81
112.42

98.85

77.51 CDCI3
77.20 CDCI13
76.88 CDCI3
38.26

L 2600000

—167.77
— 162.56
150.98
—133.61
—129.14
~ 125.85
—120.54
_~57.21
5547

z
/L
\

L 2400000
L 2200000
L 2000000

~ N\ L 1800000

L 1600000

OMe

L 1400000
CN L 1200000
L 1000000
|- 800000

L 600000

L 400000

| ‘ 200000

L -200000

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

HRMS of 35

Monoisotopic Mass, Even Electron lons

1109 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:17-17 H:17-17 N:0-100 O:0-100 Na:0-7

7

250430-16-22 6 (0.076) 1. TOF MS ES+
1.39e+005

318.1219

318.3004

319.1259
3193187  922.1667 3242350 327.2489 328 2391

04.3028_305.1651 309.1304 340 1568 3132053142007 517 4209

304.0 306.0 308.0 3100 3120 314.0 3160 3180 320.0 3220 3240 326.0 3280 3300

miz

Minimum: -1.5

Maximum: 5.0 10.0  50.0

Mass Cale. Mass mDa PPM DBE i=FIT  Norm Conf (4) Formula

318.1219  318. 1218 0.1 0.3 10.5  1368.8 n/a n/a C17 H17 N3 02 Na
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'H NMR of 36

7.27 CDCI3
.84

516
55

\N/\N
H
OMe

g £3 z

22

— 1.68 HDO

0.00

T T T T T T T T T T T T T T
0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 4.5 4.0
£1 (ppm)

L0 11.5 11,

13C NMR of 36

77.52 CDCI3
77.20 CDCI3
76.88 CDCI3

— 167.67
— 162.82

152.95
—138.31

129.18
_-114.04
~111.36

\ 125.80

OMe

A A

L
\

5735
~55.62

38.70

L 19000000

L 18000000

L 17000000

L 16000000

L 15000000

L 14000000

L 13000000

L 12000000

L 11000000

L 10000000

L 9000000

L 8000000

L 7000000

L 6000000

L 5000000

L 4000000

L 3000000

L 2000000

L 1000000

Lo

L ~1000000

L 1000000

900000

L 800000

L 700000

L 600000

L 500000

L 400000

L 300000

200000

L 100000

L 100000

T
100 90 80
1 (ppm)

T T T T T T T T T
210 200 190 180 170 160 150 140 130 110

581

T
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HRMS of 36

Monoisotopic Mass, Even Electron lons

1248 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:16-16 H:17-17 N:0-100 O:0-100 Na: 0-7

7
250430-16-23 6 (0.0786)

1: TOF MS ES+
1.70e+006
10 3381110
Yo
339.1138
342 1198
318.3008 323 1p4p  327.1389330.1452 3371280 3634163521267 354 0380 360.1302
L T e e e e e e e e e 1 V4
3250 3300 335.0 340.0 3450 350 355.0 360.0
Minimum: -1.5
Maximum: 5.0 10.0 50,0
Mass Calc. Mass mDa PP DBE iFIT  Norm  Conf (%) Formula
338, 1110 3381117 -0.7 2.1 9.5 I788.1 n/a n‘a CL6 HIT N3 04 Na
'H NMR of 37
a L 17000000
Q Q
a a
8 T L 16000000
XOTFTANNSOCSA> OVt A0 T =3 o v ol (=3
EEENNRAQ —~ — 00000000 008 O — — % - o %} S
EEEEEEENNEN GG 88888 nn o e - S L 15000000
SNe—— \ |
L 14000000
L 13000000
/ / J L 12000000
L 11000000
OMe L 10000000
\ | H
/N N\/N L 9000000
O L 8000000
(o] L 7000000
L 6000000
L 5000000
L 1000000
L 3000000
L 2000000
J L 1000000
|OW LA A I Lo
o
g g '.: ch"% | —1000000
S < o - ) o
r T T T T T T T T T T T T T T T T T T T T T T T T T 1
.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 0.0 -0. -1. -1.5 -2.0

£1 (ppm)
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13C NMR of 37

oon
000
[alala) L6.5x 10"
0 oA — 9 QN O — 00O~ 00 OOU
(o] ~on S 0 T T AN O AN XN O o O D oo
< N @3 daaosnes—o n Q0 "N o<
= OO M AN — = = NN ~on S B Le.ox1d
— —_—— —_—— — e e e Lt v < e
| (. NOTSSN NS ~— 4 N/
Ls.5x1d
Ls.ox1d
OMe La.sx1d®
\ | H .
- N O O N N N L4.0x1
(6] L3.5x1d
o
L3.ox1d
L2 5x1d
L2 ox1d
L1sx1d
Liox1d
Ls.0x10
al W
L-5.0x10"
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 [ -10
£1 (ppm)
HRMS of 37
Monoisotopic Mass, Even Electron lons
2413 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:25-25 H:27-27 N:0-100 O:0-100 Na:0-7
7
250430-16-28 13 (0.137) 1: TOF MS ES+
2.17e+006
10 440.1953
Yo
4411985
418.2129
. 386.2774 406.3275 419.2158432.2208 4422002 4561708460.2667 474 1g5q 488:2688  4o5 5734 50222133
- miz
390 400 410 420 430 440 450 460 470 480 490 500
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPy DBE i-FIT  Norm Conf(®) Formila
440.1953  440. 1950 0.3 0.7 13.5  1597.7 n/a n/a €25 H27 N3 03 Na
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'H NMR of 38

L 13000000
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L 11000000

L 10000000
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oot

F96'1
oz

5 -2.0
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13C NMR of 38
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HRMS of 38

Monoisotopic Mass, Even Electron lons

3648 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:28-28 H:37-37 MN:0-100 O 0-100 Na:0-7

T
250430-16-29 16 (0.162)

1: TOF MS ES+
1.77e+006
10 534.2582
Yo
5352612
512.2758
513.2801 536.2653
4812725 495 7731502 2343 5299150 || 7 5502339 5595194 5713390 5703357579
BEEREERERES T BARBAN T T T T T  BBEANEERES mEEy sy
480 485 490 495 500 505 510 515 520 5256 530 535 540 545 550 555 560 565 570 575 580 585
Minimum: -La
Maximum: 5.0 0.0 50.0
Mass Cale. Mass mDa PPM DBE i=F1T  Norm  Conf (%) Formula
534, 2582 534, 2580 0.2 0.4 IS 1543.8 n/a n/a C28 137 N3 06 Na
'H NMR of 39
[as} |- 4. 0X 10
Q
o
]
— AN OWN N XON—~Q>W0NI> OV —en = O 0 o — (=3 .
o AAAN®NBROENNINSS ®©ninn SRS IS S Fa.0x1d
L S R R R R R R B e N e N ) -~ S
e f—— - |
La.s5x10
(/ L3.ox10"
[¢]
Et b2.5x10
\N/\N
H
OMe
L2.ox10"
L1.sx10"
Lrox10
Ls.0x1d
]
J i L 0.0
iy Ly J
S ISER=1 —_
o (el o] o
T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2

5
£1 (ppm)
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13C NMR of 39

a9 L 7500000
QLY
[ayajyal
o O vy Nt O~ < OOV L 7000000
< < e} L= N ) o O o O o <t
oo © BN NN x nwn -
Nelie) < AN — = — o~~~ O Nell's) <t o N
—_— — — o — ~ ~ = gy < — L 6500000
[ I ~I~ N I~ ~ N I I
L 6000000
0 .
L 5500000
Et
\NANJ\Q
H L 5000000
OMe
L 4500000
L 4000000
L 3500000
L 3000000
L 2500000
L 2000000
L 1500000
L 1000000
A ‘\ 1 | - 500000
| | g
L —500000
T T T T T ; T T T T T T T T T T T T T T T ; T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -10
£1 (ppm)
HRMS of 39
Monoisotopic Mass, Even Electron lons
1026 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:17-17 H:20-20 N:0-100 O:0-100 Na:0-7
41
250430-16-1 5 (0.068) 1: TOF MS ES+
1.12e+006
10 307.1423
%o
285.1601
297.1603 | 308.1454
. 2301553 49441 2671862 3183018 3412658 3511686 358 3716370.2275 495 1009 .
220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formila
307. 1423 307. 1422 0.1 0.3 8.5 1599.5 n/a n/a C17 1120 N2 02 Na
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'H NMR of 40
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HRMS of 40

Monoisotopic Mass, Even Electron lons

1406 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:20-20 H:26-26 N:0-100 O:0-100 Na:0-7

41

250430-16-2 7 (0.085)

3491886

350.1916

1921377 220.1699 274 2747 327.2064 378.2535

2952176

200 220 240 260 280 300 320 340 360 380 400 420 440

Minimum: -1.3
Maximum: 5.0 100 50.0

i-FIT_ Norm

Conf (%) Formula
2006.5 n/a n/a

Mass Cale. Mass mDa PPM DBE
8.5 €20 126 N2 (2 Na

349. 1886  349. 1892 -0.6 -L.7

'H NMR of 41

7.71
7.69
7.68
7.29
7.27
7.26 CDCI13

l
|

7.25
6.91
6.89
6.87
6.81
6.79
6.78
6.16

OMe

400.2355437 1934

28

129
T

460

480

=y

<

o
I

500

4682617 487.3196512.2551

1: TOF MS ES+
8.54e+006

555.3184
m
540 560

iz

L 22000000
L 21000000
L 20000000
L 19000000
L 18000000
L 17000000
L 16000000
L 15000000
L 14000000
L 13000000
L 12000000
L 11000000
L 10000000
L. 9000000
L 8000000
L 7000000
L 6000000
L 5000000
L 4000000
L 3000000
L 2000000
L 1000000

Lo

L. ~1000000

L -2000000
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13C NMR of 41

[SalNsaies) L6.5x 10"
|ORORE)
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o~ o< o 0 X0 O O™ N O 0 N > (=]
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OMe
L3.ox1d
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L2.ox1d
L1.sx1d®
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|
|
Ls.0x10
——
L-5.0x10"
T ; ; T T ; T T T T T ; T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
£1 (ppm)
HRMS of 41
Monoisotopic Mass, Even Electron lons
1147 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:18-18 H:22-22 N:0-100 0O:0-100 Na:0-7
41
250430-16-4 6 (0.076) 1: TOF MS ES+
2.88e+006

321.1580

10

Yo

322.1613
323.1691

3092346 311.1771 333.1955

305.1328 319.1836 327.2469

[
305.0 310.0 315.0 320.0 325.0 330.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formila
321.1580  321. 1579 0.1 0.3 8.5 1979.9 n/a n/a C18 122 N2 02 Na
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3371289 339 9454
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'H NMR of 42

8500000

L 8000000
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[ J L 6000000
L 5500000
L 5000000
L 4500000
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] £ 1000000
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’_E gﬂ g#ﬂ E; g g L ~500000

13C NMR of 42

L 4000000

—167.35

— 162.52

— 147.42
128.96
128.91
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126.87
126.42
118.33
113.91
113.26
77.52 CDCI3
77.20 CDCI3
76.88 CDCI3
57.29
55.58

\ 5458

| 2

L
\
z

L 3500000

L 3000000

L 2500000
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L 2000000

L 1500000

L 1000000

- 500000

T T T T T T T T T
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HRMS of 42

Monoisotopic Mass, Even Electron lons

2958 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:22-22 H:22-22 N:0-100 0O:0-100 Na:0-4 K:0-2

31
250707-4-1 12 (0.088)

352.1809

3541956

3500 3550
Minimum:

Maximum: 5.0
Cale. Mass mDa
369. 1579

Mass
369. 1582

'H NMR of 43

10.0

PPM
0.3 0.

361.1785

N

-1.5
50.0

DBE

i-TIT
8 12.5  635.5

365.0

Norm
n/a

Ph/\/\NAH)K©\
@ OMe

369.1582

370.0

370.1609

Conf (%) Formuila

n/a

2.071

3750

374.1858

€22 1122 N2 02 Na

377.1840

380.0

-0.00!

1: TOF MS ES+
1.85e+005

389.1524390.1957

390.0

L 15000000

L 17000000

L 16000000

L 15000000

L 14000000

L 13000000

L 12000000

L 11000000

L 10000000

L 9000000

L 8000000

L 7000000

L 6000000

L 5000000

L 4000000

L 3000000

L 2000000

L 1000000

Lo

L ~1000000

6.0 5.
s

5 5.0 4

1 (ppm)
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13C NMR of 43
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£1 (ppm)
HRMS of 43
Monoisotopic Mass, Even Electron lons
1931 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:24-24 H:26-26 N:0-100 ©O:0-100 Na:0-7
7
250430-16-27 10 (0.111) 1: TOF MS ES+
5.99e+006

3971895

101

Yo
398.1923

413.1633

375.2070
4151658 4371953  447.2845 4612962

3312831 3413048 353.2665 364 2723 387.2070

0 m/z
320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formila
397. 1895  397. 1892 0.3 0.8 12.5  1847.9 n/a n/a C24 26 N2 02 Na
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'H NMR of 44
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HRMS of 44

Monoisotopic Mass, Even Electron lons

1294 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:13-13 H:17-17 N:0-100 O:0-100 Na:0-4 K:0-2

7
250707-4-9 54 (0.316) 1: TOF MS ES+
7.05e+004

10 2701221

Yor

271.1252
286.0955
o, 248.1936 254.1367 261.1321 267.1552 r 279.1603 281.1724 2880043 594 9399 298'210‘;"2
R e I i o o e L o B o o A mE
255.0 260.0 265.0 270.0 275.0 280.0 285.0 290.0 295.0 300.0

Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i=FIT  Norm Conf (%) Formila

270.1221  270. 1218 0.3 1.1 6.5 363.5 nfa n/a C13 H17 N3 (2 Na
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H NMR of 45
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13C NMR of 45
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HRMS of 45
Monoisotopic Mass, Even Electron lons
1026 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:17-17 H:20-20 N:0-100 0O:0-100 Na:0-7
41
250430-16-3 6 (0.076) 1: TOF MS ES+
9.47e+006
10 307.1419
Y
308.1444
1520710 173 9795 247 1055 2747352831796 || 2091482 341.2686 3082450 4371035 953181 481.2735
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
307.1419  307. 1422 -0.3 -1.0 &85 2083.4 n/a n/a C17 H20 N2 (2 Na
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'H NMR of 46
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HRMS of 46

Monoisotopic Mass, Even Electron lons

2260 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:26-26 H:24-24 N:0-100 0:0-100 Na:0-7 CI:3-3

7
250430-16-37 12 (0.128) 1: TOF MS ES+
8.06e+006

520.0959

531.0933

10

Yo
533.0909
528.0883

534.0922

514.0762519.2661 537.5466 5434316 245.0923

512 5167 521.4313 524 2123 549,4489m

5150 5200 5250 530.0 535.0 540.0 545.0 550.0

/z
Minimum: -1.5
Max imum: 2.0 10,0 50.0

Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
529.0959  529. 0965 -0.6 -1.1 155 1920.9 n/a n/a C26 1124 N4 02 C13

'H NMR of 47
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13C NMR of 47
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Monoisotopic Mass, Even Electron lons
6690 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:25-25 H:28-28 N:0-100 O:0-100 Na:0-7 S:1-3
7
250430-16-24 9 (0.102) 1: TOF MS ES+
5.88e+005
10 487.1780
Yo
488.1810
4791838  481.1913 489.1793
o 4712533 4752478 - | 482 1989 484 4816 4942358 495.2204 500.3990.501.3922 miz
L B e B o I e e L A e B e e i e
470.0 472.5 475.0 4775 480.0 4825 485.0 487.5 490.0 4925 495.0 497.5 500.0 502.5
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
487.1780  487. 1780 0.0 0.0 13.5  1469.7 n/a n/a €25 1128 N4 03 Na S
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'H NMR of 48
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HRMS of 48

Monoisotopic Mass, Even Electron lons

3206 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:29-29 H:34-34 N:0-100 0O:0-100 Na:0-7

7
250430-16-43 9 (0.102) 1: TOF MS ES+
4.32e+006

4972418

10

Yo
498.2452

499 2481 513.2164
507 4073 515.3979 523.3867

4772637 4852547 487.0583 4912550 497.1713

5252600

0 m/z
480.0 485.0 490.0 495.0 500.0 505.0 510.0 515.0 520.0 525.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
497. 2418 497, 2416 0.2 0.4 13.5 1768.7 n/a n/a €29 134 N2 04 Na
'H NMR of 49
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13C NMR of 49
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5532 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:22-22 H:31-31 N:0-100 ©O:0-100 Na:0-7 S:1-3
7
250430-16-25 8 (0.094) 1: TOF MS ES+
2.49e+008
10 456.1935
%
457 1967
458.1948
441181244 2054446 2113 4502075 4513194 4541723 2002707 4642312 ap5.2030 470194712614
e i e o e e e o L e e e o e o T o o e o B e e e e e e
4425 4450 4475 450.0 4525 4550 4575 460.0 4625 465.0 467.5 4700
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formula
456.1935  456. 1933 0.2 0.4 8.5 1470.8 n/a n/a C22 H31 N3 04 Na §
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'H NMR of 50
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HRMS of 50

Monoisotopic Mass, Even Electron lons

35653 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:30-30 H:30-30 N:0-100 O:0-100 Na: 0-7

7
250430-16-38 11 (0.119)

10 521.2050

5222079

5022343 5004638 512.5065 5211470 523217

5152195

529.4103

1: TOF MS ES+
2.24e+006

2 540 5365543 4317

S8 R U S UL 1.~ FOUNINRNURREL N N AASVROROTRS v AN -

05.0 510.0 515.0 520.0 525.0 530

-1.5
50.0

Minimum:

Maximum: 5.0 10.0
mDa
-0.2

PPM
=0.4

DBE
16.5

i-FIT  Norm
1544.8 n/a

Calc. Mass
521. 2052

Mass
521. 2050

Conf &%) Formla
n/a

'H NMR of 51
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13C NMR of 51
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HRMS of 51
Monoisotopic Mass, Even Electron lons
4317 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:29-29 H:36-36 N:0-100 O:0-100 Na:0-7
41
250430-16-9 12 (0.128) 1. TOF MS ES+
3.22e+006
10 579.2314
Yo
580.2366
5572502 581.2390
0 512.5049 5375413 543 4344 558.2549 569.3318|| >°“""505 002 607.3050  620.3582 637.1938 842.3898
510 520 530 540 550 560 570 580 590 600 610 620 630 640
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
579.2314  579. 2319 -0.5 -0.9 12.5 1546.6 n/a n/a €29 136 N2 09 Na
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'H NMR of 2-0x0-2H-chromene-3-carboxamide
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'H NMR of 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide
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13C NMR of 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide
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'H NMR of 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxamide
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13C NMR of 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxamide
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'H NMR of 4-carbamoylphenyl 2-(4-isobutylphenyl)propanoate
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13C NMR of 4-carbamoylphenyl 2-(4-isobutylphenyl)propanoate
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'H NMR of (3aR,5R,6S,6aR)-5-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-
dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl 4-(dimethylamino)benzoate
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13C NMR of (3aR,5R,6S,6aR)-5-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-
dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl 4-(dimethylamino)benzoate
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'H NMR of tert-butyl 4-(((4-(dimethylamino)benzoyl)oxy)methyl)piperidine-1-carboxylate
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'H NMR of 52
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