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1. Characterization of the Products
N-(5-nitroquinolin-8-yl)benzamide (2a)

NO
0 2

N |
H N

Obtained as a yellow solid in 86% yield; mp 215-216 °C; 'H NMR (500 MHz, CDCl;)
0 11.10 (s, 1H), 9.32 (dd, J = 8.8, 1.6 Hz, 1H), 9.03 (d, J = 8.8, 3.7 Hz, 1H), 8.97 (dd,
J=42,1.5Hz 1H), 8.62 (d, /= 8.8, 4.1 Hz, 1H), 8.10 (dt, J = 3.5, 2.4 Hz, 2H), 7.77
(dd, J = 8.8, 4.2 Hz, 1H), 7.67 — 7.63 (m, 1H), 7.62 — 7.58 (m, 2H); 13C NMR (126
MHz, CDCl;) & 165.75, 149.11, 146.56, 140.88, 137.78, 134.14, 133.47, 132.68,
129.06, 127.96, 127.49, 124.77, 121.86, 113.76; HRMS (ESI*): Calcd for C;¢H;;N305:
[M+H]* 294.0873, Found 294.0882.

2-methyl-V-(5-nitroquinolin-8-yl)benzamide (2b)

NO
o 2

N |
Ho Ne

Obtained as a yellow solid in 84% yield; mp 192-193 °C; 'H NMR (500 MHz, CDCl;)
0 10.51 (s, 1H), 9.22 (dd, J = 8.8, 1.5 Hz, 1H), 8.94 (d, J = 8.8 Hz, 1H), 8.81 (dd, J =
4.2, 1.5 Hz, 1H), 8.54 (d, J = 8.8 Hz, 1H), 7.68 — 7.62 (m, 2H), 7.37 (dd, J="7.5, 1.2
Hz, 1H), 7.29 (dd, J = 9.5, 7.9 Hz, 2H), 2.54 (s, 3H); 13C NMR (126 MHz, CDCl;) §
168.32, 149.05, 140.96, 138.75, 137.63, 137.24, 135.45, 133.35, 131.73, 131.08,
127.85, 127.31, 126.21, 124.69, 121.82, 113.66, 20.32; HRMS (ESI"): Calcd for
C17H13N30;: [M+H]* 308.1017, Found 308.1019.
N-(5-nitroquinolin-8-yl)acetamide (2¢)

NO
o 2

Ay

H N\l

Obtained as a yellow solid in 63% yield; mp 168-169 °C; 'H NMR (500 MHz, CDCl;)

0 10.12 (s, 1H), 9.26 (dd, J = 8.8, 1.5 Hz, 1H), 8.89 (dd, J=4.2, 1.5 Hz, 1H), 8.83 —

8.80 (d,J = 8.8 Hz, 1H), 8.52 (d, /= 8.8 Hz, 1H), 7.72 (dd, J = 8.8, 4.2 Hz, 1H), 2.41

(s, 3H); 13C NMR (126 MHz, CDCl;) & 169.26, 148.90, 140.67, 138.52, 137.16,
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133.29, 127.80, 124.63, 121.71, 113.52, 22.70; HRMS (ESI"): Calcd for C;HoN;05:
[M+H]* 232.0717, Found 232.0707.

N-(5-nitroquinolin-8-yl)cyclopropanecarboxamide (2d)

o NO,
%H |
N

Obtained as a yellow solid in 68% yield; mp 143-144 °C; 'TH NMR (500 MHz, CDCls)
0 10.37 (s, 1H), 9.29 (dd, J= 8.8, 1.5 Hz, 1H), 8.91 (dd, /= 4.2, 1.5 Hz, 1H), 8.81 (d,
J=8.8 Hz, 1H), 8.54 (d, J = 8.8 Hz, 1H), 7.73 (dd, J = 8.8, 4.2 Hz, 1H), 1.89 — 1.82
(m, 1H), 1.23 — 1.19 (m, 2H), 1.03 — 0.98 (m, 2H); 3C NMR (126 MHz, CDCls)
172.95, 148.81, 140.84, 138.28, 137.10, 133.41, 128.00, 124.62, 121.84, 113.55,
16.56, 9.05; HRMS (ESI"): Caled for C;3H;{N3Os3: [M+H]"™ 258.0873, Found
258.0870.

N-(5-nitroquinolin-8-yl)cyclohexanecarboxamide (2¢)

NO
o 2

N |
H N

Obtained as a yellow solid in 71% yield; mp 121-122 °C; 'TH NMR (500 MHz, CDCls)
8 10.23 (s, 1H), 9.27 (dd, J = 8.8, 1.3 Hz, 1H), 8.91 (dd, /= 4.1, 1.3 Hz, 1H), 8.85 (d,
J=28.8 Hz, 1H), 8.54 (d, J = 8.8 Hz, 1H), 7.72 (dd, J = 8.8, 4.2 Hz, 1H), 2.52 (tt, J =
11.7, 3.5 Hz, 1H), 2.10 (dd, J = 13.5, 1.7 Hz, 2H), 1.94 — 1.86 (m, 2H), 1.76 (dd, J =
9.2, 3.2 Hz, 1H), 1.70 — 1.58 (m, 3H), 1.46 — 1.36 (m, 2H); *C NMR (126 MHz,
CDCl;) 6 175.35, 148.89, 140.96, 138.34, 137.43, 133.32, 127.94, 124.60, 121.77,
113.55, 46.91, 29.59, 25.68, 25.63; HRMS (ESI"): Caled for Ci¢H7N;0;3: [M+H]*
300.1343, Found 300.1342.

N-(5-nitroquinolin-8-yl)pivalamide (2f)

o NO,
*LH I
Na

Obtained as a yellow solid in 74% yield; mp 172-173 °C; 'H NMR (500 MHz, CDCl;)
0 10.60 (s, 1H), 9.28 (dd, J = 8.8, 1.6 Hz, 1H), 8.92 (dd, J=4.2, 1.6 Hz, 1H), 8.85 (d,
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J = 8.8 Hz, 1H), 8.55 (d, J = 8.8 Hz, 1H), 7.72 (dd, J = 8.8, 4.2 Hz, 1H), 1.44 (s,
9H).!3C NMR (126 MHz, CDCl;) & 177.80, 149.01, 141.03, 138.36, 137.73, 133.34,
127.96, 124.59, 121.78, 113.39, 40.68, 27.57; HRMS (ESI"): Calcd for C;4H;5N305:
[M+H]" 274.1186, Found 274.1187.

tert-butyl (5-nitroquinolin-8-yl)carbamate (2g)

NO,

Obtained as a yellow solid in 67% yield; mp 143-144 °C; 'TH NMR (500 MHz, CDCls)
09.40 (s, 1H), 9.26 (dd, J= 8.8, 1.4 Hz, 1H), 8.87 (dd, J=4.1, 1.4 Hz, 1H), 8.53 (d, J
= 8.9 Hz, 1H), 8.46 (d, J = 8.9 Hz, 1H), 7.69 (dd, J = 8.8, 4.1 Hz, 1H), 1.61 (s, 9H);
13C NMR (126 MHz, CDCl;) 6 152.08, 148.68, 141.94, 137.42, 136.95, 133.18,
128.00, 124.62, 121.88, 111.43, 81.87, 28.27; HRMS (ESI"): Calcd for Ci4H5N305:
[M+H]" 386.0135, Found 386.0135.

N-(5-nitroquinolin-8-yl)furan-2-carboxamide (2h)

NO,

GHLH |
\_0 N

Obtained as a yellow solid in 61% yield; mp 232-233 °C; 'H NMR (500 MHz, CDCl;)
o 11.11 (s, 1H), 9.30 (dd, J = 8.8, 1.4 Hz, 1H), 8.99 (dd, J=4.1, 1.4 Hz, 1H), 8.95 (d,
J=8.8 Hz, 1H), 8.59 (d, J = 8.8 Hz, 1H), 7.76 (dd, J = 8.8, 4.2 Hz, 1H), 7.69 — 7.66
(m, 1H), 7.38 (d, J = 3.5 Hz, 1H), 6.64 (dd, J= 3.4, 1.6 Hz, 1H); 13C NMR (126 MHz,
CDCl;) 6 156.49, 149.18, 147.61, 145.22, 140.54, 138.81, 137.68, 133.33, 127.79,
124.75, 121.85, 116.54, 113.79, 112.88; HRMS (ESI*): Calcd for C;4HoN;O4:
[M+H]* 284.0666, Found 284.0665.
N-(5-nitroquinolin-8-yl)tetrahydrofuran-2-carboxamide (2i)

NO
o 2

o M No

Obtained as a yellow solid in 65% yield; mp 161-162 °C; 'H NMR (500 MHz, CDCl;)
0 11.25 (s, 1H), 9.26 (dd, J = 8.8, 1.3 Hz, 1H), 9.00 — 8.94 (m, 1H), 8.88 (d, J = 8.8
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Hz, 1H), 8.55 (d, J = 8.8 Hz, 1H), 7.72 (dd, J = 8.8, 4.1 Hz, 1H), 4.63 (dd, J= 8.4, 5.8
Hz, 1H), 4.23 (dd, J = 14.2, 7.1 Hz, 1H), 4.09 (dd, J = 15.1, 7.1 Hz, 1H), 2.49 — 2.39
(m, 1H), 2.26 (dt, J = 13.1, 6.1 Hz, 1H), 2.07 — 1.96 (m, 2H); '*C NMR (126 MHz,
CDCLy) § 172.96, 149.40, 140.19, 139.01, 137.99, 133.08, 127.59, 124.61, 121.83,
113.74, 79.14, 69.95, 30.45, 25.61; HRMS (ESI*): Caled for C14H N304 [M+H]*
288.0979, Found 288.0979.

2-methoxy-/V-(5-nitroquinolin-8-yl)acetamide (2j)

o NO,
H I
Na

Obtained as a yellow solid in 69% yield; mp 154-155 °C; 'TH NMR (500 MHz, CDCls)
0 11.06 (s, 1H), 9.24 (dd, J= 8.8, 1.5 Hz, 1H), 8.95 (dd, J=4.1, 1.5 Hz, 1H), 8.86 (d,
J=28.8Hz, 1H), 8.53 (d, /= 8.8 Hz, 1H), 7.72 (dd, J = 8.8, 4.2 Hz, 1H), 4.19 (s, 2H),
3.62 (s, 3H); 3C NMR (126 MHz, CDCls) 8 169.00, 149.36, 139.99, 139.03, 137.81,
133.06, 127.52, 124.62, 121.75, 113.89, 72.60, 59.63; HRMS (ESI"): Calcd for
C1,H 1N;304: [M+H]* 262.0822, Found 262.0823.
N-(5-nitro-3-(p-tolyl)quinolin-8-yl)benzamide (2k)

o O NO,

©)L N
®

Obtained as a yellow solid in 84% yield; mp 182-183 °C; 'H NMR (500 MHz, CDCl;)
0 11.06 (s, 1H), 9.44 (d, J= 2.1 Hz, 1H), 9.19 (d, /= 2.1 Hz, 1H), 8.97 (d, J = 8.8 Hz,
1H), 8.62 (d, J= 8.8 Hz, 1H), 8.10 (d, /= 7.1 Hz, 2H), 7.67 (d, J = 8.1 Hz, 2H), 7.64
(d, J=17.2 Hz, 1H), 7.59 (t,J = 7.3 Hz, 2H), 7.38 (d, J = 7.8 Hz, 2H), 2.46 (s, 3H); 13C
NMR (126 MHz, CDCl;) 6 165.70, 148.53, 140.81, 139.29, 138.78, 137.58, 136.58,
134.17, 133.81, 132.64, 130.20, 129.97, 129.04, 128.35, 127.51, 127.47, 121.88,
113.38, 21.27; HRMS (ESI*): Calcd for C,3H7N304: [M+H]* 384.1343, Found
384.1346.

N-(5-bromo-7-nitroquinolin-8-yl)benzamide (4a)
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Obtained as a yellow solid in 75% yield; mp 196-197 °C; 'H NMR (500 MHz, CDCl;)
0 10.37 (s, 1H), 8.96 (dd, J=4.2, 1.3 Hz, 1H), 8.59 (d, J = 8.5 Hz, 1H), 8.33 (s, 1H),
8.11 — 8.05 (m, 2H), 7.74 (dd, J = 8.5, 4.2 Hz, 1H), 7.63 (t,J = 7.4 Hz, 1H), 7.55 (t, J
= 7.6 Hz, 2H); 13C NMR (126 MHz, CDCl3) 8 165.20, 150.72, 140.96, 140.17, 138.89,
136.20, 133.68, 132.99, 129.05, 128.78, 128.72, 128.06, 125.40, 125.02, 124.97,
115.66, 21.40; HRMS (ESI*): Calcd for CisH;oBrN3;Os: [M+H]" 371.9973, Found
371.9973.

N-(5-bromo-7-nitroquinolin-8-yl)-3-methylbenzamide (4b)
gZN Br

N |
H Na

Obtained as a yellow solid in 72% yield; mp 196-197 °C; 'H NMR (500 MHz, CDCl;)
0 10.33 (s, 1H), 8.95 (dd, /=4.2, 1.5 Hz, 1H), 8.57 (dd, J = 8.5, 1.5 Hz, 1H), 8.30 (s,
1H), 7.87 (dd, J="7.8, 4.6 Hz, 2H), 7.73 (dd, /= 8.5, 4.2 Hz, 1H), 7.44 — 7.40 (m, 2H),
2.45 (s, 3H); 3C NMR (126 MHz, CDCl;) 8 165.20, 150.72, 140.96, 140.17, 138.89,
136.20, 133.68, 132.99, 129.05, 128.78, 128.72, 128.06, 125.40, 125.02, 124.97,
115.66, 21.40; HRMS (ESI*): Calcd for Ci7H,BrN3;O3: [M+H]*" 386.0135, Found
386.0132.

N-(5-bromo-7-nitroquinolin-8-yl)cyclohexanecarboxamide (4c)

02N B
o r

N |
H Na

Obtained as a yellow solid in 63% yield; mp 178-179 °C; 'H NMR (500 MHz, CDCl;)
0 9.60 (s, 1H), 8.96 (dd, J = 4.2, 1.4 Hz, 1H), 8.56 (dd, J = 8.5, 1.4 Hz, 1H), 8.25 (s,
1H), 7.72 (dd, J = 8.5, 4.2 Hz, 1H), 2.54 (tt, J=11.5, 3.5 Hz, 1H), 2.07 (dt, J = 14.4,
7.1 Hz, 2H), 1.90 — 1.83 (m, 2H), 1.76 — 1.69 (m, 1H), 1.63 (ddd, J=24.7, 12.4, 3.2
Hz, 3H), 1.40 (ddt, J = 18.2, 8.5, 4.1 Hz, 2H); 13C NMR (126 MHz, CDCl;) & 173.79,

150.67, 140.98, 140.35, 136.15, 129.01, 127.69, 125.37, 124.88, 115.46, 45.86, 29.15,
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25.68, 25.52; HRMS (ESI"): Calcd for Ci¢HcBrN3;Os3: [M+H]" 378.0448, Found
378.0450.

N-(5-bromo-7-nitroquinolin-8-yl)pivalamide (4d)

O2N B
o r
%N |
H Na

Obtained as a yellow solid in 71% yield; mp 189-190 °C; 'H NMR (500 MHz, CDCls)
0 9.90 (s, 1H), 8.97 (d, J = 4.1 Hz, 1H), 8.61 — 8.51 (m, 1H), 8.29 — 8.21 (m, 1H),
7.72 (dd, J = 8.5, 4.2 Hz, 1H), 1.42 (s, 9H); 3C NMR (126 MHz, CDCl;) & 176.25,
150.75, 141.14, 141.12, 140.28, 128.97, 128.95, 127.97, 125.32, 125.30, 124.89,
115.38, 40.03, 27.17; HRMS (ESI*): Calcd for Cy4H4BrN;O;: [M+H]" 352.0292,
Found 352.0292.

tert-butyl (5-bromo-7-nitroquinolin-8-yl)carbamate (4e)

OoN Br

Obtained as a yellow solid in 74% yield; mp 186-187 °C; 'H NMR (500 MHz, CDCl;)
0 8.96 (dd, J=4.2, 1.5 Hz, 1H), 8.89 (s, IH), 8.53 (dd, J = 8.5, 1.5 Hz, 1H), 8.25 (s,
1H), 7.70 (dd, J = 8.5, 4.2 Hz, 1H), 1.54 (s, 9H); 3*C NMR (126 MHz, CDCl;) &
151.73, 150.55, 140.74, 139.13, 136.03, 129.37, 129.01, 125.52, 124.92, 114.48,
82.78, 28.13; HRMS (ESI"): Calcd for Ci4H4BrN;O4: [M+H]* 368.0002, Found
368.0005.

N-(5-bromo-7-nitroquinolin-8-yl)tetrahydrofuran-2-carboxamide (4f)

O2N Br

Obtained as a yellow solid in 63% yield; mp 175-176 °C; '"H NMR (500 MHz, CDCls)
3 10.59 (s, 1H), 9.02 (dd, J=4.2, 1.4 Hz, 1H), 8.58 (dd, /= 8.5, 1.4 Hz, 1H), 8.29 (s,
1H), 7.73 (dd, J = 8.5, 4.2 Hz, 1H), 4.61 (dd, J = 8.4, 5.5 Hz, 1H), 4.24 (dt, J = 13.3,
6.6 Hz, 1H), 4.07 (dd, J = 15.1, 7.1 Hz, 1H), 2.39 — 2.32 (m, 1H), 2.28 (td, J = 12.7,

6.7 Hz, 1H), 2.03 (dd, J = 9.5, 4.7 Hz, 2H); '3C NMR (126 MHz, CDCl;) & 171.57,
S7



151.13, 141.40, 140.79, 136.00, 129.22, 127.06, 125.31, 124.93, 116.31, 114.07,
78.93, 70.11, 25.55, 22.70; HRMS (ESI"): Caled for CiH;,BrN;Oy [M+H]*
366.0084, Found 366.0080.

N-(naphthalen-1-yl)benzamide (6)>

o)
SARe
Obtained as a white solid in 92% yield; mp 160-161 °C. 'H NMR (500 MHz, DMSO)
510.43 (s, 1H), 8.12 (d, J = 7.3 Hz, 2H), 8.04 — 7.94 (m, 2H), 7.86 (d, J = 8.1 Hz, 1H),
7.62 (t, J= 7.9 Hz, 2H), 7.59 — 7.52 (m, 5H); 3C NMR (126 MHz, DMSO) 3 166.66,
134.98, 134.36, 134.25, 132.08, 129.71, 128.89, 128.52, 128.26, 126.72, 126.49,
126.40, 125.98, 124.34, 123.79.
N-methyl-NV-(quinolin-8-yl)benzamide (7)?

\ |
| N

Obtained as a white solid in 83% yield; mp 137-138 °C. 'TH NMR (500 MHz, CDCl;)
0 8.98 (dd, J=4.2, 1.6 Hz, 1H), 8.11 (dd, J = 8.3, 1.5 Hz, 1H), 7.66 (dd, /= 8.0, 1.2
Hz, 1H), 7.42 — 7.38 (m, 2H), 7.35 (t, J = 7.7 Hz, 1H), 7.29 (d, J = 8.4 Hz, 2H), 7.05
(d, J = 7.4 Hz, 1H), 6.97 (t, J = 7.6 Hz, 2H), 3.60 (s, 3H); '3C NMR (126 MHz,
CDCly) ¢ 172.11, 150.52, 143.84, 142.39, 136.73, 136.31, 129.27, 129.24, 129.19,
127.91, 127.63, 127.35, 126.24, 121.70, 38.48.

quinolin-8-yl benzoate (8)*
0

SAaW

Obtained as a white solid in 96% yield; mp 125-126 °C. 'TH NMR (500 MHz, CDCl;)
0 8.87 (dd, J =4.1, 1.5 Hz, 1H), 8.37 — 8.32 (m, 2H), 8.16 (dd, J = 8.3, 1.5 Hz, 1H),
7.75 —7.70 (m, 1H), 7.63 (t, J = 7.5 Hz, 1H), 7.57 — 7.50 (m, 4H), 7.38 (dd, J = 8.3,
4.2 Hz, 1H); BC NMR (126 MHz, CDCls) 8§ 164.43, 149.49, 146.68, 140.29, 135.02,
132.51, 129.53, 128.56, 128.53, 127.53, 125.22, 124.95, 120.67, 120.62.
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ethyl 8-benzamido-4-chloro-5-nitroquinoline-3-carboxylate (21)

o NO,
N | Cl

H Nx o~
(0]

Obtained as a yellow solid in 78% yield; mp 238-239 °C. 'H NMR (600 MHz,
DMSO-dg) 6 10.81 (s, 1H), 9.30 (s, 1H), 8.90 (d, J = 8.5 Hz, 1H), 8.37 (d, J = 8.5 Hz,
1H), 8.07 — 8.04 (m, 2H), 7.73 — 7.69 (m, 1H), 7.65 (t, J = 7.6 Hz, 2H), 4.47 (q, J =
7.1 Hz, 2H), 2.51 (dt, J = 3.6, 1.8 Hz, 3H); *C NMR (151 MHz, DMSO) & 165.54,
163.74, 149.48, 141.52, 139.71, 138.54, 134.02, 133.26, 129.59, 128.55, 127.83,
127.60, 118.13, 116.97, 63.08, 14.39; HRMS (ESI*): Calcd for C;9H;4CIN;Os,
[M+H]* 399.0625, Found 399.0613.

N-(5-aminoquinolin-8-yl)benzamide (5)

NH,

N |
N

Obtained as a pale yellow solid in 88% yield; mp 202-203 °C.'"H NMR (600 MHz,
DMSO-dg) 6 10.30 (s, 1H), 8.89 (dd, J = 4.1, 1.5 Hz, 1H), 8.63 (d, J = 8.5 Hz, 1H),
8.43 (d, J = 8.3 Hz, 1H), 8.01 (t, J = 8.2 Hz, 2H), 7.65 — 7.57 (m, 3H), 7.53 (dd, J =
8.5,4.2 Hz, 1H), 6.77 (d, J = 8.3 Hz, 1H), 5.91 (s, 2H); '3C NMR (151 MHz, DMSO)
o 164.12, 149.30, 141.78, 140.01, 135.52, 132.35, 132.03, 129.35, 127.28, 123.84,
120.12, 120.05, 118.08, 107.34; HRMS (ESI*): Calcd for C;H3N3O: [M+H]*
286.0952, Found 286.0954.
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2. Control experiments for mechanism study

Radical inhibition experiment

NO
o) TEMPO or HQ 0 2
Cu(NO3),, PhI(TFA), N
H | *+ NaNO, _ H |
N PivOH, CH4CN, rt Na
Trace
1a 2a

A mixture of amide 1a (50 mg, 0.2 mmol), NaNO, (15.0 mg, 0.22 mmol, 1.1 equiv),
PhI(TFA), (172.0 mg, 0.4 mmol, 2.0 equiv), Cu(NOs3), (3.8 mg, 0.02 mmol, 0.1
equiv), PivOH (4.0 mg, 0.04 mmol, 0.20 equiv), TEMPO/ HQ (62.5 mg/44.0 mg, 2.0
equiv) and CH;CN (2.0 mL) were stirred at room temperature for 5 min. After
completion (monitored by TLC). We found no desired product was obtained in the
presence of the radical inhibitor TEMPO or HQ, which showed that a radical pathway
should be involved.

Radical capture experiment

PhI(TFA),
+ NaNO, > |
Ph

Ph CH3CN, rt Ph” “Ph

NO,

9
A mixture of 1,1-diphenylethylene (36 mg, 0.2 mmol), NaNO, (15.0 mg, 0.22 mmol,
1.1 equiv), PhI(TFA), (172.0 mg, 0.4 mmol, 2.0 equiv), and CH3;CN (2.0 mL) were
stirred at room temperature for 2 min. After completion (monitored by TLC). The
solvent was removed under reduced pressure and the residue was purified by silica gel
column chromatography (PE/EA = 80:1) to give the radical coupling product 9 (70%)

as a yellow solid.

S10



[ FATANS

80°¢

T 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 725 7.20 TS 7.10 7.05 7.00 6.95
f1(ppm)

795

S11



854

NO,

2a 'H NMR

N

ZT

3. Copies of 'TH NMR and '3C NMR Spectra

] 180T |
5 = 107 |
o |

oz f
- ~860 |
- 2 960 |

Yoot |
.(m.o .,

-.Iyra.o [

100 9.0 8.0 7 6.0 5.0 4.0 3.0 2.0 1.0 00  -10 20  -3.0
f1(ppm)

11.0

oﬁm:
mm. 5/
LLVTT
ot LT1

96'LTT

90'6Z1-L
R9TE L~

NO,

2a 13C NMR

Na

ZT

-10

30 20 10

40

90 80 70 60
fl(ppm)

S12

110

130

170

190



BT
E.L

8T 14
67 L]
LE L]
L€
8€ 1
8€ /1
794
b9 L7
5oL
99" 4|
Lo L]

£6'8
m.m..mw.

18787
mm.mx
6’8

B0

NO,

2b '"H NMR

N

ZT

—

—

~1T€

6
f1(ppm)

14 12 10

16

e 0c—

el
w1zl
69Tl
12921
I€°£T1
SRLTI
80°'1€L
E.EM
SEEET,
SPSET
vT LET
£9°LET
SLBET
96'0F1
SO6KT
7E89T—

NO,

2b 13C NMR

N

-10

10

20

30

40

90 80

£1(ppm)
S13

110

130

190 170

210



T

L4
14
TLL
€041
1581
€581
1881
(£33
6821
68°81
68°21
0681
sTot
§T6y
mu.aw
(T6

Trol—

P——

2c 'TH NMR

=00t

10

12

14

16

f1(ppm)

04T~

TEETT~
14121

E.vﬁw
08 LTI~
GTEET~,
OT'LET~.
TE8ET
.5.9:.\ﬁ
0681~

9T6o1—

2c 13C NMR

NO,

10 -10

20

30

40

90 80
f1(ppm)

110

130

190 170

210

S14



660y
001
0014
0T
T0' 1
€01
6T T4
0z 1+
1T
Ty ﬁ

—

frat
ez 1]
(8%
68 T
98' 14
98" [

£6°81
§5°81
0%'81
1881
1681
168

=11T

\z1z
e 8 =511

1684
768
8T 6
8761

mu.@
0E6

L0I—

NO,

2d '"H NMR

N

ZT

§ oot

3 L20'1

3 ot
1 Vo

A =001

6
fl(ppm)

14 12 10

16

S0'6—
9¢9l—

§EETT~
PRIZI

Nm.wﬂw
00'8Z1~,
IFEET~,
0T LET~.
mm.mmﬁ
FROFT

18851~

SO'TLT—

NO,

2d 3c NMR

N

ZT

180 160 140 120 100 80 60 40 20
fl(ppm)

200



LT

NO,

2e 'TH NMR

N

ZT

T
E %hh.ﬂ

=

—————— T

3 91T

[ ¥4
Amd.—

—

7 Vot

et

6
f1(ppm)

10

14

16

€976z
8976z
656z

16'9—

SSENT~
LLTTT

S.vﬂw
6" LT T~
TEEET,
€ LET~.
wm.miw
9%6°0F 1

68871

SECLT—

NO,

2e 13C NMR

N

ZT

180 160 140 120 100 80 60 40 20
fl(ppm)

200



T
hi 8
-

1L
L
TLL
be4
o5 L
re'8
08’8
T6

09°01—

NO,

2f "H NMR

N

ZT

Y

=116

-1
2T
STl
1801

=001

10

11

12

13

14

16

orell—

8L1T1—

oseel/

OL8ET—

or1—

O8°LLT—

NO,

2f 13C NMR

N

ZT

-10

80 70 60 50 40 30 20 10

90

110

130

170

190

210

fi(ppm)

S17



'L
Lo
89°L
6oL
0L°L
'8
LF'8
4%
PS8
988
18’8
IR'8

%
o
—_—=—4

ST6
9T'6
LT6
LT'6
oF'6

NO,
|

I\

c

2g '"HNMR

860

=2

10

11

12

13

14

16

LT8T—

LYI8—

€ li—

88'1CI

Nc.wNFM
008CI—
81eel—
wLiEl—

898PI—
ROTST-

"

2g 3C NMR

-10

80 70 60 50 40 30 20 10

90

110

130

170

190

210

fi(ppm)

S18



NO,

2h 'TH NMR

Na

ZT

S
0]

=00'T

10

1

12

13

14

16

8811
mﬁm:#f
peOTIE
Rt

E.VEM
64121~
EEEET
897LET-
E.mmi\a
PSOpT

TSkl
19°LF1
m:m:\

o951

NO,

0
G,)k,\, | 2h 13C NMR
N\ 0o " o

-10

10

20

30

40

%0 80

fi(ppm)
S19

110

130

190 170

210



—

oW

NO,

2i 'TH NMR

Na

ZT

L

J

L)

A
223
— ]

RIS
858
(=N =Nl

€60

10

11

12

13

14

15

16

19°¢e—
S OE—

S6'6G9—

PI6L—

PLETT~
£8°TZ1

E.wﬁw
657 LTI~
S0°EET~
66°LET~,
E.mm@
61°0p1

ober1-

96 TLI—

NO,

2i 13C NMR

N

ZT

-10

10

20

B0 70 60 40 30

170 150 130 110 90
£1(ppm)
S20

190

210



2j '"HNMR

NO,

6T
=007¢

=60

6
fl(ppm)

14 12 10

16

£965—

09TL—

68°€T 1~
§LTZ1

mm.wﬁw
54T~
O'EET~
18° L€~
mo.mmﬂ
66'GET

e

00'691—

2j '3C NMR

NO,

10 -10

20

30

40

170 150 130 110 90 80
f1(ppm)

190

210

S21



T

95
[l ]
=

2k 'H NMR

10

1L

12

13

14

16

LTIE—

8EETT
881214
1 LT
154214
SE'RTTA
wo.mmi
L6'6ZT
0T'0ET
O ZEL
IREETE
LTFET-E
869¢€1-7
86LET
8.8¢€1
6T6ET
I8°0F1
€581
04'§91—

NO,
O 2k 3C NMR
N

ZT

10 -10

20

30

40

90 80
f1(ppm)

110

130

190 170

210

S22



€5L
§5°L
95 L
19%
€9
9 L]
€L
vLL
vL L
€L L
80'81
80'81
60'8

Br

O,N

4a 'TH NMR

N

ZT

€68

gegl

098~

L

v

S6'8
96'8
96'8
L6'8

LE0T—

A UL

S R T

o,

9 ¢TT—

TL06T—

0T’ §91—

4a 13C NMR

S23



Br

O,N

4b '"H NMR

N

ZT

L

!
U

oF' 1c—

99611,
WFTT
W0STI
0 ST
9%08T1
TL8TI
8L38ZI4
S0°6T14
66'TET
29EET|
0C9Eh|
GR'BET~"
LTOFLT
%6 0F1
ZL0ST—

==

0Z'§91—

Br

O,N

3b 13C NMR

N

ZT

100 80 60 40
f1(ppm)

S24

20

160 140

180



&l
&'l
o'l

or' 1
8¢°T
[T ¢
91
[(2a%
€9'11
Fo'l4
99T+
L9714
1T
1214

A% |

€LT4
rL 1

981
&1
88’1
6l
20T
60T
60T
57

154
T
€T
[ 294
[ 294
4
ocT

4c "TH NMR

L}

o0
=160
5 V0T
= S0

.H,
) 00T

2

10

14

16

£1(ppm)

Nw.wm
806z
srez’

o8P —

Wb'STI
88421,
\.m.nNLr
69'LTT~
10'6Z1
STOET~
SEOPT
scort/
9051~

6LELT—

4c 13C NMR

Br
|

N

O,N

100 80 60 40 20
f1(ppm)

S25

20

180 160 140

200



4d '"H NMR

=60'T
]L 60|
= =0T

R

-

\L =007 -

—50°6
Y

6
fl(ppm)

14 12 10

16

LU LT

£00P—

A
EETL

&eihy
}

[49ia!
PUIPL

SLOST—

ST9LT—

4d 3C NMR

180 160 140 120 100 80 60 40 20
f1(ppmy

200



+
i

4e '"H NMR

£1IBI—

8.T8—

81—
WPl

TEETI~
106Zl—
£09€T—
€reelr
VB.OE.\
SE0ST—
mm,._w._\y

4e 3C NMR

-10

9 80 70 60 50 40 30
fl(ppm)
S27

150 130 110

170

190



10T
€0'T
FO'T
PO’
LTT
8¢T
62T
e'T
o'

158

80 L(
£THL

09'F
9%
9
€9k

€Ly
PLL
ON.wJ_

LS8
LS8
658
w6
20’6
w6
€0'6

68°01—

4f "H NMR

Br

N

ZT

O,N

,Il_w_lu l J

§in

0LTT~~
§CeT

LIoL—

€68 .L—

LOFLIA
1E911—

6Tl —
009¢€1—
OLOFT-F

ov.:l\\w
el1sI—

LETLL—

Br

O,N

4f '3C NMR

N

ZT

S28



05T
1=
i
LT

[P

e
G|
¥ M
s
s
L
0L

ST
Giya
oy L
oesT
L
i
e
[eg
ore!

80—

C—RIT

21 'TH NMR

NO,
Cl
0

N

ZT

o

mlll

< —FYT |

L

£1 (ppen;

ouFl—

Boiel—

LEET
£TRIL
[=YEa g
E8LT
SR
GEETT,
DA
F oA B
T
JEEE] #
&6 "_
IEIFL)
Rkl
P,
PEEE "

21 13C NMR

NO,
cl

1 {ppan}

S29

130

120 170

d ]



NH,

5TH NMR

N

ZT

i =0l

L1}
£1 i{ppen;

NH;

513C NMR

N

ZT

-10

3 20 10

40

90 80 70 60
fl (ppm)
S30

110

130

190 170

210



4. FT-IR spectra of the products
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5. X-ray Crystal Data for 4a

Empirical formula

Formula weight

Description

Crystal size (mm)

C16H10BrN3;O3
372.18
colorless, block
0.24 x 0.20 x 0.18

Temperature(K) 296(2)
Crystal system Monoclinic
Space group P2(1)/n
a(A) 9.29(3)
b (A) 9.545(3)
c(A) 17.249(5)
a(®) 90.00
B(°) 98.859(4)
v(®) 90.00
Volume (A3) 1468.9(7)
Z 4
Dealc (g cm™) 1.683
F(000) 744
7 (mm1) 2.818
0 Range (°) 2.41-27.40
Reflections collected / unique 8414 /3258 [R(int) = 0.0229]
Unique reflections (Rint) 0.0229
Data, restraints, parameters 3258, 0, 208
Goodness of fit on F2 1.068
RI, wR2 [I>201(I)]? 0.0338, 0.792
R1, wR2 (all data)® 0.0463, 0.0836
A, B values in weighting scheme® 0.0402, 0.4465
dpmax, dpmin ( e-A-3) 0.326, -0.529

CCDC 1444178
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