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Chemistry

1-Methyl-6-nitro-2H-indazole (12). Prepared from commercially available 6-nitroindazole (9)
following the general procedure 1 to afford a yellow solid, yield 54.8%. mp 124-126 °C. 'H NMR
(500 MHz, CDCl3, ppm): & 8.31 (s, J = 1.00 Hz, 1H), 8.03 (d, J = 0.50 Hz, 1H), 7.96 (dd, J = 9.00, 2.00
Hz, 1H), 7.77 (d, J = 8.50 Hz, 1H), 4.12 (3H).

1,3-Dimethyl-6-nitro-1H-indazole (13). Prepared from commercially available 3-methyl-6-
nitroindazole (10) and iodomethane following the general procedure 1 to afford a yellow solid,
yield 52.3%. mp 175-177 °C. *H NMR (300MHz, CDCl3) 6 8.58 (dd, J = 1.83, 0.75 Hz, 1H), 7.81 (dd, J
=9.15, 2.01 Hz, 1H), 7.63 (dd, J = 9.15, 0.57 Hz, 1H), 4.16 (s, 3H), 2.56 (s, 3H).

2-Dimethyl-6-nitro-2H-indazole (14). Prepared from commercially available 6-nitroindazole (9)
following the general procedure 1 to afford a yellow solid, yield 43.9%. mp 164-166 °C. {H NMR
(500 MHz, CDCls;, ppm): 6 8.59 (s, 1H), 7.95 (s, 1H), 7.82 (dd, J = 9.00, 1.50 Hz, 1H), 7.68 (d, J = 9.50
Hz, 1H), 4.23 (s, 3H).

2,3-Dimethyl-6-nitro-1H-indazole (15). Prepared from commercially available 3-methyl-6-
nitroindazole (10) and iodomethane following the general procedure 1 to afford a yellow solid,

yield 42.8%. mp 183-185°C. 1H NMR (500 MHz, CDCl5, ppm): 6 8.59 (dd, J = 1.83, 0.75 Hz, 1H), 7.83


mailto:thaotp119@gmail.com

(dd, J = 9.15, 2.01 Hz, 1H), 7.64 (dd, J = 9.15, 0.57 HZ, 1H), 4.15 (s, 3H), 2.64 (s, 3H).

1-Methyl-1H-indazol-6-amine (16). Prepared from compound 12 following the general
procedure 2 to afford a reddish solid, yield 91.0%. mp 87-89 °C. *H NMR (500 MHz, CDCl5, ppm): &
7.79 (s, 1H), 7.47 (d, J = 8.50 Hz, 1H), 6.56 (dd, J = 8.50, 1.50 Hz, 1H), 6.51 (d, J = 0.50 Hz, 1H), 3.92
(s, 3H). 13C NMR (125 MHz, CDCl;, ppm): 6 145.7, 141.5, 132.7, 121.8, 117.9, 112.4, 91.61, 35.1.
ESI-MS m/z 147.8 [M+H]*.

1,3-Dimethyl-1H-indazol-6-amine (17). Prepared from compound 13 following the general
procedure 2 to afford a reddish solid, yield 85.6%. mp 92-94 °C. ’H NMR (500 MHz, CDCl3;, ppm): 6
7.33 (d, J = 8.50 Hz, 1H), 7.19 (s, 1H), 6.49 (dd, J = 8.50, 1.50 Hz, 1H), 6.42 (s, 1H), 3,78 (s, 3H), 2.41
(s, 3H). 13C NMR (125 MHz, CDCls, ppm): 6 145.2, 142.4,141.3,121.3, 117.5, 111.6, 92.1, 34.8, 11.7.
ESI-MS m/z 161.8 [M+H]*.

2-Methyl-2H-indazol-6-amine (18). Prepared from compound 14 following the general
procedure 2 to afford a reddish solid, yield 95.7%. mp 81-83 °C. !H NMR (500 MHz, CDCls, ppm): &
7.64 (s, 1H), 7.37 (d, J = 9.00 Hz, 1H), 6.72 (t, J = 1.00 Hz, 1H), 6.51 (dd, J = 9.00, 1.50 Hz, 1H), 4.03
(s, 3H). 3C NMR (125 MHz, CDCls, ppm): 6 150.5, 144.6, 123.6, 120.7, 117.1, 116.0, 96.9, 39.9. ESI-
MS m/z 147.8 [M+H]*.

2,3-Dimethyl-2H-indazol-6-amine (19). Prepared from compound 15 following the general
procedure 2 to afford a reddish solid, yield 93.2%. mp 78-80 °C. 'H NMR (500 MHz, CDCl3, ppm): &
7.35 (d, J = 8.50 Hz, 1H), 6.72 (s, 1H), 6.54 (dd, J = 8.50, 1.50 Hz, 1H), 3.99 (s, 3H), 2.51 (s, 3H). 13C
NMR (125 MHz, CDCls, ppm): 6 149.0, 144.7, 131.5, 120.4, 116.3, 114.7, 96.6, 36.8, 9.86. ESI-MS
m/z 161.8[M+H]*.

N-(1-Methyl-1H-indazol-6-yl)acetamide (20). Prepared from compound 16 following the
general procedure 4 to afford a white solid, yield 91.4%. mp 126-128 °C. 'H NMR (500 MHz, CDCls,
ppm): 6 8.13 (s, 1H), 7.88 (s, 1H), 7.59 (d, J = 8.50 Hz, 1H), 7.40 (br, 1H), 6.78 (d, J = 8.45 Hz, 1H),
4.02 (s, 3H), 2.21 (s, 3H). 3C NMR (125 MHz, CDCls, ppm): & 168.6, 140.4, 136.4, 132.5, 121.4,
120.7,114.2,99.3, 35.5, 24.7. ESI-MS m/z 190.06 [M+H]*.

N-(1,3-Dimethyl-1H-indazol-6-yl)acetamide (21). Prepared from compound 17 following the
general procedure 4 to afford a white solid, yield 89.3%. mp 122-124°C. 1H NMR (300 MHz, CDCl;,
ppm): & 8.03 (s, 1H), 7.50 (d, J = 8.43 Hz, 1H), 7.47 (br, 1H), 6.76 (dd, J = 8.43, 1.47 Hz, 1H), 3.93 (s,
3H), 2.50 (s, 3H), 2.20 (s, 3H). I3C NMR (125 MHz, CDCl;, ppm): 6 168.5, 141.3, 141.1, 136.4, 120.7,
120.1,113.2,99.2, 35.1, 24.7, 11.7. ESI-MS m/z 204.08 [M+H]*.

N-(2-Methyl-2H-indazol-6-yl)acetamide (22). Prepared from compound 18 following the
general procedure 4 to afford a white solid, yield 90.3%. mp 118-120°C. IR (KBr, cm™?): 3242 (NH

2



amide); 3099 (CH aromatic); 1658 (C=0 amide); 1643 (C=N); 1575, 1506 (C=C aromatic). ’H NMR
(500 MHz, CD30D, ppm): 6 8.10 (s, 1H), 8.03 (s, 1H), 7.60 (d, J = 8.95 Hz, 1H), 7.08 (dd, J = 8.95,
1.65 Hz, 1H), 4.15 (s, 3H), 2.14 (s, 3H). 23C NMR (125 MHz, CDCls, ppm): 6 168.4, 149.1, 135.8,
123.6, 120.5, 119.5, 117.3, 106.2, 45.8, 24.6. ESI-MS m/z 190.04 [M+H]".

N-(2,3-Dimethyl-2H-indazol-6-yl)acetamide (23). Prepared from compound 19 following the
general procedure 4 to afford a white solid, yield 92.4%. mp 115-117°C. 1H NMR (300 MHz, CDCl;,
ppm): 6 7.76 (s, 1H), 7.47 (d, J = 8.79 Hz, 1H), 7.17 (d, J = 8.79 Hz, 1H), 4.06 (s, 3H), 2.57 (s, 3H),
2.19 (s, 3H). I3C NMR (125 MHz, CDCls, ppm): 6 16.3, 147.7, 140.3, 131.6, 120.2, 115.9, 105.8,
110.8, 37.2, 24.6, 9.9. ESI-MS m/z 204.06 [M+H]*.

N-Isopropyl-1-methyl-1H-indazol-6-amine (24). Prepared from compound 16 and acetone
following the general procedure 3 to afford a reddish solid, yield 91.5%. mp 78-80 °C. IR (KBr, cm™):
3265 (NH amine); 3064 (CH aromatic); 1625 (C=N); 1573, 1436 (C=C aromatic). IH NMR (300 MHz,
CDCl;, ppm): 6 7.74 (d, J = 0.72 Hz, 1H), 7.42 (d, J = 8.43 Hz, 1H), 6.45 (dd, J = 8.58, 1.83 Hz, 1H),
6.33 (s, 1H), 3.93 (s, 3H), 3.69 (hep, J = 6.24 Hz, 1H), 1.25 (d, J = 6.24 Hz, 6H). 33C NMR (125 MHz,
CDCls, ppm): 6 146.2, 141.9, 132.7, 121.7, 117.1, 112.7, 88.6, 44.8, 35.2, 22.6. ESI-MS m/z 190.10
[M+H]*.

N-Cyclopentyl-1-methyl-1H-indazol-6-amine (25). Prepared from compound 16 and
cyclopentanone following the general procedure 3 to afford a pink solid, yield 90.7%. mp 93-95 °C.
IR (KBr, cm™): 3309 (NH amin); 3099 (CH aromatic); 1625 (C=N); 1573, 1435 (C=C aromatic). 1H
NMR (300 MHz, CDCls, ppm): 6 7.69 (d, J = 0.75 Hz, 1H), 7.35 (d, J = 8.61 Hz, 1H), 6.39 (dd, J = 8.61,
2.01 Hz, 1H), 6.25 (s, 1H), 3.88 (s, 3H), 3.84-3.75 (m, 1H), 2.05-1.93 (m, 2H), 1.72-1.44 (m, 6H). 13C
NMR (125 MHz, CDCls, ppm): 6 146.6, 141.8, 132.7, 121.6, 117.1,112.7, 88.8, 55.3, 35.2, 33.3, 24.1.
ESI-MS m/z 216.15 [M+H]*.

N-Cyclohexyl-1-methyl-1H-indazol-6-amine (26). Prepared from compound 16 and
cyclohexanone following the general procedure 3 to afford a reddish solid, yield 90.3%. mp 101-
103 °C. IR (KBr, cm™): 3331 (NH amin); 3099 (CH aromatic); 1625 (C=N); 1573, 1436 (C=C aromatic).
IH NMR (300 MHz, CDCl3, ppm): 6 7.68 (s, 1H), 7.36 (d, J = 8.79 Hz, 1H), 6.39 (dd, J = 8.58, 1.65 Hz,
1H), 6.23 (s, 1H), 3.87 (s, 3H), 3.71 (br, 1H), 3.31-3.25 (m, 1H), 2.06-2.03 (m, 2H), 1.75-1.70 (m, 2H),
1.63-1.55 (m, 1H), 1.42-1.30 (m, 2H), 1.25-1.08 (m, 3H). 3C NMR (125 MHz, CDCl;, ppm): 6 145.6,
141.8,132.7,121.7,117.4, 112.7, 89.3, 35.3, 32.9, 25.8 (2C), 24.9 (2C). ESI-MS m/z 230.16 [M+H]".

N-Benzyl-1-methyl-1H-indazol-6-amine (27). Prepared from compound 16 and benzaldehyde
following the general producer 3 to afford a reddish solid, yield 94.1%. mp 106-108 °C. IR (KBr, cm
1): 3414 (NH amin); 3290 (CH aromatic); 1625 (C=N); 1571, 1436 (C=C aromatic). ’H NMR (300 MHz,
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CDCl, ppm): & 7.70 (s, 1H), 7.39 (d, J = 8.79 Hz, 1H), 7.36-7.20 (m, 5H), 6.47 (dd, J = 8.58, 1.83 Hz,
1H), 6.30 (s, 1H), 4.33 (s, 2H), 4.21 (br, 1H), 3.84 (s, 3H). 13C NMR (125 MHz, CDCls, ppm): & 147.3,
141.8, 138.7, 132.7, 128.8, 127.7, 127.5, 121.7, 117.3, 112.2, 88.1, 48.6, 35.2. ESI-MS m/z 238.17
[M+H]*.

1-Methyl-N-(pyridin-3-ylmethyl)-1H-indazol-6-amine (28). Prepared from compound 16 and
3-pyridinecarboxaldehyde following the general procedure 3 to afford a red solid, yield 94.3%. mp
117-119 °C. IH NMR (300 MHz, CDCl5, ppm): & 8.61 (s, 1H), 8.49 (d, J = 3.66 Hz, 1H), 7.71 (s, 1H),
7.67 (d, J = 7.89 Hz, 1H), 7.41 (d, J = 8.61 Hz, 1H), 7.22 (dd, J = 7.68, 4.77 Hz, 1H), 6.48 (dd, J = 8.61,
1.83 Hz, 1H), 6.25 (s, 1H), 4.37 (s, 2H), 4.26 (br, 1H), 3.83 (s, 3H). 13C NMR (125 MHz, CDCls, ppm):
6 149.0, 148.7, 146.9, 141.6, 135.3, 134.5, 132.7, 123.7, 121.8, 117.4, 112.0, 88.1, 45.9, 35.2. ESI-
MS m/z 239.17 [M+H]*.

N-(4-Fluorobenzyl)-1-methyl-1H-indazol-6-amine (29). Prepared from compound 16 and 4-
fluorobenzaldehyde following the general procedure 3 to afford a red solid, yield 95.1%. mp 118-
120 °C. IR (KBr, cm™l): 3414 (NH amine); 3300 (CH aromatic); 1625 (C=N); 1571, 1436 (C-C
aromatic); 1226 (C-F). 1H NMR (300 MHz, CDCls, ppm): 6 7.71 (s, 1H), 7.39 (d, J = 8.61 Hz, 1H), 7.30
(dd, J = 8.43, 5.49 Hz, 2H), 6.98 (t, J = 8.61 Hz, 2H), 6.46 (dd, J = 8.61, 1.86 Hz, 1H), 6.25 (s, 1H),
4.30 (s, 2H), 4.19 (br, 1H), 3.84 (s, 3H). 13C NMR (125 MHz, CDCls, ppm): & 163.2-161.2 (d, YUcr=
243.8 Hz), 146.8, 141.5, 133.8, 132.6, 129.4-129.4 (d, 3Jcr= 7.5 Hz), 121.8, 115.6-115.5 (d, %Jcr =
21.3 Hz), 112.4, 92.0, 48.4, 35.2. ESI-MS m/z 256.20 [M+H]*.

N-(3-Fluorobenzyl)-1-methyl-1H-indazol-6-amine (30). Prepared from compound 16 and 3-
fluorobenzaldehyde following the general procedure 3 to afford a pink solid, yield 95.4%. mp 115-
118 °C. IR (KBr, cm™): 3414 (NH amine); 2985 (CH aromatic); 1627 (C=N); 1575, 1481 (C-C
aromatic); 1226 (C-F). ’H NMR (300 MHz, CDCl;, ppm): & 7.76 (d, J = 0.72 Hz, 1H), 7.44 (d, J = 8.61
Hz, 1H), 7.30 (dt, J = 5.85, 7.86 Hz, 1H), 7.17 (d, J = 7.50 Hz, 1H), 7.10 (d, J = 9.69 Hz, 1H), 6.96 (td, J
= 8.61, 2.58 Hz, 1H), 6.52 (dd, J = 8.79, 2.04 Hz, 1H), 6.29 (s, 1H), 4.40 (s, 2H), 4.32 (br, 1H), 3.80 (s,
3H). 13C NMR (125 MHz, CDCls, ppm): 6 164.1-162.2 (d, Lcr= 245 Hz), 146.8; 141.5-141.4 (d, 3Jcr=
7.5 Hz), 132.7, 130.2-130.2 (d, 3Jcr = 8.8 Hz),122.9-122.9 (d, 4cr = 2.5 Hz), 121.8, 117.4, 114.4-
114.2 (d, 2Jcr= 22.5 Hz, 2C), 112.1, 48.1, 35.2. ESI-MS m/z 256.20 [M+H]".

N-lIsopropyl-1,3-dimethyl-2H-indazol-6-amine (31). Prepared from compound 17 and acetone
following the general procedure 3 to afford a reddish solid, yield 89.7%. mp 119-221°C. H NMR
(300 MHz, CDCl5, ppm): 6 7.33 (d, J = 8.61 Hz, 1H), 6.39 (dd, J = 8.58, 1.83 Hz, 1H), 6.23 (d, /= 1.83
Hz, 1H), 3.85 (s, 3H), 3.69 (hep, J = 6.21 Hz, 1H), 3.67 (br, 1H), 2.44 (s, 3H), 1.24 (d, J = 6.21 Hz, 6H).
13C NMR (125 MHz, CDCls;, ppm): 6 146.4, 142.8, 141.2, 121.0, 116.4, 111.5, 88.5, 44.7, 34.8, 22.7,
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11.7. ESI-MS m/z 2204.10 [M+H]*.

N-Cyclopentyl-1,3-dimethyl-1H-indazol-6-amine (32). Prepared from compound 17 and
cyclopentanone following the general procedure 3 to afford a reddish solid, yield 94.3%. mp 125-
127°C. H NMR (500 MHz, CDCls, ppm): 6 7.32 (d, J = 8.60 Hz, 1H), 6.40 (dd, J = 8.65, 1.75 Hz, 1H),
6.24 (d, J = 1.30 Hz, 1H), 3.85-3.81 (m, 5H), 2.44 (s, 3H), 2.06 (hex, J = 6.20 Hz, 2H), 1.77-1.70 (m,
2H), 1.68-1.62 (m, 2H), 1.54-1.48 (m, 2H). 3C NMR (125 MHz, CDCls, ppm): 6 147.2, 142.8, 141.1,
120.9,116.2, 111.5, 88.2, 54.9, 34.8, 33.4, 24.1, 11.7. ESI-MS m/z 256.20 [M+H]*.

N-Cyclohexyl-1,3-dimethyl-1H-indazol-6-amine (33). Prepared from compound 17 and
cyclohexanone following the general procedure 3 to afford a reddish solid, yield 87.3%. mp 120-
122°C. 1H NMR (300 MHz, CDCl;, ppm): & 7.34 (d, J = 8.61 Hz, 1H), 6.47 (d-like, 1H), 6.35 (s, 1H),
3.85 (s, 3H), 3.35-3.25 (m, 1H), 2.44 (s, 3H), 2.15-2.05 (m, 2H), 1.76-1.60 (m, 3H), 1.40-1.24 (m, 5H).
13C NMR (125 MHz, CDCl;, ppm): 6 146.5, 142.8, 141.1, 121.0, 116.3, 111.4, 88.2, 70.3, 35.5, 33.2,
24.9,24.1, 11.7. ESI-MS m/z 244.10 [M+H]*.

N-Benzyl-1,3-dimethyl-1H-indazol-6-amine (34). Prepared from compound 17 and
benzaldehyde following the general procedure 3 to afford a reddish solid, yield 92.1%. mp 127-
129°C. 'H NMR (300 MHz, CDCls, ppm): & 7.40-7.28 (m, 6H), 6.50 (dd, J = 8.61, 1.83 Hz, 1H), 6.27 (d,
J =1.83 Hz, 1H), 4.38 (s, 2H), 3.83 (s, 3H), 2.46 (s, 3H). 13C NMR (125 MHz, CDCls, ppm): & 147.6,
142.7, 141.2, 138.9, 128.7, 127.6, 127.4, 121.0, 116.5, 111.0, 87.9, 48.5, 34.8, 11.7. ESI-MS m/z
252.10 [M+H]*.

1,3-Dimethyl-N-(pyridin-3-ylmethyl)-1H-indazol-6-amine (35). Prepared from compound 17
and 3-pyridinecarboxaldehyde following the general procedure 3 to afford a reddish solid, yield
81.5%. mp 107-109°C. H NMR (300 MHz, CDCls;, ppm): 6 8.60 (d, J = 2.01 Hz, 1H), 8.48 (d, J = 3.30
Hz, 1H), 7.66 (d, J = 7.86 Hz, 1H), 7.33 (d, J = 8.67 Hz, 1H), 7.22 (dd, J = 7.89, 4.77 Hz, 1H), 6.44 (dd,
J =8.43 Hz, 1.86 Hz, 1H), 6.20 (d, J = 1.83 Hz, 1H), 4.37 (s, 2H), 4.22 (br, 1H), 3.77 (s, 3H), 2.40 (s,
3H). 13C NMR (125 MHz, CDCl;, ppm): 6 148.9, 148.6, 146.9, 142.5, 141.2, 135.3, 134.6, 123.7,
121.2,116.8,110.9, 88.2, 45.9, 34.8, 11.7. ESI-MS m/z 256.20 [M+H]*.

N-(4-Fluorobenzyl)-1,3-dimethyl-1H-indazol-6-amine (36). Prepared from compound 17 and
4-fluorobenzaldehyde following the general procedure 3 to afford a reddish solid, yield 90.7%. mp
123-125°C. 'H NMR (500 MHz, CDCl, ppm): & 7.38-7.33 (m, 3H), 7.03 (t, J = 8.60 Hz, 2H), 6.48 (dd,
J=8.60, 1.75 Hz, 1H), 6.25 (d, J = 1.35 Hz, 1H), 4.35 (s, 2H), 4.23 (bs, 1H), 3.82 (s, 3H), 2.46 (s, 3H).
13C NMR (125 MHz, CDCls, ppm): & 163.1-161.1 (d, Ycr = 243.9 Hz), 147.3, 142.6, 141.2, 134.6-
134.5 (d, o= 3.3 Hz), 129.1-129.1 (d, 3Jcr = 7.9 Hz), 121.1, 116.6, 115.6-115.5 (d, 2Jcr = 21.4 Hz),
110.9, 88.0, 47.8, 34.9, 11.8. ESI-MS m/z 270.20 [M+H]*.
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N-(3-Fluorobenzyl)-1,3-dimethyl-1H-indazol-6-amine (37). Prepared from compound 17 and
3-fluorobenzaldehyde following the general procedure 3 to afford a reddish solid, yield 87.9%. mp
122-124°C. 'H NMR (500 MHz, CDCl;, ppm): & 7.37 (d, J = 8.95 Hz, 1H), 7.30 (td, J = 7.85, 6.20 Hz,
1H), 7.16 (d, J = 7.60 Hz, 1H), 7.09 (d, J = 9.65 Hz, 1H), 6.96 (td, J = 8.40, 2.50 Hz, 1H), 6.50 (dd, J =
8.60, 1.75 Hz, 1H), 6.23 (d, J = 1.25 Hz, 1H), 4.30 (s, 2H), 3.82 (s, 3H), 2.46 (s, 3H). 3C NMR (125
MHz, DMSO, ppm): & 163.7-161.8 (d, YJcr= 241.8 Hz), 148.2, 143.8-143.8 (d, 3/r = 6.8 Hz), 143.0,
140.1, 130.7-130.6 (d, 3Jcr= 8.3 Hz), 123.8-123.8 (d, YJcr= 2.7 Hz), 120.8, 115.7, 114.4-114.3 (d, ..
F=21.3 Hz), 113.9-113.8 (d, %Jc.r= 20.9 Hz), 111.5, 87.6, 46.5, 34.9, 11.9. ESI-MS m/z 270.20 [M+H]*.

N-lIsopropyl-2-methyl-2H-indazol-6-amine (38). Prepared from compound 18 and acetone
following the general procedure 3 to afford a red solid, yield 96.1%. mp 114-116°C. 'H NMR (500
MHz, CDCls, ppm): & 7.66 (s, 1H), 7.36 (d, J = 8.85 Hz, 1H), 6.62 (s, 1H), 6.46 (dd, J = 8.90, 1.55 Hz,
1H), 4.08 (s, 3H), 3.65 (hep, J = 6.25 Hz, 1H), 1.23 (d, J = 6.20 Hz, 6H). 13C NMR (125 MHz, CDCl,,
ppm): 6 151.0, 145.6, 123.5, 120.4, 116.6, 116.2, 92.9, 44.3, 39.7, 22.7. ESI-MS m/z 190.10 [M+H]*.

N-Cyclopentyl-2-methyl-2H-indazol-6-amine (39). Prepared from compound 18 and
cyclopentanone following the general procedure 3 to afford a reddish solid, yield 88.9%. mp 116-
118°C. IR (KBr, cm™): 3286 (NH amin); 3080 (CH aromatic); 1631 (C=N); 1564, 1496 (C=C aromatic).
IH NMR (300 MHz, CDCls, ppm): 6 7.60 (s, 1H), 7.31 (d, J = 8.79 Hz, 1H), 6.54 (s, 1H), 6.40 (dd, J =
8.79, 2.01 Hz, 1H), 4.03 (s, 3H), 3.81-3.71 (m, 1H), 2.03-1.96 (m, 2H), 1.69-1.43 (m, 6H). 3C NMR
(125 MHz, DMSO, ppm): 6 150.7, 146.7, 124.1, 120.4, 116.5, 115.6, 91.2, 54.1, 39.5, 32.8, 24.3. ESI-
MS m/z 216.10 [M+H]*.

N-Cyclohexyl-2-methyl-2H-indazol-6-amine (40). Prepared from compound 18 and
cyclohexanone following the general procedure 3 to afford a reddish solid, yield 87.0%. mp 120-
122°C. IR (KBr, cm™): 3271 (NH amin); 3115 (CH aromatic); 1635 (C=N); 1562, 1494 (C=C aromatic).
IH NMR (300 MHz, CDCls, ppm): & 7.67 (s, 1H), 7.38 (d, J = 8.97 Hz, 1H), 6.71 (s, 1H), 6.53 (d, J =
9.15 Hz, 1H), 4.09 (s, 3H), 3.38-3.28 (m, 1H), 2.13-2.09 (m, 2H), 1.72-1.61 (m, 3H), 1.37-1.18 (m,
5H). 13C NMR (125 MHz, DMSO, ppm): & 150.8, 146.0, 124.1, 120.6, 116.5, 115.6, 90.9, 51.1, 39.5,
32.8, 26.2, 25.0. ESI-MS m/z 230.10 [M+H]*.

N-Benzyl-2-methyl-2H-indazol-6-amine (41). Prepared from compound 18 and benzaldehyde
following the general procedure 3 to afford a reddish solid, yield 79.8%. mp 124-126°C. IR (KBr,
cm™): 3309 (NH amin); 3118 (CH aromatic); 1635 (C=N); 1562, 1494 (C=C aromatic). 1H NMR (300
MHz, CDCls5, ppm): & 7.61 (s, 1H), 7.35-7.19 (m, 6H), 6.56 (s, 1H), 6.48 (dd, J = 8.79, 2.01 Hz, 1H),
4.29 (s, 2H), 4.02 (s, 3H). 3C NMR (125 MHz, CDCls, ppm): 6 150.7, 146.4, 139.1, 128.6, 127.7,
127.2,123.5,120.4, 116.4, 116.1, 92.9, 48.5, 39.7. ESI-MS m/z 238.17 [M+H]*.
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2-Methyl-N-(pyridin-3-ylmethyl)-2H-indazol-6-amine (42). Prepared from compound 18 and
3-pyridinecarboxaldehyde following the general procedure 3 to afford a reddish solid, yield 76.9%.
mp 109-111°C. 'H NMR (500 MHz, CDCl;, ppm): & 8.65 (s, 1H), 8.51 (d, J = 3.00 Hz, 1H), 7.73 (d, J =
7.50 Hz, 1H), 7.69 (s, 1H), 7.43 (d, J = 9.00 Hz, 1H), 7.25 (dd, J = 5.50, 2.50 Hz, 1H), 6.59 (s, 1H), 6.57
(dd, J =9.00, 2.00 Hz, 1H), 4.40 (s, 2H), 4.08 (s, 3H). 13C NMR (125 MHz, CDCls, ppm): & 150.6, 149.2,
148.6, 145.9, 135.2, 134.6, 123.6, 123.5, 120.7, 116.6, 115.9, 93.3, 46.0, 39.8. ESI-MS m/z 238.17
[M+H]*.

N-(4-Fluorobenzyl)-2-methyl-2H-indazol-6-amine (43). Prepared from compound 18 and 4-
fluorobenzaldehyde following the general procedure 3 to afford a reddish solid, yield 78.9%. mp
114-116°C. IR (KBr, cm™): 3261 (NH amine); 3120 (CH aromatic); 1633 (C=N); 1562, 1502 (C=C
aromatic); 1222 (C-F aromatic). *H NMR (500 MHz, CDCl3;, ppm): & 7.66 (s, 1H), 7.39 (d, J = 8.85 Hz,
1H), 7.34 (dd, J = 8.30, 5.60 Hz, 2H), 6.99 (t, J = 8.65 Hz, 2H), 6.57 (s, 1H), 6.53 (dd, J = 8.95, 1.90 Hz,
1H), 4.31 (s, 2H), 4.01 (s, 3H). 3C NMR (125 MHz, DMSO, ppm): & 162.5-160.6 (d, 1Jcr = 240 Hz),
150.5, 146.6, 136.7-136.6 (d, %Jc.r = 2.9 Hz), 129.6-129.5 (d, 3Jcr = 8.0 Hz), 124.3, 120.7, 116.2,
115.9, 115.5-115.3 (d, 2Jc.r= 21.0 Hz), 91.6, 46.4. ESI-MS m/z 256.19 [M+H]*.

N-(3-Fluorobenzyl)-2-methyl-2H-indazol-6-amine (44). Prepared from compound 18 and 3-
fluorobenzaldehyde following the general procedure 3 to afford a reddish solid, yield 75.7%. mp
123-125°C. H NMR (300 MHz, CDCl3, ppm): 6 7.61 (s, 1H), 7.25 (d, J = 9.33 Hz, 1H), 7.20 (dt, J =
5.85, 7.86 Hz, 1H), 7.09 (d, J = 7.68 Hz, 1H), 7.03 (d, J = 9.54 Hz, 1H), 6.86 (td, J = 8.25, 2.19 Hz, 1H),
6.51-6.47 (m, 2H), 4.30 (s, 2H), 4.14 (br, 1H), 4.00 (s, 3H). 3C NMR (125 MHz, CDCls, ppm): & 164.1-
162.1 (d, YJcr=245.0 Hz), 150.6, 146.2, 142.0-142.0 (d, 3Jc.r= 6.8 Hz), 130.1-130.1 (d, 3Jcr= 8.1 Hz),
123.7,122.9-122.7 (d, 4Jcr= 2.9 Hz), 120.6, 116.5, 116.1, 114.3-14.2 (d, %Jcr= 21.6 Hz), 114.1-114.0
(d, Zep=21.1Hz),93.1,47.9 (d, Ycr= 1.6 Hz), 39.8.. ESI-MS m/z 256.19 [M+H]*.

N-Isopropyl-2,3-dimethyl-2H-indazol-6-amine (45). Prepared from compound 19 and acetone
following the general procedure 3 to afford a pink solid, yield 95.6%. mp 116-118°C. H NMR (300
MHz, CDCl;, ppm): 6 7.27 (d, J = 8.79 Hz, 1H), 6.51 (d, J = 1.47 Hz, 1H), 6.39 (dd, J = 8.79, 1.83 Hz,
1H), 3.95 (s, 3H), 3.65 (hep, J = 6.24 Hz, 1H), 3.49 (br, 1H), 2.50 (s, 3H), 1.22 (d, J = 6.24 Hz, 6H). 13C
NMR (125 MHz, CDCls;, ppm): 6 149.4, 145.8, 131.4, 120.1, 115.4, 115.3, 92.7, 44.3, 36.6, 22.7, 9.8.
ESI-MS m/z 204.10 [M+H]*.

N-Cyclopentyl-2,3-dimethyl-2H-indazol-6-amine (46). Prepared from compound 19 and
cyclopentanone following the general procedure 3 to afford a reddish solid, yield 83.8%. mp 117-
119°C. IR (KBr, cm™): 3263 (NH amin); 3084 (CH aromatic); 1631 (C=N); 1562, 1450 (C=C aromatic).
IH NMR (500 MHz, CDCls, ppm): & 7.25 (d, J = 8.95 Hz, 1H), 6.52 (d, J = 1.40 Hz, 1H), 6.40 (dd, J =
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8.85, 1.80 Hz, 1H), 3.96 (s, 3H), 3.81 (quintet, J = 5.45 Hz, 1H), 3.68 (br, 1H), 2.5 (s, 3H), 2.04 (hex, J
= 6.45 Hz, 2H), 1.73-1.67 (m, 2H), 1.64-1.60 (m, 2H), 1.53-1.49 (m, 2H). 13C NMR (125 MHz, CDCls,
ppm): 6 149.3, 146.5, 131.4, 119.9, 115.4, 115.3, 92.7, 54.7, 36.6, 33.4, 24.2, 9.8. ESI-MS m/z
230.19 [M+H]*.

N-Cyclohexyl-2,3-dimethyl-2H-indazol-6-amine (47). Prepared from compound 19 and
cyclohexanone following the general procedure 3 to afford a reddish solid, yield 91.2%. mp 116-
118°C. IR (KBr, cm™): 3290 (NH amin); 3018 (CH aromatic); 1633 (C=N); 1560, 1448 (C=C aromatic).
IH NMR (300 MHz, CDCl;, ppm): & 7.21 (d, J = 8.97 Hz, 1H), 6.47 (d, J = 1.65 Hz, 1H), 6.35 (dd, J =
8.97, 2.01 Hz, 1H), 3.90 (s, 3H), 3.27-3.20 (m, 1H), 2.43 (s, 3H), 2.09-2.05 (m, 2H), 1.71-1.59 (m, 3H),
1.38-1.26 (m, 2H), 1.21-1.13 (m, 3H). 3C NMR (125 MHz, CDCls;, ppm): 6 149.4, 145.7,131.4, 120.1,
115.4,115.3,92.6, 51.9, 36.6, 33.1, 26.0, 25.0, 9.8. ESI-MS m/z 244.1 [M+H]*.

N-Benzyl-2,3-dimethyl-2H-indazol-6-amine (48). Prepared from compound 19 and
benzaldehyde following the general procedure 3 to afford a red solid, yield 87.5%. mp 123-125°C.
IR (KBr, cm™): 3246 (NH amin); 3022 (CH aromatic); 1635 (C=N); 1562, 1448 (C=C aromatic). 1H
NMR (300 MHz, CDCls, ppm): & 7.35-7.19 (m, 6H), 6.49 (d, J = 1.83 Hz, 1H), 6.42 (dd, J = 8.97, 2.01
Hz, 1H), 4.29 (s, 2H), 4.00 (br, 1H), 3.90 (s, 3H), 2.43 (s, 3H). 13C NMR (125 MHz, CDCls, ppm): &
149.2, 146.6, 139.2, 131.5, 128.6, 127.7, 127.2, 120.1, 115.6, 114.8, 92.6, 48.5, 36.7, 9.8. ESI-MS
m/z 252.09 [M+H]*.

2,3-Dimethyl-N-(pyridin-3-ylmethyl)-2H-indazol-6-amine (49). Prepared from compound 19
and 3-pyridinecarboxaldehyde following the general procedure 3 to afford a red solid, yield 73.6%.
mp 112-114°C. H NMR (300MHz, CDCl;, ppm): & 8.66 (s, 1H), 8.51 (d, J = 4.77 Hz, 1H), 7.73 (d, J =
7.68 Hz, 1H), 7.33 (d, J = 8.61 Hz, 1H), 7.26-7.23 (m, 1H), 6.53-6.50 (m, 2H), 4.40 (s, 2H), 4.12 (br,
1H), 3.97 (s, 3H), 2.51 (s, 3H). 1*C NMR (125 MHz, DMSO, ppm): 6 149.4, 148.9, 148.3, 146.6, 135.9,
135.5,131.3,123.8, 120.5, 115.3, 114.9, 91.5, 44.8, 36.9, 9.7. ESI-MS m/z 253.19 [M+H]*.

N-(4-Fluorobenzyl)-2,3-dimethyl-2H-indazol-6-amine (50). Prepared from compound 19 and
4-fluorobenzaldehyde following the general procedure 3 to afford a reddish solid, yield 88.9%. mp
116-118°C. IR (KBr, cm™): 3257 (NH amin); 3070 (CH aromatic); 1637 (C=N); 1562, 1450 (C=C
aromatic); 1224 (C-F aromatic). H NMR (500MHz, DMSO, ppm): 6 7.42 (m, 2H), 7.31 (d, J = 9.00 Hz,
1H), 7.14 (t, J = 9.00 Hz, 2H), 6.55 (dd, J = 9.00, 2.00 Hz, 1H), 6.13 (s, 1H), 4.26 (d, J = 6.00 Hz, 2H),
3.85 (s, 3H), 2.51 (s, 3H). 3C NMR (125 MHz, DMSO, ppm): & 162.5-160.5 (d, L= 253.8 Hz), 149.0,
146.8, 136.7-136.7 (d, Yer = 2.5 Hz), 129.5-129.5 (d, 3Jcfr = 7.5 Hz), 120.4, 115.5-115.3 (d, Yer =
21.5 Hz), 115.3, 115.0,91.4, 46.5, 36.9, 9,7. ESI-MS m/z 270.18 [M+H]*.

N-(3-Fluorobenzyl)-2,3-dimethyl-2H-indazol-6-amine (51). Prepared from compound 19 and
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3-fluorobenzaldehyde following the general procedure 3 to afford a pink solid, yield 79.7%. mp
127-129°C. 1H NMR (500 MHz, CDCls, ppm): & 7.30 (d, J = 8.75 Hz, 1H), 7.26 (dt, J = 6.15, 7.85 Hz,
1H), 7.15 (d, J = 7.60 Hz, 1H), 7.08 (d, J = 9.75 Hz, 1H), 6.91 (td, J = 8.55, 2.25 Hz, 1H), 6.50-6.48 (m,
2H), 4.35 (s, 2H), 4.13 (br, 1H), 3.94 (s, 3H), 2.48 (s, 3H). 3C NMR (125 MH?z, CDCls, ppm): 6 164.1-
162.2 (d, Uer= 245.0 Hz), 149.0, 146.3, 142.1-142.0 (d, 3Jcr= 6.9 Hz), 131.7, 130.1-130.0 (d, ¥Jcr=
8.1 Hz), 123.0-122.9 (d, /e = 2.8 Hz), 120.3, 115.7, 114.8, 114.3-114.2 (d, 2cr = 21.1 Hz), 141.0-
113.9 (d, 2Jer=21.0 Hz), 92.7, 47.9-47.9 (d, “Jcr= 1.6 Hz), 36.7, 9.8. ESI-MS m/z 270.20 [M+H]*.

Docking simulation analysis of IDO1 and its inhibitors

O Docking Model
© Complex Structure

Fig S1. The crystal structure and a docking model of IDO1-5PK. 5PK in the complex structure and the docking model are shown with yellow
green and cyan stick models, respectively. Hem ion is shown in grey stick. Oxygen atoms are colored in red.

100 4

[0
o
1

IDO-1 expression
(% of control)

0
Cpd-36 (uM) 0 01 1 10

Fig S2. Effect of compound 36 on IDO1 expression in HCT116 cells: HCT116 cells were treated with indicated concentration of compound
36. IDO1 expression was determined using Western blotting.



Table S1. ICso of compounds 22, 35-37 on MRC5 cells

Compounds Structure 1C5¢ (LM)

(0]
22 )LN/©:N'N* 3.7£1.0
H

\

35 )i:ﬁ 9.4+4.1
‘ X

36 /@/\ J/\:ﬁ 11.81%2.9

37 @ /©E< 2.6+0.3

[a] ICsp: The concentration (UM) of compounds that produces a 50% reduction cell growth. All the data were calculated from the
experiments conducted in triplicate and repeated for at least three times. Data represents mean + SD.
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2D Spectra of compounds 12 -15
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Fig S3. NOESY spectra of 12-15. (A) NOESY correlation between proton signal from N-CH; (4.12 ppm) and H-7 (8.31 ppm) of compound 12; (B) NOESY correlation between proton signal from N-CH; (4.23 ppm)
and H-3 (7.95 ppm) of compound 14. (C) NOESY correlation between proton signal from N-CH; (4.16 ppm) and H-7 (8.58 ppm) of compound 13; NOESY correlation between proton signal from N-CH; (4.18 ppm)
and 3-CHs (2.64 ppm) of compound 15.
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ALL 'H NMR, 13C NMR & MS SPECTRA OF THE FINAL COMPOUNDS
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13C NMR of compound 21
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1H NMR of compound 22
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MS of compound 22
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13C NMR of compound 23
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1H NMR of compound 24
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MS of compound 24

Sample Name m33 Position

Inj Vol

0.01 InjPosition

Data Filename m33d ACQ Method

P1-F&

Instrument Name

SampleType

DIP-pos(30ws70_0.01u Comment

Sample

Instrument 1 User Name

IRM Calibration Status
Acquired Time

Not Applicable

11/15/2017 12:56:43 PM

=10 7
1.0254

1 93.?300

121.0000 ]

148.0700

e

160.0200

+ES| Scan (rt: 0.081-0.133 min. 8 scans) Frag=135.0v CF=0.000 DF=0.000 N33 .d

74.9700

18901000

204 1100

2231000

110 115 120 ¥25 130 135

1H NMR of compound 25

1135-COC13-300MHz

140

145 150

155 1680 165

Counts vs, Mass-to-Charge (miz}
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13C NMR of compound 25

Hoang-I135 na & e B 21
Hoang-I135 e i T e £ BgR A ARA o e
% 0 HZDn B REE # 888 I [
Il | SN [~ | A
-1&00
1700
1600
1500
1400
-1300
1200
1100
1000
| 00
| 00
ro0
00
500
400
300
200
|
100
_D
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 ] 70 60 50 40 30 20 10 a 0 -2
f1 {ppm)
MS of compound 25
Sample Name T35 Position P1-A% Instrument Name Instrument 1 User Name
Inj Vol 0.0 InjPosition SampleType Sample IRM Calibration Status Mot Applicable
Data Filename 1135 2.4 ACQ Method DIP-pos{30vs70_0.01u Comment Acquired Time 11/14/2017 5:33:39 PM
x10 7 | +ESI Scan (ri: 0.074-0.133 min, 9 scans) Fral;|=l:.;s!5 OV CF=0.000 DF=0 .(](}U l-I:-J!ﬁ f = C‘ :
1.18
1.1
1.05
216.1500
1
0.954
0.9
0.85
0.8-
0.75-
0.7
0.65|
0.6
0.55- 148.1000
0.5
0.45
0.4
0.35
0.3
0.25
0.24
0.15-
0.14
0.05 132.0200
3] Mt iz eaao: 152.0300 176.1100 201.0200 | 230.1300 2561000 272.0300
100 110 120 130 140 150 160 170 180 190 200 210 zz0 230 240 250 2EO 270 z80

Counts vs, Mass-to-Charge (mée)
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1H NMR of compound 26

1136-COC13-300MHz
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MS of compound 26

1136
o1

Sample Name
Inj Vol

Position
InjPosition

P1

-AB

Instrument Name

SampleType

Instrument 1
Sample

User Name

IRM Calibration Status

Not Applicable

Data Filename I36.d ACQ Method DIP-pos(30ws70_0.01u Comment

+ESL Scan {rt. 0.081:0.126 min, 7 scans) Frag=135.0 CF=0.000 DF=0.000 U36.d

Acquired Time 11/14/2017 3:37:45 PM
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7
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5.6
6.4
6.2

&
5.8
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13C NMR of compound 27
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MS of compound 27
Sample Name mz Position P1-A3 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Not Applicable
Data Filename 137.d ACQ Method DIP-pos{ 30ws70_0.01u Comment Acquired Time 11/14/2017 2:34:27 PM
%10 7 [ +ESI Scan (i 0.074-0.133 min, 9 scans) Frag=135.0v CF=0.000 DF=0.000 137 .d -
1.2
1.154
A=A 238.1700
1.05 |
1
0. 95
0.9
0.85-
o.8
0.75
0.7
0.65-
0.6
0.55
0.5-
0.45
0.4
0.35
0.3
0.25
0.2
0,15
0.1
0.05 147.0800 3431800
o kg 452.0500 565.2100
100 150 200 250 300 350 400 450 S00 550 G600 650 700 750 800 as50 200 950 1000

Counts vs, Mass-to-Charge (m/z)
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H NMR of compound 28
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Currant Data Paranabers
HAME Boang-II-38-C13
EXPHND 122
PROCHT 1
F1 - Rcguisition Fa wkars
Datsa 20131005
Tims E.55
INETRUM apack
PROEHD S mm PA3ED BES
PULPROC =qpg3l
D BEE3E
EQLVENT COC13
HE 4026
DE 4
EWH 31250.000 Hz
FIDRES 0.47€83T H
R 1.0485TE0 o
1o 191.3E
oW 16. 000 woec
DE E.50 umac
TE 255.6 K
o1 2.00000000
o1l 0.0Z3000000 o
TDD 1
mamsmmms CHANNEL []1 ss=s==s=
EFROL 125.7703637 MHz
NDCL 13C
Fl 950 usac
| FLW1 30 .00000000 W
1
! 1 = CHANNEL 2 mmm -
| 500.1320005 MHz
CPDPRG [2 walkbzle
| PCPD2 B0.00 woec
| PLW2 24 . 00000000 W
FLW12 0.380150 w
I PLW1= 0.2z050000 W
Fl - PTOCESSINg parsmetars
EI E553E
5 5. 7577 z
T T T T T T T T T SF 125 757TTEES MHz
WowW EM
180 160 140 120 100 80 &0 40 20 ppm  55E 0
LE 1.00 Hx
CE o
PC 1.40
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MS of compound 28

Sample Name 138 Position P1-F% Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Mot Applicable
Data Filename  I138.d ACQ Method DIP-pos{30vs70_0.01u Comment Acquired Time 11/15/2017 1:17:50 PM

10 & [+ES| Scan (r: 0.081-0.133 min, 8 scans) Frag=135.0W CF=0.000 DF=0.000 L3&.d
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1H NMR of compound 29
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13C NMR of compound 29

Hoang-I139
Hoang-TI39
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MS of compound 29

Sample Name 139 Position P1-A1 Instrument Name Instrument 1 User Name
Inj Vol 001 InjPosition SampleType Sample IRM Calibration Status Mot Applicable
Data Filename 1139.d ACQ Method DIP-pos(30vs70_0.01u Comment Acquired Time 11/14/2017 2:13:23 PM

x10 & | +ESI Scan (rt: 0.081-0.126 min, 7 scans) Frag=135.0% CF=0.000 DF=0.000 1139 .d
9.25
o
B.75-
B.5-
B.26 256.2000
a-
7.75
7.5
7.25-
7
6.76 |
6.5
6.25 |
o |
575
5.5 |
5.25
5
4.75 |
4.5- |

21 qos.co000 |

o
N
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0.254 1 -
| 122.9700 1470700 190.06800 2230400 241.0400 270.2000 2963.0500 318.1100

110 120 130 140 150 160 170 180 190 200 210 220 230 240 260 260 2"!0 280 290 300 310 320
Counts ve. Mass-to-Charge (rmiz)
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1H NMR of compound 30

[140-COC13-300MHz
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MS of compound 30

Instrument 1
Sample

Position P1-BS Instrument Name
SampleType

Comment

Sample Name 1140
Inj Vol 001 InjPosition

Data Filename  1140.d ACQ Methad DIP-pos(30ve70_0.01u

User Name
IRM Calibration Status
Acquired Time

Mot Applicable
11/14/2017 5:12:31 FM

16 7 | +ES| Scan (it 0.081-0.126 min, 7 acans) Frag=135.0v CF-0.000 GF-0.000 1140
1.15]
1.1

1.05-
Bl 256.2000
0.95
0.9
0.85
0.8
0.76
0.7
0.65-
0.6
0.554
0.5
0,45
0.4
0,35
0.3
0.26
0.2
0.16

0.7 147.0700

1090000

0.05 |
122.9200 |

241.1600

|, 270.1400

160, 1000 206.9100

297.1100

359.1300

Counts ve. Mass-to-Charge (miz)

1H NMR of compound 31
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13C NMR of compound 31

HOANg=-1l-30-wl3
el T 1
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- o s T o L o ™ u
= o ™ = 1] ™ L = iy i
S i S, i ut =~ o - -
T m : 8 8 B BRUKER
o ™A A @ o =+ 2l ~
o Ll o0 o« ) ] ~
|
V17 |1 I
]
Paramabars
F2 Acquisition Parametars
; 20131005
0,20
£ mm DR3BS EE,
2
003000000
MNEL £1 =
135.77036
| w
50.00000000 W
CHAMNEL £2 ===-
80.00 uwsec
24 .00000000 W
0.35015001 W
0.23050000 W
F2 parsmatars
T T T T T T T T T T T T T T T T T T T £x
180 160 140 120 100 B0 60 40 20 ppm o
1.00 He
[«
1.40
MS of compound 31
Sample Name mi3 Position P1-A6 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Not Applicable
Data Filename 11134 ACQ Method DIP-pos(30vs70_0.01u Comment Acquired Time 11/14/2017 3:16:40 PM
x10 7 | *ESI Scan (. 0.081-0.118 min, 6 scans) Frag=135.07 CF-0.000 OF=0.000 113.9 -
1.2
1.15
1.1
1.05 204.1000
1-
0.95
0.9
0.85+
o.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35 162.1000
0.3
0.25-
0.2
0.15
0.1
0.05
o 155.0800 1| 1740900 189.1200 : 218.1200
155 160 166 170 175 180 19 200 205 210 215 220

o 195
Counts vs. Mass-to-Charge (m/z)
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1H NMR of compound 32

115 {CDCI3,500MHz)
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(Y |
Currant Data Paramabers
MAME g-II-15-C13
PN a4z
PROCNC 1
F2 - Acquisition Faramatars
Data_ 20131004
Timsa 1626
INETRIM apack
PROEHD S mm PR3IAC ERS
PULPROG Zgpg3l
TD EE53E
EOLVENT nCl13
| HE 1058
! DE 1
EWH 31250.000 HE
FIDRES 0.47EE3T K
Ag 1.0485TED
RC 151.3E
oW 16. 000 wagc
DE E.E0 unac
TE 25E.T K
Dl 2.00000000 oaC
D1l 0.03000000 o
TDO 1
smsmmmms CHANNEL []1 ss=sss=s
EFOL 135. 7703637 MHz
HUCT1 13C
P 9_50 usac
FLWL S0. 00000000 W
CHANNEL £2 ========
| E00.1320005 MHxz
waltzle
B0. 00 usgs
24.00000000 W
0.35015001 W
0.33050000 W
F1 - Procassing parzsmotars
EI EEE3E
£ 25757 -
T T T T T T T T T EF 125.757TEES MHz
WOW EM
180 160 140 120 100 80 60 40 20 ppm  ssE o
LE 1.00 Hz
CE o
BC 1.4
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MS of compound 32

Instrument Name
SampleType
Comment

Sample Name s Position P1-A7

Inj Vol 0.01 InjPosition
Data Filename  II15.d ACQ Method DIP-pos(30vs70_0.01u

Instrument 1
Sample

User Name

IRM Calibration Status
Acquired Time

Mot Applicable
11/14/2017 3:27:13 PM

=10 7 | +ESI Scan (r: 0.081-0.133 min, 8 scans) Frag=135.0% CF=0.000 DF=0.000 115.d

1.4
1.35
1.3
1.25
1.2
1.154
1.1
1.054
14
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6+
0.56
0.5
0.45
0,4
0.35
0.3+
0.25
0.2+
015
0.1
0.05

162.1000

185. 9600 204.1000

173.1000

218.1700

230.2000

244.1800
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220

Counts vs, Mass-to-Charge (md=)

1H NMR of compound 33
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13C NMR of compound 33
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Currant Data Paramators
NAME Thao-IL-1E
EXPNO a5
PROCHC 1
F2 - Rocgquisitiomn Faramaoters
Data_ 20200311
Tima 1z. 4B
INETRIN apack
FROEHD S mm PRIBC BES
PULFROGC
™
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2
Rz
W
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ol 2. =
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TDD 1
|
........ CHAMNEL [1 == am
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NUC1 c
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| | 34. 00000000 W
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| 1 ] I
= F2 - Frocessing paramelars
EI 6553
. EF
T T T T T T T T T T 1 WO
180 160 140 120 100 80 60 40 20 ppm =2 o
LE o0 Hz
=B o
PC -40
MS of compound 33
User Spectra

Spectrum Source
Peak (1) in "+ TIC Scan - I116.d"

Fragmentor Voltage
135

Collision Enerqgy
0

Ionization Mode
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x10 6|
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1H NMR of compound 34
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Currant Daktz Paramators
NAME Thao-II-1T
EXPNO 22
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F2 - ARcquisition Faramet
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MS of compound 34

User Spectra
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Spectrum Source
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Peak (1) in "+ TIC Scan - I117.d"

+ Scan (0.082-0.238 min, 22 Scans) [117.d Subtract
252.10
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1H NMR of compound 35
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13C NMR of compound 35

Hoang-II-18-C13
W o W I &h
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o
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MS of compound 35
Sample Name ms Position P1-B1 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Nat Applicable
Data Filename 1118 2.d ACQ Method DIP-pos(30vs70_0.01u Comment Acquired Time 11/14/2017 5:44:11 PM
%10 6 | +ES| Scan (rt: 0.081-0.126 min, 7 scans) Frag=135 0V CF=0.000 DF=0.000 118_2.d ) ]
4.1
4
3.9-
3.8
3.7
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3.4
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2
1.9
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1.3 |
1.2 |
1.1 |
1
0.9 161.0800
0.8
0.7-
0.6
0.5 |
0.4
0.3 146.0600
g-f: 22,9200 234.1300
o | | | il ||| 174.0500 | | | 267.1500 310.2000 355.9900

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 250 300 310 320 330 340 350 360 370

Counts vs. Mass-ta-Charge (miéz)
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H NMR of compound 36

118 (E0C1E, 500MHz)
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MS of compound 36

Sample Name 119 Position P1-B3

Inj Vol

001 InjPosition

Instrument Name Instrument 1
SampleType Sample

Data Filaname mea 2d ACQ Method DIP-pos{30vs70_0.01u Comment

User Name
IRM Calibration Status
Acquired Time

Mot Applicable
11/14/2017 6:15:53 PM

=10 7
1.25
1.2

1.15

0.85
0.8
0.75
0.7 -
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2+
0.15
0.1
0.05

+ESI Scan (i 0.074-0.133 min, 9 scans) Frag=135.0v CF=0.000 DF=0.000 119_2 d

270.2000

269.0700

271.2000

272.1700
|

282 0300 284.1600

263 264 265 266 267 268 269 270 271

1H NMR of compound 37

1120 (CDCI3.500MHz)

Counts vs. Mass-to-Charge: (mez)

— 43472
— 3.8183

272 273 274 275 276 277 278 279 280 281

— 246056
1.2347

282 283 284 285 286 287

9.5

] e [z
8 S
- o i
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13C NMR of compound 37
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MS of compound 37
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an
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Currant Datz Paramabars

NMAME Hoam

EX PN
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F2 - Acquisition F

Data_ 20131005

Tima 2 Ll

INSTRUM gpact

PROEED S mm PRBAC BB/

PULPROC zgpgan

D =1
DHMED
4036

4
31350, 000
0.47€B37
1.0485TE0 &
191.3E
16.000 uwsac
E_50 uwaac
293.E K
- 00000000 BaC

i
=1
o
@k

03000000 8GC
TDD 1
smmmmm=s CHANMEL [l ss=sss=s=
EFO1 125.7703637 MHz
NRC. 13C
rl 9.50 uwsac
FLW1 50.00000000 W

memmmmm= CHANNEL f2 ===
EFO2 E00.1320005 MEH
1H
z1E
BO.00 uwsac
4.00000000 W
0.35015001 W
0.33050000 W

wWa

F21 - Frocassing parsmatars
EI S5536

EF 125 757TEES MHxX
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Sample Name 120 Position
Inj Vol 0.01 InjPosition
Data Filename  II120.d ACQ Method

P1-F5

DIP-pos(30vs70_0.01u

Instrument 1
Sample

Instrument Name
SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

Not Applicable
11/15/2017 12:14:33 PM

=10 7
1.5
1.45
1.4
1.354
1.3
1.25
1.2
1.154
1.1
1.05
14
0.95 -
0.9-
0.85-
0.8

161.0600

i 146.0200 |

190.0800

219.0700

+ESI| Scan (r: 0.074-0.148 m{r\.. 11 scans) Frag=135.0v CF=0.000 DF=0.000 120.d

270.2000

255.1000

| 234.|ZDDCI

3122000 335.1700
S

364.1700

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380

1H NMR of compound 38

1123 (CDCI3,500MHz)

Counts ve. Mass-to-Charge (m/z)
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13C NMR of compound 38
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mmmmmmme CHAKNEL 1 =mmeee——
EFO1 135.7703&3
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Fl 3.50 usec
FLW1 50. 00000000 W
mmmmmmmn CHANMEL 2 =mme=———
1 E00.1320005 MHz
1H
wWaltzle
8000 uwoec
| 24. 00000000 W
5015001 W
23050000 W
F2 - Frocessing parsmatars
=1 §553E
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T T T T T T T T T el o
180 160 140 120 100 80 &l 40 20 pRm E;;s o T
B o ik o
PC L.40
MS of compound 38
User Spectra
Spectrum Source Fragmentor Voltage Collision Energy Ionization Mode
Peak (1) in "+ TIC Scan - 1123.d" 135 0 ESI

x10 6 + Scan (0.074-0.231 min, 22 Scans) 1123.d Subtract
64 190.10

390.10
0 ] Il i

200 300 400 500 600 700 800
Counts vs. Mass-to-Charge (m/z)

1H NMR of compound 39
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1125-C0C13-300MHz

13C NMR of compound 39
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Currant Datz Paramators

NAME Hoang-II-25
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FROCHD 1

F2 - Acquisition Fa
Data

Tima

INETRIN sSpect
PROEHD S mm PASEO ER/
PULPROGC =qpg30

D BEE3E
EQLVERT OHED

NE 4098

s 4

EWH 31250000
FIDRES 0.47EE3T

f:te] 1.0485TeD

i 191.3B

W 15000

DE E.50

TE 295._B

ol 2. 00000000

D1l 0.0Z000000

TDD 1
EFOL 125.7TO363T MHz
N1 13C

Pl 9.50 usac
FLW1 50. 00000000 W
mmmmmmm= CHANNEL £2 ===e——-
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NUC2 1H
CPDERG [2 walkzle
PCPD2 BO.00 usgc
FLWZ 24 . 00000000 W
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MS of compound 39

Sample Name 1125 Position P1-B2 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Mot Applicable
Data Filename 1125 2.d ACQ Method DIP-pos(30vs70_0.01u Comment Acquired Time 11/14/2017 5:54:43 FM

=10 7 |+ESI Scan (i 0.081-0.126 min, 7 scans) Frag=135 .0V CF=0.000 DF=0.000 I25_2.d

1.2+
115

Z16.1000

0.75
0.7
0.65
0.6
0.55+
0.5
0.45
0.4 148.1000
0.35
0.3
0.25-
o2
0.15
0.1

0.05 |
o | 1 493.2000 736.4000

100 150 200 250 300 a0 400 450 500 550 600 650 70O 750 800 850 900 950 1000
Counts vae. Mass-to-Charge {m/z)

1H NMR of compound 40
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MS of compound 40

44

1 1814

pim
Currant Data Parameters
NAME Hoang-II-ZE
EXPNO 3z
PROCHD 1
F2 - RAcquisition B
Data_ 20131
Time .
IKETRON oSpaot
PROEHD S mm PREEO BB/
PULPROG z=gpg3 0
T BEE3E
EQLVENT DMED
KE AD32E
DE 4
EWEH 31250.000 Hz
FIDRES D.476E3T Hx
hQ 1.0485TE0 gacC
RC 151.3E8
per 16. 000 usac
DE E.50 usac
TE 253.T K
ol 2.00000000 Sec
oll 0.03000000 Sac
TDO 1

ceemmmme CHAMMEL £] ==sseeee

EFOL 125.77T03637 MHz
NUC1 13C

L 2._50 usac
PLW1 50.00000000 W

smssmmm= CHANNEL [2 s==ss=a=

EFO2 500.1320005 MHx
NIC2 1H
CPDPRC [2 walbzle
PCPD2 80.00 uwsac
FLW2 24 .00000000 W
PLW1Z2 0.35015001 W
PLW1= 0.2Z050000 W
F2 - Trocessing parsmobars
E1 EEE3E

EF 125.757TEES MHz
wWowW EM

EEE o

LE 1.00 Hx
f1:] [

PC 1.40



User Spectra

Fragmentor Voltage Collision Energy Ionization Mode

Spectrum Source
135 0 ESI

Peak (1) in "+ TIC Scan - 1126.d"

x106|* Scan (0.082-0.223 min, 20 Scans) 1126.d Subtract
6 230.10
4
21 148.00
0 1 1 1

200 300 400 500 sgo 700 800 900
Counts vs. Mass-to-Charge (m/z)

1H NMR of compound 41
1127-CDC13-300MHz
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13C NMR of compound 41
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Hoang-II-27-Cl3
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sl o i = ER
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R e I i B I R | L) Lot (2
A A A A A A A A A Ll - i
L 2 |
i o
1 r
Currant
NAME
EXPND
PROCHC 1
- Acguisition Parametars
2019L00E
4
31250.000 Hz
FIDRES 0.47EE3T Hz
A2 1L.0485TED sac
RC
| oW
DE
TE
ol
D11 0.03000000 o
1 DO b
mmmmmeme CHANNEL £1 =
EROL 125.770363
1 KDCL 13C
Pl 9.50 uwsac
FLWL 50.00000000 W
CHAMNEL 2 mmmew
E00.1320005 MH
| 1H
Waltzle
| 80 .00 w
24 .00000000 W
0.35015001 W
I l 0.33050000 W
F2 - Frocessing parsnatars
- EE53E
5 25 7577 i
I 3 T T T I T T T J T J T y T T T T T T s ek E;a 25
180 160 140 120 100 a0 G0 40 20 ppm 558 o
LE 1.00 Hz
CE o
BC 1.40
MS of compound 41
Sample Name 27 Position P1-F& Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Hot Applicable
Data Filename 127.d ACQ Method DIP-pos(30vs70_0.01u Comment Acquired Time 11/15/2017 12:25:03 PM
%10 7 [+ESI Scan («: 0.081-0.126 min, 7 scans) Frag=135.0V CF=0.000 OF=0.000 U27.d
1.25-
1.2-
1.15
494 238.1700
105 |
14
0.95
o9
0.85
0.8
0.75 ]
0.7
0.65
0.6
0.56
0.5
0.45
0.4 |
0.35- |
0.3
0.25
0.2
0.15
0.1 147 0300 |
0.06 |
o R X l 3A28.1600 501.3000 592.2500 802.3000
100 150 200 250 300 350 400 450 500 550 &00 650 700 750 200 850 200 950 1000

1H NMR of compound 42

Counts vs. Mass-to-Charge (miJz)
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F2 - Acquisition Parameters
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oo
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A
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W E0.000 usec
DE E£.50 usec
TE 299 5 K
01 1.00000000 sec
TCD 1
=emmsmes CHAKHEL f]l =sssss==
| EFOL S00.13308B85 MHz
1H
| 9.80 usec
24.00000000 W
F2 - Processing parameters
| £1 65536
EF CO0.1300109 MH=
WOW EM
EEE a
LE 0.30 Hz
QB a
‘ BC 1.00
'l 1 1 1 | (et
=8 El=e B 51 5]
-lo | |l o ol e
B e I B B B B B B B
9 g 7 G 5 4 3 2 1 ppm
13C NMR of compound 42
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NV N
[
Current Data Parameters
HAME ham-1I-28
EXFHO B3
PROCHO 1
F2 - Acquisition Parameters
Date_ 20200512
i 8.48
spect
5 =m PREBO BR/
0.476837 Hz
1.0485760 sec
191.38
16.000 uaec
.50 umec
300.2 K
200000000 sec
0.03000000 sec
CHANMEL fl =m======
125 77036317 MHz
1ic
9.50 usec
S0.00000000 W
CHARMEL £2 =
CO0.1320005 M
2 1
I [ | CROPRG[2 waltzlé
| BCED2 80.00 umec
| I PLWZ 2400000000 W
! PLW12 0.3£015001 W
_J_ PL¥13 0.23050000 W
T T T T T T T T T
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MS of compound 42
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User Spectra

Spectrum Source Fragmentor Voltage Collision Energy TIonization Mode
Peak (1) in "+ TIC Scan - 1128.d" 135 0 ESI
x10 6" Scan (0.082-0.216 min, 19 Scans) 1128.d Subtract
1.5 239.10
‘| i
051 147.00
338.30 501.10
ol 1. . — . .l . . = . :
200 300 400 500 600 700 800 900
Counts vs. Mass-to-Charge (m/z)
1H NMR of compound 43
1128 (?) (CDCI3,500MHz)
i |
) | i _| _lx_ S| SO | S
o5 80 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
) I_\ )IH ] | /l K n
] e b R alles
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13C NMR of compound 43
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Wi II| i h o
Currant Data Paramatars
HAME Hoang-IL-Z2
EXPND a4z
FROCHC 1
F2 - Rocgquisition Farametars
Data_ 2019L00E
Tima 2
INETRUM spact
PREOEHD 5 mm PREBEO0 BB/
PULFROG zgpg3o
pel GE53E
EOLVERT DMED
HE 403E
D& 4
EWH 31250.000 Hx
FIDREZS 0.478E83 z
nQ 1.0435TED BaC
Rz 191 .38
oW 16000 wsac
DE E.50 usac
TE 2 B K
ol 2.00000000
oll 0.0Z000000
TDO 1
-= CHANKEL f1
125 7703637 MH:
13C
1 3.50 usac
| | 50.00000000 W
mmmmme CHANNEL £2 ====e=
1 EFO2 E00.1320005 MHz
HUC2 1H
CPOPRG [2 walbzle
| PCRDZ 3000 usGc
| FLWZ 24 . 00000000 W
PLN1Z2 0.35015001 W
” FLW13 0.33050000 W
F2 - Frocessing parsnatbars
E1 &EE3E
EF 125.757TEEE MH@
T T T T T ; T ; T T T T T T T " T T T T I e i T
180 160 120 100 B0 1] 40 20 ppm  5sB o
LE 1.00 He
(=3 o
B 1.4
MS of compound 43
Sample Name 1129 Position P1-F7 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Not Applicable
Data Filename 2e.d ACQ Method DIP-pos(30vs70_0.01u Comment Acquired Time 11/15/2017 12:46:13 PM
%10 7 [+ES| Scan (rt: 0.081-0.141 min, 9 scans) Frag=135 0V GF=0.000 DF=0.000 129.d
1.5
1.465 -
1.4
1.35
256.1900
1.3-
1.25
1.2
1.18
1.1
1.05
1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25 -
0.2
0.15-
0.1 147.0300
0.05 190.0900
o 132.0300 | 161.0600 ] 216.0900 241.0300 | 279 |13°D 296.2000
110 120 130 140 150 180 170 180 1950 200 =210 220 230 240 250 260 270 280 280 300 310

Counts us. Mass-to-Charge (méz)

1H NMR of compound 44
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[130-COC13-300MHz
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MS of compound 44
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Sample Name 1130 Position P1-B4 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Not Applicable
Data Filename  II30.d ACQ Method DIF-pos{30vs70_0.01u Comment Acquired Time 11/14/2017 5:01:58 PM

x10 7 |+ESl Scan (rt: 0.021-0.133 min, 8 scans) Frag=135.0v CF=0.000 DF=0.000 130.d
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1.154
1.1
1.064 2561900
14
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0.45
0.4
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| 131.9600 | 160.9400 177.0400 203 9400 2410600 | 298 2400

110 120 130 140 150 160 170 180 190 =2oO =210 220 230 240 250 260 270 280 290 300 310
Counts vi. Mass-to-Charge: (mis)

1H NMR of compound 45
113-CDC13-300MHz
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13C NMR of compound 45
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Hoang-II-3-C13
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MS of compound 45
Sample Name 3 Position P1-A4 Instrument Name Instrument 1 User Name
Inj Vol 0.01 InjPosition SampleType Sample IRM Calibration Status Mot Applicable
Data Filename  II3.d ACQ Method DIPF-pos(30vs70_0.01u Comment Acquired Time 11/14/2017 2:44:59 PM
x10 7 [+ESI Scan (rt: 0.074-0.133 min, 9 scans) Frag=135 0V CF=0.000 DF=0.000 13 d o
1.254
1.2
1.15
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i~ 04,1000
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o L L 1 2093.2300 365.0200 469.2200 700.3400
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Counts vs, Mass-to-Charae (m/z)

1H NMR of compound 46
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Il 5 (CDCI3,500MHz)
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MS of compound 48
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13C NMR of compound 49
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1H NMR of compound 50
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MS of compound 50
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13C NMR of compound 51
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