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1-amino-2-naphthonitril (7)

1H NMR (400 MHz, DMSO-d6) δ 8.33 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 7.6 Hz, 1H), 7.59 (t, J = 7.3 Hz, 1H), 7.51 (t, J = 7.1 
Hz, 1H), 7.31 (d, J = 8.1 Hz, 1H), 7.10 (d, J = 8.3 Hz, 1H), 6.86 (s, 2H).



1-amino-2-acetylnaphthalene (8)

1H NMR (400 MHz, DMSO-d6) δ 8.58 (brs, 2H), 8.37 (d, J = 8.7 Hz, 1H), 7.75 (t, J = 9.9 Hz, 2H), 7.60 (t, J = 6.0 Hz, 1H), 
7.48 (t, J = 6.0 Hz, 1H), 7.00 (d, J = 8.8 Hz, 1H), 2.59 (s, 3H).



(E)-1-(1-aminonaphthalen-2-yl)-3-(3-fluorophenyl)prop-2-en-1-one (10d)

1H NMR (400 MHz, CDCl3) δ 7.96 (d, J = 8.7 Hz, 1H), 7.86 (d, J = 8.9 Hz, 1H), 7.81 (s, 1H), 7.76 (d, J = 8.3 Hz, 1H), 7.74 
(s, 2H), 7.60 (t, J = 7.3 Hz, 1H), 7.50 (t, J = 7.3 Hz, 1H), 7.45 – 7.39 (m, 1H), 7.36 (d, J = 10.6 Hz, 1H), 7.18 – 7.03 (m, 2H).



2-phenyl-2,3-dihydrobenzo[h]quinolin-4(1H)-one (1a)

1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.7 Hz, 1H), 7.73 (t, J = 9.1 Hz, 2H), 7.54 – 7.46 (m, 3H), 7.43 – 7.32 (m, 4H), 
7.14 (d, J = 8.7 Hz, 1H), 5.34 (s, 1H), 4.83 (dd, J = 14.2, 3.8 Hz, 1H), 3.01 – 2.90 (m, 1H), 2.79 (dd, J = 16.2, 3.7 Hz, 1H).
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2-(3,4,5-trimethoxyphenyl)-2,3-dihydrobenzo[h]quinolin-4(1H)-one (1b)

1H NMR (400 MHz, CDCl3) δ 7.90 (d, J = 8.7 Hz, 1H), 7.80 (dd, J = 17.9, 8.2 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 
7.8 Hz, 1H), 7.21 (d, J = 8.7 Hz, 1H), 6.75 (s, 2H), 5.39 (s, 1H), 4.80 (dd, J = 14.4, 3.2 Hz, 1H), 3.89 (s, 6H), 3.87 (s, 3H), 
3.04 – 2.94 (m, 1H), 2.88 – 2.79 (m, 1H).
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2-(2-fluorophenyl)-2,3-dihydrobenzo[h]quinolin-4(1H)-one (1c)

1H NMR (400 MHz, CDCl3) δ 7.90 (d, J = 8.5 Hz, 1H), 7.86 – 7.74 (m, 2H), 7.67 – 7.55 (m, 2H), 7.51 – 7.44 (m, 1H), 7.38 – 
7.30 (m, 1H), 7.23 – 7.17 (m, 2H), 7.15 – 7.09 (m, 1H), 5.42 (s, 1H), 5.35 – 5.22 (m, 1H), 3.17 – 2.85 (m, 2H).
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2-(3-fluorophenyl)-2,3-dihydrobenzo[h]quinolin-4(1H)-one (1d)

1H NMR (400 MHz, CDCl3) δ 7.90 (d, J = 8.5 Hz, 1H), 7.86 – 7.74 (m, 2H), 7.67 – 7.55 (m, 2H), 7.51 – 7.44 (m, 1H), 7.38 – 
7.30 (m, 1H), 7.23 – 7.17 (m, 2H), 7.15 – 7.09 (m, 1H), 5.42 (s, 1H), 5.35 – 5.22 (m, 1H), 3.17 – 2.85 (m, 2H).
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 (1-amino-2-naphthyl)(3-phenyloxiran-2-yl)methanone (11a)

1H NMR (400 MHz, DMSO-d6) δ 8.74 (s, 2H), 8.42 (d, J = 8.2 Hz, 1H), 7.76 (dd, J = 8.5, 4.6 Hz, 2H), 7.63 (t, J = 7.4 Hz, 
1H), 7.55 – 7.33 (m, 6H), 6.99 (d, J = 9.1 Hz, 1H), 4.77 (d, J = 2.0 Hz, 1H), 4.12 (d, J = 2.0 Hz, 1H).



3-hydroxy-2-phenyl-2,3-dihydrobenzo[h]quinolin-4(1H)-one (2a)

1H NMR (400 MHz, DMSO-d6) δ 8.32 (d, J = 8.2 Hz, 1H), 7.80 (s, 2H), 7.64 (d, J = 8.3 Hz, 1H), 7.49 (t, J = 7.5 Hz, 1H), 
7.42 – 7.32 (m, 3H), 7.31 – 7.22 (m, 3H), 6.46 (s, 1H), 5.91 (d, J = 6.9 Hz, 1H), 4.31 (t, J = 6.5 Hz, 1H), 4.11 (d, J = 6.3 Hz, 
1H).
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3-hydroxy-2-(3,4,5-trimethoxyphenyl)-2,3-dihydrobenzo[h]quinolin-4(1H)-one (2b)

1H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.8 Hz, 1H), 7.84 – 7.78 (m, 2H), 7.63 (t, J = 7.6 Hz, 1H), 7.54 – 7.48 (m, 
1H), 7.24 (s, 1H), 6.87 (s, 2H), 5.40 (s, 1H), 4.58 (d, J = 7.3 Hz, 1H), 4.01 (s, 1H), 3.98 (s, 1H), 3.93 (s, 6H), 3.90 (s, 3H).
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l-amino-2-naphthoic acid (12)

1H NMR (400 MHz, CD3OD) δ 8.15 (d, J = 8.3 Hz, 1H), 7.82 (d, J = 8.9 Hz, 1H), 7.71 (d, J = 7.9 Hz, 1H), 7.53 (t, J = 7.5 Hz, 
1H), 7.44 (t, J = 7.6 Hz, 1H), 6.99 (d, J = 8.7 Hz, 1H).



2-oxo-2-phenylethyl-1-amino-2-naphthoate (14a)

1H NMR (400 MHz, DMSO-d6) δ 8.36 (d, J = 8.6 Hz, 1H), 8.04 (d, J = 7.5 Hz, 2H), 7.86 (d, J = 8.7 Hz, 1H), 7.81 (s, 1H), 
7.79 (s, 2H), 7.72 (t, J = 7.5 Hz, 1H), 7.67 – 7.56 (m, J = 7.3 Hz, 3H), 7.51 (t, J = 8.8 Hz,1H), 7.06 (d, J = 8.8 Hz, 1H), 5.72 
(s, 2H).



3-hydroxy-2-phenylbenzo[h]quinolin-4(1H)-one (3a)

1H NMR (400 MHz, DMSO-d6) δ 11.47 (s, 1H), 8.97 (s, 1H), 8.17 – 8.09 (m, 1H), 8.03 – 7.93 (m, 1H), 7.78 (s, 2H), 7.72 – 
7.59 (m, 3H), 7.54 (m, 4H).
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2-(2-fluorophenyl)-3-hydroxybenzo[h]quinolin-4(1H)-one (3b)

1H NMR (400 MHz, DMSO-d6) δ 11.73 (s, 1H), 8.99 – 8.89 (m, 1H), 8.15 (d, J = 8.8 Hz, 1H), 8.02 (m, 1H), 7.91 (s, 1H), 7.81 
– 7.75 (m, 1H), 7.68 – 7.64 (m, 2H), 7.62 – 7.56 (m, 2H), 7.37 (d, J = 7.0 Hz, 1H), 7.27 – 7.23 (m, 1H).
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3-hydroxy-2-(4-hydroxyphenyl)benzo[h]quinolin-4(1H)-one (3c)

1H NMR (400 MHz, DMSO-d6) δ 11.32 (s, 1H), 9.85 (s, 1H), 8.99 (d, J = 7.7 Hz, 1H), 8.16 (d, J = 8.9 Hz, 1H), 8.01 (d, J = 
7.2 Hz, 1H), 7.80 – 7.55 (m, 6H), 6.96 (d, J = 8.2 Hz, 2H).
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2-(4-fluorophenyl)-3-hydroxybenzo[h]quinolin-4(1H)-one (3d)

1H NMR (400 MHz, DMSO-d6) δ 11.47 (s, 1H), 8.99 (s, 1H), 8.21 – 8.11 (m, 1H), 8.08 – 8.00 (m, 1H), 7.88 (s, 2H), 7.76 – 
7.55 (m, 4H), 7.47 – 7.36 (m, 2H).
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2-phenylbenzo[h]quinolin-4(1H)-one (3e)

1H NMR (400 MHz, DMSO-d6) δ 12.24 (s, 1H), 8.96 (d, J = 6.1 Hz, 1H), 7.97 (d, J = 7.4 Hz, 1H), 7.74 – 7.65 (m, 2H), 7.65 
– 7.54 (m, 4H), 7.54 – 7.49 (m, 2H), 7.46 – 7.28 (m, 1H), 6.53 (s, 1H).
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2-phenylbenzo[h]quinolin-4-ol (4a)

1H NMR (400 MHz, DMSO-d6) δ 9.28 (s, 1H), 8.23 (s, 2H), 8.10 (d, J = 8.5 Hz, 1H), 8.01 (s, 1H), 7.84 (d, J = 8.5 Hz, 1H), 
7.74 (s, 2H), 7.63 – 7.55 (m, 2H), 7.54 – 7.29 (m, 2H).
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6,10-dimethoxy-2-phenylbenzo[h]quinolin-4(1H)-one (5a)

1H NMR (400 MHz, DMSO-d6) δ 11.65 (s, 1H), 7.78 (d, J = 8.3 Hz, 1H), 7.65 – 7.50 (m, 6H), 7.29 (d, J = 7.9 Hz, 1H), 6.70 
(s, 1H), 6.49 (s, 1H), 4.16 (s, 3H), 3.71 (s, 3H).
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2-(2-fluorophenyl)-6,10-dimethoxybenzo[h]quinolin-4(1H)-one (5b)

1H NMR (400 MHz, DMSO-d6) δ 11.81 (s, 1H), 7.92 – 7.83 (m, 1H), 7.73 – 7.67 (m, 1H), 7.65 – 7.59 (m, 1H), 7.59 – 7.51 
(m, 1H), 7.49 – 7.42 (m, 2H), 7.41 – 7.35 (m, 1H), 6.61 (s, 1H), 6.53 (s, 1H), 4.21 (s, 3H), 3.74 (s, 3H).
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2-(3-fluorophenyl)-6,10-dimethoxybenzo[h]quinolin-4(1H)-one (5c)

1H NMR (400 MHz, DMSO-d6) δ 11.76 (s, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.71 – 7.59 (m, 2H), 7.48 – 7.32 (m, 4H), 6.73 (s, 
1H), 6.56 (s, 1H), 4.19 (s, 3H), 3.77 (s, 3H).
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2-(3-chlorophenyl)-6,10-dimethoxybenzo[h]quinolin-4(1H)-one (5d)

1H NMR (400 MHz, DMSO-d6) δ 11.65 (s, 1H), 7.78 (d, J = 8.2 Hz, 1H), 7.69 – 7.57 (m, 4H), 7.52 (s, 1H), 7.32 (d, J = 7.9 
Hz, 1H), 6.61 (s, 1H), 6.52 (s, 1H), 4.15 (s, 3H), 3.72 (s, 3H).

6x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

+ESI 扫描 (0.208 min) Frag=175.0V D24.d

* 366.0876

282.2776

731.1688

701.4915102.1268 588.4076336.0766256.2620 475.3238 814.5753415.1638183.1112

Counts vs. 质荷比 (m/z)

75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000



2-(3-bromophenyl)-6,10-dimethoxybenzo[h]quinolin-4(1H)-one (5e)

1H NMR (400 MHz, DMSO-d6) δ 11.75 (s, 1H), 7.93 – 7.87 (m, 1H), 7.86 – 7.79 (m, 1H), 7.76 (s, 1H), 7.69 – 7.61 (m, 1H), 
7.58 – 7.53 (m, 1H), 7.49 (s, 1H), 7.40 – 7.31 (m, 1H), 6.69 (s, 1H), 6.55 (s, 1H), 4.18 (s, 3H), 3.76 (s, 3H).
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6,10-dimethoxy-2-(3-methoxyphenyl)benzo[h]quinolin-4(1H)-one (5f)

1H NMR (400 MHz, DMSO-d6) δ 11.61 (s, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.58 (t, J = 7.2 Hz, 1H), 7.54 – 7.46 (m, 1H), 7.26 
(d, J = 7.4 Hz, 1H), 7.15 – 7.01 (m, 3H), 6.73 (s, 1H), 6.50 (s, 1H), 4.14 (s, 3H), 3.86 (s, 3H), 3.71 (s, 3H).
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2-(4-fluorophenyl)-6,10-dimethoxybenzo[h]quinolin-4(1H)-one (5g)

1H NMR (400 MHz, DMSO-d6) δ 11.73 (s, 1H), 7.85 (d, J = 8.3 Hz, 1H), 7.69 – 7.58 (m, 3H), 7.42 (t, J = 8.1 Hz, 2H), 7.35 
(d, J = 7.8 Hz, 1H), 6.73 (s, 1H), 6.53 (s, 1H), 4.18 (s, 3H), 3.77 (s, 3H).
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6,10-dimethoxy-2-(4-methoxyphenyl)benzo[h]quinolin-4(1H)-one (5h)

1H NMR (400 MHz, DMSO-d6) δ 11.70 (s, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.66 (t, J = 8.1 Hz, 1H), 7.50 (d, J = 7.5 Hz, 2H), 
7.34 (d, J = 7.4 Hz, 1H), 7.13 (d, J = 8.5 Hz, 2H), 6.86 (s, 1H), 6.48 (s, 1H), 4.18 (s, 3H), 3.86 (s, 3H), 3.78 (s, 3H).
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6,10-dimethoxy-2-(4-(trifluoromethyl)phenyl)benzo[h]quinolin-4(1H)-one (5i)

1H NMR (400 MHz, DMSO-d6) δ 11.75 (s, 1H), 7.94 (d, J = 7.4 Hz, 2H), 7.84 (d, J = 8.0 Hz, 1H), 7.80 (d, J = 7.4 Hz, 2H), 
7.66 (t, J = 7.9 Hz, 1H), 7.35 (d, J = 8.0  Hz, 1H), 6.66 (s, 1H), 6.58 (s, 1H), 4.18 (s, 3H), 3.76 (s, 3H).
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6,10-dimethoxy-2-(3,4,5-trimethoxyphenyl)benzo[h]quinolin-4(1H)-one (5j)

1H NMR (400 MHz, DMSO-d6) δ 11.78 (s, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.66 (t, J = 8.0 Hz, 1H), 7.35 (d, J = 7.9 Hz, 1H), 
6.97 (s, 1H), 6.82 (s, 2H), 6.58 (s, 1H), 4.17 (s, 3H), 3.80 (s, 6H), 3.79 (s, 3H), 3.72 (s, 3H).

5x10

0

0.5

1

1.5

2

2.5

3
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4-methoxy-2-phenylbenzo[h]quinoline (4b)

1H NMR (400 MHz, DMSO-d6) δ 9.34 (d, J = 6.5 Hz, 1H), 8.46 (d, J = 7.2 Hz, 2H), 8.14 – 7.97 (m, 2H), 7.90 (d, J = 8.8 Hz, 
1H), 7.83 – 7.69 (m, 3H), 7.64 – 7.57 (m, 2H), 7.54 (d, J = 6.9 Hz, 1H), 4.21 (s, 3H).
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