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Abstract

The paper demonstrates the one-pot synthesis of 3-aminoindan-1-ones through the domino ena-
midation/cyclization/hydrolysis reactions between o-ethynylbenzaldehydes and cyclic aliphatic
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amines under organic Bronsted acid catalysis. This method possesses many merits, such as the rea-
dily available starting materials, broad substrate scope (various substituted o-ethynylbenzaldehydes
and cyclic aliphatic amines participated in the reaction successfully), high yields (81%~97%),
short reaction time (5~9 h), scalability (20 mmol scale), and convenient one-pot synthetic proce-
dures.
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Figure 1. Some biologically active 3-aminoindan-1-ones
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Figure 2. Bronsted acid-catalyzed one-pot synthesis of 3-aminoindan-1-ones
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3-(3,4-Dihydroisoquinolin-2(1H)-yl)-2,3-dihydro-1H-inden-1-one, 3a [13]: Yield 90%; Brown vicious
oil; 'H NMR (500 MHz, CDCly) & 7.79 (dd, J = 17.5, 7.7 Hz, 2H), 7.66 (td, J = 7.6, 1.2 Hz, 1H), 7.48 (t, J = 7.4
Hz, 1H), 7.18~7.05 (m, 3H), 7.01~6.96 (m, 1H), 4.80 (dd, J = 7.0, 3.5 Hz, 1H), 3.81 and 3.63 (ABq, J = 14.6
Hz, 2H), 2.96~2.86 (m, 2H), 2.85~2.80 (m, 1H), 2.76~2.69 (m, 2H), 2.67~2.62 (m, 1H); *C NMR (125 MHz,
CDCl3) 6 204.5, 154.4, 137.7, 135.1, 134.7, 134.4, 129.00, 128.97, 126.9, 126.7, 126.3, 125.8, 123.4, 62.6, 52.0,
45.9, 36.2, 29.8; HRMS (ESI-TOF) calcd for C15H1sNO (M+H)" 264.1383, found 264.1387.

3-(3,4-Dihydroisoquinolin-2(1H)-yl)-6-methyl-2,3-dihydro-1H-inden-1-one, 3b [13]: Yield 77%; Brown
vicious oil; *H NMR (500 MHz, CDCls) & 7.63 (d, J = 7.8 Hz, 1H), 7.60 (s, 1H), 7.48 (dd, J = 7.8, 1.1 Hz, 1H),
7.16~7.06 (m, 3H), 7.00~6.95 (m, 1H), 4.75 (dd, J = 7.0, 3.4 Hz, 1H), 3.79 and 3.61 (ABd, J = 14.6 Hz, 2H),
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2.94~2.85 (m, 2H), 2.81 (dd, J = 18.9, 3.5 Hz, 1H), 2.75~2.68 (m, 2H), 2.66~2.61 (m, 1H), 2.44 (s, 3H); *C
NMR (125 MHz, CDCl,) 6 204.7, 151.8, 139.1, 137.9, 136.3, 134.8, 134.5, 128.9, 126.7, 126.6, 126.3, 125.8,
123.3, 62.3, 51.9, 45.9, 36.6, 29.8, 21.3; HRMS (ESI-TOF) calcd for CyoHyNO (M+H)* 278.1539, found
278.1541.

3-(3,4-Dihydroisoquinolin-2(1H)-yl)-5-methyl-2,3-dihydro-1H-inden-1-one, 3c: Yield 86%; Yellow
solid; m.p. 160.5°C~162.0°C (EtOAc); ‘*H NMR (500 MHz, CDCls) § 7.69 (d, J = 7.9 Hz, 1H), 7.56 (s, 1H),
7.28 (dd, J =7.9, 0.6 Hz, 1H), 7.19~7.06 (m, 3H), 6.98 (d, J = 6.7 Hz, 1H), 4.75 (dd, J = 7.0, 3.4 Hz, 1H), 3.79
and 3.61 (ABq, J = 14.6 Hz, 2H), 2.90 (t, J = 6.3 Hz, 2H), 2.82 (dd, J = 18.8, 3.5 Hz, 1H), 2.76~2.63 (m, 3H),
2.46 (s, 3H); *°C NMR (125 MHz, CDCls) ¢ 204.1, 154.9, 146.3, 135.5, 134.8, 134.4, 130.3, 129.0, 127.1,
126.7,126.3, 125.8, 123.2, 62.5, 51.8, 46.1, 36.2, 29.8, 22.3; C13H,oNO (M+H)" 278.1539, found 278.1532.

3-(3,4-Dihydroisoquinolin-2(1H)-yl)-4-methyl-2,3-dihydro-1H-inden-1-one, 3d: Yield 81%; Yellow
solid; m.p. 144.5°C~146.2°C (EtOAc); *H NMR (500 MHz, CDCls) ¢ 7.64 (d, J = 7.5 Hz, 1H), 7.48~7.41 (m,
1H), 7.38 (t, J = 7.4 Hz, 1H), 7.18~7.05 (m, 3H), 7.02~6.95 (m, 1H), 4.84 (dd, J = 7.2, 2.4 Hz, 1H), 3.76 and
3.53 (ABq, J = 14.7 Hz, 2H), 2.88 (dd, J = 19.1, 2.5 Hz, 1H), 2.85~2.78 (m, 2H), 2.69~2.58 (m, 2H), 2.57~2.53
(m, 1H), 2.52 (s, 3H); *C NMR (125 MHz, CDCls) § 205.4, 152.2, 138.5, 137.8, 136.6, 135.1, 134.7, 129.0,
128.8, 126.7, 126.1, 125.7, 120.6, 62.1, 51.6, 45.2, 34.6, 29.8, 18.3 cm™; CygH,0NO (M+H)* 278.1539, found
278.1545.

3-(3,4-Dihydroisoquinolin-2(1H)-yl)-6-methoxy-2,3-dihydro-1H-inden-1-one, 3e [12]: Yield 85%; Yellow
solid; m.p. 111.8°C~113.3°C (EtOAc); *H NMR (500 MHz, CDCls) & 7.63 (d, J = 8.2 Hz, 1H), 7.26~7.20 (m,
2H), 7.15~7.06 (m, 3H), 7.00~6.96 (m, 1H), 4.73 (dd, J = 6.8, 3.2 Hz, 1H), 3.86 (s, 3H), 3.78 and 3.60 (ABq, J
= 14.6 Hz, 2H), 2.92~2.85 (m, 2H), 2.83 (dd, J = 18.9, 3.2 Hz, 1H), 2.75~2.67 (m, 2H), 2.66~2.61 (m, 1H); ©*C
NMR (125 MHz, CDCl3) ¢ 204.5, 160.6, 147.2, 139.0, 134.8, 134.5, 128.9, 127.7, 126.7, 126.3, 125.8, 124.5,
104.5, 62.0, 55.8, 51.9, 45.8, 36.8, 29.8; IR v 3321.8, 1703.0, 1650.2, 1488.6; HRMS (ESI-TOF) calcd for
C19H2oNO, (M+H)" 294.1489, found 294.1493.

3-(3,4-Dihydroisoquinolin-2(1H)-yl)-5-methoxy-2,3-dihydro-1H-inden-1-one, 3f: Yield 88%; Yellow
solid; m.p. 158.6°C~160.5°C (EtOAc);'H NMR (500 MHz, CDCl3) & 7.72 (d, J = 8.5 Hz, 1H), 7.19 (s, 1H),
7.16~7.10 (m, 3H), 7.01~6.98 (m, 2H), 4.73 (dd, J = 7.0, 3.5 Hz, 1H), 3.88 (s, 3H), 3.81 and 3.66 (ABq, J = 14.6
Hz, 2H), 2.94~2.87 (m, 2H), 2.81 (dd, J = 18.7, 3.6 Hz, 1H), 2.72~ 2.64 (m, 3H). *C NMR (125 MHz, CDCl,) &
202.7, 165.8, 157.9, 134.7, 134.4, 131.0, 129.0, 126.8, 126.4, 125.8, 125.1, 117.5, 109.3, 62.5, 56.0, 52.1, 45.7,
35.9, 29.8; HRMS (ESI-TOF) calcd for CygH,0NO, (M+H)" 294.1489, found 294.1481.

3-(3,4-Dihydroisoquinolin-2(1H)-yl)-7-methoxy-2,3-dihydro-1H-inden-1-one, 3g: Yield 88%; Yellow
vicious oil; *H NMR (500 MHz, CDCls) 6 7.58 (t, J = 7.9 Hz, 1H), 7.30 (d, J = 7.6 Hz, 1H), 7.18~7.07 (m, 3H),
6.99~6.93 (m, 1H), 6.88 (d, J = 8.2 Hz, 1H), 4.70 (dd, J = 7.2, 3.6 Hz, 1H), 3.97 (s, 3H), 3.78 and 3.60 (ABq, J
= 14.6 Hz, 2H), 2.93~2.84 (m, 2H), 2.80 (dd, J = 18.6, 3.6 Hz, 1H), 2.74~2.58 (m, 3H); *C NMR (125 MHz,
CDCly) 6 202.3, 157.8, 157.1, 136.7, 134.8, 134.4, 128.9, 127.5, 126.7, 126.2, 125.7, 118.5, 110.3, 62.0, 56.0,
51.8, 45.9, 36.7, 29.8; HRMS (ESI-TOF) calcd for CygH,0NO, (M+H)" 294.1489, found 294.1478.

5-Chloro-3-(3,4-dihydroisoquinolin-2(1H)-yl)-2,3-dihydro-1H-inden-1-one, 3h [12]: Yield 90%; Yellow
solid; m.p. 114.5°C~116.3°C (EtOAc); *H NMR (500 MHz, CDCl;) 6 *H NMR (500 MHz, CDCl5) ¢ 7.77 (s,
1H), 7.72 (d, J = 8.2 Hz, 1H), 7.44 (ddd, J = 8.1, 1.8, 0.5 Hz, 1H), 7.18~7.08 (m, 3H), 7.01~6.97 (m, 1H), 4.76
(dd, J=7.1, 3.6 Hz, 1H), 3.80 and 3.62 (ABq, J = 14.5 Hz, 2H), 2.95~2.88 (m, 2H), 2.84 (dd, J = 19.0, 3.7 Hz,
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1H), 2.77~2.70 (m, 2H), 2.67~2.62 (m, 1H); *C NMR (125 MHz, CDCls) § 202.9, 156.1, 141.8, 136.0, 134.5,
134.3, 129.8, 129.0, 127.0, 126.7, 126.4, 125.9, 124.6, 62.3, 51.9, 46.0, 36.1, 29.8; HRMS (ESI-TOF) calcd for
C1gH17CINO (M+H)" 298.0992, found 298.0995.
3-(3,4-Dihydroisoquinolin-2(1H)-yl)-6-fluoro-2,3-dihydro-1H-inden-1-one, 3i: Yield 91%; Yellow sol-
id; m.p. 61.2°C~63.0°C (EtOAc); "H NMR (500 MHz, CDCls) § 7.73 (dd, J = 8.4, 4.6 Hz, 1H), 7.43 (dd, J = 7.5,
2.5 Hz, 1H), 7.39~7.33 (m, 1H), 7.20~7.07 (m, 3H), 7.02~6.96 (m, 1H), 4.76 (dd, J = 6.9, 3.3 Hz, 1H), 3.79 and
3.61 (ABq, J = 14.5 Hz, 2H), 2.92~2.83 (m, 3H), 2.78~2.68 (m, 2H), 2.65~2.60 (m, 1H); *C NMR (125 MHz,
CDCl3) 6 203.4, 163.3 (d, J = 249.7 Hz), 150.0, 139.4 (d, J = 7.4 Hz), 134.6, 134.4, 129.0, 128.4 (d, J = 8.2 Hz),
126.7, 126.4, 125.9, 122.8 (d, J = 23.7 Hz), 109.2 (d, J = 21.9 Hz), 62.1, 52.0, 45.8, 36.5, 29.7; HRMS
(ESI-TOF) calcd for CigH1,FNO (M+H)* 282.1289, found 282.1286.
3-(3,4-Dihydroisoquinolin-2(1H)-yl)-5-fluoro-2,3-dihydro-1H-inden-1-one, 3j [12]: Yield 88%; Yellow
solid; m.p. 129.3°C~130.9°C (EtOAc); *H NMR (500 MHz, CDCls) 6 7.81 (dd, J = 8.5, 5.2 Hz, 1H), 7.44 (d, J =
7.9 Hz, 1H), 7.22~7.06 (m, 4H), 7.03~6.96 (m, 1H), 4.77 (dd, J = 7.0, 3.6 Hz, 1H), 3.82 and 3.65 (ABq, J = 14.5
Hz, 2H), 2.96~2.82 (m, 3H), 2.78~2.70 (m, 2H), 2.68~2.63 (m, 1H); *C NMR (125 MHz, CDCl,) § 202.5,
167.6 (d, J = 257.1 Hz), 134.5, 134.3, 134.0, 129.0, 126.7, 126.4, 125.9, 125.8, 125.8 (d, J = 10.3 Hz), 117.4 (d,
J = 24.1 Hz), 1134 (d, J = 22.4 Hz), 62.3, 52.0, 45.9, 36.2, 29.7; HRMS (ESI-TOF) calcd for CigH;;FNO
(M+H)" 282.1289, found 282.1297.
7-(3,4-Dihydroisoquinolin-2(1H)-yl)-6,7-dihydro-5H-indeno[5,6-d][1,3]dioxol-5-one, 3k: Yield 90%;
Yellow solid; m.p. 146.8°C~148.7°C (EtOAc); *H NMR (500 MHz, CDCl5) § 7.18~7.07 (m, 5H), 7.00~6.96 (m,
1H), 6.09 (d, J = 4.4 Hz, 2H), 4.64 (dd, J = 6.8, 3.2 Hz, 1H), 3.77 and 3.61 (ABq, J = 14.6 Hz, 2H), 2.91~2.85
(m, 2H), 2.79 (d, J = 18.8, 3.2 Hz, 1H), 2.71~2.62 (m, 3H); *C NMR (125 MHz, CDCl,) ¢ 202.3, 154.6, 152.2,
149.5, 134.8, 134.5, 132.5, 129.0, 126.7, 126.3, 125.8, 105.8, 102.5, 101.8, 62.2, 51.9, 45.7, 36.1, 29.8; HRMS
(ESI-TOF) calcd for CyoH1gNO5 (M+H)* 308.1281, found 308.1277.
3-(5-Methyl-3,4-dihydroisoquinolin-2(1H)-yl)-2,3-dihydro-1H-inden-1-one, 3l: Yield 88%; Yellow vi-
cious oil; '"H NMR (500 MHz, CDCls) ¢ 7.81 (d, J = 7.7 Hz, 1H), 7.78~7.72 (m, 1H), 7.66 (dt, J = 7.6, 1.2 Hz,
1H), 7.51~7.45 (m, 1H), 7.09~6.97 (m, 2H), 6.85 (d, J = 7.3 Hz, 1H), 4.80 (dd, J = 7.1, 3.5 Hz, 1H), 3.79 and
3.61 (ABq, J = 14.4 Hz, 2H), 2.84 (dd, J = 18.9, 3.5 Hz, 1H), 2.77~2.65 (m, 5H), 2.22 (s, 3H); **C NMR (125
MHz, CDCl;) ¢ 204.6, 154.4, 137.7, 136.6, 135.0, 134.7, 133.0, 128.9, 127.7, 126.9, 125.6, 124.4, 123.4, 62.5,
52.4,46.1, 36.1, 27.6, 19.2; HRMS (ESI-TOF) calcd for Cy9H,0NO (M+H)* 278.1539, found 278.1548.
3-(7-Methoxy-3,4-dihydroisoquinolin-2(1H)-yl)-2,3-dihydro-1H-inden-1-one, 3m: Yield 85%; Yellow
vicious oil; *H NMR (500 MHz, CDCls) 6§ 7.79 (d, J = 7.7 Hz, 1H), 7.76 (dd, J = 7.7, 0.8 Hz, 1H), 7.67~7.63 (m,
1H), 7.49~7.45 (m, 1H), 6.90 (d, J = 8.4 Hz, 1H), 6.69 (dd, J = 8.4, 2.7 Hz, 1H), 6.63 (d, J = 2.7 Hz, 1H), 4.78
(dd, J=7.1, 3.5 Hz, 1H), 3.76 (s, 3H), 3.75 and 3.56 (ABq, J = 14.2 Hz, 2H), 2.89~2.83 (m, 2H), 2.82~2.77 (m,
1H), 2.74~2.65 (m, 2H), 2.64~2.59 (m, 1H); *C NMR (125 MHz, CDCls) § 204.5, 158.1, 154.4, 137.6, 135.5,
135.0, 128.9, 127.6, 126.9, 126.8, 123.3, 113.5, 112.2, 62.6, 55.4, 51.5, 45.7, 36.2, 30.1; HRMS (ESI-TOF)
calcd for CigH,oNO, (M+H)* 294.1489, found 294.1485.
3-(6,7-Dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)-2,3-dihydro-1H-inden-1-one, 3n [12]: Yield 86%;
Yellow vicious oil; *"H NMR (500 MHz, CDCls) § 7.79 (d, J = 7.7 Hz, 1H), 7.76 (d, J = 7.7 Hz, 1H), 7.66 (dd, J
=176, 1.1 Hz, 1H), 7.47 (t, J = 7.4 Hz, 1H), 6.59 (s, 1H), 6.48 (s, 1H), 4.79 (dd, J = 7.0, 3.4 Hz, 1H), 3.84 (s,
3H), 3.80 (s, 3H), 3.72 and 3.53 (ABq, J = 14.2 Hz, 2H), 2.85~2.78 (m, 3H), 2.74 (d, J = 7.1 Hz, 1H), 2.71~2.68
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(m, 1H), 2.66~2.61 (m, 1H); *C NMR (125 MHz, CDCl;) 6 204.6, 154.4, 147.7, 147.4, 137.7, 135.0, 129.0,
126.9, 126.5, 126.3, 123.4, 111.6, 109.6, 62.6, 56.1, 56.0, 51.4, 46.2, 36.3, 29.4; HRMS (ESI-TOF) calcd for
Ca0H22NO; (M+H)" 324.1594, found 324.1582.

3-(7,8-Dihydro-[1,3]dioxolo[4,5-g]isoquinolin-6(5H)-y1)-2,3-dihydro-1H-inden-1-one, 3o: Yield 87%;
Yellow solid; m.p. 174.2°C~175.6°C (EtOAc); *H NMR (500 MHz, CDCls) § 7.82~7.72 (m, 2H), 7.68~7.64 (m,
1H), 7.47 (t, J = 7.5 Hz, 1H), 6.56 (s, 1H), 6.45 (s, 1H), 5.88 (dd, J = 2.8, 1.4 Hz, 2H), 4.78 (dd, J = 6.5, 3.2 Hz,
1H), 3.71 and 3.53 (ABq, J = 14.3 Hz, 2H), 2.84~2.75 (m, 3H), 2.72 (dd, J = 18.9, 7.0 Hz, 1H), 2.68~2.58 (m,
2H); °C NMR (125 MHz, CDCl3) 6 204.4, 154.2, 146.3, 145.9, 137.7, 135.1, 129.0, 127.4, 127.3, 126.9, 123.4,
108.7, 106.6, 100.8, 62.5, 52.1, 45.8, 36.3, 29.8; HRMS (ESI-TOF) calcd for Ci9H;sNO5 (M+H)"™ 308.1281,
found 308.1287.

3-(Pyrrolidin-1-yl)-2,3-dihydro-1H-inden-1-one, 3p [13]: Yield 97%; Brown vicious oil; *H NMR (500
MHz, CDClg) 6 7.76~7.73 (m, 1H), 7.71~7.68 (m, 1H), 7.62 (td, J = 7.6, 1.2 Hz, 1H), 7.44~7.40 (m, 1H), 4.62
(t, J = 4.9 Hz, 1H), 2.72~2.70 (m, 2H), 2.65~2.60 (m, 2H), 2.53~2.48 (m, 2H), 1.80~1.75 (m, 4H); *C NMR
(125 MHz, CDCls) 6 204.8, 155.1, 137.3, 134.7, 128.7, 127.1, 123.4, 59.3, 49.6, 38.5, 23.6; HRMS (ESI-TOF)
calcd for Cy3H1sNO (M+H)* 202.1226, found 202.1229.

3-(Azepan-1-yl)-2,3-dihydro-1H-inden-1-one, 3q [13]: Yield 83%; Yellow vicious oil; *H NMR (500
MHz, CDCly) 6 7.74 (d, J = 7.8 Hz, 2H), 7.63 (t, J = 7.5 Hz, 1H), 7.41 (t, J = 7.4 Hz, 1H), 4.58 (dd, J = 5.2, 3.7
Hz, 1H), 2.73 (dd, J = 18.8, 6.9 Hz, 1H), 2.65~2.54 (m, 3H), 2.53~2.44 (m, 2H), 1.70~1.51 (m, 8H); *C NMR
(125 MHz, CDCl3) ¢ 205.3, 156.1, 137.7, 134.8, 128.6, 126.7, 123.2, 64.2, 52.0, 37.9, 29.8, 26.9; HRMS
(ESI-TOF) calcd for Cy5HoNO (M+H)* 230.1539, found 230.1542.

3-(4,5-Dihydro-1H-benzo[c]azepin-2(3H)-yl)-2,3-dihydro-1H-inden-1-one, 3r: Yield 89%; Yellow vi-
cious oil; "H NMR (500 MHz, CDCls) ¢ 7.80 (d, J = 7.7 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H) 7.66~7.63 (m, 1H),
7.49~7.45 (m, 1H), 7.17~7.10 (m, 2H), 7.07 (dt, J = 7.0, 2.1 Hz, 1H), 6.80 (d, J = 7.3 Hz, 1H), 4.69~4.66 (m,
1H), 3.60 and 3.45 (ABq, J = 13.7 Hz, 2H), 3.13~3.08 (m, 1H), 2.95~2.83 (m, 3H), 2.77~2.70 (m, 2H),
1.90~1.81 (m, 2H); **C NMR (125 MHz, CDCls) 6 204.7, 155.2, 142.6, 140.2, 137.7, 134.9, 129.1, 128.8, 128.6,
127.2, 126.9, 126.3, 123.3, 65.0, 58.0, 56.8, 37.9, 35.2, 29.3; HRMS (ESI-TOF) calcd for CigH,0NO (M+H)*
278.1539, found 278.1532.

3-(3,4-Dihydro-1H-pyrido[3,4-b]lindol-2(9H)-y1)-2,3-dihydro-1H-inden-1-one, 3s [12]: Yield 81%; Yellow
vicious oil; *H NMR (500 MHz, CDCl;) ¢ 7.81 (d, J = 7.4 Hz 2H), 7.78 (d, J = 0.6 Hz 1H), 7.69~7.64 (m, 1H),
7.51~7.44 (m, 2H), 7.28 (dd, J = 7.9, 0.9 Hz, 1H), 7.29~7.26 (m, 2H), 4.84 (dd, J = 7.0, 3.6 Hz, 1H), 3.76 and
3.61 (ABq, J = 14.1 Hz, 2H), 3.64~3.59 (m, 5H), 2.76 (dd, J = 19.0, 7.1 Hz, 1H); *C NMR (125 MHz, CDCl;) 6
204.4, 154.3, 137.6, 136.2, 135.2, 131.6, 129.1, 127.3, 127.0, 123.5, 121.6, 119.6, 118.1, 110.9, 108.7, 62.7,
47.0, 46.3, 36.7, 22.2; HRMS (ESI-TOF) calcd for C,H3oN,0 (M+H)" 303.1492, found 303.1497.

Y da FRAEBEE I T

By-product, 4a [17]: Yield 29%; White solid; m.p. 38.7-40.3 °C (EtOAc); *H NMR (500 MHz, CDCl) ¢
10.22 (s, 1H), 7.88~7.86 (m, 1H), 7.68~7.63 (m, 2H), 2.65 (s, 3H); *C NMR (125 MHz, CDCls) § 201.1, 192.3,
140.7, 136.3, 133.1, 132.0, 129.8, 128.6, 28.9.

2.3. AR R
7£ 250 ZTHIRE E, I THIQ 2a (70 mmol, 3.5 eq)- 48 Z 3L 75 FEE 1a (20 mmol). 7K F (3 mmol,
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15 mol%). FZ£(80 mL), A17K(4 mmol, 20 mol%), T =i FE/ITid+HE 0.5 h, 2 J5 InFAE] 50°CHEHE M .
TLC fill, FpM5ERE, WUkik4s, skEmaidid 20 (R 150~200 H; Aiifik: 4R 40 = 10:1),
AT H bR~ 3a.

3. ZBR5WiE
3.1 RELSFHRIRAL

A SR BRAN BT FBRAE AL ), 8 T AEAN R SR N B BB BL(FE 1) Wide 1 B, fERHR
(20 mol%) AL T, 4B L HEEA HIEE(0.25 mmol) 5 PY & 57k (THIQ) (0.5 mmol)7E FH 2R (1 mL)H (1) ) i A
R BT 56 AT . 7E 40°C IRBE 12 N/INBF,  BARF=4) 3a 722 A00H 36%, 1A 18%[MEI=Y) 4a
AR L, entry 1), RERMNIEE RN 50°C, SN 8 /N, HARFEY) 3a FE R RH BTk FH(EE 1, entry 2).
FREEIREZE 60°C, SN 6 /N, HAR0 3 Mg A T, mal -y A 3L 1, entry 3).
R ENK T REA Bh T p AR KR, BRATERIE AR R INIAK,  RILGI NIK B SR R N A 5 5
(7% 1, entries 4-6), Z5H IR 2 MEIKFIMAXN TR MNEAARI(F 1, entry 5). 25, BEHELEERR
WEEIFENE, AINIG I BRI R, 7 08 TR 1, entries 7-8)o X1+ 2 Ff 57 - BR A 77 FA) i
RIS R, K ERA SN TR AR B 2 3k (56 1, entry 5 XTLE entries 9-12). FRATIEH %2 T 4L
FH &R B2, I 15 mol %) 28 HH R U R B i (55 1, entry 14 XFLE entries 5, 13 &5 15). SEIR it K B,
DU 0 55 W K P 224 6 5 SN A7 B BB (2 1, entries 14 5 16-18), Jf H. 3.5 24 PUS( S5 M s i 7 2
Ak 90% (% 1, entry 17). XFFH eI HTHIE I8 45 FEsE, H AN FTRIE T s LM entry 17 XLk
entries 19-21). £k EATIR, 2R M EAERIZRM N (3.5 &), KHER(15 mol%), /K(2 X&), H4(0.25M
W), &RMNIEEZ 50°C (% 1, entry 17).

Table 1. Optimization of the domino reaction®

1 BERRMFHRIML®

CHO Catalyst 0
O CHO
+ THIQ > N o
x Solvent (0.25 M) \/:z? *
H T°C

1a (0.25mmol) 2a 8h 3a 4a
Entry Amount of 2a %nitjl'ggt H,O Solvent T((irg;) ' T(irr]r)le \:;iie(li) ()JJ Z;e(l((;) ())J
1 2 eq BzOH (20) - PhMe 40 12 36 18
2 2eq BzOH (20) - PhMe 50 8 47 23
3 2eq BzOH (20) - PhMe 60 6 43 29
4 2¢eq BzOH (20) leq PhMe 50 8 55 trace
5 2¢eq BzOH (20) 2eq PhMe 50 8 63 trace
6 2¢eq BzOH (20) 3eq PhMe 50 8 59 trace
7 2¢eq BzOH (20) 2¢eq PhMe° 50 8 52 10
8 2 eq BzOH (20)  2eq PhMe* 50 8 60 trace
9 2eq TsOH (20) 2eq PhMe 50 8 27 21
10 2eq TfOH (20) 2eq PhMe 50 8 44 trace
11 2¢eq AcOH (20) 2eq PhMe 50 8 51 trace
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Continued
12 2eq 2-EHA (20) 2eq PhMe 50 8 57 trace
13 2¢eq BzOH (35) 2eq PhMe 50 8 53 trace
14 2eq BzOH (15) 2eq PhMe 50 8 68 trace
15 2eq BzOH (10) 2eq PhMe 50 8 57 trace
16 3eq BzOH (15) 2eq PhMe 50 8 79 trace
17 3.5eq BzOH (15) 2eq PhMe 50 8 90 nd
18 4eq BzOH (15) 2eq PhMe 50 8 88 nd
19 3.5¢€q BzOH (15) 2eq THF 50 8 75 nd
20 3.5eq BzOH (15) 2eq EtOH 50 8 20 26
21 3.5eq BzOH (15) 2eq DMF 50 8 16 28

ERARS A U], AR LB AR HE 1a (0.25 mmol). PUSRMEMR 2a (F55E ). IREEMLFI(FEE &), H,0 (i€ &) Mk
FUQ ML) IR A ITES G IR T PR O B TLC ARSI 5E 4. X B3, S¥7 2 mL. 7 0.5 mL.

3.2. RMERYINRR

TERAGHIZEAR(R 1, entry 17 Fons&) N, B5 140 LHRFETTIE R 0530 F RS FL - 280N R R
szl 3). AIE 3 AT LAE Y, 1) RMNERE R, FrE RISAE 7~9 h N3] DURCR] [ B 5e 4, HE N
81%~91%; 2) KMNIEMVEHE . LRI E&EAAE W A At H 7 L H](4-CHs, 5-Me, 6-Me, 3-OMe,
4-OMe, 5-OMe), b4 W B T3 (5-Cl, 4-F, 5-F)[IA8 L PR IS,  1EiZ% ONAR R b ] DASRAG5%
A NI R 4R (3b-3)), ORI E T LAAS] 91%; 3) FANH &I MAL L TT I, WaliFl S THIQ
SRNAS B R A R TR0 (3K) . 4) 5 BTSN AN A — @R, HIEA R, WAL o
AEAE PR AL (3d)Ek FF AL Bo)iT, SCRAXTIEAR — s, (HBEEE B R 47 (81%~82%) . IR, XfTIEu
PELR AR CR C ) K I S THIQ BIRMABHET T 2%, SRR RESR, HARSD B2 W=,

o)
OO BzOH (15 mol%), H,0 (2 eq)
R HN >~ N
2 U PhMe (0.25 M) RIS
1 2a % 3

50°C, 6-9 h
o} o) Q 0
Me Me
M
3a:90%, 8 h 3b:91%, 9 h © 3c:86%,8h 3d:81%, 9 h
o)
o) Q o)
N N
50 a0 0
MeO
© OMe cl
3e:85%, 7 h 3f: 84%, 8 h 39: 82%, 9 h 3h: 88%, 7 h
o)
o o)
&Q} ES O (9 o
o)
F F 0
3i:87%,7h 3j:86%, 7 h 3k: 84%, 8 h

Figure 3. Scope of the benzaldehydes
Bl 3. R NRYIBEHY R
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TE 58 AT SRR 48 LR R IR B8R 2 Ja, AT — W0 T &P a5 M AR i e 78 1% 2
RBHFEER Y. i 4 BiR, KISV 2 IRINEAR A G5 R AR i i 2 51X — B AL RS, HL
FoA o 1) S S A IRGE (5~9 h)o KT — R AR U S0 57 ME IR G S B % 2 1 45 R B, X Se AR DY &
SRR XS] R 5 400 2 o ik O FR I M) J 8245 3] R 7= 28 IR FIUEA P2 0 (31-30) o 1% 7 125 B FH T AR /S TR R IR A
Jiée ) B B S S S B 3R AT T R (Bp-3r). A, A 2SR F S 5 DU SR i S B R IA R T 97%, B
4% % 5 h (3p). HEREH Lo MR B R ORI, RS AT IRZEAT, 700 DU = 26
RN FUH=Y(39-3r). tbjE, AL T CREIR RS & =IF 3 1,2,3,4-DY 5 -9H-MEIE[3,4-b]
TSI SN, I R IIAZ S S, R DANGUR 3 3R A5 AH S 7= 400(3s) o 1A, AT G s >R A AR A fie dan —
FHEM L, BIRIE, TR 1% R P VA BT R =4 o

2
CHO HN,R ) BZOH (15 mol%), H,0 2 eq)
\ + \R3 PhMe (0 25 M >

50°C, 6-9 h
31:88%, 8 h 3m: 85%, 7 h 3n: 86%, 8 h 30:87%,8h
o] ©] o) 0 H
N
0 0O b G0
3p:97%,5h 39:83%, 8 h 3r:89%, 7 h 3t:81%, 9 h

Figure 4. Scope of the cyclic secondary amines

B 4. IR MPERRIFAR

3.3. KRR

5, ABEX A S BT TR R FE . a0 PR RR, B SRSTBCK 80 i (R4 20
mmol #kHE), A LLI—RER1G2) 4.3 S HAR™ 0, W0 82% (141 5), S SB[ /5 1 S iE K

0
CHO HN BzOH (15 mol%), H,0 (2 eq) . .
s PhMe (0.25 M) O O
1a 2a 50°C, 16 h 3a
(20 mmol) (70 mmol) 4.302 g, 82% yield

Figure 5. The scalability of domino synthesis of a 3-aminoindan-1-one

5. 3-RE-1-EE A B BHKERAR

3.4. RREZHIEHEM

BT RS S5 R SO R SCHRIRGE[12] [13], FRATXS S MY AT RENLERBEAT 1 3. 40l 6 o, fERR
EALRAET, BLIRIETTREIRIE TS BNEAL; ARG RO BUR LI BAE, JF R T 5%, TR T
W a- B A 1 2R BOKEER, RO BT EAR 1 R TR T, R B, A
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IREGHR, TERCT HPIRE 1N Ja 8 R AT ARG - A 25 5 RO HERL, A2 BRI B 85 1 P ) i 1V,
B Jr KR ) (Path a) . WATHE 1 AP BB AR TV 4% 2 TR BRI AL T, LR G LB, A B P IA]
B I B R R (RE B 5T T i RS AN XU S A AL), AR OB 8 7 P AR IV, R JE /K 2B ™ W (Patth b))
KH, BT R R RS B 1 I AR AT ) O S FE RIS AR R, O A AT B T R 1 AR A

HUKAE.
@
3 |.||\"R2 R1—: [ TOH BZO®
H,O N =
R3 N
2 oS BzOH
H+
&) N
N-R® Rz R
N
R @
I P 1_N = OH
\@ R / H
IV N-R2 R? S
R3 X \N@)
\J Rl w R?
K NG H,0
S
N (\z‘wgf a5
R2.®,R° R2.® R
h R/2_®\R3 IN
R17|\ H ~N7 R17|\
Az | L ]
X X
('N R /H—OB;z/ S
m R¥ R? S Path a
U BzO@ & ,Rz
HN| D
R
Figure 6. A probable mechanism
[ 6. ATRERY R Rz #1EE
4. &g

FE R RIETI, SRA BN 215 B R RO HEALT), LA 5y 15 (K48 LIk 75 2 e 55 I i RSAAR e T
DN AN 6T AGRALPAMEOK A B RN, iR RS 3 7 MU -2 2k-3- Bl Rtk &
Yo TR AT Wi LT I R A 9 2R (40 LR EE T RS AT RO S 5% R RN AT A R
ARG EFARA e B BAFA i TR RENUR b5 48 LRI TR S N2 o FEIZ IR, 57 TR (BZOH) Al RE 2 2
TIEACHIE AR O E A . T AR B SRAL S Y B A AE AR DS tE AR 250 . A T HATE
BRI RSV & T, 1ZTTERA XA R 1) 7754 R (81%~97%), I [AIAHX B (5~9 h): 2) %
FIRTEOR, £ 20 mmol AUBL USRI AL B REF; 3) —HaikiRfE(EHE; 4) BREHIFHA MG, KMEH
TR . BeAh, RN AR — R MG 4.3 e LA BMF=y, Wk RAF, #RAERISR. Z7iEN
3-FIE-3-EIMHRAL S MR & P T — SR, [EEEMSE I i Hig st

oW
T E AR RS2 2L 470 H (LY 21B020005) % Bl »

P
[ THRE HE, B, % 1t o B BT Sk ). HSMEL (HitE 240 ), 2018, 39(L):
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