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General Materials and Methods: All reactions were preformed under nitrogen atmosphere. 

NMR samples were run in CDCl3 and 1H NMR were referenced to TMS, 13C NMR were 

referenced to CDCl3 (δ = 77.0)。 All chemical shift values are quoted in ppm and coupling 

constants quoted in Hz.  

General procedure for one-pot reaction of 2-alkynylbenzaldehyde 1, amine 2, and ketone 3 

catalyzed by silver triflate and proline: A solution of 2-alkynyl benzaldehyde 1 (0.30 mmol), 

amine 2 (0.30 mmol, 1.0 equiv), ketone 3 (1.50 mmol, 5.0 equiv), AgOTf (0.03 mmol, 10 mol %), 

proline (0.03 mmol, 10 mol %) in C2H5OH (1.5 mL) was stirred at 50~60 °C under N2 for a period 

of time. After completion of reaction as indicated by TLC, the solvent was evaporated and then 

quenched with water (10 mL), extracted with EtOAc (2×10 mL), dried by anhydrate Na2SO4. 

Evaporation of the solvent followed by purification on silica gel provided the corresponding 

product 4. 

2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)cyclohexanone (4a)  

Yield: 65%; 1H NMR (400 MHz, CDCl3) δ 1.22-1.30 (m, 1H), 1.36-1.50 (m, 2H), 1.68-1.75 (m, 

2H), 1.98-2.07 (m, 1H), 2.31-2.43 (m, 1H), 2.50-2.58 (m, 1H), 3.02-3.08 (m, 1H), 3.62 (s, 3H), 

5.24 (d, J = 9.3 Hz, 1H), 6.61 (d, J = 8.8 Hz, 2H), 6.72 (s, 1H), 6.90 (d, J = 7.8 Hz, 1H), 7.11 (dt, J 

= 1.5, 7.3 Hz, 1H), 7.18-7.26 (m, 7H), 7.50 (d, J =7.3 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 

24.9, 29.0, 32.1, 43.1, 52.0, 55.2, 64.1, 112.0, 113.7, 124.1, 124.4, 126.0, 127.0, 127.2, 127.3, 

127.9, 128.3, 129.0, 132.2, 137.7, 140.8, 142.1, 155.0, 213.0; MS m/z 410.2 (M++1)；Elemental 

analysis calcd (%) for C28H27NO2 : C 82.12, H 6.65, N 3.42; Found: C 82.25, H 6.61, N 3.50. 

HPLC: OD, i-propanol/hexane= 6:94, flow rate 0.5mL/min, λ = 254 nm): t =8.3 min, t ’=11.6 min, 

racemate. 
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Diastereoisomer (4a’)  

Yield: 15%; 1H NMR (400 MHz, CDCl3) δ1.56-1.66 (m, 1H), 1.70-1.82 (m, 1H), 1.85-2.00 (m, 

2H), 2.02-2.10 (m, 1H), 2.16-2.25 (m, 1H), 2.33-2.38 (m, 1H), 2.58-2.66 (m, 1H), 2.76-2.85 (m, 

1H), 3.62 (s, 3H), 5.34 (d, J = 9.3 Hz, 1H), 6.60 (d, J = 9.3 Hz, 2H), 6.75 (s, 1H), 6.80 (d, J = 8.8 

Hz, 2H), 7.09 (dt, J = 1.4, 7.3 Hz, 1H), 7.16-7.27 (m, 7H), 7.59 (dd, J = 1.5, 8.3 Hz, 2H); 13C 

NMR (100 MHz, CDCl3) δ 25.2, 28.8, 32.2, 43.3, 51.1, 51.3, 63.5, 111.6, 113.8, 123.8, 124.4, 

126.2, 126.9, 127.3, 127.5, 127.8, 128.3, 131.5, 131.6, 136.7, 141.2, 141.3, 155.1, 212.0; MS m/z 

410.2 (M++1)；Elemental analysis calcd (%) for C28H27NO2 : C 82.12, H 6.65, N 3.42; Found: C 

82.03, H 6.80, N 3.62. HPLC: OD, i-propanol/hexane= 6:94, flow rate 0.5mL/min, λ = 254 nm): t 

=8.8 min, t ’=13.7 min, racemate. 

2-(2,3-diphenyl-1,2-dihydroisoquinolin-1-yl)cyclohexanone (4b) 

Yield: 61%; 1H NMR (400 MHz, CDCl3) δ 1.21-1.30 (m, 1H), 1.38-1.50 (m, 2H), 1.66-1.80 (m, 

2H), 1.98-2.08 (m, 1H), 2.34-2.42 (m, 1H), 2.48-2.54 (m, 1H), 3.02-3.10 (m, 1H), 5.40 (d, J = 8.8 

Hz, 1H), 6.77 (s, 1H), 6.79 (d, J = 7.8 Hz, 1H), 6.93 (d, J = 7.8 Hz, 1H), 7.06 (t, J = 7.8 Hz, 2H), 

7.11 (t, J = 7.3 Hz, 1H), 7.17-7.28 (m, 7H), 7.50 (d, J =7.3 Hz, 2H); 13C NMR (100 MHz, CDCl3) 

δ 25.1, 28.9, 32.1, 43.1, 52.0, 63.3, 113.2, 121.8, 122.5, 124.3, 126.2, 126.9, 127.1, 127.3, 128.0, 

128.4, 128.5, 129.7, 132.1, 137.6, 141.5, 147.1, 212.8; MS m/z 380.2 (M++1)；Elemental analysis 

calcd (%) for C27H25NO : C 85.45, H 6.64, N 3.69; Found: C 85.34, H 6.58, N 3.63.  

Diastereoisomer (4b’) 

Yield: 25%; 1H NMR (400 MHz, CDCl3) δ 1.56-1.65 (m, 1H), 1.70-1.83 (m, 2H), 1.85-2.00 (m, 

2H), 2.04-2.10 (m, 1H), 2.17-2.25 (m, 1H), 2.32-2.40 (m, 1H), 2.58-2.65 (m, 1H), 2.79-2.88 (m, 

1H), 5.50 (d, J = 9.3 Hz, 1H), 6.80-6.87 (m, 4H), 7.03-7.15 (m, 3H), 7.18-7.30 (m, 6H), 7.58 (d, J 

=8.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 25.3, 28.9, 32.4, 43.4, 55.0, 62.9, 112.5, 122.0, 
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122.8, 123.9, 126.3, 127.0, 127.3, 127.4, 127.9, 128.3, 128.5, 131.4, 132.2, 136.5, 140.7, 147.6, 

212.0; MS m/z 380.2 (M++1)；Elemental analysis calcd (%) for C27H25NO : C 85.45, H 6.64, N 

3.69; Found: C 85.23, H 6.78, N 3.58.  

2-(2-(4-fluorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)cyclohexanone (4c) 

Yield: 60%; 1H NMR (400 MHz, CDCl3) δ 1.21-1.30 (m, 1H), 1.38-1.50 (m, 2H), 1.62-1.75 (m, 

2H), 2.02-2.08 (m, 1H), 2.34-2.42 (m, 1H), 2.48-2.53 (m, 1H), 3.03-3.09 (m, 1H), 5.25 (d, J = 9.2 

Hz, 1H), 6.72-6.77 (m, 3H), 6.91 (d, J = 7.3 Hz, 1H), 7.13 (dt, J = 1.5, 7.3 Hz, 1H), 7.18-7.28 (m, 

7H), 7.48 (d, J =7.3 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 25.2, 29.0, 32.3, 43.2, 51.7, 64.0, 

112.9, 115.0 (2JCF =21.9 Hz), 124.2 (3JCF =7.6 Hz), 124.3, 126.3, 126.9, 127.2, 127.4, 128.1, 128.4, 

129.2, 132.0, 137.4, 141.6, 143.4, 158.3 (1JCF =240.3 Hz), 213.1; MS m/z 398.2 (M++1)；

Elemental analysis calcd (%) for C27H24FNO : C 81.59, H 6.09, N 3.52; Found: C 81.42, H 6.23, N 

3.61.  

Diastereoisomer (4c’) 

Yield: 27%; 1H NMR (400 MHz, CDCl3) δ 1.57-1.65 (m, 1H), 1.70-1.78 (m, 1H), 1.81-1.98 (m, 

2H), 2.02-2.10 (m, 1H), 2.17-2.25 (m, 1H), 2.31-2.39 (m, 1H), 2.56-2.62 (m, 1H), 2.76-2.82 (m, 

1H), 5.38 (d, J = 9.3 Hz, 1H), 6.72-6.77 (m, 2H), 6.80 (s, 1H), 6.81-6.85 (m, 2H), 6.91 (d, J = 7.3 

Hz, 1H), 7.12 (dt, J = 2.0, 7.3 Hz, 1H), 7.18-7.28 (m, 7H), 7.57 (dd, J =1.5, 8.3 Hz, 2H); 13C NMR 

(100 MHz, CDCl3) δ 25.3, 28.8, 32.2, 43.3, 55.3, 64.4, 112.5, 115.2 (2JCF =21.9 Hz), 124.0, 124.3 

(3JCF =8.6 Hz), 126.5, 127.1, 127.3, 127.4, 128.0, 128.4, 131.4, 131.7, 136.3, 141.0, 143.9, 158.3 

(1JCF =241.2 Hz), 211.9; MS m/z 398.2 (M++1)；Elemental analysis calcd (%) for C27H24FNO : C 

81.59, H 6.09, N 3.52; Found: C 81.35, H 6.37, N 3.45. 

1-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4d)  

Yield: 80%; 1H NMR (400 MHz, CDCl3) δ 1.04 (t, J = 7.3 Hz, 3H), 2.20-2.45 (m, 2H), 2.48 (dd, J 
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= 4.9, 16.6 Hz, 1H), 3.20 (dd, J = 9.3, 16.1 Hz, 1H), 3.62 (s, 3H), 5.44 (dd, J = 4.9, 9.3 Hz, 1H), 

6.61 (d, J = 8.8 Hz, 2H), 6.72 (s, 1H), 6.95-7.00 (m, 3H), 7.12 (dt, J = 1.4, 6.8 Hz, 1H), 7.16-7.26 

(m, 5H), 7.49 (dd, J =1.5, 8.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.4, 37.9, 46.3, 55.2, 61.7, 

111.3, 113.9, 124.0, 124.3, 125.2, 126.7, 127.2, 127.3, 127.9, 128.3, 131.6, 131.7, 137.4, 140.6, 

140.9, 155.1, 210.2; MS m/z 384.2 (M++1)；Elemental analysis calcd (%) for C26H25NO2 : C 81.43, 

H 6.57, N 3.65; Found: C 81.31, H 6.52, N 3.60. 

1-(3-phenyl-2-p-tolyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4e) 

Yield: 91%; 1H NMR (400 MHz, CDCl3) δ 1.04 (t, J = 7.3 Hz, 3H), 2.15 (s, 3H), 2.24-2.43 (m, 

2H), 2.53 (dd, J = 4.8, 16.0 Hz, 1H), 3.20 (dd, J = 9.3, 16.0 Hz, 1H), 5.52 (dd, J = 4.9, 9.3 Hz, 1H), 

6.72 (s, 1H), 6.87 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 6.98-7.03 (m, 1H), 7.12 (t, J = 6.8 

Hz, 1H), 7.16-7.27 (m, 5H), 7.49 (dd, J =1.5, 8.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.4, 

20.4, 37.9, 46.2, 61.2, 111.8, 112.3, 124.3, 125.2, 126.6, 127.1, 127.3, 127.9, 128.3, 129.2, 131.5, 

131.6, 132.0, 137.4, 140.6, 144.6, 210.1; MS m/z 368.2 (M++1)；Elemental analysis calcd (%) for 

C26H25NO : C 84.98, H 6.86, N 3.81; Found: C 84.66, H 6.68, N 3.70.  

1-(2,3-diphenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4f) 

Yield: 82%; 1H NMR (400 MHz, CDCl3) δ 1.03 (t, J = 7.8 Hz, 3H), 2.22-2.42 (m, 2H), 2.55 (dd, J 

= 5.2, 16.4 Hz, 1H), 3.21 (dd, J = 8.8, 16.4 Hz, 1H), 5.58 (dd, J = 4.9, 8.8 Hz, 1H), 6.77 (s, 1H), 

6.79-6.82 (m, 1H), 7.01-7.09 (m, 5H), 7.12 (dt, J = 1.4, 7.6 Hz, 1H), 7.16-7.27 (m, 5H), 7.48 (d, J 

=6.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.4, 37.8, 46.1, 60.9, 112.3, 122.0, 122.3, 124.4, 

125.2, 126.8, 127.0, 127.4, 128.0, 128.4, 128.5, 131.5, 132.2, 137.3, 140.4, 146.9, 210.0; MS m/z 

354.2 (M++1)；Elemental analysis calcd (%) for C25H23NO : C 84.95, H 6.56, N 3.96; Found: C 

84.80, H 6.38, N 3.87.  

1-(2-(4-chlorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4g) 

Yield: 95%; 1H NMR (400 MHz, CDCl3) δ 1.04 (t, J = 7.2 Hz, 3H), 2.20-2.45 (m, 2H), 2.48 (dd, J 
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= 4.8, 16.8 Hz, 1H), 3.22 (dd, J = 8.8, 16.4 Hz, 1H), 5.51 (dd, J = 4.8, 9.2 Hz, 1H), 6.79 (s, 1H), 

6.97-7.06 (m, 5H), 7.14 (dt, J = 1.6, 7.6 Hz, 1H), 7.19-7.28 (m, 5H), 7.45 (d, J = 6.8 Hz, 2H); 13C 

NMR (100 MHz, CDCl3) δ 7.5, 37.7, 45.9, 60.9, 112.9, 123.5, 124.6, 125.1, 126.9, 127.0, 127.2, 

127.5, 128.2, 128.5, 128.6, 131.4, 132.1, 136.9, 139.9, 145.6, 210.0; MS m/z 388.1 (M++1)；

Elemental analysis calcd (%) for C25H22ClNO : C 77.41, H 5.72, N 3.61; Found: C 77.60, H 5.75, 

N 3.50.  

1-(2-(4-fluorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4h) 

Yield: 77%; 1H NMR (400 MHz, CDCl3) δ 1.04 (t, J = 7.3 Hz, 3H), 2.31-2.40 (m, 2H), 2.46 (dd, J 

= 4.8, 16.8 Hz, 1H), 3.23 (dd, J = 9.3, 16.6 Hz, 1H), 5.46 (dd, J = 4.9, 9.3 Hz, 1H), 6.72-6.77 (m, 

3H), 7.00-7.05 (m, 3H), 7.14 (dt, J = 1.5, 6.8 Hz, 1H), 7.19-7.27 (m, 5H), 7.46 (dd, J = 2.0, 8.7 Hz, 

2H); 13C NMR (100 MHz, CDCl3) δ 7.4, 37.8, 46.1, 61.4, 112.2, 115.2 (2JCF = 22.9 Hz ), 123.9 

(3JCF = 8.6 Hz ), 124.5, 125.1, 126.9, 127.1, 127.5, 128.1, 128.4, 131.5, 131.8, 137.0 140.4, 143.2, 

158.4 (1JCF = 240.2 Hz ), 210.1; MS m/z 372.2 (M++1)；Elemental analysis calcd (%) for 

C25H22FNO : C 80.84, H 5.97, N 3.77; Found: C 80.65, H 5.88, N 3.71.  

1-(2-(3-nitrophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4i) 

Yield: 78%; 1H NMR (400 MHz, CDCl3) δ 1.07 (t, J = 7.3 Hz, 3H), 2.34-2.40 (m, 2H), 2.51 (dd, J 

= 4.4, 16.4 Hz, 1H), 3.31 (dd, J = 9.7, 16.8 Hz, 1H), 5.62 (dd, J = 4.4, 9.7 Hz, 1H), 6.89 (s, 1H), 

7.06 (d, J = 7.8 Hz, 1H), 7.18 (dt, J =1.5, 7.2 Hz, 1H), 7.20-7.32 (m, 6H), 7.45 (dd, J = 1.5, 7.8 Hz, 

2H), 7.53 (dd, J = 2.4, 7.8 Hz, 1H), 7.64 (dd, J = 1.6, 8.3 Hz, 1H), 7.93 (t, J = 2.4 Hz, 1H); 13C 

NMR (100 MHz, CDCl3) δ 7.5, 37.4, 45.6, 60.3, 114.4, 116.4, 116.5, 125.0, 125.1, 126.8, 127.5, 

127.6, 127.8, 128.5, 128.8, 129.2, 131.1, 132.5, 136.3, 139.1, 148.0, 148.5, 209.6; MS m/z 399.2 

(M++1)；Elemental analysis calcd (%) for C25H22N2O3 : C 75.36, H 5.57, N 7.03; Found: C 75.25, 

H 5.47, N 7.15.  
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1-(3-phenyl-2-(3-(trifluoromethyl)phenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4j) 

Yield: 68%; 1H NMR (400 MHz, CDCl3) δ 1.05 (t, J = 7.3 Hz, 3H), 2.28-2.40 (m, 2H), 2.53 (dd, J 

= 4.4, 16.4 Hz, 1H), 3.26 (dd, J = 9.3, 16.6 Hz, 1H), 5.60 (dd, J = 4.8, 9.2 Hz, 1H), 6.83 (s, 1H), 

7.04 (t, J = 7.8 Hz, 2H), 7.16 (t, J = 7.8 Hz, 2H), 7.21-7.30 (m, 6H), 7.35 (s, 1H), 7.44 (d, J = 7.3 

Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.5, 37.6, 45.8, 60.4, 113.6, 118.3, 118.6, 123.9 (q, 1JCF = 

270.8 Hz ), 124.8, 125.0, 125.1, 126.9, 127.2, 127.6, 128.3, 128.6, 129.0, 130.9 (q, 2JCF = 31.5 

Hz ), 131.3, 132.4, 136.7, 139.6, 147.3, 209.7; MS m/z 422.2 (M++1)；Elemental analysis calcd (%) 

for C26H22F3NO : C 74.10, H 5.26, N 3.32; Found: C 74.25, H 5.40, N 3.36.  

1-(2-benzyl-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4k) 

Yield: 32%; 1H NMR (400 MHz, CDCl3) δ 1.00 (t, J = 7.3 Hz, 3H), 2.15-2.38 (m, 2H), 2.42 (dd, J 

= 5.4, 16.4 Hz, 1H), 3.02 (dd, J = 5.3, 15.6 Hz, 1H), 4.11 (q, J = 15.2 Hz, 2H), 4.88 (dd, J = 4.9, 

8.8 Hz, 1H), 6.19 (s, 1H), 6.82 (d, J =7.3 Hz, 1H), 7.00-7.16 (m, 8H), 7.33-7.42 (m, 3H), 7.60 (d, 

J =6.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.6, 37.0, 46.9, 55.7, 56.4, 107.7, 123.6, 125.1, 

126.0, 126.9, 127.0, 127.8, 127.9, 128.0, 128.5, 130.8, 132.5, 137.6, 139.1, 145.1, 210.0; MS m/z 

368.2 (M++1)；Elemental analysis calcd (%) for C26H25NO : C 84.98, H 6.86, N 3.81; Found: C 

84.79, H 6.99, N 3.75.  

1-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)propan-2-one (4l) 

Yield: 77%; 1H NMR (400 MHz, CDCl3) δ 2.09 (s, 3H), 2.50 (dd, J = 4.9, 16.6 Hz, 1H), 3.23 (dd, 

J = 8.8, 16.6 Hz, 1H), 3.60 (s, 3H), 5.42 (dd, J = 4.9, 8.8 Hz, 1H), 6.59 (d, J = 8.8 Hz, 2H), 6.72 (s, 

1H), 6.98-7.00 (m, 3H), 7.11 (dt, J = 1.4, 7.3 Hz, 1H), 7.17-7.26 (m, 5H), 7.51 (dd, J =1.5, 8.4 Hz, 

2H); 13C NMR (100 MHz, CDCl3) δ 31.8, 47.4, 55.1, 61.5, 111.3, 113.8, 124.0, 124.3, 125.2, 

126.6, 127.2, 127.3, 127.9, 128.3, 131.5, 131.7, 137.4, 140.5, 140.9, 155.1, 207.5; MS m/z 370.2 

(M++1)；Elemental analysis calcd (%) for C25H23NO2 : C 81.27, H 6.27, N 3.79; Found: C 81.45, H 

6.35, N 3.64; HPLC: OD, i-propanol/hexane= 6:94, flow rate 0.5mL/min, λ = 254 nm): t =13.2 
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min, t ’=23.0 min, racemate. 

1-(2,3-diphenyl-1,2-dihydroisoquinolin-1-yl)propan-2-one (4m)1 

Yield: 77%; 1H NMR (400 MHz, CDCl3) δ 2.09 (s, 3H), 2.58 (dd, J = 5.0, 16.5 Hz, 1H), 3.23 (dd, 

J = 8.7, 16.5 Hz, 1H), 5.56 (dd, J = 5.0, 8.3 Hz, 1H), 6.76 (s, 1H), 6.75-6.82 (m, 1H), 7.01-7.08 (m, 

5H), 7.12 (t, J = 7.3 Hz, 1H), 7.17-7.27 (m, 5H), 7.50 (d, J =6.8 Hz, 2H).  

1-(2-(4-fluorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)propan-2-one (4n) 

Yield: 93%; 1H NMR (400 MHz, CDCl3) δ 2.11 (s, 3H), 2.49 (dd, J = 4.4, 16.6 Hz, 1H), 3.26 (dd, 

J = 9.3, 16.6 Hz, 1H), 5.45 (dd, J = 4.4, 9.3 Hz, 1H), 6.72-6.76 (m, 3H), 7.02-7.06 (m, 3H), 7.14 (t, 

J = 6.8 Hz, 1H), 7.20-7.28 (m, 5H), 7.48 (d, J =7.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 31.5, 

47.2, 61.2, 112.3, 115.2 (2JCF = 22.9 Hz ), 123.9 (3JCF = 7.6 Hz ), 124.5, 125.1, 126.9, 127.1, 127.5, 

128.1, 128.4, 131.5, 131.7, 137.0, 140.5, 143.2, 158.4 (1JCF = 241.2 Hz ), 207.3; MS m/z 358.2 

(M++1)；Elemental analysis calcd (%) for C24H20FNO : C 80.65, H 5.64, N 3.92; Found: C 80.70, 

H 5.70, N 3.85.  

1-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pentan-2-one  (4o) 

Yield: 80%; 1H NMR (400 MHz, CDCl3) δ 0.87 (t, J = 7.3 Hz, 3H), 1.53-1.61 (m, 2H), 2.20-2.38 

(m, 2H), 2.44 (dd, J = 4.9, 16.6 Hz, 1H), 3.20 (dd, J = 9.3, 16.6 Hz, 1H), 3.59 (s, 3H), 5.44 (dd, J 

= 4.9, 8.9 Hz, 1H), 6.59 (d, J = 9.3 Hz, 2H), 6.72 (s, 1H), 6.95-7.00 (m, 3H), 7.12 (dt, J = 1.4, 6.8 

Hz, 1H), 7.16-7.26 (m, 5H), 7.49 (d, J =6.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 13.6, 16.8，

46.5, 46.6, 55.1, 61.6, 111.3, 113.8, 124.0, 124.3, 125.2, 126.6, 127.2, 127.3, 127.9, 128.3, 131.6, 

131.7, 137.3, 140.6, 140.9, 155.1, 209.7; MS m/z 398.2 (M++1)；Elemental analysis calcd (%) for 

C27H27NO2 : C 81.58, H 6.85, N 3.52; Found: C 81.42, H 6.63, N 3.61.  

1-(4-methoxyphenyl)-2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)ethanone 
(4p) 

Yield: 61%; 1H NMR (400 MHz, CDCl3) δ 2.84 (dd, J = 4.4, 15.6 Hz, 1H), 3.63 (s, 3H), 3.81 (s, 
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3H), 3.84 (dd, J = 9.2, 16.0 Hz, 1H), 5.62 (dd, J = 4.4, 9.3 Hz, 1H), 6.59 (d, J = 9.2 Hz, 2H), 6.73 

(s, 1H), 6.84 (d, J = 8.8 Hz, 2H), 6.96 (d, J = 9.2 Hz, 2H), 7.08-7.15 (m, 5H), 7.21-7.29 (m, 2H), 

7.33-7.35 (m, 2H), 7.91 (d, J = 8.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 42.2, 55.2, 55.4，62.7, 

111.2, 113.7, 113.8，124.1, 124.2, 125.3, 126.6, 127.3, 127.5, 127.7, 128.0, 130.6，130.7，131.7, 

131.8, 137.3, 140.6, 141.3, 155.0, 163.5，197.7; MS m/z 462.2 (M++1)；Elemental analysis calcd 

(%) for C31H27NO3 : C 80.67, H 5.90, N 3.03; Found: C 80.55, H 5.81, N 3.25.  

(Z)-4-hydroxy-5-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pent-3-en-2-one 
(4q) 

Yield: 60%; 1H NMR (400 MHz, CDCl3) δ 2.04 (s, 3H), 2.41 (dd, J = 6.0, 14.6 Hz, 1H), 2.86 (dd, 

J = 9.2, 16.1 Hz, 1H), 3.63 (s, 3H), 5.38 (dd, J = 4.6, 10.6 Hz, 1H), 5.45 (s, 1H), 6.59 (d, J = 8.4 

Hz, 2H), 6.71 (s, 1H), 6.86 (d, J = 9.2 Hz, 2H), 7.03 (d, J = 7.6 Hz, 1H), 7.12 (dt, J = 1.5, 6.8 Hz, 

1H), 7.19-7.29 (m, 5H), 7.55 (dd, J =1.6, 7.6 Hz, 2H), 15.76 (br, 1H); 13C NMR (100 MHz, CDCl3) 

δ 25.4, 42.7, 55.2, 63.4, 102.6, 110.9, 113.9, 124.0, 124.3, 125.1, 126.5, 127.4, 127.6, 127.9, 128.1, 

131.3, 131.6, 137.2, 140.6, 140.7, 155.1, 189.1, 193.4; MS m/z 412.2 (M++1)；Elemental analysis 

calcd (%) for C27H25NO3 : C 78.81, H 6.12, N 3.40; Found: C 78.95, H 6.30, N 3.55.  

2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pentan-3-one (4r) 

Yield: 30%; 1H NMR (400 MHz, CDCl3) δ 0.88 (d, J = 6.8 Hz, 3H), 1.07 (t, J = 6.8 Hz, 3H), 

2.37-2.54 (m, 2H), 3.12-3.21 (m, 1H), 3.63 (s, 3H), 4.94 (d, J = 10.8 Hz, 1H), 6.59 (d, J = 9.3 Hz, 

2H), 6.86 (s, 1H), 6.93-6.96 (m, 3H), 7.14 (t, J = 6.8 Hz, 1H), 7.18-7.30 (m, 5H), 7.47 (d, J = 7.6 

Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.2, 15.3, 37.6, 46.3, 55.2, 68.5, 111.5, 113.8, 124.1, 

124.3, 126.1, 127.1, 127.2, 127.4, 128.0, 128.3, 129.3, 132.0, 136.7, 140.6, 141.1, 155.3, 215.9; 

MS m/z 398.2 (M++1)；Elemental analysis calcd (%) for C27H27NO2 : C 81.58, H 6.85, N 3.52; 

Found: C 81.32, H 6.65, N 3.32.  
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Diastereoisomer (4r’) 

Yield: 20%; 1H NMR (400 MHz, CDCl3) δ 0.70 (t, J = 7.9 Hz, 3H), 1.49 (d, J = 6.8 Hz, 3H), 

2.00-2.08 (m, 2H), 3.20-3.23 (m, 1H), 3.65 (s, 3H), 4.87 (d, J = 10.2 Hz, 1H), 6.63 (d, J = 9.3 Hz, 

2H), 6.73 (s, 1H), 6.79 (d, J = 7.4 Hz, 1H), 6.87 (d, J = 12.2 Hz, 2H), 7.05 (t, J = 7.8 Hz, 1H), 

7.18-7.28 (m, 5H), 7.60 (d, J = 7.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.1, 15.1, 38.2, 47.5, 

55.3, 67.9, 111.3, 113.9, 124.2, 124.3, 126.2, 126.7, 127.3, 127.5, 128.0, 128.3, 130.2, 131.7, 

137.1, 140.7, 141.1, 155.2, 214.9; MS m/z 398.2 (M++1)；Elemental analysis calcd (%) for 

C27H27NO2 : C 81.58, H 6.85, N 3.52; Found: C 81.38, H 7.05, N 3.28.  

1-(2,3-bis(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4s) 

Yield: 91%; 1H NMR (400 MHz, CDCl3) δ 1.04 (t, J = 7.2 Hz, 3H), 2.27-2.42 (m, 2H), 2.46 (dd, J 

= 4.8, 16.0 Hz, 1H), 3.20 (dd, J = 9.2, 16.0 Hz, 1H), 3.64 (s, 3H), 3.74 (s, 3H), 5.41 (dd, J = 4.8, 

9.6 Hz, 1H), 6.61 (d, J = 9.2 Hz, 2H), 6.64 (s, 1H), 6.77 (d, J = 8.8 Hz, 2H), 6.96-6.99 (m, 3H), 

7.10 (dt, J = 1.2, 6.8 Hz, 1H), 7.19-7.24 (m, 2H), 7.42 (d, J = 8.8 Hz, 2H); 13C NMR (100 MHz, 

CDCl3) δ 7.5, 37.9, 46.2, 55.1, 55.2, 61.8, 109.9, 113.7, 113.8, 124.1, 125.2, 126.3, 127.2, 127.3, 

128.5, 129.8, 131.5, 132.0, 137.4, 140.6, 140.7, 155.1, 159.4, 210.4; MS m/z 414.2 (M++1)；

Elemental analysis calcd (%) for C27H27NO3 : C 78.42, H 6.58, N 3.39; Found: C 78.24, H 6.50, N 

3.55.  

1-(2-(4-fluorophenyl)-3-(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4t) 

Yield: 50%; 1H NMR (400 MHz, CDCl3) δ 1.05 (t, J = 7.6 Hz, 3H), 2.26-2.42 (m, 2H), 2.45 (dd, J 

= 4.8, 16.8 Hz, 1H), 3.23 (dd, J = 9.6, 16.4 Hz, 1H), 3.75 (s, 3H), 5.44 (dd, J = 4.4, 9.2 Hz, 1H), 

6.68 (s, 1H), 6.73-6.79 (m, 4H), 6.99-7.05 (m, 3H), 7.12 (dt, J = 2.0, 7.2 Hz, 1H), 7.20-7.25 (m, 

2H), 7.39 (d, J = 8.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 7.5, 37.8, 46.0, 55.1, 61.5, 110.7, 

113.8, 115.2 (2JCF = 22.2 Hz ), 124.0 (3JCF = 7.9 Hz ), 124.3, 125.1, 126.6, 127.4, 128.4, 129.5, 
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131.6, 131.8, 140.2, 143.4, 158.4 (1JCF = 242.3 Hz), 159.6, 210.3; MS m/z 402.2 (M++1)；

Elemental analysis calcd (%) for C26H24FNO2 : C 77.78, H 6.03, N 3.49; Found: C 77.57, H 6.15, 

N 3.42.  

1-(3-cyclopropyl-2-(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4u) 

Yield: 30%; 1H NMR (400 MHz, CDCl3) δ 0.63-0.76 (m, 4H), 0.99 (t, J = 7.3 Hz, 3H), 1.26-1.34 

(m,1H), 2.18-2.28 (m, 1H), 2.34-2.45 (m, 1H), 2.54 (dd, J = 5.9, 14.6 Hz, 1H), 2.99 (dd, J = 8.3, 

15.2 Hz, 1H), 3.75 (s, 3H), 5.18 (t, J = 7.8 Hz, 1H), 5.82 (s, 1H), 6.78 (d, J = 8.3 Hz, 2H), 6.90 (d, 

J = 8.0 Hz, 1H), 6.98-7.02 (m, 2H), 7.08 (d, J = 8.3 Hz, 2H), 7.13 (t, J = 7.3 Hz, 1H); 13C NMR 

(100 MHz, CDCl3) δ 7.5, 7.7, 10.1, 14.1, 38.0, 46.4, 55.4, 62.1, 102.4, 113.9, 122.9, 125.1, 125.2, 

125.3, 127.2, 129.7, 131.9, 140.0, 145.3, 155.9, 210.5; MS m/z 348.2 (M++1)；Elemental analysis 

calcd (%) for C23H25NO2 : C 79.51, H 7.25, N 4.03; Found: C 79.35, H 7.17, N 4.10.  

1-(3-cyclopropyl-2-(4-fluorophenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4v) 

Yield: 35%; 1H NMR (400 MHz, CDCl3) δ 0.64-0.82 (m, 4H), 1.01 (t, J = 7.3 Hz, 3H), 1.29-1.35 

(m, 1H), 2.23-2.32 (m, 1H), 2.35-2.45 (m, 1H), 2.49 (dd, J = 5.4, 14.6 Hz, 1H), 3.04 (dd, J = 8.3, 

15.6 Hz, 1H), 5.21 (dd, J = 5.4, 8.3 Hz, 1H), 5.92 (s, 1H), 6.89-6.94 (m, 3H), 7.02 (d, J = 7.3 Hz, 

2H), 7.10-7.16 (m, 3H); 13C NMR (100 MHz, CDCl3) δ 7.5, 7.9, 10.1, 14.1, 38.0, 46.3, 61.8, 

104.4, 115.3 (2JCF = 21.9 Hz), 123.2, 124.8 (3JCF = 7.6 Hz), 125.0, 125.6, 127.3, 130.1, 131.6, 

142.8, 144.7, 159.0 (1JCF = 241.2 Hz), 210.4; MS m/z 336.2 (M++1)；Elemental analysis calcd (%) 

for C22H22FNO : C 78.78, H 6.61, N 4.18; Found: C 78.98, H 6.57, N 4.05.  

1-(3-butyl-2-(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4w) 

Yield: 28%; 1H NMR (400 MHz, CDCl3) δ 0.84 (t, J = 7.3 Hz, 3H), 0.99 (t, J = 7.3 Hz, 3H), 

1.22-1.45 (m, 4H), 2.07-2.40 (m, 4H), 2.57 (dd, J = 6.3, 16.1 Hz, 1H), 3.01 (dd, J = 7.8, 16.1 Hz, 

1H), 3.75 (s, 3H), 5.44 (dd, J = 5.9, 7.3 Hz, 1H), 6.05 (s, 1H), 6.77 (d, J = 8.3 Hz, 2H), 6.89 (d, J 

= 7.3 Hz, 1H), 7.00-7.06 (m, 4H), 7.15 (t, J = 7.3 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 7.5, 
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13.8, 22.3, 30.6, 32.7, 37.7, 46.8, 55.4, 61.7, 108.2, 114.0, 123.1, 125.1, 125.4, 125.5, 127.1, 129.7, 

131.8, 139.9, 143.6, 156.0, 210.0; MS m/z 364.2 (M++1)；Elemental analysis calcd (%) for 

C24H29NO2 : C 79.30, H 8.04, N 3.85; Found: C 79.56, H 8.20, N 3.75.  

2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pentan-3-one (4x) 

Yield: 12%; 1H NMR (400 MHz, CDCl3) δ 0.89 (t, J = 6.8 Hz, 3H), 1.98-2.05 (m, 1H), 2.23-2.28 

(m, 1H), 2.68 (dd, J = 3.9, 15.2 Hz, 1H), 3.10 (dd, J = 8.8, 15.2 Hz, 1H), 3.78 (s, 3H), 5.51-5.55 

(m, 1H), 5.82 (d, J = 7.3 Hz, 1H), 6.54 (d, J = 7.8 Hz, 1H), 6.88 (d, J = 8.9 Hz, 2H), 7.00-7.10 (m, 

5H), 7.17 (t, J = 7.3 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 7.3, 37.9, 44.7, 55.6, 56.6, 103.7, 

114.7, 117.6, 123.3, 125.6, 125.8, 127.5, 129.6, 129.7, 131.2, 138.6, 154.6, 210.1; MS m/z 308.1 

(M++1)；Elemental analysis calcd (%) for C20H21NO2 : C 78.15, H 6.89, N 4.56; Found: C 77.85, H 

6.95, N 4.36 

 
Reference: 
1. Asao, N.; Yudha S., S.; Nogami, T.; Yamamoto, Y. Angew. Chem. Int. Ed. 2005, 44, 5526-5528. 
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