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General Information

Unless otherwise noted, all reagents and solvents were obtained commercially and used without 
further purification. N-sulfonylhydrazones 1 were prepared according to our previous work. 
Column chromatography on silica gel (300-400 mesh) was carried out using technical grade 60-90 
oC petroleum ether (distillated prior to use) and analytical grade EtOAc (without further 
purification). 1H and 13C spectra were recorded on a 500 MHz or 400 MHz spectrometer. 
Chemical shifts were reported in ppm. 1H NMR spectra were referenced to CDCl3 (7.26 ppm), and 
13C-NMR spectra were referenced to CDCl3 (77.0 ppm). Peak multiplicities were designated by 
the following abbreviations: s, singlet; d, doublet; t, triplet; m, multiplet; brs, broad singlet and J, 
coupling constant in Hz.1 IR spectra were recorded on an FTIR spectrometer as thin film. 
Absorptions were given in wavenumbers (cm-1). HRMS spectra were recorded with Micromass 
QTOF2 Quadrupole/Time-of-Flight Tandem mass spectrometer using electron spray ionization.
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General procedure for synthesis of N-propargylic 

sulfonylhydrazones 1 and pyrazolo[5,1-a]isoquinolines 2 

General procedure for synthesis of N-propargylic sulfonylhydrazones 1
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To a solution of N-sulfonylhydrazone 5 (2 mmol) and propargyl bromide 6 (2.2 mmol) in DMF 
(10 mL), K2CO3 (2.2 mmol) were slowly added. The reaction mixture was stirred at room 
temperature, and the reaction progress monitored by TLC. Upon completion, the mixture was 
filtered off and water (20 mL) was added. The aqueous phase was extracted with CH2Cl2 (3×10 
mL). The combined organic layers were washed with brine, dried over Na2SO4. The solvent was 
removed under vacuum, and then the residue was further purified by silica gel column 
chromatography (petroleum ether and ethyl acetate) to afford propargylic hydrazone 1. 

General procedure for synthesis pyrazolo[5,1-a]isoquinolines 2
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To a solution of N-propargylic sulfonylhydrazone 1 (0.5 mmol) and Na2CO3 (0.5 mmol) in DMSO 
(5 mL), Cu(OTf)2 (0.15 mmol) was added and the mixture was stirred at 150 oC in air. When the 
reaction was completed (30 min - 1 h, monitored by TLC), water was added to the mixture. The 
aqueous phase was extracted with CH2Cl2 (3×10 mL). The combined organic layers were washed 
with brine, dried over Na2SO4. The solvent was removed under vacuum, and then the residue was 
further purified by silica gel column chromatography (petroleum ether and ethyl acetate) to afford 
product 2.
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Single crystal X-ray structure for 2i

Figure S1. Single crystal X-ray structure for 2i (drawn with 30% probability).

S4



S5



S6



S7



S8



The HRMS of 2n-18O

Figure S2. 2n-18O HRMS (ESI) m/z calcd for C24H15ClN2
18O [M+Na]+ 407.0808, 

found: 407.0816.
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1H, 13C-NMR, IR, MP and MS Data of 2a-2g, 2i-2s, 2v, 4v

Phenyl(5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)methanone (2a). A white solid 

(mp: 182-183 oC, Rf = 0.6, petroleum ether/ethyl acetate = 6:1); 1H NMR (400 MHz, 

CDCl3) δ 7.32 (s, 1H), 7.50-7.58 (m, 5H), 7.59-7.64 (m, 1H), 7.65-7.72 (m, 2H), 7.81-

7.88 (m, 3H), 7.96 (d, 2H, J = 7.38 Hz), 8.16 (s, 1H), 9.45 (d, 1H, J = 7.74 Hz); 13C 

NMR (100 MHz, CDCl3) δ 115.8, 123.9, 126.9, 127.1, 127.7, 128.4, 128.4, 129.5, 

129.7, 129.8, 129.8, 130.9, 132.3, 133.4, 138.3, 139.8, 140.2, 146.2, 190.4; IR (film): 

3056, 1645, 1519 cm−1;HRMS (ESI) m/z calcd for C24H16N2O [M+Na]+ 371.1155, 

found: 371.1149.

(5-(4-Bromophenyl)pyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2b). A 

yellow solid (mp: 212-213 oC, Rf = 0.4, petroleum ether/ethyl acetate = 6:1); 1H NMR 

(500 MHz, CDCl3) δ 7.30 (s, 1H), 7.50-7.55 (m, 2H), 7.59-7.63 (m, 1H), 7.65-7.71 (m, 

4H), 7.72-7.76 (m, 2H), 7.80-7.84 (m, 1H), 7.92-7.97 (m, 2H), 8.14 (s, 1H), 9.42 (d, 

1H, J = 7.97 Hz); 13C NMR (125 MHz, CDCl3) δ 115.8, 116.0, 123.9, 124.0, 126.9, 

127.2, 127.9, 128.4, 129.7, 129.9, 130.7, 131.3, 131.7, 132.2, 132.4, 137.1, 139.8, 

140.1, 146.1, 190.3; IR (film): 3058, 1639, 1520 cm−1; HRMS (ESI) m/z calcd for 

C24H15BrN2O [M+Na]+ 449.0260 and 451.0240, found: 449.0258 and 451.0238.

Phenyl(5-(p-tolyl)pyrazolo[5,1-a]isoquinolin-1-yl)methanone (2c). A white solid 

(mp: 184-185 oC, Rf = 0.7, petroleum ether/ethyl acetate = 6:1); 1H NMR (400 MHz, 

CDCl3) δ 2.46 (s, 3H), δ 7.30 (s, 1H), 7.36 (d, 2H, J = 7.92 Hz), 7.49-7.56 (m, 2H), 

7.58-7.70 (m, 3H), 7.72-7.76 (m, 2H), 7.79-7.85 (m, 1H), 7.91-8.00 (m, 2H), 8.15 (s, 

1H), 9.44 (d, 1H, J = 7.90 Hz); 13C NMR (100 MHz, CDCl3) δ 21.4, 115.5, 115.8, 
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123.8, 126.9, 127.0, 127.5, 128.4, 129.1, 129.6, 129.8, 130.5, 131.0, 132.3, 138.4, 

139.6, 139.8, 140.2, 146.2, 190.4; IR (film): 3061, 1642, 1508 cm−1; HRMS (ESI) m/z 

calcd for C25H18N2O [M+Na]+ 385.1311, found: 385.1308.

(5-(4-Methoxyphenyl)pyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2d). A 

white solid (mp: 195-196 oC, Rf = 0.5, petroleum ether/ethyl acetate = 5:1); 1H NMR 

(500 MHz, CDCl3) δ 3.90 (s, 3H), δ 7.05-7.09 (m, 2H), 7.28 (s, 1H), 7.50-7.54 (m, 

2H), 7.59-7.70 (m, 3H), 7.78-7.84 (m, 3H), 7.93-7.97 (m, 2H), 8.15 (s, 1H), 9.43 (d, 

1H, J = 8.15 Hz); 13C NMR (125 MHz, CDCl3) δ 55.4, 113.9, 115.3, 115.8, 123.8, 

125.8, 126.9, 127.0, 127.5, 128.4, 129.8, 131.1, 132.3, 138.2, 139.8, 140.3, 146.2, 

160.6, 190.4; IR (film): 3058, 1640, 1511 cm−1; HRMS (ESI) m/z calcd for 

C25H18N2O2 [M+Na]+ 401.1260, found: 401.1256.

(5-(4-Ethylphenyl)pyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2e). A 

white solid (mp: 179-180 oC, Rf = 0.7, petroleum ether/ethyl acetate = 6:1); 1H NMR 

(500 MHz, CDCl3) δ 1.32 (t, 3H, J = 7.62 Hz), δ 2.77 (q, 2H, J = 7.60 Hz), 7.31 (s, 

1H), 7.38-7.41 (m, 2H), 7.50-7.54 (m, 2H), 7.59-7.70 (m, 3H), 7.75-7.79 (m, 2H), 

7.80-7.84 (m, 1H), 7.93-7.98 (m, 2H), 8.16 (s, 1H ), 9.44 (m, 1H); 13C NMR (125 

MHz, CDCl3) δ 15.3, 28.8, 115.6, 115.8, 123.8, 126.9, 127.0, 127.5, 128.0, 128.4, 

129.6, 129.8, 130.7, 131.0, 132.3, 138.4, 139.8, 140.2, 145.9, 146.2, 190.4; IR (film): 

3055, 1642, 1508 cm−1; HRMS (ESI) m/z calcd for C26H20N2O [M+Na]+ 399.1468, 

found: 399.1465.

Phenyl(5-(m-tolyl)pyrazolo[5,1-a]isoquinolin-1-yl)methanone (2f). A white solid 

(mp:185-186 oC, Rf = 0.6, petroleum ether/ethyl acetate = 6:1); 1H NMR (400 MHz, 
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CDCl3) δ 2.47 (s, 3H), 7.30 (s, 1H), 7.32-7.36 (m, 1H), 7.42-7.48 (m, 1H), 7.50-7.55 

(m, 2H), 7.58-7.71 (m, 5H), 7.80-7.85 (m, 1H), 7.93-7.98 (m, 2H), 8.15 (s, 1H ), 9.45 

(d, 1H, J = 7.86 Hz); 13C NMR (100 MHz, CDCl3) δ 21.5, 115.8, 115.8, 123.9, 126.8, 

126.9, 127.1, 127.6, 128.3, 128.4, 129.8, 130.2, 130.3, 131.0, 132.3, 133.4, 138.2, 

138.5, 139.8, 140.2, 146.3, 190.4; IR (film): 3055, 1643, 1518 cm−1; HRMS (ESI) m/z 

calcd for C25H18N2O [M+Na]+ 385.1311, found: 385.1308.

(Phenyl(5-(thiophen-3-yl)pyrazolo[5,1-a]isoquinolin-1-yl)methanone (2g). A white 

solid (mp: 167-168 oC, Rf = 0.6, petroleum ether/ethyl acetate = 5:1); 1H NMR (400 

MHz, CDCl3) δ 7.48-7.56 (m, 4H), 7.60-7.67 (m, 2H), 7.67-7.71 (m, 1H), 7.72-7.76 

(m, 1H), 7.81-7.85 (m, 1H), 7.94-7.97 (m, 2H), 8.20 (s, 1H ), 8.26-8.30 (m, 1H), 9.41 

(d, 1H, J = 8.05 Hz); 13C NMR (100 MHz, CDCl3) δ 114.9, 115.8, 123.6, 125.5, 126.8, 

127.0, 127.3, 127.7, 128.2, 128.4, 129.8, 129.8, 130.8, 132.4, 133.3, 133.4, 139.9, 

140.2, 146.1, 190.5; IR (film): 3051, 1638, 1507 cm−1; HRMS (ESI) m/z calcd for 

C22H14N2OS [M+Na]+ 377.0719, found: 377.0716.

(1-Benzoylpyrazolo[5,1-a]isoquinolin-5-yl)methyl acetate (2i). A white solid (mp: 

138-139 oC, Rf = 0.5, petroleum ether/ethyl acetate = 5:1); 1H NMR (400 MHz, 

CDCl3) δ 2.21 (s, 3H), 5.70 (s, 2H), 7.38 (s, 1H), 7.51-7.55 (m, 2H), 7.60-7.72 (m, 

3H), 7.81-7.85 (m, 1H), 7.91-7.95 (m, 2H), 8.19 (s, 1H ), 9.42 (d, 1H, J = 7.81 Hz); 

13C NMR (100 MHz, CDCl3) δ 20.9, 60.8, 114.8, 116.0, 124.2, 127.0, 127.2, 128.1, 

128.4, 129.7, 129.8, 130.2, 132.3, 132.7, 139.3, 140.1, 146.4, 170.4, 190.3; IR (film): 

3061, 1745, 1642, 1520 cm−1; HRMS (ESI) m/z calcd for C21H16N2O3 [M+Na]+ 

367.1053, found: 367.1050.
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(5-Cyclopropylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2j). A white 

solid (mp: 112-115 oC, Rf = 0.6, petroleum ether/ethyl acetate = 6:1); 1H NMR (500 

MHz, CDCl3) δ 0.94-0.98 (m, 2H), 1.21-1.26 (m, 2H), 2.71-2.79 (m, 1H), 6.93 (s, 1H), 

7.50-7.54 (m, 2H), 7.56-7.65 (m, 3H), 7.69-7.73 (m, 1H), 7.92-8.00 (m, 2H), 8.21 (s, 

1H ), 9.40 (d, 1H, J = 8.26 Hz); 13C NMR (125 MHz, CDCl3) δ 7.3, 11.7, 110.3, 

115.9, 123.2, 126.4, 126.8, 126.9, 128.3, 129.5, 129.7, 131.0, 132.2, 139.4, 140.3, 

140.6, 146.2, 190.4; IR (film): 3058, 2917, 1645, 1514 cm−1; HRMS (ESI) m/z calcd 

for C21H16N2O [M+Na]+ 335.1155, found: 335.1151.

(5-Pentylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2k). A yellow solid 

(mp: 59-60 oC, Rf = 0.7, petroleum ether/ethyl acetate = 6:1); 1H NMR (500 MHz, 

CDCl3) δ 0.94 (t, 3H, J = 7.14 Hz), 1.40-1.50 (m, 4H), 1.88-1.94 (m, 2H), 3.22 (t, 2H, 

J = 7.68 Hz), 7.09 (s, 1H), 7.50-7.54 (m, 2H), 7.57-7.65 (m, 3H), 7.72-7.75 (m, 1H), 

7.92-7.96 (m, 2H), 8.16 (s, 1H ), 9.42 (d, 1H, J = 8.17 Hz); 13C NMR (125 MHz, 

CDCl3) δ 14.0, 22.4, 26.7, 31.2, 31.5, 113.0, 115.7, 123.3, 126.3, 126.8, 126.8, 128.3, 

129.5, 129.7, 130.9, 132.1, 139.3, 139.4, 140.3, 146.1, 190.3; IR (film): 3056, 2955, 

1648, 1517 cm−1; HRMS (ESI) m/z calcd for C23H22N2O [M+Na]+ 365.1624, found: 

365.1621.

(2-Methyl-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2l). A 

yellow solid (mp: 55-56 oC, Rf = 0.7, petroleum ether/ethyl acetate = 7:1); 1H NMR 

(400 MHz, CDCl3) δ 2.28 (s, 3H), 7.16 (s, 1H), 7.36-7.41 (m, 1H), 7.45-7.62 (m, 7H), 

7.72-7.77 (m, 1H), 7.90-7.96 (m, 4H), 8.22 (d, 1H, J = 8.24 Hz); 13C NMR (100 MHz, 

CDCl3) δ 14.2, 114.0, 123.0, 125.3, 127.2, 127.2, 128.3, 128.7, 129.4, 129.7, 129.7, 
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130.5, 133.1, 133.5, 137.9, 138.9, 139.4, 151.1, 193.6; IR (film): 3058, 1642, 1526 

cm−1; HRMS (ESI) m/z calcd for C25H18N2O [M+Na]+ 385.1311, found: 385.1307.

(2-Ethyl-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2m). A 

white solid (mp: 51-52 oC, Rf = 0.7, petroleum ether/ethyl acetate = 7:1); 1H NMR 

(400 MHz, CDCl3) δ 1.18 (t, 3H, J = 7.55 Hz), 2.68 (q, 2H, J = 7.54 Hz), 7.15 (s, 1H), 

7.32-7.38 (m, 1H), 7.44-7.56 (m, 6H), 7.57-7.62 (m, 1H), 7.71-7.75 (m, 1H), 7.93-

7.98 (m, 4H), 8.08 (d, 1H, J = 8.30 Hz); 13C NMR (100 MHz, CDCl3) δ 14.0, 21.5, 

113.1, 113.8, 123.1, 125.2, 127.2, 127.2, 128.3, 128.6, 128.7, 129.4, 129.7, 129.8, 

130.5, 133.2, 133.6, 138.0, 138.6, 139.3, 156.2, 193.9; IR (film): 3061, 2965, 1649, 

1530 cm−1; HRMS (ESI) m/z calcd for C26H20N2O [M+Na]+ 399.1468, found: 

399.1465.

(9-Chloro-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2n). A 

white solid (mp: 199-200 oC, Rf = 0.6, petroleum ether/ethyl acetate = 5:1); 1H NMR 

(400 MHz, CDCl3) δ 7.27 (s, 1H), 7.50-7.56 (m, 5H), 7.59-7.65 (m, 2H), 7.73-7.77 (m, 

1H), 7.82-7.86 (m, 2H), 7.91-7.95 (m, 2H), 8.17 (s, 1H), 9.56 (d, 1H, J = 1.66 Hz); 

13C NMR (100 MHz, CDCl3) δ 115.1, 116.1, 124.8, 126.3, 128.4, 128.4, 129.2, 129.6, 

130.4, 132.4, 133.0, 130.4, 133.6, 138.6, 138.8, 140.0, 146.4, 190.2; IR (film): 3064, 

1642, 1517 cm−1; HRMS (ESI) m/z calcd for C24H15ClN2O [M+Na]+ 405.0765, found: 

405.0761.

(9-Methoxy-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2o). A 

white solid (mp: 192-193 oC, Rf = 0.5, petroleum ether/ethyl acetate = 5:1); 1H NMR 

(400 MHz, CDCl3) δ 4.02 (s, 3H), 7.28 (s, 1H), 7.29-7.34 (m, 1H), 7.48-7.63 (m, 6H), 
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7.70-7.75 (m, 1H), 7.81-7.95(m, 4H), 8.15 (s, 1H), 9.14 (d, 1H, J = 2.2 Hz); 13C NMR 

(100 MHz, CDCl3) δ 55.8, 107.4, 115.6, 115.7, 121.1, 125.3, 125.3, 128.3, 128.4, 

128.4, 129.3, 129.6, 129.7, 132.0, 133.6, 136.1, 139.5, 140.7, 146.8, 159.0, 190.6; IR 

(film): 3098, 1639, 1520 cm−1; HRMS (ESI) m/z calcd for C25H18N2O2 [M+Na]+ 

401.1260, found: 401.1256.

(8-Methyl-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2p). A 

white solid (mp: 142-143 oC, Rf = 0.7, petroleum ether/ethyl acetate = 6:1); 1H NMR 

(400 MHz, CDCl3) δ 2.56 (s, 3H), 7.25 (s, 1H), 7.47-7.56 (m, 6H), 7.58-7.63 (m, 2H), 

7.81-7.86 (m, 2H), 7.92-7.98(m, 2H), 8.14 (s, 1H), 9.37 (d, 1H, J = 8.4 Hz); 13C NMR 

(100 MHz, CDCl3) δ 21.7, 115.4, 115.6, 121.8, 126.7, 126.9, 128.3, 128.4, 129.4, 

129.5, 129.7, 129.7, 131.2, 132.2, 133.5, 138.2, 139.9, 140.2, 140.3, 146.3, 190.3; IR 

(film): 3058, 1645, 1517 cm−1; HRMS (ESI) m/z calcd for C25H18N2O [M+Na]+ 

385.1311, found: 385.1308.

Naphthalen-1-yl(5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)methanone (2q). A white 

solid (mp: 85-86 oC, Rf = 0.5, petroleum ether/ethyl acetate = 5:1); 1H NMR (500 

MHz, CDCl3) δ 7.37 (s, 1H), 7.51-7.56 (m, 6H), 7.74-7.78 (m, 3H), 7.83-7.88 (m, 3H), 

7.94-7.97 (m, 2H), 8.00-8.04 (m, 1H), 8.32-8.38 (m, 1H), 9.98-10.02 (m, 1H); 13C 

NMR (125 MHz, CDCl3) δ 116.2, 118.0, 124.1, 124.4, 125.7, 126.4, 127.0, 127.2, 

127.5, 127.8, 127.8, 128.3, 129.5, 129.7, 130.1, 130.9, 131.1, 131.2, 133.3, 133.8, 

138.3, 138.8, 139.9, 147.6, 191.2; IR (film): 3055, 1642, 1514 cm−1; HRMS (ESI) m/z 

calcd for C28H18N2O [M+Na]+ 421.1311, found: 421.1307.

(4-Chlorophenyl)(5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)methanone (2r). A 
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white solid (mp: 166-167 oC, Rf = 0.4, petroleum ether/ethyl acetate = 5:1); 1H NMR 

(400 MHz, CDCl3) δ 7.32 (s, 1H), 7.47-7.51 (m, 2H), 7.52-7.58 (m, 3H), 7.63-7.72 (m, 

2H), 7.80-7.90 (m, 5H), 8.12 (s, 1H), 9.40 (d, 1H, J = 7.9 Hz); 13C NMR (100 MHz, 

CDCl3) δ 115.5, 116.0, 123.8, 126.8, 127.1, 127.7, 128.4, 128.7, 129.6, 129.7, 129.9, 

131.0, 131.1, 133.3, 138.3, 138.5, 138.6, 139.8, 145.9, 188.9; IR (film): 3058, 1642, 

1517 cm−1; HRMS (ESI) m/z calcd for C24H15ClN2O [M+Na]+ 405.0765, found: 

405.0761.

(5-Phenylpyrazolo[5,1-a]isoquinolin-1-yl)(p-tolyl)methanone (2s). A white solid 

(mp:142-143 oC, Rf = 0.6, petroleum ether/ethyl acetate = 6:1); 1H NMR (400 MHz, 

CDCl3) δ 2.44 (s, 3H), 7.31 (s, 1H), 7.38-7.44 (m, 2H), 7.52-7.59 (m, 3H), 7.63-7.71 

(m, 2H), 7.72-7.79 (m, 2H), 7.81-7.88 (m, 3H), 8.17 (s, 1H), 9.44(d, 1H, J = 7.6 Hz); 

13C NMR (100 MHz, CDCl3) δ 21.3, 115.8, 115.9, 123.9, 126.9, 127.1, 127.7, 128.2, 

128.4, 129.5, 129.7, 129.8, 130.3, 130.9, 133.1, 138.2, 138.3, 139.7, 140.1, 146.2, 

190.6; IR (film): 3055, 1642, 1517 cm−1; HRMS (ESI) m/z calcd for C25H18N2O 

[M+Na]+ 385.1311, found: 385.1308.

(9-Chloro-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(p-tolyl)methanone (2v). A 

white solid (mp: 135-136 oC, Rf = 0.5, petroleum ether/ethyl acetate = 5:1); 1H NMR 

(400 MHz, CDCl3) δ 2.47 (s, 3H), 7.27 (s, 1H), 7.30-7.35 (m, 2H), 7.50-7.59 (m, 3H), 

7.61-7.66 (m, 1H), 7.72-7.78 (m, 1H), 7.80-7.88 (m, 4H), 8.17 (s, 1H), 9.48 (d, 1H, J 

= 1.4 Hz); 13C NMR (100 MHz, CDCl3) δ 21.6, 115.0, 116.3, 124.9, 126.3, 128.4, 

128.5, 129.1, 129.6, 129.7, 130.0, 130.3, 133.1, 133.6, 137.3, 138.6, 138.7, 143.3, 

146.2, 190.0; IR (film): 3052, 1642, 1524 cm−1; HRMS (ESI) m/z calcd for 
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C25H17ClN2O [M+Na]+ 419.0922, found: 419.0920.

9-Chloro-1-(methoxy(p-tolyl)methyl)-5-phenylpyrazolo[5,1-a]isoquinoline (4v) A 

colourless liquid (Rf = 0.4, petroleum ether/ethyl acetate = 5:1); 1H NMR (400 MHz, 

CDCl3) δ 2.39 (s, 3H), 3.54 (s, 3H), 5.85 (s, 1H), 7.02 (s, 1H), 7.20-7.26 (m, 2H), 

7.40-7.44 (m, 2H), 7.46-7.55 (m, 4H), 7.63-7.68 (m, 2H), 7.79-7.88 (m, 2H), 8.30-

8.38 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 21.1, 56.5, 78.3, 112.4, 116.8, 124.7, 

125.3, 127.4, 128.0, 128.1, 128.3, 129.2, 129.4, 133.0, 133.5, 134.9, 136.6, 137.7, 

138.8, 141.7; IR (film): 3055, 2923, 1598 cm−1; HRMS (ESI) m/z calcd for 

C26H21ClN2O [M+Na]+ 435.1235, found: 435.1233.

3-phenylisoquinoline (12a) This compound is known (CAS: 37993-76-3). 1H NMR 

(400 MHz, CDCl3) δ 7.43-7.48 (m, 1H), 7.51-7.61 (m, 3H), 7.66-7.74 (m, 1H), 7.85-

7.90 (m, 1H), 7.97-8.02 (m, 1H), 8.08 (s, 1H), 8.14-8.20 (m, 2H) 9.37 (s, 1H); 13C 

NMR (100 MHz, CDCl3) δ 116.4, 126.8, 126.9, 127.0, 127.5, 127.7, 128.4, 128.7, 

130.4, 136.6, 139.5, 151.2, 152.3.
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1H, 13C-NMR Spectra of products 2a-2g, 2i-2s, 2v, 4v
Phenyl(5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)methanone (2a)
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(5-(4-Bromophenyl)pyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2b)
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Phenyl(5-(p-tolyl)pyrazolo[5,1-a]isoquinolin-1-yl)methanone (2c)
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(5-(4-Methoxyphenyl)pyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2d)
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(5-(4-Ethylphenyl)pyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2e)
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Phenyl(5-(m-tolyl)pyrazolo[5,1-a]isoquinolin-1-yl)methanone (2f)
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Phenyl(5-(thiophen-3-yl)pyrazolo[5,1-a]isoquinolin-1-yl)methanone (2g)

S24



(1-Benzoylpyrazolo[5,1-a]isoquinolin-5-yl)methyl acetate (2i)
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(5-Cyclopropylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2j)
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(5-Pentylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2k)
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(2-Methyl-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2l)
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(2-Ethyl-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2m)
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(9-Chloro-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2n)
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(9-Methoxy-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2o)
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(8-Methyl-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(phenyl)methanone (2p)
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Naphthalen-1-yl(5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)methanone (2q)
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(4-Chlorophenyl)(5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)methanone (2r)
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(5-Phenylpyrazolo[5,1-a]isoquinolin-1-yl)(p-tolyl)methanone (2s)
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(9-Chloro-5-phenylpyrazolo[5,1-a]isoquinolin-1-yl)(p-tolyl)methanone (2v)
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9-Chloro-1-(methoxy(p-tolyl)methyl)-5-phenylpyrazolo[5,1-a]isoquinoline (4v)
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3-phenylisoquinoline (12a)
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