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General experimental methods:  

All reactions were performed in reaction tubes under nitrogen atmosphere. Flash 

column chromatography was performed using silica gel (60 Å pore size, 32-63 µm, 

standard grade). Analytical thin–layer chromatography was performed using glass 

plates pre-coated with 0.25 mm 230-400 mesh silica gel impregnated with a 

fluorescent indicator (254 nm). Thin layer chromatography plates were visualized by 

exposure to ultraviolet light. Organic solutions were concentrated on rotary 

evaporators at ~20 Torr (house vacuum) at 25-35 °C. Commercial reagents and 

solvents were used as received. Nuclear magnetic resonance (NMR) spectra are 

recorded in parts per million from internal tetramethylsilane on the δ scale.  

 

General procedure for Silver Triflate and Palladium Acetate Co-catalyzed tandem reaction 

of N'-(2-alkynylbenzylidene)hydrazide with N-Allyl Ynamides 

 

 

 

A mixture of N'-(2-alkynylbenzylidene)hydrazide 1 (0.20 mmol) and AgOTf (10 

mol %) in anhydrous DCE (0.5 mL) was heated at 70 ℃for 3 hours. The mixture was 

then cooled to room temperature. Then ynamide with Pd(OAc)2 (10 mol %), PPh3 (20 

mol %) and Cs2CO3 (1.2 equiv) was added followed by toluene (2.0 mL).The mixture 

was stirred at room temperature overnight. After completion of the reaction as 

indicated by TLC, the reaction was quenched with aqueous NH4Cl (10 mL, 1.0 M), 

extracted with EtOAc (2×10 mL), dried by anhydrous Na2SO4. Purification of the 

crude residue using silica gel flash column chromatography (eluent: hexane/EtOAc, 

8:1) gave the desired product as a white solid. 



 

S3 

 
N-Allyl-N-(1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbenzenesulfona

mide 3a. 
Yield: 90%; 1H NMR (400 MHz, CDCl3): δ 2.43 (s, 3H), 3.91 (d, J = 6.4 Hz, 2H), 
4.79-4.83 (m, 2H), 5.35-5.39 (m, 1H), 7.09 (s, 1H), 7.15 (d, J = 7.8 Hz, 2H), 7.26 (t, J 
= 8.2 Hz, 1H), 7.45-7.56 (m, 7H), 7.65-7.70 (m, 3H), 7.79-7.83 (m, 5H); 13C NMR 

(100 MHz, CDCl3): δ 21.6, 54.1, 113.3, 114.9, 118.4, 123.3, 124.4, 127.1, 127.3, 
127.9, 128.5, 128.7, 129.0, 129.1, 129.4, 129.6, 131.2, 132.1, 132.5, 133.5, 135.8, 
136.8, 137.8, 143.0, 147.1; HRMS calcd. for C33H27N3O2S

+[M+H] +: 530.1902, found 
530.1913. 
 

 
N-Allyl-4-methyl-N-(9-methyl-1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)benze

nesulfonamide 3b. 

Yield: 66%; 1H NMR (400 MHz, CDCl3): 2.24 (s, 3H), 2.42 (s, 3H), 3.91 (d, J = 6.0 
Hz, 2H), 4.79-4.83 (m, 2H), 5.36-5.40 (m, 1H), 7.05 (s, 1H), 7.14 (d, J = 7.8 Hz, 2H), 
7.27 (d, J = 7.8 Hz, 1H), 7.4-7.58 (m, 8H), 7.66 (d, J = 6.8 Hz, 2H), 7.78 (d, J = 7.3 
Hz, 2H), 7.83 (d, J = 7.3 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 21.6, 21.8, 54.1, 
113.2, 114.7, 118.4, 123.1, 124.4, 127.1, 127.2, 127.8, 128.5, 128.7, 128.8, 129.0, 

129.4, 129.6, 131.2, 132.1, 132.5, 133.7, 135.7, 136.8, 136.9, 137.0, 142.9, 146.9; 
HRMS calcd. for C34H29N3O2S

+[M+H] +: 544.2059, found 544.2040. 
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N-Allyl-N-(8,9-dimethoxy-1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methyl

benzenesulfonamide 3c. 

Yield: 63%; 1H NMR (400 MHz, CDCl3): δ 2.43 (s, 3H), 3.49 (s, 3H), 3.94-3.96 (m, 

5H), 4.81-4.86 (m, 2H), 5.38-5.48 (m, 1H), 7.02 (s, 1H), 7.06 (s, 1H), 7.16 (d, J = 8.3 
Hz, 3H), 7.25-7.55 (m, 6H), 7.66 (d, J = 6.8 Hz, 2H), 7.78-7.84 (m, 4H); 13C NMR 
(100 MHz, CDCl3): δ 21.6, 54.2, 55.4, 55.9, 104.4, 107.4, 112.7, 113.2, 118.4, 118.7, 
124.2, 127.7, 127.8, 128.5, 128.6, 128.7, 129.0, 129.5, 131.7, 132.4, 132.6, 133.7, 
135.7, 136.3, 136.8, 142.9, 146.7, 149.1, 149.7; HRMS calcd. for 

C35H31N3O4S
+[M+H] +: 590.2114, found 590.2125. 

 

 
N-Allyl-N-(9-chloro-1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbenzen

esulfonamide 3d. 

Yield: 80%; 1H NMR (400 MHz, CDCl3): δ 2.43 (s, 3H), 3.92 (d, J = 6.3 Hz, 2H), 
4.82 (d, J = 12.1 Hz, 2H), 5.34-5.43 (m, 1H), 7.05 (s, 1H), 7.15 (d, J = 7.6 Hz, 2H), 
7.39 (d, J = 8.4 Hz, 1H), 7.43-7.48 (m, 2H), 7.49-7.53 (m, 2H), 7.55-7.60 (m, 3H), 

7.62-7.66 (m, 2H), 7.74 (s, 1H), 7.77-7.82 (m, 4H); 13C NMR (100 MHz, CDCl3): δ 
21.6, 54.0, 112.5, 115.4, 118.5, 122.7, 125.3, 127.8, 127.9, 128.2, 128.4, 128.5, 128.6, 
128.9, 129.1, 129.2, 129.6, 130.9, 131.3, 132.4, 132.8, 133.2, 134.8, 136.7, 138.1, 
143.0, 147.3; HRMS calcd. for C33H26ClN3O2S

+[M+H]+: 564.1513, found 564.1490. 
 

 
N-Allyl-N-(8-fluoro-1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbenzen

esulfonamide 3e. 

Yield: 88%; 1H NMR (400 MHz, CDCl3): δ 2.42 (s, 3H), 3.91 (d, J = 6.0 Hz, 2H), 
4.80-4.83 (m, 2H), 5.35-5.39 (m, 1H), 6.97 (t, J = 8.5 Hz, 2H), 7.14 (d, J = 7.8 Hz, 
2H), 7.31 (d, J = 8.2 Hz, 2H), 7.42-7.56 (m, 6H), 7.64 (d, J = 6.4 Hz, 2H), 7.76-7.83 
(m, 5H); 13C NMR (100 MHz, CDCl3): δ 21.6, 54.0, 111.9, 112.1 (2

JCF = 21.0 Hz), 
112.4, 114.5, 115.5, 115.7 (2

JCF = 22.9 Hz), 118.5, 120.9, 125.5, 125.6 (3
JCF = 8.6 Hz), 

127.9, 128.0 (3
JCF = 7.6 Hz), 128.5, 128.8, 129.0, 129.2, 129.6, 131.1, 131.8, 132.4, 
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133.1, 135.6, 136.7, 138.8, 143.0, 147.4, 160.5, 163.0 (d, 1
JCF = 247.0 Hz); HRMS 

calcd. for C33H26FN3O2S
+[M+H] +: 548.1808, found 548.1794. 

 

 

N-Allyl-N-(5,9-diphenylpyrazolo[1,5-a]thieno[2,3-c]pyridin-8-yl)-4-methylbenzen

esulfonamide 3f. 

Yield: 85%; 1H NMR (400 MHz, CDCl3): δ 2.42 (s, 3H), 3.97 (d, J = 6.0 Hz, 2H), 
4.78-4.83 (m, 2H), 5.37-5.41 (m, 1H), 7.14 (d, J = 7.3 Hz, 2H), 7.21 (s, 1H), 7.27 (d, 
J = 6.8 Hz, 1H), 7.33 (d, J = 7.6 Hz, 1H), 7.42-7.55 (m, 6H), 7.72-7.78 (m, 4H), 7.85 
(d, J = 7.4 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 21.6, 54.0, 109.1, 118.5, 123.7, 
126.5, 126.8, 127.8, 127.9, 128.5, 128.9, 129.0, 129.5, 130.6, 132.3, 133.6, 135.2, 

135.5, 136.8, 137.1, 143.0, 146.9; HRMS calcd. for C31H25N3O2S2
+[M+H] +: 

536.1466, found 536.1452. 

 

N-Allyl-N-(5-butyl-1-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbenzenesulf

onamide 3g. 

Yield: 51%; 1H NMR (400 MHz, CDCl3): δ 0.99 (t, J = 7.1 Hz, 3H), 1.44-1.50 (m, 
2H), 1.75-1.81 (m, 2H), 2.45 (s, 3H), 2.99-3.03 (m, 2H), 4.00 (d, J = 6.2 Hz, 2H), 
4.84-4.89 (m, 2H), 5.43-5.53 (m, 1H), 6.86 (s, 1H), 7.20 (d, J = 7.3 Hz, 1H), 7.29 (d, 
J = 7.5 Hz, 2H), 7.40-7.54 (m, 4H), 7.62 (d, J = 7.1 Hz, 3H), 7.73 (d, J = 8.4 Hz, 1H), 

7.85 (d, J = 7.1 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 13.8, 21.6, 22.5, 29.0, 30.6, 
54.2, 110.4, 114.7, 118.5, 123.2, 123.9, 126.3, 126.5, 127.6, 127.7, 128.6, 129.1, 
129.4, 131.2, 132.3, 132.5, 135.3, 136.9, 139.0, 143.2, 146.8; HRMS calcd. for 
C31H31N3O2S

+[M+H] +: 510.2215, found 510.2202. 
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N-Allyl-N-(5-butyl-9-methyl-1-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylb

enzenesulfonamide 3h. 

Yield: 40%; 1H NMR (400 MHz, CDCl3): δ 0.98 (t, J = 7.3 Hz, 3H), 1.43-1.49 (m, 

2H), 1.74-1.79 (m, 2H), 2.23 (s, 3H), 2.45 (s, 3H), 2.97-3.01 (m, 2H), 4.00 (d, J = 6.2 
Hz, 2H), 4.83-4.89 (m, 2H), 5.43-5.53 (m, 1H), 6.81 (s, 1H), 7.26-7.29 (m, 4H), 
7.48-7.51 (m, 4H), 7.61 (d, J = 7.2 Hz, 2H), 7.86 (d, J = 7.9 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ 13.9, 21.5, 21.7, 22.5, 29.0, 30.6, 54.2, 110.3, 114.6, 118.4, 123.0, 
123.9, 126.4, 127.1, 127.7, 128.5, 128.7, 129.0, 129.2, 131.2, 132.3, 132.6, 135.2, 

136.1, 136.9, 138.1, 143.1, 146.6; HRMS calcd. for C32H33N3O2S
+[M+H] +: 524.2372, 

found 524.2349. 

 

N-Allyl-N-(5-butyl-8-fluoro-1-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbe

nzenesulfonamide 3i. 

Yield: 64%; 1H NMR (400 MHz, CDCl3): δ 0.98 (t, J = 7.3 Hz, 3H), 1.44-1.49 (m, 
2H), 1.74-1.80 (m, 2H), 2.45 (s, 3H), 3.00 (t, J = 7.3 Hz, 2H), 3.99 (t, J = 6.4 Hz, 2H), 
4.84-4.87 (m, 2H), 5.44-5.51 (m, 1H), 6.80 (s, 1H), 6.94 (t, J = 8.0 Hz, 1H), 7.28 (t, J 
= 9.5 Hz, 3H), 7.47-7.54 (m, 3H), 7.60 (d, J = 7.4 Hz, 2H), 7.71 (t, J = 8.0 Hz, 1H), 

7.84 (d, J = 7.8 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 13.8, 21.5, 22.5, 28.9, 30.6, 
54.1, 109.7, 111.2, 111.4 (d, 2

JCF = 21.9 Hz), 114.4, 114.8, 115.0 (d, 2
JCF = 22.9 Hz), 

118.5, 120.5, 125.4, 125.5 (d, 3JCF = 8.6 Hz), 127.9, 128.6, 128.7, 129.1, 131.1, 131.3, 
131.4 (d, 3

JCF = 8.6 Hz), 132.0, 132.5, 135.0, 136.8, 140.2, 143.2, 147.1, 160.4, 162.9 
(d, 1

JCF = 246.0 Hz); HRMS calcd. for C31H30FN3O2S
+[M+H] +: 528.2121, found 

528.2115. 

N

N
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N-Allyl-N-(5-cyclopropyl-8-fluoro-1-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-me

thylbenzenesulfonamide 3j. 

Yield: 46%; 1H NMR (400 MHz, CDCl3): δ 0.93-0.94 (m, 2H), 1.11-1.13 (m, 2H), 
2.45 (s, 3H), 2.48-2.52 (m, 1H), 4.00 (d, J = 6.0 Hz, 2H), 4.85-4.92 (m, 2H), 
5.45-5.51 (m, 1H), 6.61 (s, 1H), 6.94 (t, J = 8.2 Hz, 1H), 7.22-7.28 (m, 3H), 7.48-7.55 
(m, 3H), 7.60 (d, J = 7.4 Hz, 2H), 7.70 (t, J = 7.2 Hz, 1H), 7.88 (d, J = 7.3 Hz, 2H); 
13C NMR (100 MHz, CDCl3): δ 7.2, 11.3, 21.6, 54.1, 106.7, 111.2, 111.4 (d, 2

JCF = 
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21.9 Hz), 114.6, 114.8, 115.0, 118.6, 120.3, 125.4, 125.5 (d, 3
JCF=8.6 Hz), 127.9, 

128.7, 128.8 (d, 3
JCF = 7.6 Hz), 129.1, 129.4, 130.6, 131.2, 131.4 (d, 2

JCF = 18.1 Hz), 
132.0, 132.5, 135.0, 136.8, 141.6, 143.2, 147.3, 160.4, 162.9 (d, 1

JCF = 247.0 Hz) ; 

HRMS calcd. for C30H26FN3O2S
+[M+H] +: 512.1808, found 512.1790. 

 

N-Allyl-N-(1-butyl-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbenzenesulf

onamide 3k. 

Yield: 84%; 1H NMR (400 MHz, CDCl3): δ 1.07 (t, J = 6.9 Hz, 3H), 1.59-1.64 (m, 
2H), 1.75-1.79 (m, 2H), 2.45 (s, 3H), 3.14-3.18 (m, 2H), 4.15 (d, J = 6.3 Hz, 2H), 
4.95-5.01 (m, 2H), 5.73-5.83 (m, 1H), 7.02 (s, 1H), 7.21 (d, J = 7.6 Hz, 2H), 7.41 (t, J 
= 7.3 Hz, 2H), 7.43 (d, J = 7.0 Hz, 1H), 7.53 (t, J = 7.4 Hz, 1H), 7.59 (d, J = 7.4 Hz, 

1H), 7.65 (d, J = 7.3 Hz, 2H), 7.70-7.75 (m, 3H), 8.23 (d, J = 8.0 Hz, 1H); 13C NMR 
(100 MHz, CDCl3): δ 14.0, 21.6, 23.1, 23.8, 31.4, 54.8, 112.9, 114.9, 118.8, 123.1, 
124.9, 127.3, 127.7, 128.5, 128.8, 128.8, 129.0, 129.2, 129.4, 132.8, 133.5, 135.6, 
135.7, 137.9, 143.0, 147.6; HRMS calcd. for C31H31N3O2S

+[M+H] +: 510.2215, found 
510.2205. 

 

 
N-allyl-N-(1-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-meth

ylbenzenesulfonamide 3l. 

Yield: 85%; 1H NMR (400 MHz, CDCl3): δ 2.43 (s, 3H), 3.78-3.95 (m, 5H), 4.81-4.86 
(m, 2H), 5.37-5.47 (m, 1H), 7.08-7.11 (m, 3H), 7.16 (d, J = 7.8 Hz, 2H), 7.28-7.34 (m, 
2H), 7.43-7.50 (m, 4H), 7.59 (d, J = 8.0 Hz, 2H), 7.67 (d, J = 7.8 Hz, 1H), 7.79-7.86 
(m, 4H); 13C NMR (100 MHz, CDCl3): δ 21.8, 54.2, 55.4, 61.0, 113.4, 114.3, 114.7, 

118.6, 123.2, 124.1, 124.5, 124.9, 126.8, 127.2, 128.0, 128.1, 128.7, 129.1, 129.2, 
129.8, 132.5, 132.8, 133.7, 136.1, 136.9, 137.8, 143.1, 144.9, 147.4, 159.4; HRMS 
calcd. forC34H29N3O3S

+[M+H]+: 560.2008, found 560.1991. 
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N-Allyl-N-(1-(4-chlorophenyl)-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methyl

benzenesulfonamide 3m. 

Yield: 88%; 1H NMR (400 MHz, CDCl3): δ 2.45 (s, 3H), 3.94 (d, J = 6.0 Hz, 2H), 
4.82-4.85 (m, 2H), 5.36-5.40 (m, 1H), 7.11 (s, 1H), 7.17 (d, J = 7.6 Hz, 2H), 7.31 (t, J 
= 7.4 Hz, 1H), 7.45-7.54 (m, 6H), 7.62 (d, J = 7.9 Hz, 2H), 7.70 (d, J = 7.8 Hz, 1H), 

7.76-7.83 (m, 5H); 13C NMR (100 MHz, CDCl3): δ 21.8, 54. 5, 113.7, 114.0, 118.9, 
123.2, 124.3, 127.5,128.1, 128.3, 128.7, 129.1, 129.2, 129.3, 129.8, 130.8, 132.5, 
132.8, 133.5, 134.0, 136.0, 136.6, 138.0, 143.3, 147.3; HRMS calcd. for 
C33H26ClN3O2S

+[M+H]+: 564.1513, found 564.1536. 

 

N-Allyl-N-(1-butyl-9-methyl-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylb

enzenesulfonamide 3n. 

Yield: 74%; 1H NMR (400 MHz, CDCl3): δ 1.08 (t, J = 6.9 Hz, 3H), 1.58-1.62 (m, 

2H), 1.76-1.78 (m, 2H), 2.44 (s, 3H), 2.55 (s, 3H), 3.12-3.16 (m, 2H), 4.13 (d, J = 6.0 
Hz, 2H), 4.93-4.99 (m, 2H), 5.72-5.77 (m, 1H), 6.97 (s, 1H), 7.19 (d, J = 7.8 Hz, 2H), 
7.34-7.43 (m, 4H), 7.58-7.64 (m, 3H), 7.73 (d, J = 7.3 Hz, 2H), 8.01 (s, 1H); 13C 
NMR (100 MHz, CDCl3): δ 13.9, 21.6, 22.0, 23.1, 23.9, 54.8, 112.9, 114.8, 118.7, 
123.1, 125.0, 127.0, 127.2, 127.6, 128.5, 128.7, 128.8, 129.0, 129.4, 132.8, 133.6, 

135.5, 135.8, 137.1, 137.3, 143.0, 147.4; HRMS calcd. for C32H33N3O2S
+[M+H] +: 

524.2372, found 524.2338. 

 
N-Allyl-N-(1-(4-methoxyphenyl)-9-methyl-5-phenylpyrazolo[5,1-a]isoquinolin-2-
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yl)-4-methylbenzenesulfonamide 3o. 

Yield: 68%; 1H NMR (400 MHz, CDCl3): δ 2.28 (s, 3H), 2.43 (s, 3H), 3.94 (d, J = 0.7 
Hz, 5H), 4.81-4.85 (m, 2H), 5.36-5.46 (m, 1H), 7.05 (s, 1H), 7.10 (d, J = 7.4 Hz, 2H), 

7.16 (d, J = 7.3 Hz, 2H), 7.28 (d, J = 7.9 Hz, 1H), 7.42-7.49 (m, 3H), 7.57-7.59 (m, 
3H), 7.64 (s, 1H), 7.79 (d, J = 7.0 Hz, 2H), 7.86 (d, J = 7.3 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ 21.6, 21.8, 54.0, 55.3, 113.2, 114.0, 114.3, 118.3, 123.0, 124.2, 124.5, 
127.1, 127.8, 128.5, 128.8, 129.0, 129.4, 129.6, 132.3, 132.6, 133.7, 135.7, 136.9, 
137.0, 142.9, 147.0, 159.2; HRMS calcd. forC35H31N3O3S

+[M+H]+: 574.2164, found 

574.2143. 

 

N-Allyl-N-(1-(4-chlorophenyl)-9-methyl-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)

-4-methylbenzenesulfonamide 3p. 

Yield: 71%; 1H NMR (400 MHz, CDCl3): δ 2.32 (s, 3H), 2.43 (s, 3H), 3.91-3.93 (d, J 
= 5.9 Hz, 2H), 4.79-4.83 (m, 2H), 5.36-5.40 (m, 1H), 7.06 (s, 1H), 7.15-7.16 (d, J = 
7.8 Hz, 2H), 7.28-7.30 (d, J = 7.8 Hz, 1H), 7.41-7.48 (m, 3H), 7.51-7.53 (d, J = 7.8 
Hz, 2H), 7.57-7.63 (m, 4H), 7.74-7.76 (d, J = 7.8 Hz, 2H), 7.80-7.82 (d, J = 7.8 Hz, 

2H); 13C NMR (100 MHz, CDCl3): δ 21.6, 21.8, 54.3, 113.4, 113.6, 118.6, 122.8, 
124.1, 127.2, 127.8, 128.5, 128.8, 128.9, 129.1, 129.6, 129.7, 130.7, 132.4, 132.6, 
133.5, 133.8, 135.6, 136.5, 137.0, 137.2, 143.1, 146.9; HRMS calcd. 
forC34H28ClN3O2S

+[M+H]+: 578.1669, found 578.1676. 

 

N-Allyl-N-(1-butyl-8-fluoro-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbe

nzenesulfonamide 3q. 

Yield: 85%; 1H NMR (400 MHz, CDCl3): δ 1.06 (t, J = 7.1 Hz, 3H), 1.57-1.63 (m, 

2H), 1.74-1.76 (m, 2H), 2.45 (s, 3H), 3.10-3.14 (m, 2H), 4.14 (d, J = 6.3 Hz, 2H), 
4.95-5.01 (m, 2H), 5.71-5.82 (m, 1H),  6.95 (s, 1H), 7.21 (d, J = 7.6 Hz, 2H), 
7.32-7.38 (m, 4H), 7.44 (d, J = 7.1 Hz, 1H), 7.64 (d, J = 7.3 Hz, 2H), 7.73 (d, J = 7.7 
Hz, 2H), 8.19 (t, J = 8.2 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 13.9, 21.6, 23.1, 
23.7, 31.3, 54.8, 112.0, 112.2 (d, 2

J CF = 21.0 Hz), 114.5, 115.7, 116.0 (d, 2
J CF = 22.9 

Hz), 118.8, 121.6, 125.3, 125.4 (d, 3
J CF = 8.6 Hz), 127.7, 128.5, 129.1, 129.4, 131.0, 



 

S10 

131.1 (d, 3
J CF = 9.5 Hz), 132.7, 133.1, 135.4, 135.6, 138.9, 143.1, 148.0, 160.2, 162.6 

(d, 1
J CF = 246.9 Hz); HRMS calcd. for C31H30FN3O2S

+[M+H] +: 528.2121, found 
528.2101. 

 
N-Allyl-N-(8-fluoro-1-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinolin-2-y

l)-4-methylbenzenesulfonamide 3r. 

Yield: 87%; 1H NMR (400 MHz, CDCl3): δ 2.43 (s, 3H), 3.84-3.93 (m, 5H), 4.81-4.84 
(m, 2H), 5.36-5.40 (m, 1H), 7.01 (s, 2H), 7.09 (d, J = 7.3 Hz, 2H), 7.15 (d, J = 7.3 Hz, 
2H), 7.33 (d, J = 8.0 Hz, 1H), 7.43-7.55 (m, 5H), 7.77-7.83 (m, 5H); 13C NMR (100 
MHz, CDCl3): δ 21.6, 54.0, 55.3, 111.9, 112.1 (d, 2J CF = 21.0 Hz), 112.3, 114.3, 115.5, 
115.8 (d, 2J CF = 22.9 Hz), 118.4, 121.1, 123.8, 125.5, 125.6 (d, 3J CF = 8.6 Hz), 127.9, 

128.5, 129.1, 129.2, 129.6, 131.3, 132.2, 132.5, 133.2, 135.7, 136.8, 138.9, 143.0, 
147.6, 159.4, 160.5, 163.0 (d, 3

J CF = 247.0 Hz); HRMS calcd. 
forC34H28FN3O3S

+[M+H]+: 578.1914, found 578.1916. 

 

N-Allyl-N-(1-(4-chlorophenyl)-8-fluoro-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-

4-methylbenzenesulfonamide 3s. 

Yield: 92%; 1H NMR (400 MHz, CDCl3): δ 2.43 (s, 3H), 3.92 (d, J = 6.4 Hz, 2H), 
4.80-4.84 (m, 2H), 5.36-5.40 (m, 1H), 7.00-7.03 (m, 2H), 7.16 (d, J = 7.8 Hz, 2H), 

7.32 (d, J = 8.0 Hz, 1H), 7.41-7.53 (m, 5H), 7.59 (d, J = 7.8 Hz, 2H), 7.73-7.80 (m, 
5H); 13C NMR (100 MHz, CDCl3): δ 21.6, 54.2, 112.0, 112.2 (d, 2

J CF = 21.0 Hz), 
112.6, 113.4, 115.7, 115.9 (d, 2

J CF = 22.9 Hz), 118.7, 120.7, 125.3, 125.4  (d, 3
J CF  

= 8.6 Hz), 127.9, 128.5, 129.0, 129.1, 129.3, 129.6, 130.4, 131.3, 132.3, 132.5 (d, 2
J 

CF = 24.8 Hz), 132.9, 134.0, 135.6, 136.3, 138.9, 147.4, 160.6, 163.0 (d, 1
J CF = 247.9 

Hz); HRMS calcd. for C33H25ClFN3O2S
+[M+H]+: 582.1418, found 582.1438. 
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N-Allyl-N-(8-fluoro-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbenzenesul

fonamide 3t. 

Yield: 61%; 1H NMR (400 MHz, CDCl3): δ 2.35 (s, 3H), 4.44 (d, J = 5.0 Hz, 2H), 
5.13 (d, J = 10.1 Hz, 1H), 5.25 (d, J = 17.4 Hz, 1H), 5.87-5.91 (m, 1H), 6.92 (s, 1H), 
7.17-7.21 (m, 4H), 7.44 (d, J = 6.0 Hz, 4H), 7.68 (d, J = 7.3 Hz, 2H), 7.77 (d, J = 7.4 

Hz, 2H), 8.06-8.08 (m, 1H); 13C NMR (100 MHz, CDCl3): δ 21.5, 51.6, 92.2, 111.0, 
111.7, 111.9 (d, 2JCF = 21.9 Hz), 115.9, 116.2 (d, 2JCF = 23.8 Hz), 118.1, 120.0, 125.9, 
126.0 (d, 3

JCF = 9.5 Hz), 127.0, 127.4, 128.0, 129.3, 129.4 (d, 3
JCF = 8.6 Hz), 130.8, 

133.0, 133.2, 136.0, 138.8 (d, 1JCF = 276.5 Hz), 139.8, 143.6, 149.5; HRMS calcd. for 
C27H22FN3O2S

+[M+H] +: 472.1495, found 472.1485. 

 

N-Allyl-4-bromo-N-(1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)benzenesulfona

mide 3u. 

Yield: 74%; 1H NMR (400 MHz, CDCl3): δ 3.94 (d, J = 5.7 Hz, 2H), 4.83-4.88 (m, 
2H), 5.36-5.44 (m, 1H), 7.11 (s, 1H), 7.25-7.30 (m, 1H), 7.39-7.51 (m, 6H), 7.55-7.58 
(m, 3H), 7.65-7.71 (m, 3H), 7.74-7.76 (m, 2H), 7.80 (d, J = 8.5 Hz, 3H); 13C NMR 
(100 MHz, CDCl3): δ 54.2, 113.4, 114.5, 118.8, 123.2, 124.3, 127.2, 127.3, 128.0, 
128.8, 129.2, 129.4, 129.6, 130.1, 131.1, 131.6, 131.8, 132.1, 133.3, 135.8, 137.8, 

138.9, 146.8; HRMS calcd. for C32H24BrN3O2S
+[M+H]+: 594.0851, found 594.0866. 

N

N

N Ts

 
N-(but-3-en-2-yl)-N-(1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-methylbenze

nesulfonamide 4a. 
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Yield: 55%; 1H NMR (400 MHz, CDCl3): δ 0.83 (d, J = 6.7 Hz, 3H), 2.39 (s, 3H), 
4.41-4.44 (m, 1H), 4.70 (t, J = 13.3 Hz, 2H), 5.39-5.47 (m, 1H), 7.05 (d, J = 7.9 Hz, 
2H), 7.12 (s, 1H), 7.25 (m, 1H), 7.43-7.54 (m, 7H), 7.68-7.75 (m, 3H), 7.83-7.86 (m, 

5H);13C NMR (100 MHz, CDCl3): δ 18.2, 21.7, 57.6, 113.5, 115.2, 116.6, 123.3, 
124.5, 127.2, 127.4, 127.9, 128.6, 129.2, 129.5, 129.8, 131.0, 131.7, 132.5, 133.6, 
135.7, 137.9, 138.4, 142.9, 144.7; HRMS calcd. for C34H29N3O2S

+[M+H] +: 544.2059, 
found 544.1966. 
 

N

N

N Ts

 

Yield: 27%; 1H NMR (400 MHz, CDCl3): δ 1.39 (d, J = 5.9 Hz, 3H), 2.43 (s, 3H), 

3.84 (d, J = 6.5 Hz, 2H), 4.91-4.98 (m, 1H), 5.15-5.23 (m, 1H), 7.10 (s, 1H), 7.15 (d, 
J = 7.9 Hz, 2H), 7.25-7.30 (m, 2H), 7.45-7.51 (m, 5H), 7.53-7.57 (m, 2H), 7.64 (d, J = 
7.0 Hz, 2H), 7.70 (d, J = 7.9 Hz, 1H), 7.82 (t, J = 8.4 Hz, 4H);  13C NMR (10 MHz, 
CDCl3): δ 17.7, 21.7, 53.8, 113.4, 115.3, 123.4, 124.5, 125.4, 127.2, 127.9, 128.6, 
129.1, 129.7, 131.3, 132.3, 133.6, 135.8, 137.0, 137.9, 142.9, 147.3; HRMS calcd. for 

C34H29N3O2S
+[M+H] +: 544.2059, found 544.1978. 

 

N

N

N Ts

O

 
N-(but-2-en-1-yl)-N-(1-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinolin-2-

yl)-4-methylbenzenesulfonamide 4b. 

Yield: 53%; 1H NMR (400 MHz, CDCl3): δ 0.84 (d, J = 6.4 Hz, 3H), 2.40 (s, 3H), 
3.93 (s, 3H), 4.40-4.45 (m, 1H), 4.72 (t, J = 8.6 Hz, 2H), 5.42-5.50 (m, 1H), 7.05-7.12 
(m, 5H), 7.30-7.33 (m, 2H), 7.47 (d, J = 6.4 Hz, 4H ), 7.71 (d, J = 6.8 Hz), 7.83-7.85 

(m, 5H);13C NMR (100 MHz, CDCl3): δ 13.1, 18.2, 21.6, 55.3, 57.5, 64.2, 113.3, 
114.0, 115.1, 116.3, 121.7, 123.3, 124.6, 127.3, 127.9, 128.6, 129.2, 129.5, 129.9, 
130.0, 131.3, 132.8, 133.6, 135.7, 137.8, 138.4, 142.8, 144.7, 159.3; HRMS calcd. for 
C35H31N3O2S

+[M+H] +: 574.2164, found 574.2113. 
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N

N

N Ts

O

 

 

(E)-N-(but-2-en-1-yl)-N-(1-(4-methoxyphenyl)-5-phenylpyrazolo[5,1-a]isoquinoli

n-2-yl)-4-methylbenzenesulfonamide 4b’. 

Yield: 32%; 1H NMR (400 MHz, CDCl3): δ 1.40 (d, J = 5.9 Hz, 3H), 2.44 (s, 3H), 

3.85 (d, J = 6.4 Hz, 2H), 3.94 (s, 3H), 4.94-5.04 (m, 1H), 5.15-5.24 (m, 1H), 7.09 (d, 
J = 6.4 Hz, 3H), 7.15 (d, J = 7.9 Hz, 2H), 7.25-7.31 (m, 2H), 7.45-7.50 (m, 4H), 7.55 
(d, J = 8.1 Hz, 2H), 7.69 (d, J = 7.7 Hz, 1H), 7.79-7.84 (m, 4H);  13C NMR (100 
MHz, CDCl3): δ 17.6, 21.7, 53.7, 55.3, 113.3, 114.1, 115.0, 123.3, 124.3, 124.6, 125.4, 
127.2, 127.9, 128.6, 129.1,129.5, 129.7, 132.4, 133.7, 135.9, 137.1, 137.9, 142.8, 

147.4, 159.3; HRMS calcd. for C35H31N3O2S
+[M+H] +: 574.2164, found 574.2003. 

 

N

N

N Ts

Cl

 
N-(but-3-en-2-yl)-N-(1-(4-chlorophenyl)-5-phenylpyrazolo[5,1-a]isoquinolin-2-yl)

-4-methylbenzenesulfonamide 4c. 

Yield: 60%; 1H NMR (400 MHz, CDCl3): δ 0.84 (d, J = 5.1 Hz, 3H), 2.40 (s, 3H), 
4.41-4.46 (m, 1H), 4.72 (t, J = 12.7 Hz, 2H), 5.37-5.48 (m, 1H), 7.07 (d, J = 6.8 Hz, 
2H), 7.15 (s, 1H), 7.33 (d, J = 6.2 Hz, 2H), 7.47-7.53 (m, 6H), 7.67-7.73 (m, 3H), 

7.82 (d, J = 6.5 Hz, 4H); 13C NMR (101 MHz, CDCl3): δ 18.1, 21.6, 57.5, 76.8,,77.1, 
77.4, 113.6, 115.3, 123.1, 124.3, 127.3, 127.5, 127.9, 128.2, 128.6, 129.5, 129.6, 
129.8, 130.0, 131.0, 132.8, 133.0, 133.1, 133.3, 133.9, 135.7, 137.6, 137.9, 138.2, 
143.0, 144.6; HRMS calcd. for C34H28ClN3O2S

+[M+H] +: 578.1669, found 578.1623. 
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N

N

N Ts

Cl

 

 

(E)-N-(but-2-en-1-yl)-N-(1-(4-chlorophenyl)-5-phenylpyrazolo[5,1-a]isoquinolin-

2-yl)-4-methylbenzenesulfonamide 4c’. 

Yield: 20%; 1H NMR (400 MHz, CDCl3): δ 1.40 (d, J = 5.6 Hz, 3H), 2.44 (s, 3H), 

3.85 (d, J = 5.9 Hz, 2H), 4.94-5.01 (m, 1H), 5.16-5.24 (m, 1H), 7.12 (s, 1H), 7.16 (d, 
J = 7.5 Hz, 2H), 7.31-7.34 (m, 1H), 7.43-7.54 (m, 6H), 7.59 (d, J = 6.5 Hz, 2H), 7.72 
(d, J = 7.4 Hz, 1H), 7.77-7.81 (m, 5H); 13C NMR (100 MHz, CDCl3): δ 17.7, 21.7, 
53.8, 113.4, 115.3, 123.4, 124.5, 125.4, 127.3, 127.9, 128.6, 129.1, 129.7, 131.3, 
132.3, 133.6, 135.8, 137.0, 137.9, 142.9, 147.3; HRMS calcd. for 

C34H28ClN3O2S
+[M+H] +: 578.1669, found 578.1651. 

 

N

N

N Ts

F

 

N-(but-3-en-2-yl)-N-(8-fluoro-1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-met

hylbenzenesulfonamide 4d. 

Yield: 59%; 1H NMR (400 MHz, CDCl3): δ 0.82 (d, J = 6.4 Hz, 3H), 2.40 (s, 3H), 
4.41 (m, 1H), 4.71 (t, J = 12.7 Hz, 2H), 5.38-5.46 (m, 1H), 7.06 (d, J = 8.8 Hz, 4H), 
7.36 (d, J = 8.2 Hz, 2H), 7.48-7.55 (m, 6H), 7.67 (s, 1H), 7.72 (s, 1H), 7.83 (d, J = 6.4 

Hz, 4H); 13C NMR (101 MHz, CDCl3): δ 18.1, 21.6, 57.5,112.1, 112.2 (d, 2JCF = 23.5 
Hz), 112.5, 115.2, 115.6, 115.9 (d, 2JCF = 23.0 Hz), 116.3, 121.2, 125.6, 125.7 (d, 3JCF 
= 8.5Hz), 127.9, 128.0 (d, 4JCF = 4.7 Hz), 128.8, 128.9 (d, 4JCF = 6.7 Hz), 129.3, 
129.8, 131.3, 131.4 (d, 3

JCF = 8.9 Hz), 131.8, 132.2, 133.2, 135.5, 137.7, 138.3, 138.9, 
142.9, 144.9, 160.6, 163.1 (d, 1JCF = 247.0 Hz); HRMS calcd. for 

C34H28FN3O2S
+[M+H] +: 562.1965, found 562.1894. 
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N

N

N Ts

F

 

 

(E)-N-(but-2-en-1-yl)-N-(8-fluoro-1,5-diphenylpyrazolo[5,1-a]isoquinolin-2-yl)-4-

methylbenzenesulfonamide 4d’. 

Yield: 29%; 1H NMR (400 MHz, CDCl3): δ 1.40 (d, J = 5.2 Hz, 3H), 2.44 (s, 3H), 

3.84 (d, J = 5.5 Hz, 2H), 4.91-4.97 (m, 1H), 5.15-5.23 (m, 1H), 7.02-7.05 (m, 2H), 
7.15 (d, J = 7.6 Hz, 2H), 7.35 (d, J = 8.7 Hz, 1H), 7.46-7.57 (m, 6H), 7.62 (d, J = 6.0 
Hz, 2H), 7.80 (t, J = 7.6 Hz, 5H); 13C NMR (101 MHz, CDCl3) δ 17.6, 21.7, 53.7, 
111.9, 112.2 (d, 2JCF = 21.3 Hz), 112.5, 115.0, 115.6, 115.9 (d, 2JCF = 23.2 Hz), 121.1, 
125.3, 125.7, 125.8 (d, 3JCF = 8.5 Hz), 128.0, 128.6, 128.8, 129.1, 129.3 (d, 2JCF = 

22.2 Hz), 129.7, 129.8, 131.2, 131.3, 131.4 (d, 3JCF = 8.9 Hz), 132.0, 133.2, 135.6, 
137.0, 139.0, 142.9, 147.6, 163.1 (d, 1JCF = 246.8 Hz); HRMS calcd. for 
C34H28FN3O2S

+[M+H] +: 562.1965, found 562.1912. 
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