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Part I General information 

Unless otherwise indicated, all reactions were carried out under N2 protection at 

room temperature with magnetic stirring. Anhydrous THF and toluene were distilled 

from sodium and benzophenone. Anhydrous CH2Cl2 was distilled from CaH2. Chiral 

triazolium salts A-D,1 α-chloroaldehydes2 and C,N-cyclic azomethine imines3 were 

synthesized according to literatures. Column chromatography was performed on silica 

gel 200~300 mesh. All 1H NMR (300 and 400 MHz), 13C NMR (75 and 100 MHz) 

spectra were recorded on a Bruker-DMX 300 and Bruker Avance 400 spectrometer in 

CDCl3, with tetramethylsilane as an internal standard and reported in parts per million 

(ppm, δ). 1H NMR Spectroscopy splitting patterns were designated as singlet (s), 

doublet (d), triplet (t), quartet (q). Splitting patterns that could not be interpreted or 

easily visualized were designated as multiplet (m) or broad (br). Infrared spectra were 

recorded on a JASCO FT/IR-480 spectrophotometer and reported as wave number 

(cm-1). Chiral HPLC analyses were performed on an Agilent 1100 Series using a 

Daicel Chiralpak (AD-H, OD-H) column with hexanes/iPrOH/MeOH as the eluent. 

Optical rotations were measured on Perkin Elmer/Model-343 digital polarimeter op-

erating at the sodium D line with a 100 mm path cell, and are reported as follows: [α]T 
D 

(concentration (g/100 mL), solvent). 
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Part II Experimental part 

1. NHC catalyzed [2 + 3] annulation of α-chloroaldehydes 1 and azomethine 

imines 2 (Scheme 2) 

 

To the solution of C,N-cyclic azomethine imines 2 (0.2 mmol), NHC precursor A 

(0.04 mmol, 16.8 mg, 0.2 equiv.) and DIPEA (0.4 mmol, 51.6 mg, 2.0 equiv.) in tol-

uene (2 mL) was added α-chloroaldehydes 2 (0.4 mmol, 2 equiv.). The reaction mix-

ture was stirred at 40 oC until the full consumption of the imines 2 (12 h). The reac-

tion mixture was concentrated under reduced pressure, and the residue was purified 

by column chromatography on silica gel (petroleum ether/EtOAc = 20:1-6:1) to fur-

nish the cycloadduct 3. 

Racemic samples for the chiral phase HPLC analysis were prepared using tria-

zolium D as the NHC pre-catalyst under the same conditions. 

 

 

 

(1S,10bS)-3-benzoyl-1-benzyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2

(3H)-one  

62.7 mg, 8:1 d.r., 82% yield. White solid, m.p. 155-157 oC. Rf = 0.3 (petroleum 

ether/ethyl acetate 3:1); [α]25 
D  -20 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel 

CHIRALPAK AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 
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254 nm, 16.7 min (minor), 27.8 min (major)]; 1H NMR (300 MHz, CDCl3) δ 

7.65-7.57 (m, 2H), 7.45 (t, J = 7.4 Hz, 1H), 7.34 (t, J = 7.4 Hz, 2H), 7.21-7.03 (m, 

6H), 6.90 (d, J = 7.4 Hz, 1H), 6.86-6.78 (m, 2H), 5.15 (d, J = 8.5 Hz, 1H), 3.55 (m, 

1H), 3.36-3.20 (m, 1H), 3.12 (m, 1H), 2.92-2.60 (m, 4H). 13C NMR (75 MHz, CDCl3) 

δ 175.1, 166.6, 139.0, 134.3, 134.0, 132.0, 131.0, 128.9, 128.8, 128.7, 128.4, 128.0, 

127.7, 127.5, 126.5, 60.4, 49.8, 49.7, 35.6, 28.5. IR (KBr) 2920, 2849, 1752, 1293. 

HRMS (ESI) calcd for C25H22N2O2Na [M+Na]+ 405.15735, found 405.15712. 

 

(1S,10bR)-3-benzoyl-1-benzyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-

2(3H)-one 

For the reaction in Table 1, entry 4. 36.7 mg, 1:4 d.r., 60% yield. White solid, m.p. 

= 116-118 oC. Rf = 0.3 (petroleum ether/ethyl acetate 5:1); [α]25 
D  +28 (c 0.1, CH2Cl2); 

HPLC analysis: 58% ee [Daicel CHIRALPAK OD-H column, 20 oC, 254 nm, hex-

ane/i-PrOH/MeOH = 70:20:10, 1.0 mL /min, 254 nm, 18.2 min (major), 23.7 min 

(minor)]; 1H NMR (300 MHz, CDCl3) δ 7.55-7.48 (m, 3H), 7.45-7.13 (m, 11H), 4.69 

(d, J = 9.6 Hz, 1H), 3.58 (m, 1H), 3.473.34 (m, 1H), 3.34-3.01 (m, 4H), 2.97-2.75 (m, 

1H). 13C NMR (75 MHz, CDCl3) δ 174.2, 166.6, 136.9, 133.8, 133.8, 133.4, 132.2, 

130.2, 129.0, 128.7, 127.9, 127.4, 127.1, 126.8, 126.5, 59.7, 50.3, 48.5, 33.3, 27.8. IR 

(KBr) 2921, 2849, 1751, 1686, 1293. HRMS (ESI) calcd for C25H22N2O2Na [M+Na]+ 

405.15735, found 405.15730. 

 

 

(1S,10bS)-3-benzoyl-1-(4-chlorobenzyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]is-

oquinolin-2(3H)-one 

57.4 mg, 8:1 d.r., 69% yield. Colorless oil. Rf = 0.3 (petroleum ether/ethyl acetate 
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3:1); [α]25 
D  -19 (c 0.1, CH2Cl2); HPLC analysis: 90% ee [Daicel CHIRALPAK OD-H 

column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 17.5 min (ma-

jor), 21.7 min (minor)]; 1H NMR (400 MHz, CDCl3) δ 7.82-7.75 (m, 2H), 7.68-7.61 

(m, 1H), 7.53 (t, J = 7.6 Hz, 2H), 7.45-7.28 (m, 3H), 7.27-7.21 (m, 2H), 7.06 (d, J = 

7.5 Hz, 1H), 6.93 (d, J = 8.4 Hz, 2H), 5.33 (d, J = 8.4 Hz, 1H), 3.76 (m, 1H), 

3.46-3.36 (m, 1H), 3.30 (m, 1H), 3.08-2.80 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 

175.0, 166.5, 137.5, 134.3, 133.8, 132.4, 132.1, 130.9, 130.3, 128.8, 128.8, 128.6, 

128.0, 127.7, 127.6, 126.6, 60.3, 49.9, 49.7, 35.1, 28.5. IR (KBr) 2920, 2845, 1751, 

1682, 1293, 1274. HRMS (ESI) calcd for C25H21N2O2ClNa [M+Na]+ 439.11838, 

found 439.11852. 

 

 

(1S,10bS)-3-benzoyl-1-(furan-2-ylmethyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]-

isoquinolin-2(3H)-one 

62.5 mg, 5:1 d.r., 84% yield. Colorless oil. Rf = 0.3 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -55 (c 0.1, CH2Cl2); HPLC analysis: 98% ee [Daicel CHIRALPAK AD-H 

column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 18.1 min (mi-

nor), 27.5 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.61 (d, J = 7.3 Hz, 2H), 7.44 

(t, J = 7.4 Hz, 1H), 7.34 (t, J = 7.6 Hz, 2H), 7.17-7.06 (m, 3H), 6.94 (d, J = 7.4 Hz, 

1H), 6.11 (dd, J = 2.8, 1.9 Hz, 1H), 5.67 (d, J = 2.9 Hz, 1H), 5.15 (d, J = 8.5 Hz, 1H), 

3.56 (m, 1H), 3.38 (m, 1H), 3.09 (m, 1H), 2.91-2.65 (m, 4H). 13C NMR (100 MHz, 

CDCl3) δ 174.1, 166.6, 151.4, 141.4, 134.2, 133.9, 132.1, 130.7, 129.0, 128.7, 128.0, 

127.6, 127.4, 126.5, 110.5, 107.2, 59.7, 49.5, 46.7, 28.2, 28.0. IR (KBr) 2920, 2849, 

1751, 1682, 1293, 1276. HRMS (ESI) calcd for C23H20N2O2Na [M+Na]+ 395.13661, 

found 395.13642. 
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(1S,10bS)-3-benzoyl-1-propyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2

(3H)-one 

44.0 mg, 4:1 d.r., 66% yield. Colorless oil. Rf = 0.4 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -46 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel CHIRALPAK 

AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 31.3 

min (minor), 43.9 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.72-7.63 (m, 2H), 

7.57-7.49 (m, 1H), 7.42 (dd, J = 10.5, 4.6 Hz, 2H), 7.29-7.17 (m, 3H), 7.06-7.01 (m, 

1H), 5.15 (d, J = 8.1 Hz, 1H), 3.70-3.61 (m, 1H), 3.29-3.09 (m, 2H), 2.96-2.86 (m, 

1H), 2.86-2.72 (m, 1H), 1.80-1.17 (m, 4H), 0.81 (t, J = 7.2 Hz, 3H). 13C NMR (100 

MHz, CDCl3) δ 175.6, 166.6, 134.3, 131.9, 131.3, 128.8, 128.7, 127.9, 127.3, 127.3, 

126.5, 60.5, 49.9, 47.4, 32.4, 28.6, 21.4, 13.7. IR (KBr) 2920, 1750, 1682, 1292, 1274. 

HRMS (ESI) calcd for C21H22N2O2Na [M+Na]+ 357.15735, found 357.15720. 

 

  

(1S,10bS)-3-benzoyl-1-butyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2(

3H)-one 

55.7 mg, 4:1 d.r., 80% yield. Colorless oil. Rf = 0.4 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -61 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel CHIRALPAK 

AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 30.1 

min (minor), 38.9 min (major)]; 1H NMR (300 MHz, CDCl3) δ 7.74-7.62 (d, J = 7.2 

Hz, 2H), 7.53 (t, J = 7.4 Hz, 1H), 7.42 (t, J = 7.5 Hz, 2H), 7.31-7.16 (m, 3H), 

7.09-7.00 (m, 1H), 5.15 (d, J = 8.1 Hz, 1H), 3.72-3.58 (m, 1H), 3.29-3.05 (m, 2H), 

2.85 (m, 2H), 1.16-1.62 (m, 6H), 0.79 (t, J = 7.2 Hz, 3H). 13C NMR (75 MHz, CDCl3) 

δ 175.6, 166.6, 134.2, 134.2, 131.9, 131.3, 128.7, 128.7, 127.9, 127.3, 127.3, 126.5, 
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60.5, 49.9, 47.6, 30.3, 30.0, 28.6, 22.2, 13.7. IR (KBr) 2919, 2850, 1750, 1683, 1292, 

1275. HRMS (ESI) calcd for C22H24N2O2Na [M+Na]+ 371.17300, found 371.17277. 

 

N
N Bz

O
3f   

(1S,10bS)-3-benzoyl-1-pentyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2

(3H)-one 

50.7 mg, 4:1 d.r., 70% yield. Colorless oil. Rf = 0.4 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -45 (c 0.1, CH2Cl2); HPLC analysis: 95% ee [Daicel CHIRALPAK AD-H 

column, 20 oC, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 24.9 min (mi-

nor), 33.5 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.60 (m, 2H), 7.49-7.42 (m, 

1H), 7.36 (m, 2H), 7.22-7.09 (m, 3H), 6.98 (m, 1H), 5.07 (d, J = 8.1 Hz, 1H), 

3.62-3.53 (m, 1H), 3.21-2.98 (m, 2H), 2.87-2.65 (m, 2H), 1.72-0.96 (m, 8H), 0.73 (t, J 

= 7.0 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 175.6, 166.6, 134.2, 134.2, 131.9, 

131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.4, 30.3, 28.6, 27.9, 22.3, 

13.9. IR (KBr) 2920, 2849, 1750, 1688, 1274. HRMS (ESI) calcd for C23H26N2O2Na 

[M+Na]+ 385.18865, found 385.18847. 

 

 

(1S,10bS)-3-benzoyl-1-heptyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2

(3H)-one 

56.2 mg, 5:1 d.r., 72% yield. Colorless oil. Rf = 0.5 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -43 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel CHIRALPAK 

AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 23.2 

min (minor), 29.7 min (major)]; 1H NMR (300 MHz, CDCl3) δ 7.59 (dd, J = 5.2, 3.3 

Hz, 2H), 7.45 (m, 1H), 7.34 (m, 2H), 7.24-7.04 (m, 3H), 7.01-6.90 (m, 1H), 5.07 (d, J 
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= 8.1 Hz, 1H), 3.69-3.52 (m, 1H), 3.31-2.98 (m, 2H), 2.89-2.61 (m, 2H), 1.72-0.97 (m, 

12H), 0.76 (t, J = 6.8 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 175.6, 166.6, 134.2, 

134.2, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.7, 30.3, 

29.1, 28.9, 28.6, 28.2, 22.6, 14.1. IR (KBr) 2920, 2851, 1752, 1685, 1274. HRMS 

(ESI) calcd for C25H30N2O2Na [M+Na]+ 413.21955, found 413.21984. 

 

 

(1S,10bS)-3-benzoyl-1-octyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2(

3H)-one 

61.4 mg, 3:1 d.r., 76% yield. Colorless oil. Rf = 0.5 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -56 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel CHIRALPAK 

AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 22.1 

min (minor), 33.4 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.59 (dd, J = 5.2, 3.3 

Hz, 2H), 7.50-7.42 (m, 1H), 7.39-7.29 (m, 2H), 7.22-7.08 (m, 3H), 6.97 (m, 1H), 5.07 

(d, J = 8.1 Hz, 1H), 3.70-3.41 (m, 1H), 3.26-2.99 (m, 2H), 2.93-2.62 (m, 2H), 

1.62-0.95 (m, 14H), 0.77 (t, J = 7.0 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 175.6, 

166.6, 134.2, 134.2, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 

31.8, 30.3, 29.2, 29.2, 29.1, 28.6, 28.2, 22.6, 14.1. IR (KBr) 2924, 2853, 1751, 1686, 

1292, 1275. HRMS (ESI) calcd for C26H32N2O2Na [M+Na]+ 427.23560, found 

427.23522. 

 

 

(1S,10bS)-3-benzoyl-1-nonyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2(

3H)-one 

67.7 mg, 3:1 d.r., 81% yield. Colorless oil. Rf = 0.5 (petroleum ether/ethyl acetate 
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3:1); [α]25 
D  -34 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel CHIRALPAK 

AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 19.5 

min (minor), 24.9 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.71-7.64 (m, 2H), 

7.56-7.49 (m, 1H), 7.42 (t, J = 7.6 Hz, 2H), 7.34-7.14 (m, 3H), 7.05 (m, 1H), 5.14 (d, 

J = 8.1 Hz, 1H), 3.69-3.61 (m, 1H), 3.32-3.08 (m, 2H), 2.97-2.73 (m, 2H), 1.78-1.05 

(m, 16H), 0.86 (t, J = 7.0 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 175.6, 166.7, 134.2, 

134.2, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.8, 30.3, 

29.4, 29.2, 29.2, 28.6, 28.2, 22.7, 14.1. IR (KBr) 2923, 2852, 1751, 1686, 1292, 1275. 

HRMS (ESI) calcd for C27H34N2O2Na [M+Na]+ 441.25125, found 441.25108. 

 

 

(1S,10bS)-3-benzoyl-1-decyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2(3

H)-one 

73.4 mg, 4:1 d.r., 85% yield. Colorless oil. Rf = 0.6 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -26 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel CHIRALPAK 

AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 90:10, 1.0 mL /min, 254 nm, 17.9 

min (minor), 22.4 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.63-7.57 (m, 2H), 

7.52-7.42 (m, 1H), 7.42-7.26 (m, 2H), 7.26-7.09 (m, 3H), 7.02-6.91 (m, 1H), 5.07 (d, 

J = 8.1 Hz, 1H), 3.69-3.52 (m, 1H), 3.23-2.99 (m, 2H), 2.92-2.70 (m, 2H), 1.78-0.97 

(m, 18H), 0.79 (t, J = 6.9 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 175.7, 166.7, 134.2, 

134.2, 131.9, 131.3, 128.7, 127.9, 127.3, 127.3, 126.5, 60.5, 49.9, 47.7, 31.9, 30.3, 

29.5, 29.5, 29.3, 29.3, 29.2, 28.6, 28.2, 22.7, 14.1. IR (KBr) 2922, 2851, 1749, 1688, 

1274. HRMS (ESI) calcd for C28H36N2O2Na [M+Na]+ 455.2690, found 455.269649. 
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(1S,10bS)-3-benzoyl-1-benzyl-9-bromo-1,5,6,10b-tetrahydropyrazolo[5,1-a]iso-

quinolin-2(3H)-one 

59.8 mg, 4:1 d.r., 65% yield. White crystal, mp. 150-152 oC. Rf = 0.3 (petroleum 

ether/ethyl acetate 3:1); [α]25 
D  -37 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel 

CHIRALPAK AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 

254 nm, 24.2 min (minor),35.0 min (major)] 1H NMR (400 MHz, CDCl3) δ 7.59 (d, J 

= 7.3 Hz, 2H), 7.46 (t, J = 7.4 Hz, 1H), 7.35 (t, J = 7.6 Hz, 2H), 7.28 (d, J = 8.2 Hz, 

1H), 7.16-7.05 (m, 3H), 7.01 (d, J = 8.2 Hz, 1H), 6.93 (s, 1H), 6.79 (d, J = 6.4 Hz, 

2H), 5.07 (d, J = 8.5 Hz, 1H), 3.63-3.50 (m, 1H), 3.27 (dd, J = 14.7, 6.4 Hz, 1H), 3.05 

(m, 1H), 2.97-2.79 (m, 2H), 2.79-2.62 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 174.7, 

166.5, 138.6, 133.8, 133.2, 133.1, 132.2, 130.8, 130.7, 130.3, 128.9, 128.7, 128.6, 

128.0, 126.9, 120.1, 59.8, 49.7, 49.4, 35.8, 28.0. IR (KBr) 2920, 2850, 1751, 1681, 

1599, 1288. HRMS (ESI) calcd for C25H21N2O2BrNa [M+Na]+ 483.06786, found 

483.06767. 

 

 

(1S,10bS)-1-benzyl-3-(2-fluorobenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]iso-

quinolin-2(3H)-one 

73.6 mg, 6:1 d.r., 92% yield. Colorless oil. Rf = 0.3 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -41 (c 0.1, CH2Cl2); HPLC analysis: 99% ee [Daicel CHIRALPAK AD-H 

column, 20 oC, 254 nm, hexane/i-PrOH/MeOH = 70:20:10, 1.0 mL /min, 254 nm, 

16.1 min (minor), 20.6 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.56 (m, 1H), 

7.50 (m, 1H), 7.30-7.08 (m, 8H), 7.01 (d, J = 7.5 Hz, 1H), 6.91 (m, 2H), 5.23 (d, J = 

8.4 Hz, 1H), 3.86-3.67 (m, 1H), 3.41-3.17 (m, 2H), 2.98-2.71 (m, 4H). 13C NMR (100 

MHz, CDCl3) δ 174.8, 161.8, 160.7, 158.2, 139.0, 134.3, 133.0, 132.9, 131.0, 129.8, 

129.8, 128.9, 128.8, 128.4, 127.7, 127.5, 126.6, 126.6, 124.4, 124.3, 115.7, 115.4, 

60.3, 49.8, 49.3, 35.6, 28.6. IR (KBr) 2920, 2849, 1752, 1686, 1305, 1226. HRMS 
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(ESI) calcd for C25H21N2O2FNa [M+Na]+ 423.14793, found 423.14807. 

 

 

(1S,10bS)-1-benzyl-3-(3-methoxybenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]-

isoquinolin-2(3H)-one 

75.8 mg, 6:1 d.r., 92% yield. Colorless oil. Rf = 0.2 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -29 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel CHIRALPAK 

AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 28.4 

min (minor), 36.2 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.24 (d, J = 8.0 Hz, 

1H), 7.21-7.03 (m, 8H), 6.98 (dd, J = 8.1, 1.7 Hz, 1H), 6.90 (d, J = 7.5 Hz, 1H), 

6.84-6.77 (m, 2H), 5.14 (d, J = 8.5 Hz, 1H), 3.75 (s, 3H), 3.61-3.49 (m, 1H), 

3.34-3.20 (m, 1H), 3.19-3.03 (m, 1H), 2.90-2.64 (m, 4H). 13C NMR (101 MHz, CDCl3) 

δ 175.1, 166.4, 159.2, 139.0, 135.3, 134.3, 131.0, 129.0, 128.9, 128.7, 128.5, 127.7, 

127.5, 126.6, 121.1, 117.9, 114.1, 60.3, 55.4, 49.8, 49.7, 35.6, 28.5. IR (KBr) 2920, 

2849, 1751, 1683, 1295, 1277. HRMS (ESI) calcd for C26H24N2O3Na [M+Na]+ 

435.16791, found 435.16777. 

 

 

(1S,10bS)-1-benzyl-3-(4-chlorobenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]is-

oquinolin-2(3H)-one 

71.6 mg, 6:1 d.r., 86% yield. Needles, m.p. 81-82 oC. Rf = 0.3 (petroleum 

ether/ethyl acetate 3:1); [α]25 
D  -44 (c 0.1, CH2Cl2); HPLC analysis: > 99% ee [Daicel 

CHIRALPAK AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 

254 nm, 19.7 min (major), 27.8 min (minor)]; 1H NMR (400 MHz, CDCl3) δ 
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7.67-7.61 (m, 2H), 7.42-7.35 (m, 2H), 7.29-7.13 (m, 6H), 6.98 (d, J = 7.4 Hz, 1H), 

6.88 (dd, J = 7.6, 1.7 Hz, 2H), 5.21 (d, J = 8.5 Hz, 1H), 3.58 (m, 1H), 3.41-3.29 (m, 

1H), 3.17 (m, 1H), 2.95-2.74 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 175.1, 165.5, 

138.9, 138.4, 134.2, 132.2, 130.9, 130.4, 128.9, 128.8, 128.5, 128.3, 127.7, 127.5, 

126.6, 60.4, 49.8, 49.7, 35.6, 28.5. IR (KBr) 2921, 2850, 1752, 1686, 1296, 1275. 

HRMS (ESI) calcd for C25H21N2O2ClNa [M+Na]+ 439.11838, found 439.11827. 

 

 

(1S,10bS)-1-benzyl-3-(4-methylbenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]is-

oquinolin-2(3H)-one 

73.7 mg, 6:1 d.r., 93% yield. Colorless oil. Rf = 0.3 (petroleum ether/ethyl acetate 

3:1); [α]25 
D  -27 (c 0.1, CH2Cl2); HPLC analysis: 99% ee [Daicel CHIRALPAK AD-H 

column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 18.3 min (mi-

nor), 32.7 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.64 (d, J = 8.2 Hz, 2H), 

7.31-7.12 (m, 8H), 7.00 (d, J = 7.5 Hz, 1H), 6.93 (dd, J = 7.6, 1.5 Hz, 2H), 5.24 (d, J 

= 8.5 Hz, 1H), 3.65 (m, 1H), 3.42-3.31 (m, 1H), 3.22 (m, 1H), 2.99-2.76 (m, 4H), 

2.43 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 175.1, 166.6, 142.9, 139.1, 134.3, 131.1, 

131.0, 129.2, 128.9, 128.7, 128.7, 128.5, 127.8, 127.4, 126.5, 60.4, 49.9, 49.8, 35.6, 

28.5, 21.7. IR (KBr) 2920, 2850, 1750, 1682, 1293, 1276. HRMS (ESI) calcd for 

C26H24N2O2Na [M+Na]+ 419.17300, found 419.17319. 

 

 

(1S,10bS)-1-benzyl-3-(4-methoxybenzoyl)-1,5,6,10b-tetrahydropyrazolo[5,1-a]-

isoquinolin-2(3H)-one 

70.9 mg, 8:1 d.r., 86% yield. Colorless oil. Rf = 0.2 (petroleum ether/ethyl acetate 
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3:1); [α]25 
D  -28 (c 0.1, CH2Cl2); HPLC analysis: 97% ee [Daicel CHIRALPAK AD-H 

column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL /min, 254 nm, 28.4 min (mi-

nor), 36.2 min (major)]; 1H NMR (400 MHz, CDCl3) δ 7.78-7.67 (m, 2H), 7.24-7.12 

(m, 6H), 6.97 (d, J = 7.5 Hz, 1H), 6.94-6.87 (m, 4H), 5.21 (d, J = 8.5 Hz, 1H), 3.85 (s, 

4H), 3.58 (m, 1H), 3.34 (m, 1H), 3.22-3.05 (m, 1H), 2.91 (m, 2H), 2.85- 2.71 (m, 2H). 

13C NMR (100 MHz, CDCl3) δ 175.1, 166.0, 163.0, 139.1, 134.3, 131.7, 131.2, 128.9, 

128.7, 128.4, 127.8, 127.4, 126.5, 125.9, 113.3, 60.4, 55.4, 49.9, 49.9, 35.6, 28.4. IR 

(KBr) 2920, 2849, 1751, 1679, 1603, 1255. HRMS (ESI) calcd for C26H24N2O3Na 

[M+Na]+ 435.16791, found 435.16779. 

 

(1S,10bS)-3-benzoyl-1-phenyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-

2(3H)-one 

22.0 mg, > 20:1 d.r., 30% yield. White solid, m.p. = 191-192 oC. Rf = 0.3 (petro-

leum ether/ethyl acetate 3:1); [α]25 
D  +3 (c 0.1, CH2Cl2); HPLC analysis: 55% ee 

[Daicel CHIRALPAK AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 70:30, 1.0 mL 

/min, 254 nm, 13.6 min (minor), 17.0 min (major)]; 1H NMR (400 MHz, CDCl3) δ 

7.71-7.59 (m, 2H), 7.45 (t, J = 7.4 Hz, 1H), 7.40-7.28 (m, 5H), 7.17-7.13 (m, 4H), 

6.90 (m, 1H), 6.26 (d, J = 7.8 Hz, 1H), 4.95 (d, J = 12.0 Hz, 1H), 4.08 (d, J = 12.0 Hz, 

1H), 3.73-3.59 (m, 1H), 3.30-3.15 (m, 2H), 2.89-2.73 (m, 1H). 13C NMR (100 MHz, 

CDCl3) δ 173.6, 166.3, 135.0, 133.8, 132.8, 132.6, 132.1, 129.6, 129.2, 128.9, 128.6, 

128.3, 128.0, 127.6, 127.0, 126.1, 65.4, 55.5, 48.6, 28.9. IR (KBr) 2920, 2851, 1751, 

1681, 1602, 1265. HRMS (ESI) calcd for C24H20N2O2Na [M+Na]+ 391.14170, found 

391.14156. 
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2. Chemical transformations of compound 3a (Scheme 4) 

 

(1S,10bS)-1-benzyl-1,5,6,10b-tetrahydropyrazolo[5,1-a]isoquinolin-2(3H)-one 

(4a) To a stirred suspension of 3a (38.2 mg, 0.1 mmol) in THF (1 mL) and MeOH (2 

mL) was added hydrazine monohydrate (85%) (10 mg, 0.1 mmol), and the resulting 

solution was stirred at rt for 3h. The volatiles were removed in vacuo and the residue 

was purified by flash column chromatography (petroleum ether/EtOAc = 1:1-1:2) to 

afford 4a as a white solid. Yield: 23.5 mg (85%), m.p. = 175-177 oC, Rf = 0.2 (petro-

leum ether/ethyl acetate 1:2); [α]25 
D  +3 (c 0.1, CH2Cl2); HPLC analysis: 95% ee 

[Daicel CHIRALPAK AD-H column, 20 oC, 254 nm, hexane/i-PrOH = 65:35, 0.5 mL 

/min, 254 nm, 10.9 min (major), 13.4 min (minor)]; 1H NMR (400 MHz, CDCl3) δ 

7.19-7.00 (m, 6H), 6.90 (d, J = 8.4 Hz, 1H), 6.81-6.73 (m, 2H), 5.11 (t, J = 11.1 Hz, 

1H), 3.17 (m, 1H), 3.10-2.90 (m, 2H), 2.84-2.70 (m, 2H), 2.70-2.61 (m, 1H), 

2.58-2.45 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 176.8, 139.6, 134.4, 131.9, 129.0, 

128.5, 128.3, 127.9, 127.1, 126.4, 126.3, 63.2, 52.6, 47.8, 35.7, 28.7. IR (KBr) 3184, 

2921, 2849, 1687, 1496, 1454, 1276. HRMS (ESI) calcd for C18H18N2ONa [M+Na]+ 

301.13168, found 301.13042. 

 

Benzyl-5,6-dihydropyrazolo[5,1-a]isoquinolin-2(3H)-one (5a) To the solution of 

3a (114.6 mg, 0.3 mmol) in THF (2 mL) was added NaOH solution (6N, 150 μL, 0.9 

mmol) at rt. The mixture was stirred for 12h at room teperature. The reaction was 

acidified with a few drop of HCl (3N), then extracted with ethyl acetate (3x10 mL), 

and dried with anhydrous Na2SO4. The solvent was removed under reduced pressure 

and residue was purified by flash column chromatography (petroleum ether/EtOAc = 
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1:1-1:2) to afford 5a as a white crystal. Yield: 72.0 mg (87%), m.p. = 223-224 oC, Rf 

= 0.2 (petroleum ether/ethyl acetate 1:2); 1H NMR (400 MHz, CDCl3) δ 7.45 (d, J = 

6.8 Hz, 1H), 7.39-7.08 (m, 8H), 4.17 (t, J = 6.5 Hz, 2H), 4.10 (s, 2H), 3.14 (t, J = 6.5 

Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 161.2, 140.5, 136.5, 132.6, 128.5, 128.3, 

128.1, 128.0, 127.3, 127.2, 125.9, 124.5, 98.9, 45.3, 29.5, 28.3. IR (KBr) 2922, 2849, 

1646, 1530, 1510, 1215. HRMS (ESI) calcd for C18H17N2O [M+H]+ 277.13354, found 

277.13328. 

3. X-ray structure of compound 3k 

The crystal of compound 3k was prepared from its solution in petroleum 

ether/CH2Cl2 by slow evaporation. The structure of compound 3k was established by 

the X-ray analysis of its crystal (Figure S1). 

       

Figure S1. X-ray structure of 3k. 
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Part III NMR Spectra 
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Part IV HPLC Spectra 
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