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Part I Experimental part 

1.1 General Information 

Unless otherwise indicated, all reactions were carried out under an N2 

atmosphere in oven-dried glassware with magnetic stirring. Anhydrous THF and 

toluene were distilled from sodium and benzophenone, CH2Cl2 was distilled from 

CaH2. Chiral triazolium salts B-C,1 were synthesized according to our previous 

reports and the literatures. saccharin-derived 1-azadienes 1 2 and -chloroaldehyde 2 3 

were prepared according to literature methods. Column chromatograph was performed 

on silica gel 200~300 mesh. All 1H NMR (300 MHz), 13C NMR (75 MHz) spectra 

were recorded on a Bruker-DMX 300 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). 

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). Optical rotations were 

measured on Perkin Elmer/Model-343 digital polarimeter operating at the sodium D 

line with a 100 mm path cell, and are reported as follows: [α]D
T (concentration (g/100 

mL), solvent). 
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1.2 NHC-catalyzed synthesis of saccharin-derived dihydropyrindinones. 

 

General procedure. To an oven-dried 25 mL Schlenk tube equipped with a stir bar 

was charged with triazolium salt C2 (2.6 mg, 0.006 mmol), saccharin-derived 

1-azadienes 1 (0.3 mmol). This tube was closed with a septum, evacuated, and 

back-filled with argon. To this mixture was added freshly distilled THF (3 mL). Then, 

the -chloroaldehyde 2 (0.36 mmol) and DIPEA (0.45 mmol) were added. After 

stirring for 12 hours, the reaction mixture was diluted with diethyl ether and passed 

through a short silica pad. The solvent was removed under reduced pressure and the 

residue was purified by chromatography on silica gel (ethyl acetate/petroleum ether, 

typically 1/8) to give the desired dihydropyridinone 3. 

Racemic samples for the standard of chiral HPLC spectra were prepared using 10 

mol% of achiral triazolium salt S1 as the precatalyst. 

BF4N
N N Mes

S1  
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(8S,9S)-8-benzyl-9-phenyl-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]pyridin-7-

one 5,5-dioxide (3a). LZQ-660#, Yield: 106 mg (88%), Rf = 0.25 (ethyl 

acetate/petroleum ether, typically 1/5), white solid, mp 219-221°C, []D
20 +34.7 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 65:35, 1.0 mL/min, 254 nm, 15.7 min (major), 26.6 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.85 (d, J = 7.7 Hz, 1H), 7.75 – 7.53 (m, 3H), 7.37 – 

7.18 (m, 6H), 7.11 – 7.02 (m, 4H), 6.13 (d, J = 6.4 Hz, 1H), 3.74 (t, J = 6.8 Hz, 1H), 

3.54 – 3.34 (m, 2H), 2.49 – 2.27 (m, 1H). 13C NMR (75 MHz, CDCl3) δ 168.0, 138.6, 

137.6, 134.1, 132.9, 131.0, 129.4, 129.2, 129.1, 128.7, 128.4, 128.2, 126.9, 126.7, 

121.7, 121.7, 107.4, 48.3, 42.2, 31.1. IR (KBr) ν 3061.7 cm-1, 1712.7 cm-1, 1341.7 

cm-1, 1172.9 cm-1. FTMS (ESI) m/z: [M+Na]+ Calc. for C24H19O3NNaS+, 424.0978, 

Found 424.0974. 

N

S

O

O
O

3b

 

(8S,9S)-8-benzyl-9-(p-tolyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]pyridin-7

-one 5,5-dioxide (3b). LZQ-672#, Yield: 120 mg (97%), white solid, Rf = 0.06 (ethyl 
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acetate/petroleum ether, typically 1/5), mp 102-103°C, []D
20 +27.9 (c 1.0, CH2Cl2), 

HPLC analysis: 99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 75:25, 1.0 mL/min, 254 nm, 23.5 min (major), 27.2 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.87 (d, J = 7.5 Hz, 1H), 7.78 – 7.55 (m, 3H), 7.40 – 

7.20 (m, 3H), 7.14 (d, J = 8.1 Hz, 2H), 7.10 – 7.04 (m, 2H), 6.98 (d, J = 8.1 Hz, 2H), 

6.13 (d, J = 6.4 Hz, 1H), 3.71 (t, J = 6.7 Hz, 1H), 3.54 – 3.34 (m, 2H), 2.40 (dd, J = 

14.3, 9.6 Hz, 1H), 2.34 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 168.1, 138.7, 138.0, 

134.5, 134.1, 132.9, 131.0, 130.1, 129.2, 129.1, 128.7, 128.3, 127.0, 126.7, 121.9, 

121.7, 107.7, 48.4, 41.8, 31.1, 21.2. IR (KBr) ν 3027.7 cm-1, 1713.7 cm-1, 1342.5 cm-1, 

1173.5 cm-1. FTMS (ESI) m/z: [M+Na]+ Calc. for C25H21O3NNaS+, 438.1134, Found 

438.1131. 

N

S

O

O
O

3c

OMe  

(8S,9S)-8-benzyl-9-(4-methoxyphenyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-

a]pyridin-7-one 5,5-dioxide (3c). LZQ-667#, Yield: 115 mg (89%), white solid, Rf = 

0.12 (ethyl acetate/petroleum ether, typically 1/5), mp 94-95°C, []D
20 +30.2 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 65:35, 1.0 mL/min, 254 nm, 21.5 min (major), 30.3 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.86 (d, J = 7.7 Hz, 1H), 7.75 – 7.56 (m, 3H), 7.31 – 

7.22 (m, 3H), 7.10 – 7.04 (m, 2H), 7.00 – 6.98 (m, 2H), 6.85 (d, J = 8.9 Hz, 1H), 6.13 
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(d, J = 6.4 Hz, 1H), 3.79 (s, 3H), 3.69 (t, J = 6.6 Hz, 1H), 3.52 – 3.34 (m, 2H), 2.38 

(dd, J = 14.1, 9.5 Hz, 1H). 13C NMR (75 MHz, CDCl3) δ 168.1, 159.4, 138.7, 134.1, 

132.9, 131.0, 129.6, 129.4, 129.1, 128.9, 128.7, 127.0, 126.7, 121.8, 121.7, 114.7, 

107.8, 55.4, 48.5, 41.4, 31.1. IR (KBr) ν 3062.6 cm-1, 1715.8 cm-1, 1342.5 cm-1, 

1176.5 cm-1. FTMS (ESI) m/z: [M+Na]+ Calc. for C25H21O4NNaS+, 454.1084, Found 

454.1077. 

N

S

O

O
O

3d

F  

(8S,9S)-8-benzyl-9-(4-fluorophenyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]

pyridin-7-one 5,5-dioxide (3d). LZQ-668#, Yield: 112 mg (90%), white solid, Rf = 

0.08 (ethyl acetate/petroleum ether, typically 1/5), mp 138-140°C, []D
20 +29.3 (c 1.0, 

CH2Cl2), HPLC analysis: >99 % ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 65:35, 1.0 mL/min, 254 nm, 15.0 min (major), 19.9 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.81 (d, J = 7.8 Hz, 1H), 7.70 (d, J = 5.1 Hz, 2H), 7.61 

(ddd, J = 8.2, 5.3, 3.2 Hz, 1H), 7.35 – 7.16 (m, 3H), 7.06 – 6.92 (m, 6H), 6.15 (d, J = 

6.3 Hz, 1H), 3.74 (t, J = 6.7 Hz, 1H), 3.53 – 3.33 (m, 2H), 2.32 (dd, J = 15.6, 10.8 Hz, 

1H). 13C NMR (75 MHz, CDCl3) δ 167.9, 164.0, 160.7, 138.2, 134.2, 133.3, 133.3, 

132.7, 131.1, 130.1, 130.0, 129.2, 128.9, 128.7, 126.8, 126.7, 121.8, 121.6, 116.3, 

116.0, 107.3, 53.6, 48.0, 41.3, 31.1. IR (KBr) ν 3064.8 cm-1, 1715.3 cm-1, 1343.9 cm-1, 

1174.3 cm-1. FTMS (ESI) m/z: [M+Na]+ Calc. for C24H18O3NFNaS+, 442.0884, Found 
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442.0878.  
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(8S,9S)-8-benzyl-9-(4-bromophenyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]

pyridin-7-one 5,5-dioxide (3e). LZQ-669#, Yield: 120 mg (83%), white solid, Rf = 

0.10 (ethyl acetate/petroleum ether, typically 1/5), mp 113-114°C, []D
20 +27.4 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IB column, 20 oC, 254 nm 

hexane/i-PrOH = 75:25, 1.0 mL/min, 254 nm, 23.1 min (major), 27.6 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.85 (d, J = 7.7 Hz, 1H), 7.78 – 7.54 (m, 3H), 7.49 – 

7.40 (m, 2H), 7.32 – 7.16 (m, 3H), 7.07 – 7.00 (m, 2H), 6.99 – 6.87 (m, 2H), 6.10 (d, 

J = 6.3 Hz, 1H), 3.71 (t, J = 6.7 Hz, 1H), 3.56 – 3.31 (m, 2H), 2.48 – 2.22 (m, 1H). 

13C NMR (75 MHz, CDCl3) δ 167.7, 138.2, 136.6, 134.2, 132.9, 132.5, 131.2, 130.1, 

129.5, 129.0, 128.8, 126.8, 126.8, 122.2, 121.8, 121.8, 106.7, 47.9, 41.5, 31.1. IR 

(KBr) ν 2924.7 cm-1, 1714.6 cm-1, 1341.3 cm-1, 1174.4 cm-1. FTMS (ESI) m/z: 

[M+Na]+ Calc. for C24H18O3NBrNaS+, 502.0083, Found 502.0076.  
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O

3f

 

(8S,9S)-8-benzyl-9-(m-tolyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]pyridin-



 S8

7-one 5,5-dioxide (3f). LZQ-663#, Yield: 115 mg (93%), white solid, Rf = 0.17 

(ethyl acetate/petroleum ether, typically 1/5), mp 189-190°C, []D
20 +26.9 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 80:20, 0.5 mL/min, 254 nm, 25.2 min (major), 39.1 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.87 (d, J = 7.7 Hz, 1H), 7.71 – 7.59 (m, 3H), 7.34 – 

7.17 (m, 4H), 7.13 – 7.03 (m, 3H), 6.95 – 6.83 (m, 2H), 6.12 (d, J = 6.3 Hz, 1H), 3.71 

(t, J = 6.6 Hz, 1H), 3.54 – 3.30 (m, 2H), 2.39 (dd, J = 13.9, 9.1 Hz, 1H), 2.32 (s, 3H). 

13C NMR (75 MHz, CDCl3) δ 168.1, 139.0, 138.7, 137.5, 134.1, 132.9, 131.0, 129.3, 

129.2, 129.2, 128.9, 128.6, 127.0, 126.7, 125.4, 121.7, 121.7, 107.5, 48.3, 42.2, 31.2, 

21.6. IR (KBr) ν 3061.4 cm-1, 1715.0 cm-1, 1343.1 cm-1, 1172.8 cm-1. FTMS (ESI) m/z: 

[M+Na]+ Calc. for C25H21O3NNaS+, 438.1134, Found 438.1131. 

N

S

O
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O
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(8S,9S)-8-benzyl-9-(o-tolyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]pyridin-7

-one 5,5-dioxide (3g). LZQ-662#, Yield: 120 mg (98%), white solid, Rf = 0.23 (ethyl 

acetate/petroleum ether, typically 1/5), mp 224-225°C, []D
20 +29.2 (c 1.0, CH2Cl2), 

HPLC analysis: 99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 80:20, 1.0 mL/min, 254 nm, 17.8 min (major), 20.5 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.81 (d, J = 7.7 Hz, 1H), 7.75 – 7.50 (m, 3H), 7.28 – 

7.10 (m, 7H), 6.85 (dd, J = 7.5, 2.0 Hz, 2H), 6.04 (d, J = 6.2 Hz, 1H), 3.96 (t, J = 6.7 
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Hz, 1H), 3.61 – 3.32 (m, 2H), 2.54 (dd, J = 13.9, 9.9 Hz, 1H), 1.96 (s, 3H). 13C NMR 

(75 MHz, CDCl3) δ 168.6, 138.3, 136.4, 135.9, 134.1, 132.6, 131.1, 130.9, 128.9, 

128.8, 128.7, 127.8, 127.5, 127.1, 127.0, 126.7, 121.7, 121.6, 106.2, 47.2, 37.1, 31.4, 

19.5. IR (KBr) ν 3063.0 cm-1, 1712.2 cm-1, 1341.1 cm-1, 1173.8 cm-1. FTMS (ESI) m/z: 

[M+Na]+ Calc. for C25H21O3NNaS+, 438.1134, Found 438.1131. 

N

S

O

O
O
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Cl

 

(8S,9S)-8-benzyl-9-(2-chlorophenyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]

pyridin-7-one 5,5-dioxide (3h). LZQ-666#, Yield: 133 mg (98%), white solid, Rf = 

0.10 (ethyl acetate/petroleum ether, typically 1/5), mp 208-210°C, []D
20 +23.6 (c 1.0, 

CH2Cl2), HPLC analysis: 99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 70:30, 1.0 mL/min, 254 nm, 11.3 min (major), 13.6 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.85 (d, J = 7.8 Hz, 1H), 7.72 – 7.58 (m, 3H), 7.42 (d, 

J = 7.0 Hz, 1H), 7.28 – 7.20 (m, 7H), 6.94 (d, J = 7.3 Hz, 2H), 6.12 (d, J = 6.3 Hz, 

1H), 4.38 (t, J = 6.6 Hz, 1H), 3.45 (ddd, J = 21.1, 13.4, 5.1 Hz, 2H), 2.58 (dd, J = 13.9, 

8.9 Hz, 1H). 13C NMR (75 MHz, CDCl3) δ 168.2, 138.2, 135.6, 134.2, 133.9, 132.7, 

131.1, 130.3, 129.5, 129.2, 129.0, 128.7, 128.6, 128.2, 126.8, 126.7, 121.6, 121.7, 

105.2, 47.3, 38.1, 31.4. IR (KBr) ν 3063.9 cm-1, 1713.1 cm-1, 1343.5 cm-1, 1173.6 

cm-1. FTMS (ESI) m/z: [M+Na]+ Calc. for C15H26O4N2Cl3NaS+, 458.0571, Found 

454.0578.  
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(8S,9S)-8-benzyl-9-(3,5-dichlorophenyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3

-a]pyridin-7-one 5,5-dioxide (3i). LZQ-675#, Yield: 140 mg (99%), white solid, Rf 

= 0.18 (ethyl acetate/petroleum ether, typically 1/5), mp 167-168 °C, []D
20 +29.3 (c 

1.0, CH2Cl2), HPLC analysis: 99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 

nm hexane/i-PrOH = 80:20, 1.0 mL/min, 254 nm, 18.4 min (major), 20.7 min 

(minor)]. 1H NMR (300 MHz, CDCl3) δ 7.86 (d, J = 7.7 Hz, 1H), 7.73 – 7.59 (m, 3H), 

7.43 (d, J = 2.2 Hz, 1H), 7.31 – 7.18 (m, 6H), 6.94 (dd, J = 7.5, 1.8 Hz, 2H), 6.07 (d, J 

= 6.2 Hz, 1H), 4.32 (t, J = 6.7 Hz, 1H), 3.59 – 3.32 (m, 2H), 2.54 (dd, J = 14.0, 9.1 Hz, 

1H). 13C NMR (75 MHz, CDCl3) δ 168.0, 138.0, 134. 7, 134.4, 131.3, 130.1, 129.8, 

129.4, 128.9, 128.8, 128.5, 126.9, 126.7, 121. 8, 104.6, 47.1, 37.6, 31.4. IR (KBr) ν 

3064.9 cm-1, 1714.1 cm-1, 1345.8 cm-1, 1176.0 cm-1. FTMS (ESI) m/z: [M+Na]+ Calc. 

for C24H17O3NCl2NaS+, 492.0198, Found 492.0192. 
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(8S,9S)-8-benzyl-9-(naphthalen-1-yl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]

pyridin-7-one 5,5-dioxide (3j). LZQ-673#, Yield: 126 mg (93%), white solid, Rf = 
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0.12 (ethyl acetate/petroleum ether, typically 1/5), mp 204-205 °C, []D
20 +30.4 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IB column, 20 oC, 254 nm 

hexane/i-PrOH = 60:40, 1.0 mL/min, 254 nm, 16.6 min (major), 29.9 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.86 – 7.66 (m, 4H), 7.59 – 7.47 (m, 3H), 7.46 – 7.37 

(m, 3H), 7.08 – 6.98 (m, 3H), 6.70 (dd, J = 7.5, 2.1 Hz, 2H), 6.13 (d, J = 5.9 Hz, 1H), 

4.65 (t, J = 6.4 Hz, 1H), 3.52 – 3.31 (m, 2H), 2.63 – 2.45 (m, 1H). 13C NMR (75 MHz, 

CDCl3) δ 168.5, 138.4, 134.2, 134.1, 133.9, 132.7, 131.2, 131.0, 129.4, 129.3, 129.1, 

128.6, 128.6, 126.9, 126.8, 126.6, 126.1, 126.1, 125.0, 122.4, 121.7, 121.7, 106.7, 

48.2, 36.4, 31.5. IR (KBr) ν 3061.2 cm-1, 1712.6 cm-1, 1343.1 cm-1, 1174.2 cm-1. 

FTMS (ESI) m/z: [M+Na]+ Calc. for C28H21O3NNaS+, 474.1134, Found 474.1130. 

N

S

O

O
O

O
3k  

(8S,9S)-8-benzyl-9-(thiophen-2-yl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]py

ridin-7-one 5,5-dioxide (3k). LZQ-676#, Yield: 100 mg (86%), white solid, Rf = 

0.06 (ethyl acetate/petroleum ether, typically 1/5), mp 190-191 °C, []D
20 +28.6 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 70:30, 1.0 mL/min, 254 nm, 17.5 min (major), 24.0 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.86 (d, J = 7.5 Hz, 1H), 7.76 – 7.57 (m, 3H), 7.39 (d, 

J = 2.2 Hz, 1H), 7.37 – 7.19 (m, 4H), 7.20 – 7.08 (m, 2H), 6.33 (dd, J = 3.3, 1.9 Hz, 

1H), 6.16 (d, J = 3.2 Hz, 1H), 6.00 (d, J = 6.4 Hz, 1H), 3.82 (t, J = 6.4 Hz, 1H), 3.55 

(dd, J = 14.4, 4.0 Hz, 1H), 3.25 (ddd, J = 10.4, 6.4, 4.0 Hz, 1H), 2.39 (dd, J = 14.4, 
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10.4 Hz, 1H). 13C NMR (75 MHz, CDCl3) δ 167.5, 150.5, 143.2, 138.6, 134.1, 133.0, 

131.2, 130.5, 129.2, 128.7, 126.8, 121.8, 121.7, 110.5, 108.6, 103.7, 47.9, 35.1, 31.4. 

IR (KBr) ν 3064.0 cm-1, 1716.1 cm-1, 1341.3 cm-1, 1174.5 cm-1. FTMS (ESI) m/z: 

[M+Na]+ Calc. for C22H17O4NNaS+, 414.0771, Found 414.0765. 

N

S
O

O
O

S 3l
 

(8S,9S)-8-benzyl-9-(thiophen-2-yl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]py

ridin-7-one 5,5-dioxide (3l). LZQ-670#, Yield: 105 mg (86%), white solid, Rf = 0.08 

(ethyl acetate/petroleum ether, typically 1/5), mp 232-233 °C, []D
20 +29.2 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 65:35, 1.0 mL/min, 254 nm, 17.7 min (major), 29.3 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.87 (d, J = 7.5 Hz, 1H), 7.66 (pd, J = 8.5, 7.5, 4.0 Hz, 

3H), 7.37 – 7.21 (m, 4H), 7.19 – 7.11 (m, 2H), 6.98 (dd, J = 5.2, 3.4 Hz, 1H), 6.87 (d, 

J = 3.4 Hz, 1H), 6.19 (d, J = 6.4 Hz, 1H), 4.04 (t, J = 6.4 Hz, 1H), 3.52 (dd, J = 14.5, 

4.2 Hz, 1H), 3.36 (ddd, J = 10.3, 6.3, 4.2 Hz, 1H), 2.53 (dd, J = 14.5, 10.0 Hz, 1H). 

13C NMR (75 MHz, CDCl3) δ 167.4, 139.7, 138.5, 134.2, 133.1, 131.2, 129.6, 129.2, 

128.8, 127.5, 126.8, 126.6, 125.6, 121.9, 121.8, 107.1, 49.3, 36.8, 31.1. IR (KBr) ν 

3064.8 cm-1, 1715.6 cm-1, 1342.4 cm-1, 1173.2 cm-1. FTMS (ESI) m/z: [M+Na]+ Calc. 

for C22H17O3NNaS2
+, 430.0542, Found 430.0539. 
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(8S,9S)-8-isopropyl-9-(o-tolyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]pyridi

n-7-one 5,5-dioxide (3m). LZQ-690#, Yield: 65 mg (60 %), white solid, Rf = 0.17 

(ethyl acetate/petroleum ether, typically 1/5), mp 190-191 °C, []D
20 +14.6 (c 1.0, 

CH2Cl2), HPLC analysis: >99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 80:20, 1.0 mL/min, 254 nm, 15.0 min (major), 16.3 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.82 (d, J = 7.8 Hz, 1H), 7.74 – 7.67 (m, 2H), 7.59 

(ddd, J = 8.2, 5.6, 2.9 Hz, 1H), 7.27 (dq, J = 4.8, 2.1 Hz, 1H), 7.20 (d, J = 3.3 Hz, 3H), 

6.18 (d, J = 5.1 Hz, 1H), 4.42 (dd, J = 7.0, 4.9 Hz, 1H), 2.82 (t, J = 6.7 Hz, 1H), 2.42 

(s, 3H), 2.04 (h, J = 6.7 Hz, 1H), 1.10 (d, J = 6.7 Hz, 3H), 0.76 (d, J = 6.9 Hz, 3H). 

13C NMR (75 MHz, CDCl3) δ 168.6, 136.9, 135.3, 134.0, 132.7, 131.2, 130.9, 129.4, 

127.7, 127.3, 127.1, 126.8, 121.7, 121.6, 106.5, 51.1, 38.7, 26.7, 21.8, 21.1, 19.6. IR 

(KBr) ν 3066.7 cm-1, 1709.0cm-1, 1371.7 cm-1, 1174.4 cm-1. FTMS (ESI) m/z: 

[M+Na]+ Calc. for C21H21O3NNaS+, 390.1134, Found 390.1129. 

N

S

O

O
O

9

3n
 

(8S,9S)-8-decyl-9-(o-tolyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]pyridin-7-
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one 5,5-dioxide (3n). LZQ-689#, Yield: 114 mg (82%), white solid, Rf = 0.20 (ethyl 

acetate/petroleum ether, typically 1/5), mp 44-45 °C, []D
20 +11.9 (c 1.0, CH2Cl2), 

HPLC analysis: 99% ee [Daicel CHIRALPAK IA column, 20 oC, 254 nm 

hexane/i-PrOH = 70:30, 1.0 mL/min, 254 nm, 10.9 min (major), 16.0 min (minor)]. 

1H NMR (300 MHz, CDCl3) δ 7.72 (d, J = 7.8 Hz, 1H), 7.65 – 7.57 (m, 2H), 7.51 

(ddd, J = 8.2, 5.8, 2.6 Hz, 1H), 7.09 (dd, J = 5.4, 3.8 Hz, 4H), 6.06 (d, J = 5.1 Hz, 1H), 

4.29 (dd, J = 6.9, 5.0 Hz, 1H), 2.88 (q, J = 6.7 Hz, 1H), 2.33 (s, 3H), 1.39 – 0.97 (m, 

18H), 0.78 (t, J = 6.9 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 169.0, 136.5, 135.6, 

134.1, 132.6, 131.0, 130.8, 129.2, 127.6, 127.6, 127.0, 126.9, 121.7, 121.6, 106.5, 

45.7, 38.8, 31.9, 29.6, 29.5, 29.4, 29.3, 27.3, 25.7, 22.7, 19.7, 14.2. IR (KBr) ν 2924.2 

cm-1, 1712.7 cm-1, 1343.2 cm-1, 1174.9 cm-1. HRMS (ESI) m/z: [M+H]+ Calc. for 

C30H23ClNO2
+, 464.1411, Found 464.1412. 

 



 S15

1.3 X-ray crystal structure of 3a 

 

Figure S1 X-ray crystal structure of 3a 

The crystal was prepared from the solution of 3a in dichloromethane/petroleum 

ether (1/10).  
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Part II NMR Spectra 
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Current Data Parameters
NAME     liangG-660
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140331
Time              18.31
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   15
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                161.3
DW               55.600 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

 
 

 

200 180 160 140 120 100 80 60 40 20 ppm

31
.1

4

42
.1

6
48

.2
9

76
.7

4
77

.1
6

77
.5

8

10
7.

4
3

12
1.

7
2

12
1.

7
4

12
6.

6
9

12
6.

9
4

12
8.

2
0

12
8.

4
3

12
8.

6
7

12
9.

1
2

12
9.

1
8

12
9.

3
8

13
1.

0
5

13
2.

8
8

13
4.

1
5

13
7.

6
1

13
8.

5
7

16
8.

0
4

Current Data Parameters
NAME     liangG-660
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140331
Time              18.36
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   85
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                574.7
DW               27.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677429 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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NAME     liangG-672
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               8.52
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   14
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                228.1
DW               55.600 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300062 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-672
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               8.54
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG               2580.3
DW               27.800 usec
DE                 6.50 usec
TE                296.9 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677404 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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NAME     liangG-667
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               8.43
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                228.1
DW               55.600 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300082 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-667
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               8.46
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   39
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG               2298.8
DW               27.800 usec
DE                 6.50 usec
TE                297.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677409 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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NAME     liangG-668
EXPNO                20
PROCNO                1

F2 - Acquisition Parameters
Date_          20140401
Time               9.02
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                   57
DW               55.600 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300112 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-668
EXPNO                21
PROCNO                1

F2 - Acquisition Parameters
Date_          20140401
Time               9.05
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   45
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                 4096
DW               27.800 usec
DE                 6.50 usec
TE                296.9 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677500 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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NAME     liangG-669
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               9.06
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                228.1
DW               55.600 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300082 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-669
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               9.10
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   41
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                 4096
DW               27.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677417 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     liangG-663
EXPNO                20
PROCNO                1

F2 - Acquisition Parameters
Date_          20140401
Time              13.05
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                  256
DW               55.600 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300082 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-663
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140331
Time              19.06
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   61
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                574.7
DW               27.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677419 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     liangG-662
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140331
Time              18.44
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                  181
DW               55.600 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300113 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-662
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140331
Time              18.47
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                645.1
DW               27.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677424 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     liangG-666
EXPNO                20
PROCNO                1

F2 - Acquisition Parameters
Date_          20140403
Time              21.07
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                456.1
DW               55.600 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300078 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-666
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140331
Time              19.15
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   55
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG               2896.3
DW               27.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677421 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     liangG-675
EXPNO                20
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               9.01
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                456.1
DW               55.600 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300070 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-675
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140401
Time               8.44
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   68
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                 3251
DW               27.800 usec
DE                 6.50 usec
TE                296.9 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677399 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     liangG-673
EXPNO                20
PROCNO                1

F2 - Acquisition Parameters
Date_          20140403
Time              16.45
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   10
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                  256
DW               55.600 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300319 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-673
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140401
Time               8.31
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  111
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG               4597.6
DW               27.800 usec
DE                 6.50 usec
TE                297.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677420 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     liangG-676
EXPNO                30
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time              23.22
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   15
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                456.1
DW               55.600 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300074 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-676
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time               9.18
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   91
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                574.7
DW               27.800 usec
DE                 6.50 usec
TE                296.8 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677409 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     liangG-670
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time              23.40
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                456.1
DW               55.600 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300073 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     liangG-670
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140402
Time              23.46
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  284
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                 3251
DW               27.800 usec
DE                 6.50 usec
TE                297.3 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677388 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         liangG-690
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140418
Time              15.54
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                 90.5
DW               55.600 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300067 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         liangG-690
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140418
Time              16.09
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  102
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                645.1
DW               27.800 usec
DE                 6.50 usec
TE                296.7 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677427 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         liangG-689
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20140418
Time              16.20
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8992.806 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                 45.3
DW               55.600 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1
SFO1        300.1318534 MHz
NUC1                 1H
P1                10.30 usec
PLW1        -1.00000000 W

F2 - Processing parameters
SI                32768
SF          300.1300327 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         liangG-689
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20140418
Time              16.26
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  102
DS                    4
SWH           17985.611 Hz
FIDRES         0.274439 Hz
AQ            1.8219008 sec
RG                 2048
DW               27.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
SFO1         75.4752953 MHz
NUC1                13C
P1                12.50 usec
PLW1        -1.00000000 W
SFO2        300.1312005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2            100.00 usec
PLW2        -1.00000000 W
PLW12       -1.00000000 W
PLW13       -1.00000000 W

F2 - Processing parameters
SI                32768
SF           75.4677465 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Part III HPLC Chromatography 
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