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Phenyl isothiocyanate (0.81 g, 6.0 mmol) in dry THF (5 mL) was added slowly to 
the free 9-amino (deoxy) epicinchonine (1.46 g, 5.0 mmol) in dry THF (15 mL) at 
0 °C. The reaction mixture was stirred overnight at room temperature, and then 
concentrated under reduced pressure. The residue was purified by flash 
chromatography (elution gradient: ethyl acetate: methanol: triethylamine = 100: 2: 
3 to 100: 10: 3) to afford the desired pruduct 1d (1.78 g, 83 %) as white solid. 
[α]D27 +298.1 (c 1.06, CHCl3); 1H-NMR (300 MHz, CD3OD) δH 8.84 (m, 1 H), 8.67 
(d, J = 8.2 Hz, 1 H), 8.09 (dd, J = 1.1, 8.5 Hz, 1 H), 7.83 (ddd, J = 1.4, 6.1, 8.4 Hz, 
1 H), 7.72 (ddd, J = 1.4, 6.9, 8.3 Hz, 1 H), 7.61 (m, 1 H), 7.36 (m, 4 H), 7.19 (m, 1 
H), 6.27 (d, J = 11.2 Hz, 1 H), 6.00 (ddd, J = 6.3, 10.5, 17.0 Hz, 1 H), 5.26 (dt, J = 
1.6, 9.6 Hz, 1 H), 5.22 (dt, J = 1.6, 3.0 Hz, 1H), 3.35 (dp, J = 1.5, 3.2 Hz, 2H), 
3.23 (dd, J = 8.3, 12.5 Hz, 2H), 3.03 (m, 3 H), 2.39 (dd, J = 7.2, 15.2 Hz, 1 H), 
1.59 (dd, J = 8.7, 12.5 Hz, 3 H), 1.31 (dd, J = 8.4, 13.2 Hz, 1 H), 0.90 (t, J = 10.2 
Hz, 1 H); 13C NMR (125 MHz, CD3OD) δC 182.7, 151.3, 150.8, 149.3, 142.0, 
140.3, 131.3, 130.5, 130.3, 130.1, 129.4, 128.3, 126.8, 126.4, 125.5, 125.4, 
121.4, 115.8, 62.3, 56.5, 53.2, 50.4, 40.8, 29.3, 27.7, 26. 5; IR (Nujol): ν 3168, 
1590, 1377 cm-1; ES-MS m/z 427 (100), ES+MS m/z 429 (100); HRMS (ESI) m/z 
calcd for (C26H29N4S1 ): 429.2107, found: 429.2108.  
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The free amine (1.00 g, 3.4 mmol) in dry THF (5 mL) was added slowly to 3, 5-
bis(trifluomethyl) phenyl isothiocyanate (1.0 g, 3.7 mmol) in dry THF (2 mL) at 0 
°C. The reaction mixture was stirred for 4 hours at room temperature, and then 
concentrated under reduced pressure. The residue was purified by flash 
chromatography (elution gradient: ethyl acetate: methanol: triethylamine = 100: 2: 
3 to 100: 10: 3) to afford the desired pruduct 1e (1.45 g, 94 %) as white 
amorphous solid.  [α]D 25 +168.2 (c 1.03, CHCl3); 1H NMR (500 MHz, CD3OD) δH 
8.75 (t, J = 4.1 Hz, 1 H), 8.57 (t, J = 7.3 Hz, 1 H), 7.98 (t, J = 7.0 Hz, 2 H), 7.72 
(dd, J = 6.0, 13.2 Hz, 1 H), 7.63 (m, 1 H), 7.53 (m, 2 H), 6.23 (d, J = 10.3 Hz, 1 
H), 5.88 (ddd, J = 6.2, 10.5, 17.0 Hz, 1 H), 5.12 (dd, J = 9.7, 13.8 Hz, 1 H), 3.17 
(m, 3 H), 2.95 (m, 3 H), 2.29 (dd, J = 6.8, 14.5 Hz, 1 H), 1.47 (m, 4 H), 1.17 (dt, J 
= 8.4, 9.9 Hz, 1 H), 0.82 (m, 2 H); 13C NMR (125 MHz, CD3OD) δC 183.0, 151.3, 
149.4, 143.5, 142.0, 133.2 (q, J = 33.4 Hz, 2 C), 131.4, 130.3, 129.4, 128.4, 
128.4, 126.4, 126.2, 124.0, 123. 9, 123.8, 118.2 (dd, 1 H, J = 4.0, 7.4 Hz, 2 C), 
115.8, 62.2, 57.0, 57.0, 40.8, 40.8, 29.2, 27.7, 26.6; IR (Nujol): ν 3244, 1634, 752, 
681 cm-1;  ES-MS m/z 563 (100), ES+MS m/z 565, 587 (100); HRMS (ESI) m/z 
calcd for (C28H27N4F6S1 ): 565.1855, found: 565.1855. 
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CS2 (251µL, 4.15 mmol) was added slowly to the free amine (2.43 g, 8.3 mmol) 
in dry ethanol (5 mL). The reaction solution turned heterogeneous, and 15 mL 
dry ethanol was added. The mixture was refluxed for 30 hours, and concentrated 
under reduced pressure. The residue was purified by flash chromatography 
(elution gradient: ethyl acetate: methanol: triethylamine = 100: 2: 3 to 100: 10: 3) 
to afford the desired pruduct 1f (1.34 g, 51 %) as pale yellow solid. [α]D 27 +318.4 
(c 1.01, CHCl3); 1H-NMR (300 MHz, CD3OD) δH 8.77 (d, J = 4.4 Hz, 2 H), 8.54 (d, 
J = 7.8 Hz, 2 H), 8.06 (d, J = 8.4 Hz, 2 H), 7.80 (m, 2 H), 7.65 (q, J = 7.4 Hz, 2 H), 
7.45 (s, 2 H), 6.08 (d, J = 11.2 Hz, 2 H), 5.89 (ddd, J = 6.3, 10.6, 17.1 Hz, 2 H), 
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5.17 (dt, J = 1.5, 8.2 Hz, 2 H), 5.13 (d, J = 1.5 Hz, 2 H), 2.96 (m, 12 H), 2.32 (dd, J 

= 7.6, 15.7 Hz, 2 H), 1.55 (dd, J = 4.0, 14.0 Hz, 6 H), 1.18 (m, 4 H); 13C NMR (125 
MHz, CD3OD) δC 184.1, 151.4, 151.4, 150.3, 150.3, 149.2, 149.2, 141.6, 141.6, 
131.4, 131.4, 130.3, 130.3, 129.3, 129.3, 128.4, 128.4, 126.3, 126.3, 121.6, 
121.6, 115.9, 115.9, 62.3, 62.3, 56.0, 56.0, 53.0, 53.0, 50.4, 50.4, 40.6, 40.6, 
29.2, 29.2, 27.5, 27.5, 26.4, 26.4; IR (Nujol): ν 3228, 1509 cm-1; ES-MS m/z 627 
(100), ES+MS m/z 630 (100); HRMS (ESI) m/z calcd for (C39H45N6S1 ): 629.3421, 
found: 629.3430. 
 
 
Typical procedure for enantioselective Michael addition of malonate to nitroolefin: 
To a stirred solution of trans-β-nitrostyrene (59.6 mg, 0.40 mmol) and dimethyl 
malonate (3.0 equiv., 0.183 mL) in dry dichloromethane (0.40 mL) was added 
catalyst 1e (0.1 equiv., 22.4 mg). After stirring for 30 hours, the reaction mixture 
was concentrated under reduced pressure. The residue was purified by flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1:15 to 1:8) to 
afford desired Michael adduct 4a (106.9 mg, 95%).  
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(R)-(-)-Methyl 2-carbomethoxy-4-nitro-3-phenyl-butyrate (R)-(-)-4a 
This product was obtained as a colorless solid in 95 % yield (106.9 mg) after 
flash chromatography (elution gradient: ethyl acetate: petroleum ether= 1:15 to 
1:8) and 94 % ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: 
IPA: methanol, 80: 20: 2, 0.9 mL/min, λ 220 nm, t (minor) = 13.8 min, t (major) = 
16.7 min] at -20 °C for 30 hours. [α]D26 -11.1 (c 1.30, CHCl3); 1H NMR (500 MHz, 
CDCl3) δH 7.12-7.00 (m, 5 H), 4.72-4.64 (m, 2 H), 4.03 (dt, J = 5.1, 9.0 Hz, 2 H), 
3.65 (d, J = 9.1 Hz, 1 H), 3.56 (s, 3 H), 3.34 (s, 3 H) 13C NMR (125 MHz, CDCl3) 
δC 168.2, 167.6, 136.5, 129.4, 128.8, 128.3, 77.2, 55.2, 53.4, 53.2, 43.4. 
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The absolute configuration of (-)-4a was determined to be (R) by comparing the 
optical rotation and the HPLC elution order with literature data. [α]D 26 -11.1 (c 
1.30, CHCl3) for 94% ee. [Lit. 1 (S)-(+), [α]D25 +5.9 (c 1.02, CHCl3), HPLC 
analysis [Daicel chiralcel OD, hexane: IPA, 70: 30, 0.9 mL/min, λ 220 nm, t 
(major) = 11.6 min, t (minor) = 13.7 min] for 96% ee; lit. 2 (S)-(+), [α]D 25 +4.4 (c 
1.02, CHCl3) for 93% ee]. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-(2-naphthyl)-butyrate-(-)-4b 
This product was obtained as a yellow solid in 83% yield (110 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 89% ee as determined by HPLC analysis [Daicel chiralcel OJ, hexane: IPA: 
methanol, 80: 20: 2, 0.9 mL/min, λ 220 nm, t (minor) = 77.9 min, t (major) = 97.4 
min] at -20 °C for 48 hours. [α]D20.5 -2.91 (c 1.23, CHCl3); 1H NMR (500 MHz, 
CDCl3) δH 7.84 (m, 3 H), 7.73 (s, 1 H), 7.51 (m, 2 H), 7.37 (dd, J = 1.9, 8.5 Hz, 1 
H), 5.03 (d, J = 7.3 Hz, 2 H), 4.45 (dt, J = 7.1, 8.7 Hz, 1 H), 4.01 (d, J = 9.0 Hz, 1 
H), 3.80 (s, 3 H), 3.57 (s, 3 H); 13C NMR (500 MHz, CDCl3) δC 168.3, 167.7, 
133.9, 133.7, 133.4, 129.4, 128.4, 128.1, 127.7, 127.0, 126.9, 125.5, 77.7, 55.2, 
53.5, 53.3, 43.5. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-(2-chlorophenyl)-butyrate-(-)-4c 
This product was obtained as a yellow oil in 99% yield (125 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 94% ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: IPA: 
methanol, 80: 20: 2, 1 mL/min, λ 220 nm, t (minor) = 10.1 min, t (major) = 25.2 
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min] at -20 °C for 30 hours. [α]D20.5 -5.87 (c 1.09, CHCl3); 1H NMR (500 MHz, 
CDCl3) δH 7.44 (m, 1 H), 7.27 (m, 3 H), 5.15 (dd, J = 8.6, 13.7 Hz, 1 H), 4.99 (dd, 
J = 4.5, 13.7 Hz, 1 H), 4.79 (dt, J = 4.5, 8.5 Hz, 1 H), 4.15 (d, J = 8.4 Hz, 1 H), 
3.76 (s, 1 H), 3.67 (s, 1 H); 13C NMR (500 MHz, CDCl3) δC 168.2, 167.7, 134.5, 
134.0, 131.0, 130.0, 129.0, 127.7, 75.8, 53.4, 53.2, 53.2 39.8. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-(2-bromophenyl)-butyrate-(-)-4d 
This product was obtained as a colorless oil in 95% yield (137 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1:8) 
and 92% ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: IPA, 
70: 30, 1 mL/min, λ 220 nm, t (minor) = 9.1 min, t (major) = 18.1 min] at -20 °C 
for 30 hours. [α]D20.5 -5.93 (c 1.08, CHCl3); 1H NMR (500 MHz, CDCl3) δH 7.64 
(dd, J = 1.2, 8.0 Hz, 1 H), 7.31 (dt, J = 1.2, 7.7 Hz, 1 H), 7.26 (dd, J = 1.7, 7.8 Hz, 
1 H), 7.19 (ddd, J = 1.8, 7.3, 8.0 Hz, 1 H), 5.16 (dd, J = 8.5, 13.7 Hz, 1 H), 4.99 
(dd, J = 4.5, 13.8 Hz, 1 H), 4.80 (dt, J = 4.5, 8.2 Hz, 1 H), 4.14 (d, J = 7.9 Hz, 1 
H), 3.76 (s, 3 H), 3.69 (s, 3 H); 13C NMR (500 MHz, CDCl3) δC 168.2, 167.7, 
135.7, 134.3, 130.2, 128.6, 128.4,125.2, 75.9, 53.5, 53.4, 53.4, 41.9. 
 

NO2

MeO OMe

OO

Br  
 

(-)-Methyl 2-carbomethoxy-4-nitro-3-(3-bromophenyl)-butyrate-(-)-4e 
This product was obtained as a yellow solid in 85% yield (122 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 90% ee as determined by HPLC analysis [Daicel chiralcel OJ, hexane: IPA: 
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methanol, 80: 20: 2, 1 mL/min, λ 220 nm, t (minor) = 35.4 min, t (major) = 45.9 
min] at -20 °C for 30 hours. [α]D20.5 -5.03 (c 1.43, CHCl3); 1H NMR (500 MHz, 
CDCl3) δH 7.45 (m, 1H), 7.42 (d, J = 1.6 Hz, 1 H), 7.21 (m, 2 H), 4.94 (dd, J = 5.0, 
13.5 Hz, 1 H), 4.89 (dd, J = 9.1, 13.5 Hz, 1 H), 4.24 (dt, J = 5.0, 8.9 Hz, 1 H), 
3.85 (d, J = 8.8, 1 H), 3.79 (s, 3 H), 3.63 (s, 3 H); 13C NMR (500 MHz, CDCl3) δC 
168.0, 167.4, 138.9, 132.1, 131.5, 131.0, 126.9, 123.4, 77.3, 54.9, 53.6, 53.4, 
42.9. 
 

NO2

MeO OMe

OO

Br  
 

(-)-Methyl 2-carbomethoxy-4-nitro-3-(4-bromophenyl)-butyrate-(-)-4f 
This product was obtained as a colorless solid in 87% yield (125 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 90% ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: IPA, 
60: 40, 1 mL/min, λ 220 nm, t (minor) = 10.0 min, t (major) = 13.3 min] at -20 °C 
for 48 hours. [α]D20.5 -2.87 (c 1.54, CHCl3); 1H NMR (500 MHz, CDCl3) δH 7.49 (d, 
J = 8.5 Hz, 2 H), 7.15 (d, J = 8.4 Hz, 2 H), 4.93 (dd, J = 4.9, 13.3 Hz, 1H), 4.87 
(dd, J = 9.2, 13.3 Hz, 1 H), 4.24 (dt, J = 5.0, 9.1 Hz, 1 H), 3.85 (d, J = 9.0 Hz, 1 
H), 3.79 (s, 3 H), 3.62 (s, 3 H); 13C NMR (500 MHz, CDCl3) δC 168.0, 167.4, 
135.6, 132.7, 130.0, 123.0, 77.5, 54.9, 53.6, 53.4, 42.8. 
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(+)-Methyl 2-carbomethoxy-4-nitro-3-(4-methylphenyl)-butyrate-(+)-4g 
This product was obtained as a white solid in 82% yield (97 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 92% ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: IPA: 
methanol, 98: 2: 0.5, 1 mL/min, λ 220 nm, t (minor) = 33.2 min, t (major) = 40.2 
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min] at -20 °C for 48 hours. [α]D20.5 +2.28 (c 1.23, CHCl3); 1H NMR (500 MHz, 
CDCl3) δH 7.15 (m, 4 H), 4.93 (dd, J = 5.1, 13.1 Hz, 1 H), 4.88 (dd, J = 9.0, 13.1 
Hz, 1 H), 4.23 (ddd, J = 5.19, 5.12, 5.15 Hz, 1 H), 3.87 (d, J = 9.0 Hz, 1 H), 3.79 
(s, 3 H), 3.60 (s, 3 H), 2.33 (s, 3 H); 13C NMR (500 MHz, CHCl3) δC 168.2, 167.8, 
134.5, 134.0, 131.0, 130.0, 129.0, 127.7, 75.9, 53.4, 53.3, 39.8. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-(3-methylphenyl)-butyrate-(-)-4h 
This product was obtained as a yellow oil in 92% yield (109 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 91% ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: IPA: 
methanol, 98: 2: 0.5, 1 mL /min, λ 220 nm, t (minor) = 27.8 min, t (major) = 32.5 
min] at -20 °C for 52 hours. [α]D20.5 -1.31 (c 1.23, CHCl3); 1H NMR (500 MHz, 
CDCl3) δH 7.23 (t, J = 7.55, 1 H), 7.11 (d, J = 7.33, 1 H), 7.05 (s, 1 H), 7.04 (d, J = 
7.88, 1 H), 4.94 (dd, J = 5.4, 13.4 Hz, 1 H), 4.90 (dd, J = 8.8, 13.3 Hz, 1 H) 
 4.26-4.21 (ddd, J = 5.3, 5.3, 5.3, 1 H), 3.79 (s, 3 H), 3.60 (s, 3 H), 2.35 (s, 3 H); 
13C NMR (500 MHz, CDCl3) δC 168.3, 167.7, 139.1, 136.5, 129.6, 129.3, 129.0, 
125.1, 77.8, 55.2, 53.4, 55.3, 43.3, 21.8. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-(4-methoxy phenyl)-butyrate-(-)-4i.  
This product was obtained as a colorless oil in 96 % yield (119.0 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 92 % ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: IPA, 
60: 40, 1 mL/min, λ 220 nm, t (minor) = 9.6 min, t (major) = 11.7 min] at -20 °C 
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for 30 hours. [α]D20.5 -9.7 (c 1.49, CHCl3); 1H NMR (500 MHz, CDCl3) δH 7.08-
7.06 (m, 2 H), 6.77-6.76 (m, 2 H), 4.82 (dd, J = 5.0, 13.0 Hz, 1 H), 4.75 (dd, J = 
9.2, 13.0 Hz, 1 H), 4.12 (dt, J = 5.0, 9.2 Hz, 1 H), 3.76 (d, J = 9.2 Hz, 1 H), 3.70 
(s, 3 H), 3.69 (s, 3 H), 3.50 (s, 3 H), 13C NMR (125 MHz, CDCl3) δC 168.3, 167.7, 
159.8, 129.4, 129.4, 128.3, 114.8, 114.8, 78.1, 55.6, 55.3, 53.4, 53.2, 42.7. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-(3-methoxy phenyl)-butyrate-(-)-4j 
This product was obtained as a colorless solid in 97 % yield (120.7 mg) after 
flash chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 
1: 8) and 91 % ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: 
IPA: methanol, 98: 2: 0.5, 0.9 mL/min, λ 220 nm, t (major) = 59.8 min, t (minor) 
= 72.5 min] at -20 °C for 30 hours. [α]D20.5 -10.5 (c 1.37, CHCl3); 1H NMR (500 
MHz, CDCl3) δH 7.16 (t, J =7.9 Hz 1 H), 6.74 (m, 2H), 6.69 (m, 1 H), 4.84 (dd, J = 
5.2, 13.3 Hz, 1 H), 4.80 (dd, J = 8.8, 13.3 Hz, 1 H), 4.14 (dt, J = 5.2, 8.8 Hz, 1 H), 
3.79 (d, J = 8.9 Hz, 1 H), 3.70 (s, 3 H), 3.68 (s, 3 H), 3.52 (s, 3 H), 13C NMR (125 
MHz, CDCl3) δC 168.3, 167.6, 160.3, 138.1, 130.5, 120.2, 114.3, 114.0, 77.7, 
55.6, 55.1, 53.4, 53.3, 43.3. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-(2-methoxy phenyl)-butyrate-(-)-4k  
This product was obtained as a colorless solid in 96 % (118.9 mg) yield after 
flash chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 
1: 8) and 97 % ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: 
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IPA, 60:40, 1 mL /min, λ 220 nm, t (minor) = 6.2 min, t (major) = 8.0 min] at -20 
°C for 30 hours. [α]D20.5 -27.6 (c 1.42, CHCl3); 1H NMR (500 MHz, CDCl3) δH 7.19 
(m,1 H), 7.07 (dd, J =1.6, 7.7 Hz, 1 H), 6.81 (m, 2 H), 4.96 (dd, J = 9.0, 13.1 Hz, 
1 H), 4.82 (dd, J = 4.6, 13.1 Hz, 1 H), 4.33 (dd, J = 4.6, 13.1 Hz, 1 H), 4.11 (d, J = 
9.9 Hz, 1 H), 3.80 (s, 3 H), 3.68 (s, 3 H), 3.44 (s, 3 H); 13C NMR (125 MHz, 
CDCl3) δC 168.8, 168.0, 157.7, 130.9, 130.1, 124.0, 121.3, 111.5, 76.4, 55.8, 
53.3, 53.0, 52.9, 40.7. 
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(+)-Methyl 2-carbomethoxy-4-nitro-3-(2-furyl)-butyrate (+)-4l  
This product was obtained as a yellow oil in 93 % yield (100.7 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1: 15 to 1: 8) 
and 95 % ee as determined by HPLC analysis [Daicel chiralcel OD, hexane:IPA, 
60: 40, 1 mL/min, λ 220 nm, t (minor) = 6.5 min, t (major) = 15.0 min] at -20 °C 
for 30 hours. [α]D20.5 +7.1 (c 1.46, CHCl3); 1H NMR (500 MHz, CDCl3) δH 7.28 (m, 
1 H), 6.22 (dd, J =1.9, 3.2 Hz, 1 H), 6.15 (d, J = 3.3 Hz, 1 H), 4.87-4.79 (m, 2 H), 
4.32 (dt, J = 5.0, 8.1 Hz, 1 H), 3.88 (d, J = 7.8 Hz, 1 H), 3.69 (s, 3 H), 3.62 (s 3 H); 
13C NMR (125 MHz, CDCl3) δC 167.9, 167.6, 149.8, 143.3, 111.0, 108.8, 75.7, 
53.5, 53.4, 53.1, 37.2. 
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(+)-Methyl 2-carbomethoxy-4-nitro-3-(2-thienyl)-butyrate (+)-4m  
This product was obtained as a yellow oil in 87 % yield (98.9 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1:15 to 1: 8) 
and 94 % ee as determined by HPLC analysis [Daicel chiralcel OD, hexane: IPA, 
60: 40, 1 mL /min, λ 220 nm, t (major) = 8.4 min, t (minor) = 14.1 min] at -20 °C 
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for 30 hours. [α]D20.5 +10.1 (c 1.19, CHCl3); 1H NMR (500 MHz, CDCl3) δH 7.16 
(dd, J = 1.2, 5.0 Hz, 1 H), 6.88 (dd, J =1.0, 3.3 Hz, 1 H), 6.86 (dd, J = 3.6, 5.0 Hz, 
1 H), 4.88 (dd, J = 4.7, 12.8 Hz, 1 H), 4.84 (dd, J = 7.6, 12.8 Hz, 1 H), 4.50 (dt, J 
= 5.4, 8.0 Hz, 1 H), 3.85 (d, J = 7.8 Hz, 1 H), 3.70 (s 3 H), 3.61 (s, 3 H); 13C NMR 
(125 MHz, CDCl3) δC 168.0, 167.5, 138.8, 127.5, 127.2, 126.1, 78.2, 55.7, 53.5, 
53.5, 38.8. 
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(-)-Methyl 2-carbomethoxy-3-nitromethyloctanoate (-)-4n 
This product was obtained as an colorless oil in 81 % yield (89.2 mg) after flash 
chromatography (elution gradient: ethyl acetate: petroleum ether = 1:20) and 86 
% ee as determined by HPLC analysis [Daicel chiralcel OD-H, hexane: IPA, 95:5, 
1 mL /min, λ 215 nm, t (minor) = 7.3 min, t (major) = 12.5 min] at -20 °C for 72 
hours. [α]D25 -4.8 (c 1.16, CHCl3); 1H NMR (500 MHz, CDCl3) δH 4.56 (dd, J = 5.1, 
13.4 Hz, 1 H), 4.38 (dd, J =6.8, 13.4 Hz, 1 H), 3.62 (s, 3 H), 3.62 (s, 3 H), 3.53 (d, 
J = 5.8 Hz, 1 H), 2.78-272 (m, 1 H), 1.32-1.28 (m, 2 H), 1.24-1.12 (m, 6 H), 0.73 
(s, J = 6.9 Hz,1 H); 13C NMR (125 MHz, CDCl3) δC 168.8, 168.6, 77.0, 53.3, 53.2, 
52.7, 37.4, 31.8, 30.3, 26.7, 22.8, 14.3. 
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(-)-Methyl 2-carbomethoxy-4-nitro-3-cyclohexylbutyrate (-)-4o  
This product was obtained as a colorless oil in 82 % yield (94.0 mg) after flash 
chromatography (elution gradient: ethyl acetate: toluene = 1:20) and 82 % ee as 
determined by HPLC analysis [Daicel chiralcel OD-H, hexane: IPA, 90: 10, 0.5 
mL /min, λ 220 nm, t (minor) = 11.9 min, t (major) = 21.5 min] at r.t. for 31 hours. 
[α]D25 -7.9 (c 1.42, CHCl3); 1H NMR (500 MHz, CDCl3) δH 4.53 (dd, J = 6.5, 14.6 



S12 

Hz 1H,) 3.67 (m, 7 H) 2.80 (ddd, J = 4.8, 6.5, 11.2 Hz, 1 H) 1.62 (m, 5 H) 1.36 (m, 
1 H) 1.08 (m, 3 H) 0.91 (m, 2 H); 13C NMR (500 MHz, CDCl3) δC 169.4, 169.0, 
75.8, 53.4, 53.2, 51.4, 42.6, 40.0, 30.6, 30.2, 26.7, 26.6, 26.4.  
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