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I. General information 
   1H NMR and 13C NMR spectra were recorded on a 400 MHz spectrometer. Chemical shifts of 
protons are reported in parts per million downfield from tetramethylsilane. Chemical shifts of 
carbon are referenced to the carbon resonances of the solvent (CDCl3: d 77.0). Peaks are labeled 
as single (s), broad singlet (br), doublet (d), triplet (t), double doublet (dd), multiplet (m). Melting 
points were determined with a commercially available melting point apparatus. The IR spectra 
were recorded as thin films with KBr and reported in wavenumbers (cm-1). High-resolution mass 
spectra (HRMS) were acquired using an electron spray ionization time-offflight (ESI-TOF) mass 
spectrometer in positive mode. All reagents were used without further purification as received 
from commercial suppliers unless otherwise noted. All solvents were dried and distilled prior to 
use according to the standard protocols. 2-Tosylmethylphenols 2a-2m were prepared according to 
the reported procedure.[1] 

 
II. Synthetic procedures of products 3-6 

(1) General procedure for the addition of t-butyl nitroacetate to o-QMs: To a solution of 
2-tosylmethylphenol 2 (0.20 mmol) and catalyst 1a (0.02 mmol) in CHCl3 (2.5 mL) was added 
t-butyl nitroacetate (0.40 mmol) and 5% aqueous NaHCO3 (16.8 mL). The reaction mixture was 
stirred at rt for 72 h and then was extracted with CH2Cl2 (15 mL × 3). The combined organic 
layers were washed with brine (50 mL) and dried over anhydrous Na2SO4. The solvent was 
removed under vacuum. The residue was purified by flash column chromatography (petroleum 
ether/ethyl acetate =10:1) to give the product 3. 

 
(2) General synthetic procedure of 5:[2] To a stirred solution of 3 (1.58 mmol) in CH2Cl2 

(30 mL) was added trifluoroacetic acid (4.8 mL). The reaction mixture was refluxed for 3 h. The 
solvent was evaporated under the reduced pressure. The residue was purified by flash 
chromatography over silica gel (petroleum ether/ethylacetate = 20:1) to give 5. 

 

(3) General synthetic procedure of 4:[3] To a 10 mL round flask was added a solution of 
NaOH (30.0 mg, 0.75 mmol) in water (10 mL). A solution of 5 (0.15 mmol) in 1 mL THF was 
added at 0 . The resulting orange solution was stirred at 0  for 45 min. The solution was ℃ ℃

acidified to pH = 4.0 by adding aqueous 1.5 M H2SO4. The solution was saturated with NaCl and 
extracted with ethyl acetate (10 mL × 2). The combined organic layers were dried over anhydrous 
Na2SO4 and evaporated under reduced pressure. The residue was purified by column 
chromatography over silica gel (petroleum ether/ethyl acetate = 10:1) to give 4. 

 

(4) General synthetic procedure of 6: To a solution of 4 (0.2 mmol) in MeOH/CH2Cl2 (1:1, 
20 mL) was added 10 wt% Pd/C (28 mg). The mixture was stirred with a hydrogen balloon for 3 h 
at room temperature. After the filtration over celite, the filtrate was concentrated under vacuum to 
afford the amine intermediate as a colorless oil. The oil was dissolved in CH2Cl2 (10 mL) under an 
ice bath. After triethylamine (22.3 mg, 0.22 mmol) was added in a portion, a solution of (Boc)2O 
(48 mg, 0.22 mmol) in CH2Cl2 (5 mL) was added dropwise. The reaction mixture was stirred 
under the ice bath for 20 min, and then at room temperature for 12 h. The mixture was diluted 
with CH2Cl2 (10 mL) and washed with water (20 mL × 2). The combined organic layer was dried 
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over anhydrous Na2SO4 and evaporated under reduced pressure. The residue was purified by 
column chromatography over silica gel (petroleum ether/ethylacetate = 10:1) to afford 6. 

 
III. Characterization data of products 3-6 
(3S)-tert-butyl 3-(2-hydroxyphenyl)-2-nitro-3‐phenylpropanoate (3a) 
White solid, mp 144.8 – 146.5℃. 1H NMR (400 MHz, CDCl3) δ 7.41 (m, 4H), 7.33 – 7.16 (m, 
8H), 7.11 – 7.01 (m, 2H), 6.88 (t, J = 7.5, 1H), 6.87 (t, J = 7.5, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.66 
(d, J = 8.0 Hz, 1H), 6.21 (dd, J = 12.0, 1H), 6.21 (dd, J = 12.0, 1H), 5.58 (s, 2H), 5.26 (d, J = 12.0 
Hz, 2H), 1.22 (s, 9H), 1.21 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 162.8, 162.8, 153.4, 153.2, 
138.5, 137.5, 129.9, 129.0, 128.9, 128.8, 128.7, 128.6, 128.1, 127.7, 127.6, 127.5, 125.6, 125.0, 
121.3, 121.2, 116.7, 116.6, 91.1, 90.8, 84.8, 84.7, 47.6, 47.3, 27.3, 27.3. HRMS (ESI) calcd for 
C19H21NO5 (M + Na)+: 366.1317, found: 366.1312; [α]20

D = +67.2 (c = 1.0, CH2Cl2); The 
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH = 
90:10, λ= 204 nm, 0.5 mL/min), tR (major enantiomer) = 17.0 min, tR (minor enantiomer)= 19.0 
min, 97% ee; tR (minor enantiomer) = 19.8 min, tR (major enantiomer) = 24.5 min, 98% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-5-methylphenyl)-2-nitro-3-phenylpropanoate (3b) 
White solid, mp 130.5 – 132.7℃. 1H NMR (400 MHz, CDCl3) δ 7.42 (d, J = 7.5 Hz, 2H), 7.40 (d, 
J = 7.5 Hz, 2H),7.33 – 7.14 (m, 6H), 7.05 (s, 1H), 7.02 (s, 1H), 6.92 – 6.80 (m, 2H), 6.60 (d, J = 
8.1 Hz, 1H), 6.56 (d, J = 8.1 Hz, 1H), 6.22 (d, J = 11.6 Hz, 1H), 6.19 (d, J = 11.6 Hz, 1H), 5.41 (s, 
1H), 5.26 (s, 1H), 5.20 (d, J = 12.0, 1H), 5.18 (d, J = 12.0, 1H), 2.23 (s, 3H), 2.23 (s, 3H),1.23 (s, 
9H), 1.21 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 162.9, 162.9, 151.1, 150.8, 138.6, 137.6, 130.5, 
130.4, 130.4, 129.4, 129.2, 128.9, 128.8, 128.7, 128.7, 127.7, 127.6, 127.4, 125.2, 124.6, 116.6, 
116.5, 91.0, 90.7, 84.7, 84.6, 47.9, 47.5, 27.3, 27.3, 20.7, 20.5. HRMS (ESI) calcd for C20H23NO5 
(M + Na)+: 380.1474, found: 380.1468; [α]20

D = +90.8 (c = 1.0, CH2Cl2); The enantiomeric excess 
was determined by HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.3 
mL/min), tR (major enantiomer) = 17.2 min, tR (minor enantiomer) = 19.1 min, 97% ee; tR (major 
enantiomer) = 18.3 min, tR (minor enantiomer) = 28.8 min, 98% ee. 
 
(3S)-tert-butyl 3-(5-tert-butyl-2-hydroxyphenyl)-2-nitro-3-phenylpropanoate (3c) 
White solid, mp 138.2 – 140.2℃. 1H NMR (400 MHz, CDCl3) δ 7.48 – 7.43 (m, 4H), 7.35 (d, J = 
2.2 Hz, 1H), 7.33 – 7.20 (m, 7H), 7.14 (dd, J = 8.4, 2.4 Hz, 1H), 7.11 (dd, J = 8.4, 2.4 Hz, 1H), 
6.67 (d, J = 8.4 Hz, 1H), 6.63 (d, J = 8.4 Hz, 1H), 6.32 (d, J = 12.0 Hz, 1H), 6.28 (d, J = 12.1 Hz, 
1H), 5.58 (s, 1H), 5.43 (s, 1H), 5.26 (d, J = 12.1 Hz, 1H), 5.22 (d, J = 12.0 Hz, 1H), 1.31 (s, 9H), 
1.30 (s, 9H), 1.26 (s, 9H), 1.24 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 162.9, 162.8, 151.2, 150.8, 
143.9, 138.6, 137.7, 129.0, 128.7, 128.6, 127.7, 127.5, 127.4, 126.9, 125.8, 125.5, 125.1, 124.6, 
124.0, 116.2, 116.0, 91.0, 90.9, 84.6, 84.5, 48.5, 48.3, 34.2, 34.1, 31.5, 31.5, 27.4, 27.3. HRMS 
(ESI) calcd for C23H29NO5 (M + Na)+: 422.1943, found: 422.1938; [α]20

D = -45.5 (c = 1.0, 
CH2Cl2); The enantiomeric excess was determined by HPLC with a Chiralpak AD-H column 
(hexane/2-PrOH = 90:10, λ= 204 nm, 0.5 mL/min), tR (major enantiomer) = 20.1 min, tR (minor 
enantiomer) = 22.5 min, 96% ee; tR (major enantiomer)= 21.8 min, tR (minor enantiomer) = 24.2 
min, 92% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-5-methoxyphenyl)-2-nitro-3-phenylpropanoate (3d) 
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Yellow viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.46 –7.42 (m, 4H), 7.33 – 7.19 (m, 6H), 
6.89 (d, J = 1.9 Hz, 1H), 6.81 (d, J = 2.6 Hz, 1H), 6.71 – 6.68 (m, 2H), 6.67 – 6.62 (m, 2H), 6.23 
(d, J = 8.0 Hz, 1H), 6.20 (d, J = 7.9 Hz, 1H), 5.65 (s, 1H), 5.53 (s, 1H), 5.25 (d, J = 7.6 Hz, 1H), 
5.22 (d, J = 7.7 Hz, 1H), 3.75 (s, 3H), 3.74 (s, 3H), 1.28 (s, 9H), 1.24 (s, 9H). 13C NMR (100 
MHz, CDCl3) δ 162.8, 162.7, 153.8, 147.4, 147.2, 138.3, 137.4, 128.9, 128.8, 128.7, 127.7, 127.6, 
127.5, 126.6, 126.0, 117.6, 117.4, 115.7, 114.3, 113.7, 113.3, 91.1, 90.7, 84.8, 84.6, 55.8, 55.8, 
48.0, 47.4, 27.3. HRMS (ESI) calcd for C20H23NO6 (M + Na)+: 396.1423, found: 396.1418; [α]20

D 
= +27.1 (c = 1.0, CH2Cl2); The enantiomeric excess was determined by HPLC with a Chiralpak 
AD-H column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.5 mL/min), tR (minor enantiomer) = 24.6 
min, tR (major enantiomer)= 26.0 min, 97% ee; tR (minor enantiomer) = 35.3 min, tR (major 
enantiomer) = 42.2 min, 97% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitro-3-phenylpropanoate (3e) 
Yellow viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.43 – 7.33 (m, 4H), 7.28 – 7.21 (m, 4H), 
7.21 – 7.14 (m, 3H), 7.11 (d, J = 8.5 Hz, 1H), 6.45 – 6.41 (m, 1H), 6.41 – 6.37 (m, 1H), 6.28 (d, J 
= 2.5 Hz, 1H), 6.24 (d, J = 2.5 Hz, 1H), 6.19 (d, J = 12.0 Hz, 1H), 6.18 (d, J = 12.0Hz, 1H), 5.18 
(d, J = 11.9 Hz, 1H), 5.17 (d, J = 12.0 Hz, 1H), 3.66 (s, 3H), 3.64 (s, 3H), 1.25 (s, 9H), 1.20 (s, 
9H). 13C NMR (100 MHz, CDCl3) δ 163.1, 163.0, 160.2, 159.8, 154.6, 154.4, 138.9, 138.0, 130.6, 
128.9, 128.8, 128.7, 128.6, 127.6, 127.5, 127.3, 118.1, 117.3, 106.4, 106.3, 102.8, 102.6, 91.1, 
91.0, 84.9, 84.7, 55.3, 55.2, 47.5, 47.0, 27.3. HRMS (ESI) calcd for C20H23NO6 (M + Na)+: 
396.1423, found: 396.1418; [α]20

D = -6.4 (c = 1.0, CH2Cl2); The enantiomeric excess was 
determined by HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, λ= 220 nm, 0.9 
mL/min), tR (major enantiomer)= 14.8 min, tR (minor enantiomer) = 16.9 min, 98% ee; tR (major 
enantiomer)= 23.6 min, tR (minor enantiomer) = 25.2 min, 98% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-3-methoxyphenyl)-2-nitro-3-phenylpropanoate (3f) 
White solid，mp 143.5 – 145.5℃. 1H NMR (400 MHz, CDCl3) δ 7.45 (m, 4H), 7.32 – 7.19 (m, 
6H), 6.95 (dd, J = 7.9, 1.1 Hz, 1H), 6.89 (dd, J = 7.7, 1.6 Hz, 1H), 6.84 (dd, J = 8.0, 2.1 Hz, 1H), 
6.82 (dd, J = 7.8, 2.0 Hz, 1H), 6.79 – 6.73 (m, 2H), 6.26 (d, J = 7.5 Hz, 1H), 6.23 (d, J = 7.6 Hz, 
1H), 5.98 – 5.95 (m, 2H), 5.26 (d, J = 12.0 Hz, 1H), 5.25 (d, J = 12.2 Hz, 1H), 3.86 (s, 3H), 3.84 
(s, 3H), 1.25 (s, 9H), 1.24 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 162.6, 162.3, 146.8, 143.5, 
143.3, 138.6, 137.6, 128.9, 128.7, 128.6, 127.8, 127.5, 127.4, 124.7, 124.1, 121.5, 120.1, 119.9, 
119.9, 109.8, 109.7, 90.9, 90.5, 84.3, 84.1, 56.1, 56.0, 47.8, 47.56, 27.3, 27.3. HRMS (ESI) calcd 
for C20H23NO6 (M + Na)+: 396.1423, found: 396.1418;; [α]20

D = +73.7 (c = 1.0, CH2Cl2); The 
enantiomeric excess was determined by HPLC with a Chiralpak IC column (hexane/2-PrOH = 
90:10, λ= 204 nm, 0.3 mL/min), tR (major enantiomer)= 35.3 min, tR (minor enantiomer) = 53.5 
min, 96% ee; tR (major enantiomer)= 38.8 min, tR (minor enantiomer) = 41.7 min, 98% ee. 
 
(3S)-tert-butyl 3-(6-hydroxybenzo[d][1,3]dioxol-5-yl)-2-nitro-3-phenylpropanoate (3g) 
Yellow viscous solid. 1H NMR δ 7.40 – 7.21 (m, 10H), 6.75 (s, 1H), 6.61 (s, 1H), 6.35 (s, 1H), 
6.27 (s, 1H), 6.07 (d, J = 11.9 Hz, 1H), 6.01 (t, J = 10.0 Hz, 1H), 5.88 – 5.80 (m, 4H), 5.61 (s, 1H), 
5.30 (d, J = 10.3 Hz, 1H), 5.25 – 5.20 (m, 1H), 5.16 (t, J = 9.9 Hz, 1H), 1.30 (s, 9H), 1.22 (s, 9H). 
13C NMR (100 MHz, CDCl3) δ 163.0, 162.6, 148.0, 147.9, 147.5, 147.3, 142.0, 138.6, 137.8, 
128.9, 128.7, 128.6, 127.6, 127.5, 127.4, 117.5, 116.9, 108.6, 107.4, 101.3, 99.6, 99.3, 91.0, 91.0, 
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85.1, 84.7, 47.1, 46.1, 27.4, 27.3. HRMS (ESI) calcd for C20H21NO7 (M - H)-: 386.1245, found: 
386.1237; [α]21

D = +7.6 (c = 1.7, CH2Cl2); The enantiomeric excess was determined by HPLC 
with a Chiralpak IC column (hexane/2-PrOH = 85:15, λ= 220 nm, 0.9 mL/min), tR (major 
enantiomer)= 14.2 min, tR (minor enantiomer) = 11.0 min, 99% ee; tR (major enantiomer)= 20.9 
min, tR (minor enantiomer) = 15.4 min, 99% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-3-methylphenyl)-2-nitro-3-phenylpropanoate (3h) 
White solid, mp 154.0 – 155.8℃. 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.40 (m, 4H), 7.33 – 7.28 
(m, 4H), 7.27 – 7.20 (m, 3H), 7.13 – 7.10 (m, 1H), 7.06 – 7.00 (m, 2H), 6.87 – 6.82 (m, 2H), 6.17 
(d, J = 10.5 Hz, 1H), 6.14 (d, J = 10.6 Hz, 1H), 5.36 (d, J = 7.9 Hz, 1H), 5.33 (d, J = 7.8 Hz, 1H), 
5.18 (s, 1H), 5.00 (s, 1H), 2.22 (s, 3H), 2.20 (s, 3H), 1.25 (s, 9H), 1.25 (s, 9H). 13C NMR (100 
MHz, CDCl3) δ 162.8, 162.7, 151.7, 151.5, 138.5, 137.5, 130.2, 130.1, 123.0, 128.8, 128.6, 127.7, 
127.6, 127.5, 127.4, 125.4, 125.2, 124.9, 124.4, 123.9, 121.0, 91.2, 90.9, 84.6, 84.5, 47.0, 46.9, 
27.3, 27.3, 15.9, 15.8. HRMS (ESI) calcd for C20H23NO5 (M + Na)+: 380.1474, found: 380.1468; 
[α]20

D = -41.7 (c = 1.0, CH2Cl2); The enantiomeric excess was determined by HPLC with a 
Chiralpak IC column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.3 mL/min), tR (minor enantiomer)= 
21.2 min, tR (major enantiomer) = 20.2 min, 97% ee; tR (major enantiomer) = 22.3 min, tR (minor 
enantiomer)= 27.8 min, 95% ee. 
 
(3S)-tert-butyl 3-(3-fluoro-2-hydroxyphenyl)-2-nitro-3-phenylpropanoate (3i) 
White solid, mp 148.2 – 150.0℃. 1H NMR (400 MHz, CDCl3) δ 7.43 – 7.37 (m, 2H), 7.31 – 7.20 
(m, 3H), 7.10 (d, J = 7.9 Hz, 1H), 7.06 – 6.99 (m, 0.27H), 6.95 (m, 1H), 6.81 (m, 1H), 6.18 (d, J = 
12.1 Hz, 0.2H), 6.14 (d, J = 12.1 Hz, 1H), 5.62 (s, 1H), 5.28 (d, J = 12.1 Hz, 1H), 1.24 (s, 1.5H), 
1.21 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 162.4, 152.6, 150.2, 141.6, 141.5, 136.9, 128.9, 
128.8, 128.7, 127.8, 127.7, 127.7, 123.0, 122.9, 120.6, 120.6, 114.7, 114.5, 90.4, 84.6, 47.3, 47.3, 
27.3. HRMS (ESI) calcd for C19H20FNO5 (M + Na)+: 384.1223, found: 384.1218; [α]20

D = +61.5 
(c = 1.0, CH2Cl2); The enantiomeric excess was determined by HPLC with a Chiralpak AD-H 
column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.5 mL/min), tR (minor enantiomer) = 17.7 min, tR 
(major enantiomer) = 20.3 min, 97% ee; tR (minor enantiomer) = 22.1 min, tR (major enantiomer) 
= 46.8 min, 97% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitro-3-o-tolylpropanoate (3j) 
White solid, mp. 107.0 – 108.5℃. 1H NMR (400 MHz, CDCl3) δ 7.19 – 7.09 (m, 8H), 7.00 (t, J = 
8.0 Hz, 1H), 6.43 (d, J = 2.4 Hz, 1H), 6.41 (d, J = 2.4 Hz, 1H), 6.28 (d, J = 2.5 Hz, 1H), 6.23 (d, J 
= 2.4 Hz, 1H), 6.16 (d, J = 1.0 Hz, 1H), 6.13 (d, J = 1.1 Hz, 1H), 6.02 (s, 1H), 5.83 (s, 1H), 5.16 (d, 
J = 6.2 Hz, 1H), 5.13 (d, J = 6.2 Hz, 1H), 3.67 (s, 3H), 3.65 (s, 3H), 2.27 (s, 3H), 2.27 (s, 3H), 
1.25 (s, 9H), 1.22 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 163.2, 162.9, 160.1, 159.8, 154.5, 154.3, 
138.8, 138.4, 138.2, 137.8, 130.5, 129.5, 128.8, 128.6, 128.6, 128.5, 128.2, 128.2, 125.7, 124.4, 
118.1, 117.4, 106.6, 106.4, 102.8, 102.7, 91.1, 91.0, 84.9, 84.6, 55.3, 55.2, 47.1, 46.6, 27.3, 21.5, 
21.4. HRMS (ESI) calcd for C21H25NO6 (M + Na)+: 410.1580, found: 410.1574; [α]20

D = -2.6 (c = 
1.0, CH2Cl2); The enantiomeric excess was determined by HPLC with a Chiralpak AD-H column 
(hexane/2-PrOH = 90:10, λ= 204 nm, 0.5 mL/min), tR (major enantiomer)= 19.6 min, tR (minor 
enantiomer) = 27.6 min, 99% ee; tR (major enantiomer)= 32.6 min, tR (minor enantiomer) = 36.7 
min, 99% ee. 
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(3R)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-3-(2-methoxyphenyl)-2-nitropropanoate (3k) 
Yellow viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.37 (dd, J = 7.7, 1.5 Hz, 1H), 7.33 (dd, J = 
7.6, 1.6 Hz, 1H), 7.24 – 7.15 (m, 3H), 7.12 (d, J = 8.5 Hz, 1H), 6.95 – 6.89 (m, 2H), 6.86 (d, J = 
8.3, 1H), 6.86 (d, J = 8.3, 1H), 6.55 (s, 1H), 6.43 (d, J = 2.4 Hz, 1H), 6.41 (d, J = 2.1 Hz, 1H), 
6.39 (d, J = 2.5 Hz, 1H), 6.33 (d, J = 2.6 Hz, 1H), 6.29 (s, 1H), 6.22 (d, J = 12.0 Hz, 1H), 6.16 (d, 
J = 12.2 Hz, 1H), 5.48 (d, J = 12.0 Hz, 1H), 5.47 (d, J = 12.0 Hz, 1H), 3.90 (s, 3H), 3.90 (s, 3H), 
3.69 (s, 3H), 3.68 (s, 3H), 1.26 (s, 9H), 1.19 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 162.6, 162.5, 
160.1, 159.9, 156.1, 156.0, 155.0, 154.8, 129.5, 129.3, 128.8, 128.6, 127.7, 127.0, 126.8, 126.0, 
121.6, 121.3, 117.1, 116.3, 111.6, 111.3, 107.0, 106.8, 102.8, 102.7, 90.5, 90.4, 84.7, 84.3, 56.1, 
55.8, 55.3, 55.2, 39.5, 39.0, 27.3, 27.2. HRMS (ESI) calcd for C21H25NO7 (M + Na)+: 426.1529, 
found: 426.1523; [α]20

D = +3.6 (c = 1.0, CH2Cl2); The enantiomeric excess was determined by 
HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.3 mL/min), tR (major 
enantiomer)= 28.3 min, tR (minor enantiomer) = 34.5 min, 97% ee; tR (major enantiomer)= 30.9 
min, tR (minor enantiomer) = 38.7 min, 97% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitro-3-p-tolylpropanoate (3l) 
Yellow viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.28 (d, J = 2.7 Hz, 2H), 7.26 (d, J = 2.7 Hz, 
2H), 7.16 (d, J = 8.5 Hz, 1H), 7.12 – 7.03 (m, 5H), 6.42 (t, J = 2.4 Hz, 1H), 6.40 (t, J = 2.4 Hz, 
1H), 6.28 (d, J = 2.5 Hz, 1H), 6.23 (d, J = 2.4 Hz, 1H), 6.15 (d, J = 12.0 Hz, 1H), 6.15 (d, J = 12.0 
Hz, 1H), 6.06 (s, 1H), 5.14 (d, J = 12.0 Hz, 1H), 5.13 (d, J = 12.0 Hz, 1H), 3.66 (s, 3H), 3.65 (s, 
3H), 2.26 (s, 3H), 2.24 (s, 3H), 1.25 (s, 9H), 1.23 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 163.2, 
162.9, 160.1, 159.8, 154.6, 154.3, 137.1, 137.0, 135.9, 134.9, 130.5, 129.5, 129.3, 128.8, 128.6, 
127.5, 118.3, 117.5, 106.4, 106.3, 102.8, 102.7, 91.2, 91.0, 84.8, 84.6, 55.3, 55.2, 47.0, 46.6, 27.4, 
27.3, 21.0, 21.0. HRMS (ESI) calcd for C21H25NO6 (M + Na)+: 410.1580, found: 410.1574; [α]20

D 
= -10.0 (c = 1.0, CH2Cl2); The enantiomeric excess was determined by HPLC with a Chiralpak IC 
column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.3 mL/min), tR (major enantiomer)= 18.9 min, tR 
(minor enantiomer) = 22.4 min, 96% ee; tR (major enantiomer)= 29.0 min, tR (minor enantiomer) 
= 34.8 min, 98% ee. 
 
(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-3-(4-methoxyphenyl)-2- nitropropanoate (3m) 
Yellow viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.32 (d, J = 4.8 Hz, 2H), 7.30 (d, J = 4.8 Hz, 
2H), 7.16 (d, J = 8.5 Hz, 1H), 7.10 (d, J = 8.5 Hz, 1H), 6.82 – 6.76 (m, 4H), 6.42 (t, J = 2.7 Hz, 
1H), 6.40 (t, J = 2.8 Hz, 1H), 6.29 (s, 1H), 6.29 (d, J = 2.5 Hz, 1H), 6.24 (d, J = 2.4 Hz, 1H), 6.15 
(s, 1H),6.15 (d, J = 12.0 Hz, 1H), 6.13 (d, J = 11.9 Hz, 1H), 5.12 (d, J = 11.9 Hz, 1H), 5.12 (d, J = 
11.9 Hz, 1H), 3.73 (s, 3H), 3.72 (s, 3H), 3.67 (s, 3H), 3.65 (s, 3H), 1.25 (s, 9H), 1.24 (s, 9H). 13C 
NMR (100 MHz, CDCl3) δ 163.1, 163.0, 160.1, 159.8, 158.8, 158.6, 154.5, 154.3, 131.0, 130.4, 
130.0, 129.9, 128.8, 118.3, 117.6, 114.2, 114.0, 112.2, 106.3, 106.3, 102.8, 102.7, 91.5, 91.0, 84.8, 
84.6, 55.1, 55.2, 46.7, 46.4, 27.4, 27.3. HRMS (ESI) calcd for C21H25NO7 (M + Na)+: 426.1529, 
found: 426.1523; [α]20

D = +7.6 (c = 1.0, CH2Cl2); The enantiomeric excess was determined by 
HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.3 mL/min), tR (major 
enantiomer)= 24.8min, tR (minor enantiomer) = 27.3 min, 99% ee; tR (major enantiomer)= 34.0 
min, tR (minor enantiomer) = 38.5 min, 99% ee. 
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(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitrobutanoate (3n) 
White solid, mp 111.3 – 113.6℃. 1H NMR (400 MHz, CDCl3) δ 7.04 (d, J = 8.5 Hz, 1.5H), 7.03 
(d, J = 8.5 Hz, 1H), 6.49 – 6.40 (m, 2.6H), 6.35 (d, J = 19.0 Hz, 1.5H), 6.34 (d, J = 18.9 Hz, 1H), 
6.11 (s, 1.5H), 5.83 (s, 1H), 5.57 (d, J = 9.4 Hz, 1H), 5.48 (d, J = 10.1 Hz, 1.5H), 3.74 (s, 4.5H), 
3.73 (s, 3H), 1.50 (s, 9H), 1.29 (s, 13.5H). 13C NMR (100 MHz, CDCl3) δ 163.6, 163.3, 160.1, 
159.9, 154.8, 154.4, 130.0, 118.6, 118.1, 106.7, 106.3, 102.8, 102.7, 92.9, 92.1, 84.8, 84.7, 55.3, 
55.3, 36.6, 36.1, 27.7, 27.4. HRMS (ESI) calcd for C15H21NO6 (M + Na)+: 334.1267, found: 
334.1262; [α]20

D = -3.5 (c = 1.0, CH2Cl2); The enantiomeric excess was determined by HPLC with 
a Chiralpak AD-H column (hexane/2-PrOH = 90:10, λ= 204 nm, 0.5 mL/min), tR (major 
enantiomer)= 12.8 min, tR (minor enantiomer) = 14.3 min, 83% ee; tR (minor enantiomer) = 15.9 
min, tR (major enantiomer)= 17.2 min, 86% ee. 
 
(S)-5-methoxy-2-(2-nitro-1-phenylethyl)phenol (4e) 
White viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.25 (m, 5H), 6.96 (d, J = 8.5 Hz, 1H), 6.42 
(dd, J = 8.5, 2.5 Hz, 1H), 6.27 (t, J = 5.6 Hz, 1H), 5.45 (s, 1H), 5.13-5.02 (m, 2H), 4.94 (dd, J = 
12.5, 8.4 Hz, 1H), 3.69 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.94, 154.13, 139.06, 129.51, 
128.87, 128.87, 127.84, 127.84, 127.40, 118.34, 106.25, 102.65, 78.16, 55.35, 43.25. HRMS (ESI) 
calcd for C15H15NO4 (M + H)+: 274.1074, found: 274.1064; [α]25

D = -29.7 (c = 0.5, CH2Cl2); The 
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH = 
85:15, λ= 230 nm, 0.8 mL/min), tR (minor enantiomer)= 16.5 min, tR (major enantiomer) = 18.2 
min, 98% ee. 
 

(S)-6-(2-nitro-1-phenylethyl)benzo[d][1,3]dioxol-5-ol (4g) 
White viscous solid . 1H NMR (400 MHz, CDCl3) δ 7.33 (m, 5H), 6.57 (s, 1H), 6.38 (s, 1H), 5.90 
(s, 2H), 5.18 (t, J = 8.1 Hz, 1H), 5.06 – 4.95 (m, 2H), 4.81 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 
147.7, 147.3, 142.1, 138.8, 129.0, 127.7, 127.6, 117.9, 108.0, 101.4, 99.0, 78.0, 43.2. HRMS (ESI) 
calcd for C15H13NO5 (M - H)-: 286.0721, found: 286.0709; [α]23

D = -15.0 (c = 1.0, CH2Cl2); The 
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH = 
80:20, λ= 220 nm, 0.5 mL/min), tR (minor enantiomer)= 20.2 min, tR (major enantiomer) = 23.4 
min, 99% ee. 
 

(7R,8S)-7-nitro-8-phenyl-7,8-dihydro-6H-[1,3]dioxolo[4,5-g]chromen-6-one (5g):  
White viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.42 – 7.36 (m, 3H), 7.22 – 7.19 (m, 2H), 
6.70 (s, 1H), 6.26 (s, 1H), 5.98 (s, 2H), 5.56 (d, J = 10.0 Hz, 1H), 4.95 (d, J = 9.9 Hz, 1H). 13C 
NMR (100 MHz, CDCl3) δ 158.9, 148.7, 145.6, 144.6, 134.5, 129.7, 129.2, 128.3, 113.7, 107.6, 
102.2, 99.2, 87.3, 45.9. HRMS (ESI) calcd for C16H11NO6 (M - H)-: 312.0514, found: 312.0528; 
[α]22

D = +77.9 (c = 1.1, CH2Cl2).  
 
(3R,4S)-7-methoxy-3-nitro-4-phenylchroman-2-one (5e) 
White viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.43 – 7.34 (m, 3H), 7.21 (dd, J = 7.7, 1.7 Hz, 
2H), 6.77 – 6.71 (m, 2H), 6.68 (dd, J = 8.6, 2.5 Hz, 1H), 5.61 (d, J = 10.3 Hz, 1H), 5.00 (d, J = 
10.4 Hz, 1H), 3.81 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 160.9, 159.1, 150.7, 134.7, 129.6, 
129.6, 129.1, 128.4, 113.3, 112.1, 102.6, 87.6, 55.7, 45.6. HRMS (ESI) calcd for C16H13NO5 (M + 
Na)+: 322.0691, found: 322.0686; [α]20

D = +77.9 (c = 1.0, CH2Cl2).  
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(S)-tert-butyl (2-(2-hydroxy-4-methoxyphenyl)-2-phenylethyl)carbamate (6e) 
White viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.39-7.33 (m, 2H), 7.29 (m, 4H), 6.79 (d, J = 
6.7 Hz, 1H), 6.49 (s, 1H), 6.39 (dd, J = 8.5, 2.4 Hz, 1H), 4.85 (s, 1H), 4.53-4.38 (m, 1H), 3.75 (s, 
3H), 1.46 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 159.41, 156.89, 155.48, 141.20, 128.95, 128.63, 
126.71, 120.78, 105.63, 102.31, 80.10, 60.49, 55.19, 44.45, 28.39. HRMS (ESI) calcd for 
C20H25NO4 (M-H)-: 342.1711, found: 342.1695; [α]25

D = -36.3 (c = 0.5, CH2Cl2); The 
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH = 
85:15, λ= 220 nm, 0.8 mL/min), tR (major enantiomer) = 13.8 min, tR (minor enantiomer)= 21.7 
min, 98% ee. 
 
(S)-tert-butyl (2-(6-hydroxybenzo[d][1,3]dioxol-5-yl)-2-phenylethyl)carbamate (6g) 
White viscous solid. 1H NMR (400 MHz, CDCl3) δ 7.41 – 7.27 (m, 6H), 6.50 (s, 1H), 6.35 (s, 1H), 
5.86 (s, 2H), 4.84 (s, 1H), 4.51 – 4.41 (m, 1H), 3.73 – 3.56 (m, 2H), 1.46 (s, 9H). 13C NMR (100 
MHz, CDCl3) δ 149.2, 146.6, 141.1, 128.8, 128.7, 128.6, 128.1, 126.9, 120.1, 107.6, 100.9, 99.1, 
80.3, 44.8, 29.7, 28.3. HRMS (ESI) calcd for C20H23NO5 (M-H)-: 356.1503, found: 356.1503; 
[α]23

D = +11.3 (c = 0.8, CH2Cl2); The enantiomeric excess was determined by HPLC with a 
Chiralpak OD-H column (hexane/2-PrOH = 95:5, λ= 220 nm, 0.6mL/min), tR (major enantiomer) 
= 24.9 min, tR (minor enantiomer)= 27.3 min, 99% ee. 
 
IV. References 
1. M.-W. Chen, L.-L. Cao, Z.-S. Ye, G.-F. Jiang and Y.-G. Zhou, Chem. Commun., 2013, 49, 

1660.  
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V. Copies of NMR spectra 
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VI. Copies of chiral HPLC chromatograms 
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