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General details 

All solvents were used as commercial anhydrous grade without further purification. 

The column chromatography was carried out over silica gel (100–120 mesh). Optical 

rotations were measured on a Polax-2L digital polarimeter. Melting points were determined 

in open capillary tube and are uncorrected. 1H and 13C NMR spectra were recorded on a 

Bruker 300 MHz spectrometer in CDCl3 solvent. Mass spectra were taken on Polaris-Q 

Thermoscintific GC-MS. Entiomeric purity is determined on PerkinElmer Series 200 HPLC 

Systems.  

 

General procedure for synthesis of Henry reaction 

 Aromatic aldehydes (2 mmole) was added in solution of nitromethane (4 mmole) in 

distilled water (20 mL) and 0.12 mmole of organocatalyst (S)-N-(4-fluorophenyl)-1-

tosylpyrrolidine-2-carboxamide. The reaction mixture was stirred for appropriate time at 

room temperature. Progress of reaction was monitored with thin layer chromatography. After 

completion of reaction as indicated by TLC, 25mL cool distilled water was added to it. This 

reaction mixture was then extracted with dichloromethane (15mL x 3). Solvent was removed 

under vacuo, to obtain crude product. The crude mixture was purified with silica gel column 

chromatography. Spectral data of all compounds is compared to those reported in literature1, 2 

and, it is well in agreement with structure.  
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(S)-2-Nitro-1-(4-nitrophenyl) ethanol (10a) 

The product is characterized by comparing the Spectral data, HPLC data and melting point 

data with those reported in the literature [1]. White solid, M. P. 83-85 °C, [α]D
20 : +26.0 (c 

1.10, CH2Cl2)[3a], 1H NMR (300 MHz, CDCl3): δ 7.63-7.78 (m, 2H), 7.29-7.46 (m, 2H), 

4.60 (m, 1H,), 4.22 (m, 1H), 3.79 (m, 1H), 3.21 (bs, 1H, OH); 13C-NMR (300 MHz, 

CDCl3): δ 157.33, 156.71, 124.52, 121.52, 119.00, 75.68; GC-MS: m/z 212.21 (M+); 

Elemental Analysis for C8H8N2O5: Calculated C, 45.29; H, 3.80; N, 13.20; O, 37.71; 

Found C, 45.31; H, 3.78; N, 13.22; O, 37.70. 

HPLC: 92 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 1:4, Flow 

rate 1.0 mL/min, ƛ = 205 nm; tR (minor) = 11.4 min, tR (major) = 13.8 min]. 

(S)-1-(4-Flourophenyl)-2-nitroethanol (10b) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [2]. Yellow oil, [α]D
20 : +28.6 (c 2.1, CHCl3)[3c], 1H NMR (300 

MHz, CDCl3): δ 8.03-8.10 (m, 2H), 7.67-7.72 (m, 2H), 4.66 (m, 1H,), 4.31 (m, 1H), 3.82 

(m, 1H), 3.24 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): δ 162.91, 153.65, 122.56, 

121.78, 110.98, 76.11; GC-MS: m/z 185.22 (M+); Elemental Analysis for C8H8N2O5: 

Elemental Analysis for C8H8FNO3 :Calculated C, 51.90; H, 4.36; F, 10.26; N, 7.56; O, 

25.92; Found C, 51.87; H, 4.38; F, 10.27; N, 7.58; O, 25.90. 

HPLC: 94 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 210 nm; tR (minor) = 11.1 min, tR (major) = 19.1 min].  

(S)-2-Nitro-1-(3-nitrophenyl) ethanol (10c) 

The product is characterized by comparing the Spectral data, HPLC data and melting point 

data with those reported in the literature [2]. White solid, M. P. 83-85 °C, [α]D
20 : +28.0 (c 

0.8, CH2Cl2)[3a], 1H NMR (300 MHz, CDCl3): δ 7.23-7.37 (m, 3H), 7.11-7.19 (m, 1H), 4.54 

(m, 1H,), 4.27 (m, 1H), 3.77 (m, 1H), 3.22 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): δ 

158.17, 150.76, 125.39, 124.23, 122.85, 108.37, 74.86; GC-MS: m/z 212.14 (M+); 

Elemental Analysis forC8H8N2O5: C, 45.29; H, 3.80; N, 13.20; O, 37.71; Found C, 45.27; 

H, 3.79; N, 13.19; O, 37.69. 

HPLC: 91 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 210 nm; tR (minor) = 21.5 min, tR (major) = 22.7 min].  

(S)-1-(4-Chlorophenyl)-2-nitroethanol (10d) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [2]. Yellow oil, [α]D
20 : +42.0 (c 1.10, CH2Cl2)[3a], 1H NMR (300 

MHz, CDCl3): δ 7.42−7.32 (m, 4H), 4.64 (m, 1H), 4.44 (m, 2H), 3.90 (m, 1H), 3,31 (br s, 
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1H, OH); 13C-NMR (300 MHz, CDCl3): δ 143.21, 134.86, 133.27, 130.19, 94.91, 73.38; 

GC-MS: m/z 201.04 (M+); Elemental Analysis for C8H8ClNO3: Calculated C, 47.66; H, 

4.00; Cl, 17.59; N, 6.95; O, 23.81; Found C, 47.67; H, 4.02; Cl, 17.58; N, 6.94; O, 23.83. 

HPLC: 89 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 210 nm; tR (minor) = 6.3 min, tR (major) = 18.3 min].  

(S)-1-(2-Chlorophenyl)-2-nitroethanol (10e) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [1]. Yellow oil, [α]D
20 : +23.8 (c 1.10, CH2Cl2)[3a], 1H NMR (300 

MHz, CDCl3): δ 6.78-6.83 (m, 1H), 6.26-6.37 (m, 3H), 4.77 (m, 1H), 4.26 (m, 1H), 3.71 (m, 

1H), 3.19 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): δ 140.21, 131.74, 123.48, 122.43, 

111.07, 71.26; GC-MS: m/z 212.46 (M+); Elemental Analysis for C8H8ClNO3: Calculated 

C, 47.66; H, 4.00; Cl, 17.59; N, 6.95; O, 23.81; Found C, 47.63; H, 3.98; Cl, 17.61; N, 6.99; 

O, 23.79. 

HPLC: 88 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2.5:97.5, 

Flow rate 1.0 mL/min, ƛ = 205 nm; tR (minor) = 13.5 min, tR (major) = 17.2 min]. 

(S)-1-(2-Bromophenyl)-2-nitroethanol (10f) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [1]. Yellow oil, [α]D
20 : -27.3 (c 1.10, CH2Cl2)[3b], 1H NMR (300 

MHz, CDCl3): δ 7.68-7.81 (m, 1H), 6.87-7.06 (m, 3H), 5.19 (bs, 1H, OH), 4.71 (m, 1H), 

4.32 (m, 1H), 3.90 (m, 1H); 13C-NMR (300 MHz, CDCl3): δ 142.73, 131.96, 130.33, 

128.00, 123.89, 66.46; GC-MS: m/z 246 (M+); Elemental Analysis for C8H8BrNO3: C, 

39.05; H, 3.28; Br, 32.47; N, 5.69; O, 19.51; Found C, 39.03; H, 3.31; Br, 32.44; N, 5.71; O, 

19.53. 

HPLC: 87 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 5:95, Flow 

rate 1.0 mL/min, ƛ = 205 nm; tR (minor) = 12.4 min, tR (major) = 13.5 min]. 

(S)-4-(1-Hydroxy-2-nitroethyl) phenol (10g) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [2]. Yellow oil, [α]D
20: +25.8  (c 1.10, CH2Cl2), 1H NMR (300 

MHz, CDCl3): δ 9.81 (bs, 1H, OH), 7.73-7.89 (m, 2H), 7.29-7.48 (m, 2H), 5.27 (bs, 1H, 

OH), 4.51 (m, 1H), 4.70 (m, 1H), 4.09 (t, 1H); 13C-NMR (300 MHz, CDCl3): δ 159.27, 

145.16, 138.46, 132.00, 119.79, 73.41. GC-MS: m/z 183 (M+); Elemental Analysis for 

C8H9NO4: C, 52.46; H, 4.95; N, 7.65; O, 34.94; Found C, 52.43; H, 4.98; N, 7.63; O, 34.91;  

HPLC: 89 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 205 nm; tR (minor) = 29.8 min, tR (major) = 40.8 min]. 
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(S)-1-(2-Methoxyphenyl)-2-nitroethanol (10h) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [1]. Yellow oil, [α]D
20: +36.6  (c 1.8, CHCl3)[3c], 1H NMR (300 

MHz, CDCl3): δ 7.43 (m, 1H), 7.29-7.36 (m, 1H), 6.90-7.04 (m, 2H), 4.85 (m, 1H), 4.67 (m, 

1H), 4.52 (m, 1H), 3.88 (s, 3H), 3.29 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): δ158.71, 

140.89, 131.20, 120.11, 114.34, 108.73, 93.45, 78.06, 67.55, 54.77; GC-MS: m/z 197.11 

(M+); Elemental Analysis for C9H11NO4: C, 54.82; H, 5.62; N, 7.10; O, 32.46; Found C, 

54.80; H, 5.64; N, 7.13; O, 32.45. 

HPLC: 94 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 205 nm; tR (minor) = 11.2 min, tR (major) = 13.2 min]. 

(S)-1-(4-Methoxyphenyl)-2-nitroethanol (10i) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [2]. Yellow oil, [α]D
20: +19.0 (c 2.1, CHCl3)[3c], 1H NMR (300 

MHz, CDCl3): δ 7.12-7.21 (m, 2H), 7.25-7.33 (m, 2H), 4.76 (m, 1H), 4.53 (m, 1H), 3.79 (s, 

3H), 3.23 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): 156.93, 129.82, 125.44,  125.38, 

112.73, 89.37, 70.47, 54.57; GC-MS: m/z 197.07 (M+); Elemental Analysis for 

C9H11NO4: C, 54.82; H, 5.62; N, 7.10; O, 32.46; Found C, 54.79; H, 5.65; N, 7.08; O, 32.48. 

HPLC: 88 % ee. [Determined by chiral HPLC using chiralcel OB-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 205 nm; tR (minor) = 25.0 min, tR (major) = 25.6 min]. 

(S)-1-Phenyl-2-nitroethanol (10j) 

The product is characterized by comparing the Spectral data and HPLC data with those 

reported in the literature [2]. Colorless oil, [α]D : +23.7  (c 1.10, CH2Cl2)[3a], 1H NMR (300 

MHz, CDCl3): δ 6.67-6.79 (m, 4H), 4.69 (m, 1H), 4.62 (m, 1H), 3.74 (s, 3H), 3.17 (bs, 1H, 

OH); 13C-NMR (300 MHz, CDCl3): 139.81, 128.23, 128.11, 84.82, 69.77; GC-MS: m/z 

167.05 (M+); Elemental Analysis for C8H9NO3: C, 57.48; H, 5.43; N, 8.38; O, 28.71; 

Found C, 57.49; H, 5.45; N, 8.41; O, 28.69. 

HPLC: 90 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 1:9, Flow 

rate 1.0 mL/min, ƛ = 205 nm; tR (minor) = 13.7 min, tR (major) = 16.9 min]. 

(S)-1-(4-Bromophenyl)-2-nitroethanol (10k) 

The product is characterized by the Spectral data and HPLC data with those reported in the 

literature [6].Colorless oil, [α]D : +68.4  (c 1.40, CHCl3)[4], 1H NMR (300 MHz, CDCl3): δ 

7.42-7.47 (m, 2H), 7.18–7.22 (m, 2H), 4.81 (m, 1H), 4.66 (m, 1H), 4.52 (m, 1H), 3.74 (s, 

3H), 3.17 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): 138.11, 131.82, 127.12, 123.11, 



S5 
 

81.24, 71.20; GC-MS: m/z 246.07 (M+); Elemental Analysis for C8H8BrNO3: C, 39.05; H, 

3.28; Br, 32.47; N, 5.69; O, 19.51; Found C, 39.03; H, 3.30; Br, 32.49; N, 5.71; O, 19.53. 

HPLC: 89 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 15:85, 

Flow rate 0.8 mL/min, ƛ = 215 nm; tR (minor) = 13.8 min, tR (major) = 17.4 min].  

(S)-2-(1-hydroxy-2-nitroethyl) phenol (10l) 

The product is characterized by analogy with the Spectral data and HPLC data with those 

reported in the literature. Yellow oil, [α]D
20: +25.7  (c 1.10, CH2Cl2), 1H NMR (300 MHz, 

CDCl3): δ 10.18 (bs, 1H, OH), 7.14-7.21 (m, 2H), 6.89-6.94 (m, 2H), 4.74 (m, 1H), 4.66 (m, 

1H), 4.34 (m, 1H) 3.21 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): δ 154.23, 131.45, 

128.39, 125.31, 117.87, 71.25. GC-MS: m/z 183.03 (M+); Elemental Analysis for 

C8H9NO4: C, 52.46; H, 4.95; N, 7.65; O, 34.94; Found C, 52.43; H, 4.98; N, 7.63; O, 34.91;  

HPLC: 92 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 205 nm; tR (minor) = 32.6 min, tR (major) = 41.4 min]. 

(S)-1-Nitro-3-phenylpropan-2-ol (10m) 

The product is characterized by the Spectral data and HPLC data with those reported in the 

literature [5].Colorless oil, [α]D
20: -21.9 (c 1.9, CH2Cl2)[5], 1H NMR (300 MHz, CDCl3): δ 

7.15 (m, 5H), 4.67 (m, 1H), 4.55 (m, 1H), 4.41 (m, 1H), 2.89 (m, 1H), 2.81 (m, 1H), 2.60 (bs, 

1H, OH). 13C-NMR (300 MHz, CDCl3): δ 135.89, 1228.74, 128.04, 126.81, 80.59, 70.34, 

42.65; GC-MS: m/z 181.20 (M+); Elemental Analysis for C9H11NO3: C, 59.66; H, 6.12; N, 

7.73; O, 26.49; Found C, 59.64; H, 6.14; N, 7.69; O, 26.52;  

HPLC: 76 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 10:90, 

Flow rate 0.5 mL/min, ƛ = 215 nm; tR (minor) = 30.8 min, tR (major) = 36.9 min]. 

(S)- 1-Nitro-4-phenyl-but-3-en-2-ol (10n) 

The product is characterized by the Spectral data and HPLC data with those reported in the 

literature [2]. Colorless oil, [α]D
20: +22.6 (c 1.8, CH2Cl2)[2], 1H NMR (300 MHz, CDCl3): δ 

7.17-7.39 (m, 5H), 6.74 (m, 1H), 6.34 (m, 1H), 4.89 (m, 1H), 4.69 (m, 1H), 4.54 (m, 1H), 

3.01 (bs, 1H, OH); 13C-NMR (300 MHz, CDCl3): δ 136.32, 132.44, 130.11, 128.56, 127.69, 

125.97, 80.34, 71.19 GC-MS: m/z 193.20 (M+); Elemental Analysis for C10H11NO3: C, 

62.17; H, 5.74; N, 7.25; O, 24.84; Found C, 62.20; H, 5.77; N, 7.23; O, 24.82; 

HPLC: 81 % ee. [Determined by chiral HPLC using chiralcel OD-H, IPA/Hexane 2:8, Flow 

rate 0.8 mL/min, ƛ = 215 nm; tR (minor) = 12.5 min, tR (major) = 16.8 min]. 

(S)-2-Nitro-1-cyclohexylethanol (10o) 

The product is characterized by the Spectral data and HPLC data with those reported in the 

literature [6]. Colorless oil, [α]D
20: +16.5 (c 0.6, CH2Cl2)[6], 1H NMR (300 MHz, CDCl3): δ 
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4.49 (m, 2H), 4.38 (m, 1H), 4.14 (m, 1H), 2.78 (bs, 1H, OH), 1.81-1.97 (m, 5H), 1.62-1.71 

(m, 1H), 1.33-1.52 (m, 5H), 13C-NMR (300 MHz, CDCl3): δ 80.34, 70.76, 42.17, 30.24, 

28.75, 26.22, 25.87; GC-MS: m/z 173.19 (M+); Elemental Analysis for C8H15NO3: C, 

55.47; H, 8.73; N, 8.09; O, 27.71; Found C, 55.49; H, 8.75; N, 8.11; O, 27.73;  

HPLC: 70 % ee. [Determined by chiral HPLC using chiralcel AD-H, IPA/Hexane 3:97 v/v, 

Flow rate 0.8 mL/min, ƛ = 215 nm; tR (minor) = 12.0 min, tR (major) = 14.2 min]. 

(S)-3-Methyl-1-nitrobutan-2-ol (10p) 

The product is characterized by the Spectral data and HPLC data with those reported in the 

literature [6].Colorless oil, [α]D
20: +20.1 (c 1.0, CH2Cl2)[6], 1H NMR (300 MHz, CDCl3): δ 

4.57 (m, 2H), 4.38 (m, 1H), 4.15 (m, 1H), 3.01 (bs, 1H, OH), 1.78 (m, 1H), 0.96-1.05 (m, 

6H); 13C-NMR (300 MHz, CDCl3): δ 79.83, 74.26, 32.19, 19.11, 18.37; GC-MS: m/z 

133.15 (M+); Elemental Analysis for C5H11NO3: C, 45.10; H, 8.33; N, 10.52; O, 36.05; 

Found C, 45.07; H, 8.31; N, 10.50; O, 36.03. 

 HPLC: 65 % ee. [Determined by chiral HPLC using Chiralcel OD-H, IPA/Hexane 3:97 v/v, 

Flow rate 0.6 mL/min, ƛ = 215 nm; tR (minor) = 27.8 min, tR (major) = 30.1 min]. 

(S)-4-Methyl-1-nitropentan-2-ol (10q) 

The product is characterized by the Spectral data and HPLC data with those reported in the 

literature [6 and 7].Colorless oil, [α]D
20: -2.3 (c 0.5, CH2Cl2)[7], 1H NMR (300 MHz, 

CDCl3): δ 4.41 (m, 2H), 4.29 (m, 1H), 2.90 (bs, 1H, OH), 1.62 (m, 1H), 0.91-1.00 (m, 6H); 
13C-NMR (300 MHz, CDCl3): δ 82.14, 68.72, 43.16, 25.00, 22.94, 20.76; GC-MS: m/z 

147.19 (M+); Elemental Analysis for C6H13NO3: C, 48.97; H, 8.90; N, 9.52; O, 32.61; 

Found C, 49.00; H, 8.87; N, 9.55; O, 32.59. 

HPLC: 62 % ee. [Determined by chiral HPLC using Chiralcel OJ-H, IPA/Hexane 15:85 v/v, 

Flow rate 0.8 mL/min, ƛ = 215 nm; tR (minor) = 11.5 min, tR (major) = 14.00 min]. 

(S)-1-Nitrooctan-2-ol (10r) 

The product is characterized by the Spectral data and HPLC data with those reported in the 

literature [3c].]. Colorless oil, [α]D
20: +6.2 (c 1.5, CHCl3)[3c], 1H NMR (300 MHz, CDCl3): 

δ 4.48 (m, 2H), 4.34 (m, 1H), 2.84 (bs, 1H, OH), 1.51 (m, 2H), 1.18-1.30 (m, 8H), 0.91 (t, J = 

7.2 Hz, 3H); 13C-NMR (300 MHz, CDCl3): δ 80.69, 69.16, 35.03, 30.89, 29.63, 24.56, 

21.49, 15.43; GC-MS: m/z 175.24 (M+); Elemental Analysis for C8H17NO3: C, 54.84; H, 

9.78; N, 7.99; O, 27.39; Found C, 54.82; H, 9.81; N, 8.02; O, 27.42. 

HPLC: 64 % ee. [Determined by chiral HPLC using Chiralcel OJ-H, IPA/Hexane 1:10 v/v, 

Flow rate 1.0 mL/min, ƛ = 222 nm; tR (minor) = 7.8 min, tR (major) = 11.5 min]. 
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HPLC chromatograms for compounds (10a-r) 
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HPLC Chromatograms of Racemic compound 10b 
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HPLC Chromatograms of Racemic compound 10c 
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HPLC Chromatograms of Racemic compound 10d 
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HPLC Chromatograms of Racemic compound 10e 
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HPLC Chromatograms of Racemic compound 10f 

 
HPLC Chromatograms of compound 10f [ref1] 
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HPLC Chromatograms of Racemic compound 10g 

 
HPLC Chromatograms of compound 10g [ref2] 
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HPLC Chromatograms of Racemic compound 10h 

 
HPLC Chromatograms of compound 10h [ref1] 
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HPLC Chromatograms of Racemic compound 10i 

 
HPLC Chromatograms of compound 10i [ref2] 
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HPLC Chromatograms of Racemic compound 10j 

 
HPLC Chromatograms of compound 10j [ref2] 
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HPLC Chromatograms of Rcemic compound 10k 

 
HPLC Chromatograms of compound 10k [ref6] 
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HPLC Chromatograms of Racemic compound 10l 

 
HPLC Chromatograms of compound 10l 
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HPLC Chromatograms of Racemic compound 10m 

 
HPLC Chromatograms of compound 10m [ref 5] 
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HPLC Chromatograms of compound 10n 

 
HPLC Chromatograms of compound 10n [ref2] 
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HPLC Chromatograms of Racemic compound 10o 

 
HPLC Chromatograms of compound 10o [ref6] 
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HPLC Chromatograms of Racemic compound 10p 

 
HPLC Chromatograms of compound 10p [ref6] 
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HPLC Chromatograms of Racemic compound 10q 

 
HPLC Chromatograms of compound 10q [ref1] 
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HPLC Chromatograms of Racemic compound 10r 

 
HPLC Chromatograms of compound 10r [ref3c] 
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