
S1 

 

Supporting Information 

for 

Synthesis of enantiomerically pure N-(2,3-

dihydroxypropyl)arylamides via oxidative 

esterification 

Akula Raghunadh*1, Satish S More1, T. Krishna Chaitanya1, Yadla Sateesh Kumar1, 

Suresh Babu Meruva1, L. Vaikunta Rao2 and U. K. Syam Kumar*3 

Address: 1Technology Development Centre, Custom Pharmaceutical Services, Dr. 

Reddy’s Laboratories Ltd, Miyapur, Hyderabad, 500 049, India, 2Department of 

Chemistry, GIS, Gitam University, Visakhapatnam, 530 045, India and  3Integrated 

Product Development, Innovation Plaza, Dr. Reddy’s Laboratories Ltd, Batchupally, 

Hyderabad, 500 049, India 

Email: Akula Raghunadh - raghunadha@drreddys.com; U. K. Syam Kumar - 

syam_kmr@yahoo.com  

 

Analytical data and NMR, MS and IR spectra 
 

 

Section A: General information ....................................................................................S2 

 

Section B: Analytical………………………………………..…………………..............S3 

 

Section C: 
1
H, 

13
C NMR, Mass and IR spectra.............................................................S8 

 

 

mailto:raghunadha@drreddys.com
mailto:syam_kmr@yahoo.com


S2 

 

Section A: General Information 

 

All reagents were used as received from commercial sources without further purification or 

prepared as described in the literature. Reactions were stirred using Teflon-coated magnetic 

stirring bars. Spots on TLC plates were visualized by ultraviolet light or by treatment with a 

spray of Pancaldi reagent {(NH4)6MoO4, Ce(SO4)2, H2SO4, H2O}. Chromatographic purification 

of products was carried out by flash column chromatography on silica gel (60–120 mesh). 

Melting points were determined using an electrothermal melting point apparatus and are 

uncorrected. Infrared spectra were recorded on a Perkin-Elmer 1650 Fourier transform 

spectrometer. NMR spectra were measured in CDCl3 or methanol-d4 (with TMS as internal 

standard) on a Varian Gemini 400 MHz FT NMR spectrometer magnetic resonance 

spectrometer. Chemical shifts (δ) are reported in ppm, and coupling constants (J) are in Hz. The 

following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = 

triplet, q = quartet, m = multiplet. Mass spectra were recorded on an HP-5989A quadrapole mass 

spectrometer 
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Section B: Analytical 

(S)-2-(oxiran-2-ylmethyl)isoindoline-1,3-dione (4a):   

 

Crystallinesolid,Mp.102-103.5°C, IR (KBr): 3460, 3007,1769, 1713, 1396, 1308, 1049, 

961,724. 1H NMR (400 MHz, CDCl3) δ: 2.68-2.70 (m, 1H), 2.80-2.82(m, 1H), 3.22-3.26 

(m, 1H), 3.78-3.83 (m, 1H),  3.94-3.99 (m, 1H), 7.75 (dd, J = 2.8 Hz, 2H), 7.86 (dd, J = 

3.2 Hz, 2H); 13C NMR (100 MHz, CDCl3): 39.5, 46.0, 48.9, 123.3, 131.8, 134.0 and 

167.8. HPLC: (Chiral PAK-1A (250x4.6mm,column 5.0u), 1.0 ml/min, 220 nm, n-

hexane/IPA 80:20, Ambient, 5 µL, retention times: 22.35 min, 99.2% ee. Specific Optical 

Rotation: [α]D
25 = 9.0° (c 2.241, Methanol) 

(R)-2-(oxiran-2-ylmethyl)isoindoline-1,3-dione(4b):   
 

 
 

Crystallinesolid, Mp. 101.7-103.5 °C, IR (KBr): 3461, 3006, 1770, 1714, 1398, 1398, 

1041, 910, 724, 1H NMR (400 MHz, CDCl3) δ: 2.68-2.70 (m, 1H), 2.80-2.82 (m, 1H), 

3.22-3.26 (m, 1H), 3.78-3.80 (m, 1H), 3.94-3.99 (m, 1H), 7.75 (dd, J = 2.8 Hz, 2H), 7.86 

(dd, J = 3.2 Hz, 2H);13C NMR (100 MHz, CDCl3): 39.5, 46.0, 48.9, 123.3, 131.8, 134.0 

and 167.8. HPLC: (Chiral PAK-1A (250x4.6mm,column 5.0u), 1.0 ml/min, 220 nm, n-

hexane/IPA 80:20, Ambient, 5 µL, retention times: 22.35 min, 99.6% ee. Specific Optical 

Rotation: [α]D
25 = −9.1° (c 2.241, Methanol) 
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(S)-3-(1,3-dioxoisoindolin-2-yl)-2-hydroxypropyl 4-methoxybenzoate (5c): 

 

Viscous liquid. yield: (63%). IR (KBr): 756, 1031, 1261, 1395, 1606, 1718, 1774, 3019, 

cm-1. 1H NMR (400 MHz, CDCl3) δ: 3.28 (s, 1H, OH), 3.75 (s, 3H, CH3), 3.84-3.87 (m, 

2H, CH2), 4.21-4.25 (m, 1H, CH), 4.27-4.29 (m, 2H, CH2), 6.82 (d, J = 9.2 Hz, 2H, ArH), 

7.60-7.61 (m, 2H, ArH), 7.72-7.73 (m, 2H, ArH), 7.9 0 (d,  J = 8.8 Hz, 2H, ArH). 13C NMR 

(100 MHz, CDCl3) = 41.2, 55.3, 66.0, 68.3, 113.6, 121.9, 133.3, 131.6, 131.8, 134.0, 

163.4, 166.1, 168.5. MS: m/z = 356 [M + 1], HRMS: Calc. Mass: 356.1570, found  

356.1574,  Molecular Formula. C19H18NO6., HPLC: (Chiral PAK-1A (250x4.6mm,column 

5.0u), 1.0 ml/min, 220 nm, n-hexane/IPA 80:20, Ambient, 5 µL, retention times: 22.35 

min, 96.6% ee. Specific Optical Rotation: [α]D
25 = −10.54° (c 1.04, Methanol) 

 

(S)-3-(1,3-dioxoisoindolin-2-yl)-2-hydroxypropyl 4-chlorobenzoate (5d): 
 

 

Crystalline solid. yield: (65%). IR (KBr): 722, 760, 1013, 1090, 1271, 1398, 1593, 1699, 

1772, 2934, 3474 cm-1. 1H NMR (400 MHz, CDCl3) δ: 2.9 (s, 1H, OH), 3.9 (d, J =5.6 Hz, 

2H, CH2), 4.30-4.32 (m, 1H, CH), 4.39 (d,  J = 4.8 Hz, 2H, CH2), 7.42 (d, J = 4.8 Hz, 2H, 
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ArH), 7.74-7.75 (m, 2H, ArH), 7.85-7.86 (m, 2H, ArH), 7.99 (d, J = 8.8 Hz, 2H, ArH). 

13C NMR (100 MHz, CDCl3) = 41.3, 66.3, 68.5, 123.5, 128.0, 128.8, 131.1, 131.8, 134.3, 

139.7, 165.6, 168.7. MS: m/z = 360 [M + 1], HRMS: Calc. Mass: 360.0639, found : 

360.0635, Molecular Formula. C18H15NO5Cl, HPLC: (Chiral PAK-1A (250x4.6mm, 

column 5.0u), 1.0 ml/min, 220 nm, n-hexane: IPA:: 80:20, Ambient, 5 µL, retention 

times: 23.05 min, 98.2% ee. Specific Optical Rotation: [α]D
25 = −0.05° (c 1.00, Methanol) 

(R)-3-(1,3-dioxoisoindolin-2-yl)-2-hydroxypropyl 4-chlorobenzoate (5e): 

 

Crystalline solid: yield: (65%). IR (KBr): 721, 755, 1014, 1090, 1272, 1392, 1710, 1731, 

1777, 2911, 3503 cm-1. 1H NMR (400 MHz, CDCl3) δ: 2.9 (s, 1H, OH), 3.9 (d, J = 5.6 Hz, 

2H, CH2), 4.30-4.32 (m, 1H, CH), 4.39 (d, J = 4.8 Hz, 2H, CH2), 7.42 (d, J = 4.8 Hz, 2H, 

ArH), 7.74-7.75 (m, 2H, ArH), 7.85-7.86 (m, 2H, ArH), 8.0 (d, J = 8.8 Hz, 2H, ArH). 

13C NMR (100 MHz, CDCl3) = 41.4, 66.4, 68.5, 123.5, 128.1, 128.7, 131.1, 131.8, 134.2, 

139.7, 165.5, 168.6. MS: m/z = 360 [M + 1] HRMS: Calc. Mass: 360.0639, found : 

360.0635, Molecular Formula. C18H15NO5Cl, HPLC: (Chiral PAK-1A (250x4.6mm, 

column 5.0u), 1.0 ml/min, 220 nm, n-hexane/IPA 80:20, Ambient,: 5 µL, retention times: 

21.72 min, 99% ee Specific Optical Rotation: [α]D
25 = +0.05(c 1.00, Methanol). 
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(R)-3-(1,3-dioxoisoindolin-2-yl)-2-hydroxypropyl 4-fluorobenzoate (5f): 

 

Crystalline solid: yield: (64%). IR (KBr): 951, 1071, 1274, 1604, 1700, 1718, 2997, 3478 

cm-1. 1H NMR (400 MHz, CDCl3) δ: 2.96 (d, J = 5.2 Hz, 1H, OH), 3.97 (d, J = 5.6 Hz, 

2H, CH2), 4.29-4.33 (m, 1H, CH2), 4.39 (d, J  = 4.8 Hz, 2H, CH2), 7.09-7.12 (m, 2H,  

ArH), 7.73-7.75 (m, 2H, ArH), 7.85-7.87 (m, 2H, ArH), 8.09 (d, J = 5.6 Hz, 2H, ArH). 13C 

NMR (100 MHz, CDCl3) = 41.3, 66.2, 68.5, 115.5, 115.7, 123.5, 131.8, 132.2, 132.3, 

134.2, 165.4, 168.7. MS: m/z = 344 [M + 1]. HRMS: Calc. Mass: 344.0934, found : 

344.0928. Molecular Formula. C18H15NO5F. HPLC: (Chiral PAK-1A (250x4.6mm,column 

5.0u), 1.0 ml/min, 220 nm, n-hexane/IPA 80:20, Ambient,: 5 µL, retention times: 22.63 

min, 98.1% ee Specific Optical Rotation: [α]D
25 = +4.08° (c 1.02, Methanol). 

 (S)-3-(1,3-dioxoisoindolin-2-yl)-2-hydroxypropyl furan-3-carboxylate (5g): 

 

Crystalline solid: yield: (60%). IR (KBr): 761, 1030, 1173, 1309, 1431, 1576, 1706, 1763, 

3143, 3384 cm-1. 1H NMR (400 MHz, CDCl3) δ: 3.09 (s, 1H, OH), 3.93-3.94 (m, 2H, 

CH2), 4.27-4.29 (m, 1H, CH ), 4.33-4.34 (m, 2H, CH2), 6.75 (d, 1H, ArH), 7.42 (s, 1H, 

ArH), 7.72-7.73 (m, 2H, ArH), 7.85-7.87 (m, 2H, ArH), 8.09 (d, 1H, ArH). 13C NMR (100 

MHz, CDCl3) = 41.2, 65.7, 68.4, 109.7, 118.7, 123.4, 131.7, 134.2, 143.7, 148.1, 162.8, 
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168.6. MS: m/z = 316 [M + 1], HRMS: Calc. Mass: 316.0821, found :344.0826, 

Molecular Formula. C16H14NO6. HPLC: (Chiral PAK-1A (250x4.6 mm, column 5.0u), 1.0 

ml/min, 220 nm, n-hexane/IPA 80:20, Ambient,: 5 µL, retention times: 19.99 min, 99.2% 

ee Specific Optical Rotation: [α]D
25 = −9.49° (c 1.02, Methanol). 

 (S)-3-(1,3-dioxoisoindolin-2-yl)-2-hydroxypropyl 2-naphthoate (5h): 

 

Viscous liquid: yield: (59%). IR (KBr): 780.2, 1096, 1282, 1394, 1467, 1712, 1772, 3467, 

cm-1. 1H NMR (400 MHz, CDCl3) δ: 3.12  (d, J = 4.4 Hz, 1H , OH), 4.02 (d, J = 4.4 Hz, 

2H, CH2), 4.37-4.39 (m, 1H, CH), 4.48 (d, J = 4.8 Hz, 2H, CH2), 7.54-7.59 (m , 2H, ArH), 

7.70-7.71 (m, 2H, ArH), 7.83-7.87 (m, 4H, ArH), 7.95 (d, J = 8 Hz, 1H, ArH), 8.06 (d, J = 

8.8 Hz, 1H, ArH), 8.61 (s, 1H, ArH). 13C NMR (100 MHz, CDCl3) = 41.1, 66.4, 68.1, 

123.2, 125.0, 126.4, 126.7, 127.5, 128.0, 128.2, 129.2, 131.1, 131.6, 132.2, 133.9, 

135.4, 166.4, 168.5. MS: m/z = 376 [M + 1], HRMS: Calc. Mass :376.1185, found: 

376.1167, Molecular Formula. C22H18NO5 
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