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Abstract


Highly enantioselective desymmetrization of σ-symmetric 3′-substituted 2′,6′-dimethoxybiphenyl-2,6-diyl diacetate derivatives to the corresponding monoacetates was effected by using Rhizopus oryzae lipase (ROL) and porcine pancreatic lipase (PPL), despite the remoteness of the C(3′) substituent from the acetate groups. ROL promoted hydrolysis of the pro-S acetates, irrespective of the type of C(3′) substituent, whereas PPL promoted hydrolysis of the pro-R acetates, and selectivity was only attainable when the C(3′) substituent was a polar group.
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          25 +13 (c 1.2, CHCl3). IR (neat): 3440, 2960, 2930, 2870, 2830, 1765, 1740, 1592, 1480, 1458, 1438, 1410, 1365, 1275, 1200, 1098, 1025 cm–1. 1H NMR (400 MHz, CDCl3): δ = 1.24 (d, J = 6.8 Hz, 6 H), 1.95 (s, 3 H), 3.28 (sept, J = 6.8 Hz, 1 H), 3.35 (s, 3 H), 3.75 (s, 3 H), 5.62 (s, 1 H), 6.78 (d, J = 8.8 Hz, 1 H), 6.83 (dd, J = 8.4, 0.8 Hz, 1 H), 6.94 (dd, J = 8.0, 0.8 Hz, 1 H), 7.28 (d, J = 8.8 Hz, 1 H), 7.30 (dd, J = 8.4, 8.0 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 20.8, 23.6, 23.8, 26.6, 56.1, 61.3, 107.3, 113.7, 114.1, 115.0, 115.7, 127.5, 129.0, 134.6, 149.3, 154.6, 155.9, 156.6, 168.8. HRMS (ESI-TOF): m/z [M + Na]+ calcd for C19H22NaO5: 353.1365; found, 353.1361. HPLC [CHIRALPAK IA (Daicel), 0.46 × 25 cm, hexane–2-propanol (9:1), 1.0 mL/min, 20 °C, 275 nm]: t
          R = 7.2 min [16.0 min for (R)-(–)-5c].(S)-3′-Cyclopentyl-6-hydroxy-2′,6′-dimethoxybiphenyl-2-yl Acetate [(S)-(+)-5d]Colorless oil; yield: 73 mg (82%; 99% ee); [α]D
          25 +6 (c 1.5, CHCl3). IR (neat): 3440, 2950, 2870, 2830, 1765, 1740, 1595, 1580, 1480, 1460, 1438, 1412, 1365, 1272, 1202, 1100, 1082, 1025 cm–1. 1H NMR (400 MHz, CDCl3): δ = 1.49–1.87 (m, 6 H), 1.96 (s, 3 H), 1.99–2.08 (m 2 H), 3.26–3.32 (m, 1 H), 3.35 (s, 3 H), 3.74 (s, 3 H), 5.66 (s, 1 H), 6.77 (d, J = 8.8 Hz, 1 H), 6.83 (dd, J = 8.0, 1.2 Hz, 1 H), 6.94 (dd, J = 8.0, 1.2 Hz, 1 H), 7.29 (d, J = 8.8 Hz, 1 H), 7.30 (dd, J = 8.0, 8.0 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 20.8, 25.51, 25.55, 34.2, 34.5, 38.4, 56.1, 61.3, 107.2, 113.6, 114.1, 115.0, 115.6, 128.1, 129.0, 132.1, 149.3, 154.6, 155.9, 157.2, 168.8. ; HRMS (ESI-TOF): m/z [M + Na]+ calcd for C21H24NaO5: 379.1521; found, 379.1518; HPLC [CHIRALPAK IA (Daicel), 0.46 × 25 cm, hexane–2-propanol (8:2), 1.0 mL/min, 20 °C, 274 nm]: t
          R = 5.6 min [8.8 min for (R)-(–)-5d].(S)-3′-Cyclopent-1-en-1-yl-6-hydroxy-2′,6′-dimethoxybiphenyl-2-yl Acetate [(S)-(+)-5e]Colorless oil; yield: 87 mg (92%; >99% ee); [α]D
          25 +12 (c 1.4, CHCl3). IR (neat): 3440, 3010, 2940, 2840, 1765, 1740, 1590, 1580, 1560, 1438, 1402, 1285, 1205, 1120, 1085, 1025 cm–1. 1H NMR (400 MHz, CDCl3): δ = 1.97 (s, 3 H), 1.97 (quin, J = 7.2 Hz, 2 H), 2.50–2.55 (m, 2 H), 2.72–2.76 (m, 2 H), 3.35 (s, 3 H), 3.75 (s, 3 H), 5.58 (s, 1 H), 6.26–6.28 (m, 1 H), 6.76 (d, J = 8.8 Hz, 1 H), 6.83 (dd, J = 8.0, 1.2 Hz, 1 H), 6.94 (dd, J = 8.0, 1.2 Hz, 1 H), 7.31 (dd, J = 8.0, 8.0 Hz, 1 H), 7.34 (d, J = 8.8 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 20.8, 23.1, 33.7, 35.3, 56.1, 60.2, 106.8, 114.1, 114.5, 115.0, 115.3, 124.4, 129.06, 129.11, 130.0, 138.7, 149.3, 154.6, 156.8, 157.0, 168.8. HRMS (ESI-TOF): m/z [M + Na]+ calcd for C21H22NaO5: 377.1365; found, 377.1371. HPLC [CHIRALPAK® IA (Daicel), 0.46 × 25 cm, hexane–2-propanol (8:2), 1.0 mL/min, 20 °C, 274 nm]: t
          R = 6.0 min [7.5 min for (R)-(–)-5e].(R)-3′-(2-Furyl)-6-hydroxy-2′,6′-dimethoxybiphenyl-2-yl Acetate [(R)-(–)-5f]Colorless oil; yield: 73 mg (89%; >99% ee); [α]D
          25 –35 (c 2.1, CHCl3). IR (neat): 3446, 2937, 2838, 1764, 1736, 1586, 1457, 1435, 1416, 1367, 1276, 1197, 1084, 1021, 1003 cm–1. 1H NMR (400 MHz, CDCl3): δ = 1.97 (s, 3 H), 3.40 (s, 3 H), 3.81 (s, 3 H), 5.50 (s, 1 H), 6.49 (dd, J = 3.6, 1.6 Hz, 1 H), 6.84 (dd, J = 3.6, 0.8 Hz, 1 H), 6.86 (dd, J = 8.0, 0.8 Hz, 1 H), 6.88 (d, J = 8.8 Hz, 1 H), 6.97 (dd, J = 8.0, 0.8 Hz, 1 H), 7.34 (dd, J = 8.0, 8.0 Hz, 1 H), 7.47 (dd, J = 1.6, 0.8 Hz, 1 H), 7.88 (d, J = 8.8 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 20.8, 56.2, 60.2, 107.5, 108.2, 111.9, 114.2, 114.7, 114.8, 115.2, 118.3, 127.6, 129.3, 141.1, 149.3, 149.8, 154.6, 155.3, 157.3, 168.8. HRMS (ESI-TOF): m/z [M + Na]+ calcd for C20H18NaO6: 377.1001; found, 377.0991. HPLC [CHIRALPAK IA (Daicel), 0.46 × 25 cm, hexane–2-propanol (8:2), 1.0 mL/min, 20 °C, 305 nm]: t
          R = 9.9 min [7.4 min for (S)-(+)-5f].(R)-6-Hydroxy-2′,6′-dimethoxy-3′-(2-thienyl)biphenyl-2-yl Acetate [(R)-(–)-5g]Colorless oil; yield: 77 mg (89%; >99% ee); [α]D
          25 –44 (c 1.5, CHCl3). IR (neat): 3428, 2934, 2836, 1763, 1734, 1591, 1457, 1405, 1367, 1277, 1195, 1112, 1084, 1022 cm–1. 1H NMR (400 MHz, CDCl3): δ = 2.00 (s, 3 H), 3.35 (s, 3 H), 3.80 (s, 3 H), 5.52 (s, 1 H), 6.85 (d, J = 8.8 Hz, 1 H), 6.87 (dd, J = 8.0, 1.2 Hz, 1 H), 6.96 (dd, J = 8.4, 1.2 Hz, 1 H), 7.08 (dd, J = 5.2, 3.6 Hz, 1 H), 7.31 (dd, J = 5.2, 1.2 Hz, 1 H), 7.34 (dd, J = 8.4, 8.0 Hz, 1 H), 7.41 (dd, J = 3.6, 1.2 Hz, 1 H), 7.70 (d, J = 8.8 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 20.9, 56.2, 60.6, 107.6, 114.2, 114.8, 114.9, 115.2, 121.4, 124.5, 125.4, 126.9, 129.3, 129.8, 138.7, 149.3, 154.6, 155.6, 157.3, 168.8. HRMS (ESI-TOF): m/z [M + Na]+ calcd for C20H18NaO5S: 393.0773; found, 393.0773. HPLC [CHIRALPAK IA (Daicel), 0.46 × 25 cm, hexane–2-propanol (8:2), 1.0 mL/min, 20 °C, 305 nm]: t
          R = 12.0 min [8.5 min for (S)-(+)-5g]. 









	
[bookmark: OR000-15]15 CCDC 1817942 contains the supplementary crystallographic data for compound (S)-7. The data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/getstructures. 
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