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2,6-Di-tert-butyl-4-methoxyphenyl 4-Isopropoxy-2'-methoxy-4'-methoxymethoxy-6'-methyl- biphenyl-2-carboxylate (5).  Mp 151–153 °C; IR (KBr) 1749 cm-1; 1H NMR (400 MHz)  1.28 (9H, s), 1.30 (9H, s), 1.43 (6H, d, J = 6.1Hz), 1.87 (3H, s), 3.48 (3H, s), 3.54 (3H, s), 3.74 (3H, s), 4.65 (1H, sept, J = 6.1 Hz), 5.11–5.15 (2H, m), 6.36 (1H, d, J = 2.2 Hz), 6.46 (1H, d, J = 2.2 Hz), 6.80–6.82 (2H, m), 7.09 (1H, d, J = 8.4 Hz), 7.18 (1H, dd, J = 8.4, 2.7 Hz), 8.00 (1H, d, J = 2.7Hz); 13C NMR (100 M Hz)  20.3, 22.0, 31.4, 31.5, 35.5, 35.6, 55.2, 55.2, 56.0, 70.1, 94.5, 96.9, 108.3, 111.5, 111.7, 117.6, 121.0, 124.0, 129.7, 133.4, 133.9, 137.3, 141.6, 143.5, 143.7, 156.2, 156.9, 157.1, 157.4, 164.9.  Anal.  Calcd for C35H48O7:  C, 72.64; H, 8.01.  Found:  C, 72.44; H, 8.06.

7-Isopropoxy-4-methoxy-2-(methoxymethoxy)phenanthren-9-ol (6).  IR (KBr) 3332 cm-1; 1H NMR (400 MHz)  1.42 (6H, d, J = 6.1Hz), 3.56, (3H, s), 4.06 (3H, s), 4.79 (1H, sept, J = 6.1Hz), 5.29 (2H, s), 5.74 (1H, s), 6.70 (1H, d, J = 2.4 Hz), 6.84 (1H, s), 6.90 (1H, d, J = 2.4 Hz), 7.24 (1H, dd, J = 9.4, 2.9 Hz), 7.72 (1H, d, J = 2.9 Hz), 9.44 (1H, d, J = 9.4 Hz); 13C NMR (125 M Hz)  22.1, 55.6, 56.1, 70.0, 94.4, 97.9, 103.2, 105.2, 106.8, 112.7, 118.3, 126.0, 126.5, 129.4, 134.7, 149.9, 155.0, 155.1, 159.2.
7-Isopropoxy-4-methoxy-2-(methoxymethoxy)phenanthren-9-yl trifluoromethanesulfonate (7).  Mp 83.6–85.0 °C; IR (KBr) 1620 cm-1; 1H NMR (400 MHz)  1.44 (6H, d, J = 6.1 Hz), 3.55, (3H, s), 4.10 (3H, s), 4.76 (1H, sept, J = 6.1 Hz), 5.31 (2H, s), 6.88 (1H, d, J = 2.4 Hz), 7.11 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 9.5, 2.8 Hz), 7.46 (1H, d, J = 2.8 Hz), 7.61 (1H, s), 9.50 (1H, d, J = 9.5 Hz); 13C NMR (100 M Hz)  21.9, 55.8, 56.2, 70.1, 94.6, 101.2, 103.4, 105.1, 115.9, 117.1, 118.3, 119.0, 126.2, 126.3, 129.9, 132.4, 144.7, 155.6, 155.9, 159.0.  Anal.  Calcd for C21H21F3O5S:  C, 53.16; H, 4.46; S, 6.76.  Found:  C, 53.04; H, 4.64; S, 6.59.
7-Isopropoxy-4-methoxy-2-(methoxymethoxy)phenanthrene (8).  Mp 50.1–52.7 °C; 1H NMR (400 MHz)  1.42 (6H, d, J = 6.1 Hz), 3.55 (3H, s), 4.10 (3H, s), 4.73 (1H, sept, J = 6.1 Hz), 5.31 (2H, s), 6.85 (1H, d, J = 2.4 Hz), 7.09 (1H, d, J = 2.4 Hz), 7.21 (1H, dd, J = 9.2, 2.8 Hz), 7.24 (1H, d, J = 2.8 Hz), 7.58 (1H, d, J = 8.9 Hz), 7.61 (1H, d, J = 8.9 Hz), 9.44 (1H, d, J = 9.2 Hz); 13C NMR (100 M Hz)  22.1, 55.6, 56.1, 69.8, 94.6, 100.0, 104.9, 111.2, 116.5, 117.6, 124.6, 127.3, 127.9, 129.3, 133.5, 134.2, 154.9, 155.0, 159.2.  Anal.  Calcd for C20H22O4:  C, 73.60; H, 6.79.  Found:  C, 73.63; H, 6.79.
7-Isopropoxy-4-methoxyphenanthren-2-ol (9).  Mp 112–114 °C; IR (KBr) 3350 cm-1; 1H NMR (400 MHz, CD2Cl2)  1.40 (6H, d, J = 6.1 Hz), 4.08 (3H, s), 4.73 (1H, sept, J = 6.1 Hz), 5.17 (1H, s), 6.74 (1H, d, J = 2.5 Hz), 6.86 (1H, d, J = 2.5 Hz), 7.18 (1H, dd, J = 9.4, 2.8 Hz), 7.23 (1H, d, J = 2.8 Hz), 7.52 (1H, d, J = 8.8 Hz), 7.60 (1H, d, J = 8.8 Hz), 9.41 (1H, d, J = 9.4 Hz); 13C NMR (100 M Hz)  22.1, 55.6, 70.2, 99.0, 104.8, 111.7, 115.5, 117.7, 124.8, 126.8, 128.0, 129.2, 133.2, 134.4, 153.3, 154.7, 159.5.  Anal.  Calcd for C18H18O3:  C, 76.57; H, 6.43.  Found:  C, 76.49; H, 6.52.
7,7'-Diisopropoxy-4,4'-dimethoxy-1,1'-biphenanthren-2,2'-diol (2).  Mp 141–143 °C; IR (KBr) 3519 cm-1; 1H NMR (400 MHz)  1.39 (6H, d, J = 6.1 Hz), 1.41 (6H, d, J = 6.1 Hz), 4.22 (6H, s), 4.73 (2H, sept, J = 6.1 Hz), 5.08 (2H, s), 7.04 (2H, s), 7.09 (2H, d, J = 9.1 Hz), 7.19 (2H, d, J = 2.8 Hz), 7.27 (2H, dd, J = 9.4, 2.8 Hz), 7.46 (2H, d, J = 9.1 Hz), 9.55 (2H, d, J = 9.4 Hz); 13C NMR (100 M Hz)  22.1, 22.1, 55.9, 69.9, 98.5, 105.8, 111.3, 116.7, 118.3, 123.8, 124.9, 129.2, 129.5, 133.2, 133.8, 153.2, 155.2, 160.6.  Anal.  Calcd for C36H34O6:  C, 76.85; H, 6.09.  Found:  C, 76.57; H, 6.10.
(Ra,Ra)-(+)-3,10-Diisopropoxy-13,32-dimethoxydinaphtho[2,1-h:1',2'-j]diphenanthro[2,1-b:1',2'-d][1,6]dioxacyclododecin-16,29-dione (10).  Mp 267–270 °C; []D32 +357 (c 1.12, CHCl3); IR (KBr) 1757 cm-1; 1H NMR (400 MHz)  1.39 (6H, d, J = 6.1 Hz), 1.39 (6H, d, J = 6.1 Hz), 3.90 (6H, s), 4.71 (2H, sept, J = 6.1 Hz), 6.87 (2H, s), 6.94 (2H, d, J = 9.2 Hz), 7.13–7.17 (4H, m), 7.22 (2H, dd, J = 9.5, 2.7 Hz), 7.29–7.34 (4H, m), 7.51–7.55 (2H, m), 7.80 (2H, d, J = 8.6 Hz), 7.89–7.92 (4H, m), 9.51 (2H, d, J = 9.5 Hz); 13C NMR (100 M Hz)  22.0, 22.1, 55.6, 69.8, 103.4, 110.8, 115.7, 117.9, 119.3, 124.3, 124.7, 125.7, 127.2, 127.5, 127.6, 127.9, 128.1, 128.6, 130.1, 130.1, 133.0, 133.7, 133.9, 134.3, 137.1, 147.0, 155.7, 158.0, 167.2.  Anal.  Calcd for C58H44O8:  C, 80.17; H, 5.10.  Found:  C, 79.85; H, 5.34.
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