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'"H NMR (500 MHz, CDCl;)

§4.07 (1H, d, J = 2.5 Hz), 3.62 (1H, dd, J = 10.5, 3.2 Hz), 3.37 (1H, dd, J = 10.5, 6.8 Hz), 1.98
(1H, m), 1.80 (3H, m), 1.02 (3H, d, J = 6.6 Hz), 0.94 (3H, s); *C NMR (125 MHz, CDCl3) &
69.21, 67.81, 52.91, 52.34, 41.84, 40.20, 38.22, 33.55, 26.64, 22.55, 17.38, 16.60, 13.56; MS (EI)
m/z 212 (1, M"), 194 (28, M- H,0), 179 (29), 163 (22), 147 (15), 135 (42), 125 (48), 111 (100),

97 (51);
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'H NMR (400 MHz, CDCls)

87.77 (2H, d, ] = 8.2 Hz), 7.34 (2H, d, J = 8.2 Hz), 4.06 (1H, 5), 3.94 (1H, dd, ] = 9.2, 3.1 Hz),
3.80 (1H, dd, J = 9.2, 6.2 Hz), 2.44 (3H, 5), 1.90 (1H, m), 1.78 (2H, m), 0.95 (3H, d, J = 6.6 Hz),
0.88 (3H, s); *C NMR (100 MHz, CDCly) & 144.59, 133.01, 129.73, 127.86, 75.56, 68.98, 52.18,
41.81, 40.00, 35.66, 33.50, 26.36, 22.40, 21.60, 17.29, 16.69, 13.43; MS (EI) m/z 367 (6, MH"),
348 (5, M™ - H,0), 307 (2), 194 (18), 179 (23), 150 (17), 135 (16), 125 (34), 111 (100), 91 (50);
MS (ESI) m/z 389 (100, [M+Na]"), 755 (90, [2M+Na]"), 1121 (60, [3M+Na] );
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'H NMR (400 MHz, CDCl3) 8 7.78 (2H, d, ] = 8.2 Hz), 7.34 (2H, d, J

=8.2Hz),4.01 (1H, d, ] =2.0 Hz), 3.96 (1H, dd, ] = 9.2, 3.0 Hz), 3.79 (1H, dd, T = 9.2, 6.5 Hz),
2.45 (3H, s), 1.87 (1H, m), 0.94 (3H, d, J = 5.9 Hz), 0.93 (9H, t, ] = 7.9 Hz), 0.86 (3H, s), 0.54
(6H, q,J = 7.9 Hz); "*C NMR (125 MHz, CDCl3) & 144.55 (0), 133.10 (0), 129.73 (1), 127.91
(1), 75.76 (2), 69.11 (1), 52.70 (1), 52.36 (1), 42.12 (0), 40.39 (2), 35.72 (1), 34.47 (2), 26.52 (2),
22.88 (2), 21.63 (3), 17.56 (2), 16.76 (3), 13.46 (3), 6.91 (3), 4.89 (2); MS (El) m/z M 72 L, 319
(46), 291 (9), 265 (9), 246 (5), 217 (100), 189 (81), 161 (69), 133 (54), 103 (38), 94 (39); MS
(ESI) m/z 503 (100, [M+Na]"), 983 (40, [2M+Na]"), 1463 (71, [3M+Na]");
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'H NMR (400 MHz, CDCl3) 8 9.58 (1H, d, ] = 3.2 Hz), 4.06 (1H, d, J

=2.4 Hz), 2.36 (1H, m), 1.09 3H, d, J = 6.8, 3.0 Hz), 0.96 (3H, s), 0.94 (9H, t, ] = 7.9 Hz), 0.56
(6H, q, J = 7.9 Hz); *C NMR (125 MHz, CDCls) § 205.40 (1), 69.01 (1), 52.38 (1), 51.69 (1),
49.17 (1), 42.64 (0), 40.49 (2), 34.54 (2), 26.20 (2), 23.28 (2), 17.58 (2), 13.89 (3), 13.32 (3),
6.92 (3), 4.90 (2); MS (EI) m/z 324 (5, M"), 295 (100, M" - EtOH), 281 (30), 246 (12), 191 (36),
175 (99), 135 (54), 103 (76); MS (ESI) m/z 671 (100, [2M+Na]"), 995 (49, [3M+Na]");
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'H NMR (500 MHz, CDCly) § 4.03 (1H, d, J = 2.5 Hz), 3.72 (1H, dd,

J=10.7, 3.6 Hz), 3.44 (1H, dd, ] = 10.7, 7.0 Hz), 0.95 (9H, t, ] = 7.9 Hz), 0.94 (3H, d, ] = 6.6
Hz), 0.93 (3H, s), 0.55 (6H, q, J = 7.9 Hz); *C NMR (125 MHz, CDCl3) & 69.25 (1), 66.84 (2),
53.01 (1), 41.91 (0), 40.20 (2), 37.49 (1), 34.58 (2), 26.73 (2), 22.81 (2), 17.67 (2), 16.58 (3),
13.88 (3), 6.93 (3), 4.91 (2); MS (EI) m/z 326 (7, M"), 311 (3, M'-CHs), 297 (100, M'-Et), 283
(41), 265 (8), 225 (23), 193 (41), 177 (41), 135 (57), 103 (99); MS (ESI) m/z 327 (100, [M+H]");
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'HNMR (400 MHz, CDCl3) 3 7.78 (1H, d, J = 8.2 Hz), 7.34 (1H, d, J

=82 Hz),4.11 (1H, dd, J=9.3, 3.4 Hz), 4.00 (1H, d, J = 2.0 Hz), 3.77 (1H, dd, ] = 9.3, 7.4 Hz),
2.45 (3H, s), 0.93 (9H, t, ] = 7.9 Hz), 0.87 (3H, d, ] = 6.7 Hz), 0.81 (3H, 5), 0.53 (6H, q, T = 7.9
Hz); “C NMR (100 MHz, CDCls) & 144.53 (0), 133.18 (0), 129.70 (1), 127.93 (1), 74.30 (2),
69.09 (1), 52.74 (1), 52.60 (1), 41.77 (0), 39.95 (2), 34.66 (1), 34.40 (2), 26.61 (2), 22.64 (2),
21.62 (3), 17.54 (2), 16.65 (3), 13.82 (3), 6.91 (3), 4.89 (2); MS (EI) m/z 480 (18, M), 465 (2),
437 (14), 348 (2, M'- Et3SiOH), 309 (1, M'- CH3CH4S03), 257 (91), 225 (23), 177 (100), 135
(19), 121 (24); MS (ESI) m/z 503 (7, [M+Na]"), 983 (4, [2M+Na]"), 1463 (10, [3M+Na]");
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'H NMR (400 MHz, CDCL:) 8 4.04 (1H, d, ] = 2.2 Hz), 2.44 (1H, dd,
J=16.7,4.0 Hz), 2.38 (1H, dd, ] = 16.7, 6.6 Hz), 1.06 (3H, d, J = 6.7 Hz), 0.94 (9H, t, J = 7.9
Hz), 0.91 (3H, s), 0.55 (6H, q, J = 7.9 Hz); *C NMR (100 MHz, CDCls) 5 118.90 (0), 69.07 (1),
54.96 (1), 52.74 (1), 41.91 (0), 40.23 (2), 34.29 (2), 31.79 (1), 27.01 (2), 24.00 (2), 22.68 (2),
19.58 (3), 17.53 (2), 13.81 (3), 6.90 (3), 4.88 (2); MS (EI) m/z 335 (3, M"), 320 (1, M" - Me) 306

(76, M- Et), 292 (15), 271 (2), 225 (3), 202 (30), 161 (13), 103 (100), 75 (38); MS (ESI) m/z 336

(7, [M+H]), 358 (4, [M+Na]), 693 (100, [2M+Na]"), 1028 (40, [3M+Na]");
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'H NMR (400 MHz, CDCl3) § 4.04 (1H, s), 2.80 (1H, m), 1.22 (3H, 5), 1.21 (3H,

s),0.97 (3H, d, J = 7.0 Hz), 0.94 (18H, t, ] = 7.9 Hz), 0.90 (3H, s), 0.57 (6H, q, J = 7.9 Hz), 0.55
(6H, g, J = 7.9 Hz); *C NMR (100 MHz, CDCL) & 121.43 (0), 72.66 (0), 69.19 (1), 54.29 (1),
52.81 (1), 42.96 (2), 41.94 (0), 40.42 (2), 36.58 (1), 36.48 (1), 34.34 (2), 30.16 (3), 29.57 (3),
2721 (2), 25.86 (2), 22.68 (2), 17.59 (2), 14.37 (3), 13.78 (3), 7.08 (3), 6.92 (3), 6.70 (2), 4.90

(2); MS (EI) m/z M" 72 L , 491 (3), 476 (100), 345 (6), 280 (16), 246 (5), 216 (3), 189 (8), 155 (7),

132 (22), 91 (24);
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'H NMR (400 MHz, CDCl:) 89.78 (1H, d, ] = 2.4 Hz), 4.04 (1H, d, ] = 1.8 Hz),

2.52 (1H, m),1.21 (3H, 5),1.20 (3H, 8), 0.95(9H, t, ] = 7.9 Hz)iz & > THEbHH70.95 (3H, d, T = 8.0
Hz), 0.94 (9H, t, ] = 7.9 Hz), 0.92 (3H, s), 0.56 (6H, q, J = 7.9 Hz), 0.55 (6H, q, J = 7.9 Hz); °C
NMR (100 MHz, CDCl3) & 206.75 (1), 73.08 (0), 69.23 (1), 54.52 (1), 53.87 (1), 52.86 (1), 42.95
(2), 42.53 (0), 40.63 (2), 36.04 (1), 34.53 (2), 30.07 (3), 29.56 (3), 27.02 (2), 22.79 (2), 22.08 (2),
17.67 (2), 14.40 (3), 14.07 (3), 7.11 (3), 6.94 (3), 6.75 (2), 4.92 (2); MS (ESI) m/z 539 (100,
[M+H]"), 561 (70, [M+Na] ), 1099 (57, [2M+Na]");
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'H NMR (500 MHz, CDClz) 5 4.03 (1H, d, J = 2.2 Hz), 3.75 (1H, dd, J = 10.5, 3.9

Hz), 3.41 (1H, dd, J = 10.5, 8.5 Hz), 1.96 (1H, m), 1.210 (3H, s), 1.206 (3H, ), 0.95 (18H, t, ] =
7.9 Hz), 0.92 (3H, s), 0.73 (3H, d, ] = 7.0 Hz), 0.57 (6H, q, T = 7.9 Hz), 0.55 (6H, q, J = 7.9 Hz);
3CNMR (125 MHz, CDCL:) § 73.54 (0), 69.35 (1), 63.76 (2), 53.51 (1), 53.11 (1), 43.39 (1),
43.03 (2), 42.41 (0), 40.38 (2), 35.32 (1), 34.68 (2), 29.89 (3), 29.79 (3), 27.43 (2), 24.41 (2),

2293 (2), 17.70 (2), 13.60 (3, C-18 B L T} C-21), 7.12 (3), 6.94 (3), 6.77 (2), 4.94 (2);
ggboobooboooboonn

'HNMR (500 MHz, CDCLy) & 3.61 (1H, dd, ] = 10.9, 4.6 Hz),
3.47 (1H, dd, J = 10.9, 8.8 Hz); MS (ESI) m/z 541 (29, [M+H]"), 563 (100, [M+Na]"), 1103 (14,

[2M+Na]");
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'"H NMR (400 MHz, CDCL) § 7.79 (2H, d, J = 8.2 Hz), 7.34 (2H, d, J = 8.1 Hz),

4.06 (1H, dd, J=9.0, 3.8 Hz), 3.99 (1H, d, J = 2.0 Hz), 3.80 (1H, t, = 9.0 Hz), 2.44 (3H, s), 1.16
(3H,5), 1.14 (3H, 5), 0.93 (9H, t, J = 7.8 Hz), 0.92 (9H, t, J = 7.8 Hz), 0.85 (3H, s), 0.66 (3H, d, J
=7.0 Hz), 0.54 (12H, q, J = 7.8 Hz); MS (EST) m/z 717 (15, [M+Na]");
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'H NMR (400 MHz, CDCls) 5 4.03 (1H, d, J = 1.7 Hz), 1.93 (1H, m), 1.18 (6H, s),

0.95 (18H, t, ] = 7.9 Hz), 0.90 (3H, s), 0.73 (3H, d, J = 6.7 Hz), 0.67 (3H, d, ] = 6.8 Hz), 0.56

(6H, q,J = 7.9 Hz), 0.5 (6H, q, J = 7.8 Hz); *C NMR (100 MHz, CDCl3) 5 73.48 (0), 69.47 (1),
53.62 (1), 53.23 (1), 43.29 (2), 42.25 (0), 40.39 (2), 38.10 (1), 34.74 (135 X TX2), 30.31 (2), 29.89
(3, C-26 B XL TR C-27), 27.57 (2), 22.91 (2), 17.78 (2), 13.93 (3), 13.50 (3), 12.14 (3), 7.13 (3), 6.95
(3), 6.82 (2), 4.95 (2); MS (EI) m/z M" 72 L , 506 (0.9, M - H,0), 495 (46, M™ - Et), 481 (6), 391
(7), 363 (43), 349 (2), 307 (2), 259 (20), 245 (7), 225 (14), 173 (91), 135 (41), 103 (100);
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'H NMR (500 MHz, CDCl3) 8 4.07

(1H, d, J = 1.9 Hz), 1.95 (1H, m), 1.21 (6H, s), 0.93 (3H, s), 0.76 (3H, d, J = 6.8 Hz), 0.69 (3H, d,
J=6.8 Hz); *C NMR (125 MHz, CDCl3) 8 71.08 (0), 69.41 (1), 53.42 (1), 52.70 (1), 42.13 (2),
41.95 (0), 39.97 (2), 38.04 (1), 34.65 (1), 33.59 (2), 30.27 (2), 29.30 (3), 29.15 (3), 27.42 (2),

2236 (2), 17.49 (2), 13.80 (3), 13.52 (3), 12.06 (3); MS (EI) m/z M' 72 L, 278 (46, M" - H,0), 260
(32, M" - 2H,0), 245 (16), 217 (9), 179 (20), 163 (47), 151 (48), 145 (63), 125 (69), 111 (100);

MS (ESI) m/z 319 (18, [M+Na]);
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'"HNMR (500 MHz, CDCl:) & 4.08 (1H, 5), 1.93 (1H, m), 1.21 (6H, s), 0.92 (3H, s), 0.86

(3H,d, ] = 6.8 Hz), 0.74 (3H, d, ] = 6.8 Hz); *C NMR (125 MHz, CDCL)  71.28 (0), 69.40 (1),
53.03 (1), 52.56 (1), 42.34 (2), 41.91 (0), 40.49 (1), 39.83 (2), 34.99 (1), 33.54 (2), 29.21 (3),
29.12 (3), 27.05 (2), 24.62 (2), 22.46 (2), 18.35 (3), 17.49 (2), 13.60 (3), 13.07 (3); MS (EI) m/z
296 (15, M"), 278 (33, M" - H,0), 260 (15, M" - 2H,0), 246 (100), 210 (6), 196 (18), 181 (36),

163 (29), 125 (28), 111 (65);
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'H NMR (500 MHz, CDCl3) § 2.45 (1H, dd, J = 11.5, 7.2 Hz), 1.207 (3H, s), 1.205 (3H, s), 0.96
(9H, t, J = 8.0 Hz), 0.85 (3H, d, J = 6.8 Hz), 0.76 (3H, d, ] = 6.9 Hz), 0.62 (3H, s), 0.58 (6H, q, J
= 8.0 Hz); "C NMR (125 MHz, CDCl3) 5 212.11 (0), 73.46 (0), 61.90 (1), 53.21 (1), 50.04 (0),
43.50 (2), 41.00 (2), 40.66 (1), 38.44 (2), 35.50 (1), 30.09 (3), 29.62 (3), 27.17 (2), 24.81 (2),
24.03 (2), 19.01 (2), 18.29 (3), 13.19 (3), 12.49 (3), 7.14 (3), 6.81 (2); MS (ED) mzM 72 L, 393
(9, M" - CH3), 379 (34, M - Et), 350 (17), 335 (2), 293 (2), 259 (34), 239 (6), 225 (3), 206 (7),
191 (38), 173 (100), 149 (16), 135 (80), 103 (80), 75 (67); MS (ESI) m/z 431 (34, [M+Na]"), 839
(100, [2M+Na]"), 1248 (28, [3M+H+Na]");
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'H NMR (500 MHz, CDCl3) 8 6.22 (1H, d, J =

11.1 Hz, 6-H), 5.84 (1H, d, T = 11.1 Hz, 7-H), 4.97 (1H, s, =CH,), 4.92 (1H, s, =CH,), 4.43 (2H,
m, 18-H3 L O 3a-H), 2.83 (1H, dm, J = 12.4 Hz), 2.52 (1H, dd, ] = 13.3, 5.8 Hz, 100-H), 2.46
(1H, dd, J = 12.5, 4.3 Hz, 40-H), 2.33 (1H, dd, J = 13.3, 2.9 Hz, 10p-H), 2.18 (1H, dd, T = 12.5,
8.3 Hz, 4B-H), 2.00 (2H, m), 1.187 38 X T8 1.180 (45-3H, % s, 26-Hs, 27-Hz), 0.94 (9H, t, J =

7.9 Hz), 0.896 (9H, s, t-BuSi), 0.865 (9H, s, t-BuSi), 0.762 (3H, d, J = 6.7 Hz, 28-H3), 0.706 (3H,
d, J=5.8 Hz, 21-H3), 0.561 (6H, q, ] = 7.9 Hz), 0.535 (3H, s, 18-H3), 0.080 (3H, s, SiMe), 0.067
(3H, s, SiMe), 0.049 (3H, s, SiMe), 0.026 (3H, s, SiMe); *C NMR (125 MHz, CDCl3) § 152.98
(0, C-2), 141.24 (0, C-8), 132.72 (0, C-5), 122.42 (1, C-6), 116.13 (1, C-7), 106.25 (2, =CH,),
73.50 (0, C-25), 72.53 B L TR 71.63 (%1, C-1, C-3), 56.35 (1), 53.54 (1), 47.61 (2), 45.73 (0, C-
13), 43.33 (2), 40.28 (2), 39.03 (1), 38.56 (2), 35.03 (1), 30.37 (2), 29.89 35 L 1" 29.85 (%3, C-
26, C-27), 28.78 (2), 27.88 (2), 25.84 (3), 25.77 (3), 23.44 (2), 22.10 (2), 18.25 (0), 18.16 (0),
13.93 (3), 12.24 (3), 11.96 (3), 7.13 (3), 6.82 (2), -4.87 (3), -5.10 (3); MS (ESI) m/z 795 (20,
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'H NMR (500 MHz, CDCls) 8

6.35 (1H, d, J=11.2 Hz, 6-H), 5.89 (1H, d, J = 11.2 Hz, 7-H), 5.11 (1H, s, =CH>), 5.08 (1H, s,
=CH,), 4.46 (2H, m, 1p-H 3 L 0% 3a-H), 2.85 (1H, dd, J = 13.8, 4.4 Hz, 40-H), 2.82 (1H, m), 2.56
(1H, dd, J = 13.3, 3.5 Hz, 10B-H), 2.33 (1H, dd, J = 13.3, 6.0 Hz, 10a-H), 2.29 (1H, dd, J = 13.8,
8.4 Hz, 4B-H), 1.21 (6H, s, 26-Hs, 27-Hz), 0.78 (3H, d, J = 6.7 Hz, 28-H3), 0.71 (3H, d, ] = 5.7
Hz, 21-Hz), 0.54 (3H, s, 18-H3); *C NMR (125 MHz, CDCls) 8 151.98 (0, C-2), 143.25 (0, C-8),
130.52 (0, C-5), 124.14 (1, C-6), 115.36 (1, C-7), 107.69 (2, =CH,), 71.76 (1), 71.14 (0), 70.58
(1), 56.34 (1), 53.48 (1), 45.80 (0), 45.74 (2), 42.11 (2), 40.08 (2), 38.81 (1), 38.12 (2), 34.96 (1),
30.24 (2), 29.26 (3), 29.12 (3), 28.93 (2), 27.78 (2), 23.44 (2), 22.11 (2), 13.88 (3), 12.14 (3),
12.04 (3); MS (El)m/z M7 L, 401 (100, M - Et), 383 (52, M" - Et - H,0), 351 (15), 314 (14),
289 (39), 272 (27), 236 (38), 202 (10), 173 (19), 144 (42), 120 (95), 94 (59); MS (ESI) m/z 453
(100, [M+Na]"), 883 (25, [2M+Na]"), 1314 (5, [3M+H+Na]");
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H NMR (500 MHz, CDCl3) 8 6.22 (1H, d, ] =

11.2 Hz, 6-H), 5.84 (1H, d, J = 11.2 Hz, 7-H), 4.97 (1H, s, =CH,), 4.92 (1H, s, =CH,), 4.43 (2H,
m, 1p-H 3 L O 30-H), 2.83 (1H, dm, J = 12.5 Hz), 2.52 (1H, dd, J = 13.2, 6.1 Hz, 100-H), 2.46
(1H, dd, J=12.7, 4.1 Hz, 4a-H), 2.33 (1H, dd, ] = 13.2, 2.9 Hz, 108-H), 2.18 (1H, dd, J = 12.7,
8.4 Hz, 4B-H), 2.00 (1H, m), 1.19 (6H, s, 26-Hs, 27-Hy), 0.95 (9H, t, ] = 7.9 Hz), 0.897 (9H, s, t-
BusSi), 0.865 (9H, s, t-BuSi), 0.84 (3H, d, J = 6.8 Hz), 0.75 (3H, d, ] = 6.8 Hz), 0.57 (6H, q, ] =
7.9 Hz), 0.53 (3H, s, 18-Hy), 0.080 (3H, s, SiMe), 0.067 (3H, s, SiMe), 0.049 (3H, s, SiMe),

0.026 (3H, s, SiMe); *C NMR (125 MHz, CDCl) & 152.98 (0, C-2), 141.24 (0, C-8), 132.71 (0,
C-5), 122.43 (1, C-6), 116.08 (1, C-7), 106.25 (2, =CHy), 73.57 (0, C-25), 72.538 L ' 71.63 (%
1, C-1, C-3), 56.21 (1), 53.17 (1), 47.61 (2), 45.74 (0, C-13), 43.50 (2), 41.31 (1), 40.09 (2),

38.55 (2), 35.34 (1), 29.96 (3)3 XL 1829.73 (£ 3, C-26 B L TN C-27), 28.80 (2), 27.45 (2), 25.84 (3),
25.78 (3), 24.82 (2), 23.44 (2), 22.17 (2), 18.43 (3), 18.25 (0), 18.16 (0), 13.17 (3), 12.10 (3),

7.15 (3), 6.82 (2), -4.87 (3), -5.10 (3)
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'H NMR (500

MHz, CDCl3) § 6.35 (1H, d, J = 11.2 Hz, 6-H), 5.89 (1H, d, J = 11.2 Hz, 7-H), 5.11 (1H, s,
=CH,), 5.09 (1H, s, =CH,), 4.46 (2H, m, 1B-H3 & (*3a-H), 2.85 (1H, dd, J = 13.0, 4.4 Hz, 4a-H),
2.82 (1H, dm, J = 13.7 Hz), 2.57 (1H, dd, ] = 13.4, 3.8 Hz, 10p-H), 2.33 (1H, dd, = 13.4, 6.2

Hz, 100-H), 2.29 (1H, dd, J = 13.0, 8.4 Hz, 48-H), 2.03 (1H, m), 1.91 (dm, J = 12.1 Hz), 1.22
(6H, s, 26-Hs, 27-H3), 0.86 (3H, d, ] = 6.8 Hz), 0.76 (3H, d, ] = 6.8 Hz), 0.54 (3H, s, 18-Hs); °C
NMR (125 MHz, CDCl3) 8 151.96 (0, C-2), 143.31 (0, C-8), 130.46 (0, C-5), 124.22 (1, C-6),
115.32 (1, C-7), 107.71 (2, =CH,), 71.79 38 X T} 70.66 (%1, C-1, C-3), 71.25 (0, C-25), 56.21
(1), 53.06 (1), 45.86 (0, C-13), 45.78 (2), 42.36 (2), 41.15 (1), 39.93 (2), 38.14 (2), 35.40 (1),
29.19 (3, C-26 3 L T} C-27), 28.95 (2), 27.37 (2), 24.80 (2), 23.47 (2), 22.23 (2), 18.32 (3), 13.20
(3), 12.14 (3); MS (EI) m/z 430 (9, M"), 412 (3, M" - H,0), 328 (7), 313 (8), 297 (5), 251 (5),
227 (3), 211 (5), 194 (48), 161 (12), 135 (51), 105 (100);

O

OD,000"0000000000000O0O00D0O0O0O0ODOOO0DOO0DOOO0

Op o oo

ocooooooao

oooooadg
Jooooodoobooogooooogooooogoooodgooooddidibadd
ooooo0ooo0o0o0o0oooo, 000000000 0ooooooooooooonoooag
ooooo0o000c00000o0o0oo0oooDooooo, 00ao
gooooodoooboooooooooooboooooboocoooobooooobood
gooboboodooobobooooboooooooooooboodoooooooobood
oooooOO0OO0OO0O0O0O0O0ooooooOoO0OOO0OO0O0O0O0O0O0OoOoOooOooOooOoOO0OO0O000a
goooboooooboooooooooooboooooboboooooboooobood
goobooodooobooooooooooooooooboooooooooobood
ocoooooOO0OO0OO0OO0OO0O0O0oOoooOoOoO0OOOO0OO0OO0OO0OO0oO0oOooOoooOooOoOoDOOOO00O0On
gooobooooooboooooooooobooooboooooboboooobooo
gooobooodooobooooooooooobooooobooooooooooboodd
gooboboodooboooobooodgooooogoboodoooooogobood
ooooooOO0OO0OO0O0oO0oO0ooooooooObOOO0O0O0OoOooooooooOooD0O0O0n0o0o0oaa
gooooodooobooooooooooobooooboooooobooOoobood
gooboboodoobbooooboooooooooooboooooooogogobood

10

20

30

40

50



Oooooogogg
Oooo0oooQgdg
OO0 oooogoogdg
OOooooogoogdg
OooooooQgdg

O Ooo0oo0oooao

OOoo0oooaog
OoOoo0ooooo
O0Ooo0ooao
OO0Oo0oooog
OoOoo0oooaog
OoOoo0oooao

(38)

JP 5931845 B2 2016.6.8

gbooooboobooboboooooobooboboboobooao
oooobOoooooooooooboooooooboooooao
ooooboooooooooooboooooooboboooooao
gboooobooboboboooooobooboboboboo
gbooouobooboboboooouoouoboboboaooo
oooao

O
ww it REZIISEEBEDO DTN BIT BIREETT,

Ooooooo0ooooogogooao
Oooooooooooogooao
OO0 OoDooodooooogodgogogoao
Oooooo4ogooooogogooao
Ooooooo0ooooogooao
Oooooocooooooogogoao

O

O

O O
O Oooo

OOoooooggHXe

O 0Oooo
O 0Oooo
O o0Oooo
O 0Ooo
O Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O o0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0ooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0ooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Ooo
O Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O o0ooo

O

O
Oooo0oooQgdg

OoOoo0oOoogood

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O

Oooooogg
OoOoooood

OoOoo0ooodgadg
OOoo0ooood
OoOoo0ooood

Ooooooogogdg
OooooooQgdg
Oooo0oOoogood

|

10

20

30

40

50



(39) JP 5931845 B2 2016.6.8

gbooooooobooboobobobooooboobobobooboooooboobobao
oooooooooaon

oooooao

gboood

OTES
10
e 308
j j
TBDMSO' OTBDVIS
y
RS 20
OTES
TBDMSO" OTBDVIS TBDMVSO" OTBDMS
31A 31B 30
k K
OH
40
oH" OH 1D

gboboooooooboboboboooobobobobooonn
gboboooooboobooboboboooobobobobooonn

oooooao
gobo0boooooogoogoobobobooooogoogobobooooooooobgooag
gobodoooogoogooaobagan 50




(40) JP 5931845 B2 2016.6.8

gbooooooobooboobobobooooboobobobooboooooboobobao
ooooooooobooooooooooobooooobooooobooooobooo
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"H NMR (400 MHz, CDCls) 8 4.04 (1H, d, J = 2.1 Hz), 2.34 (1H, dd,

J=16.6,3.7Hz),2.23 (1H, dd, J = 16.6, 7.0 Hz), 1.92 (1H, m), 1.13 (3H, d, J = 6.6 Hz), 0.942
(9H, t, ] = 7.9 Hz), 0.921 (3H, s), 0.55 (6H, q, J = 7.9 Hz); *C NMR (125 MHz, CDCl3) & 119.09
(0), 69.12 (1), 55.34 (1), 52.86 (1), 42.18 (0), 40.35 (2), 34.40 (2), 33.09 (1), 27.19 (2), 24.69 (2),
22.82(2), 1923 (3), 17.53 (2), 13.63 (3), 6.91 (3), 4.89 (2); MS (EI) m/z 335 (10), 320 (3), 306
(100), 292 (28), 225 (7), 202 (20), 188 (10), 161 (17), 135 (14), 103 (55);

O, 0,,000000"00000000000000000D0O0O0D0O0OOOOO
gboobooooooao

ugboogood

ooo0o00ODO0O000g 000000000000 000000O0O0OO0OODDOOO00O000
gobooooooooogoboboooooogoogoboboooooogan
ugbooboooooboobooboboobooooboboboboobooooobobobaa
ooooboooooobooooobooooooobooooobobooooboboooobooo
gbooboooooogoobgoboboboooobobobobobooooobuobobao
gbooooooobooboobobobooooboobobobooboooooboobobao
ugbdoodooouobouobuoboboobooouobuobobobooboboobouobuobobada
gooobooooooboooooboooooooboooooboocooobooooboOooo
gooooodooobooooooodggbbbo0oooboooooboooobood
ugboobooooooobogoboboboooobybo,0boboooboobobobaa
oooboooooobooooobooooooboobooooobobooooboboooobooo
gboboooooobooboboboooboobobobooooboboboo
gbooooaod

'"H NMR (400 MHz, CDCly) § 4.03 (1H, ), 2.56 (1H, m), 1.22 (3H, s), 1.21 (3H,
s), 1.04 (3H, d, ] = 6.6 Hz), 0.944 (18H, t, ] = 7.8 Hz), 0.923 (3H, 5), 0.57 (6H, q, J = 7.8 Hz),
0.55 (6H, q, J="7.8 Hz);

goodooooooooooo

'H NMR (400 MHz, CDCls) 8 1.08 (3H,

d, J = 6.8 Hz); MS (EI) m/z 492 (36), 478 (6), 390 (11), 374 (96), 351 (53), 322 (11), 271 (18),
225 (13), 201 (23), 185 (25), 173 (75), 131 (51), 103 (100); MS (ESI) m/z 558 (30, [M+Na]"),
1093 (20, [2M+Na]);
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'"H NMR (400 MHz, CDCl3) 8 9.72 (1H, d, J = 3.2 Hz), 4.03 (1H, br s), 1.20 (6H,

s), 1.02 3H, d, T = 7.0 Hz), 0.944 (9H, t, ] = 7.8 Hz), 0.939 (9H, t, ] = 7.8 Hz), 0.920 (3H, s),

0.563 (6H, q,J = 7.8 Hz), 0.554 (6H, q, ] = 7.8 Hz);
ogo0o0oooooooooooao

'H NMR

(400 MHz, CDCl3) 8 9.63 (1H, s); MS (EI) m/z 453 (1), 377 (5), 353 (8), 321 (18), 295 (8), 257
(20), 201 (53), 173 (88), 163 (43), 135 (26), 115 (59), 103 (100); MS (ESI) m/z 561 (80,
[M+Na]"), 1099 (40, [2M+Na] );
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'"H NMR (500 MHz, CDCl3) 5 4.03 (1H, br s), 3.71 (1H, dd, J = 10.7, 4.2 Hz),
3.39 (1H, dd, J = 10.7, 8.0 Hz), 1.205 (6H, s), 0.946 (18H, t, J = 7.9 Hz), 0.909 (3H, s), 0.798

(3H, d, J=7.1 Hz), 0.568 (6H, q, J = 7.9 Hz), 0.551 (6H, q, J = 7.9 Hz);
gooooooooooooaa

'H NMR (500 MHz, CDCls) 3 3.61 (1H, dd, ] = 10.8, 4.8 Hz), 3.46 (1H, dd, J = 10.8,

9.2 Hz), 0.784 (1H, d, J = 7.3 Hz); MS (EI) m/z 453 (1), 425 (2), 391 (40), 340 (5), 311 (57), 297
(27), 259 (35), 225 (37), 207 (24), 191 (40), 173 (72), 163 (46), 135 (100); MS (ESI) m/z 563
(100, [M+Na]"), 1103 (50, [2M+Na]");
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'H NMR (400 MHz, CDCls) $ 4.03 (1H, brs), 1.94 (1H, m), 1.182 (6H, s), 0.952

(18H, t, J =79 Hz), 0.917 (3H, s), 0.733 (3H, d, J = 6.6 Hz), 0.690 (3H, d, J = 6.7 Hz), 0.565
(6H, q, J = 7.9 Hz), 0.556 (6H, q, ] = 7.9 Hz);

oodo0ooooooooooo

'H NMR (400

MHz, CDCl3) 6 0.902 (3H, s), 0.843 (3H, d, J = 6.8 Hz), 0.764 (3H, d, J = 6.5 Hz); MS (E) m/z
496 (62), 481 (6), 391 (11), 363 (60), 259 (28), 246 (42), 225 (25), 173 (90), 135 (66), 103 (100);
MS (ESI) m/z 547 (5, [M+Na]");
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'H NMR (500 MHz, CDCL3) & 4.07

(1H, s), 1.98 (1H, dm, J = 12.8 Hz), 1.209 (6H, s), 0.934 (3H, s), 0.750 (3H, d, J = 6.7 Hz), 0.711
(3H, d, ] = 6.8 Hz); *C NMR (100 MHz, CDCl3) § 71.13 (0), 69.42 (1), 54.26 (1), 52.63 (1),
42.18 (2), 41.78 (0), 40.50 (2), 38.14 (1), 34.84 (1), 33.59 (2), 30.26 (2), 29.28 (3), 29.19 (3),
26.72 (2),22.42 (2), 17.45 (2), 13.47 (3), 13.08 (3), 12.19 (3); MS (EI) m/z M" 72 L, 277 (45), 259
(36), 244 (23), 216 (16), 189 (19), 178 (35), 162 (72), 151 (33), 134 (100), 135 (33), 111 (72);

MS (EST) m/z 319 (60, [M+Na]"), 615 (100, [2M+Na]"), 911 (15, [3M+Na]);

O
O
O
O
O
O
R



(43) JP 5931845 B2 2016.6.8

O,,0,,0,000000°00000000000000000000000000
000000000000

0000a0,000000° 00000000000, 00000000000000
oooooo

"H NMR (500 MHz, CDCl5) 8 4.06

(1H, s), 1.97 (1H, dm, J = 12.9 Hz), 1.209 (3H, s), 1.199 (3H, ), 0.922 (3H, s), 0.866 (3H, d, J =
6.8 Hz), 0.779 (3H, d, J = 6.6 Hz); *C NMR (125 MHz, CDCLs) § 71.17 (0), 69.39 (1), 54.25 (1),
52.57 (1), 42.78 (2), 41.78 (0), 40.89 (1), 40.46 (2), 35.03 (1), 33.60 (2), 29.55 (3), 29.00(3),

26.82 (2), 23.70 (2), 22.45 (2), 18.89 (3), 17.45 (2), 13.45 (3), 12.87 (3); MS (El) m/zM* 72 L ,278
(53), 260 (22), 245 (17), 217 (7), 191 (12), 179 (13), 163 (52), 151 (31), 135 (48), 111 (100); MS
(EST) m/z 319 (45, [M+Na]"), 615 (55, [2M+Na]"), 911 (10, [3M+Na]");
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'H NMR (400 MHz, CDCl3) § 2.46 (1H, dd, J = 11.4, 7.5 Hz), 1.176

(6H, s), 0.935 (9H, t, 1= 7.9 Hz), 0.797 3H, d, ] = 6.6 Hz), 0.719 (3H, d, J = 6.7 Hz), 0.643 (3H,
s), 0.553 (6H, q, J = 7.9 Hz); *C NMR (100 MHz, CDCL:) & 212.20 (0), 73.38 (0), 62.01 (1),
54.47 (1), 49.90 (0), 43.25 (2), 40.98 (2), 39.09 (2), 38.43 (1), 35.00 (1), 30.19 (2), 29.86 (3),
29.82 (3), 27.17 (2), 24.00 (2), 18.96 (2), 13.14 (3), 12.44 (3), 12.37 (3), 7.10 (3), 6.77 (2); MS
(ET) m/z M’ 72 1,393 (13), 379 (38), 350 (35), 259 (43), 203 (17), 173 (100), 163 (64), 135 (84),
103 (99); MS (ESI) m/z 431 (2, [M+Na]), 839 (20, [2M+Na]"), 1248 (60, [3M+H+Na]);
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'"H NMR (400 MHz, CDCLy) 8 2.45 (1H, dd, J = 11.4, 7.6 Hz), 1.207

(3H, s), 1.183 (3H, 5), 0.955 (9H, t, J = 7.9 Hz), 0.865 (3H, d, J = 6.8 Hz), 0.835 (3H, d, ] = 6.8
Hz), 0.636 (3H, s), 0.569 (6H, q, J = 7.9 Hz); >C NMR (100 MHz, CDCl3) 8 212.19 (0), 73.49
(0), 62.01 (1), 54.55 (1), 49.87 (0), 43.90 (2), 41.28 (1), 40.99 (2), 39.12 (2), 35.31 (1), 30.42 (3),
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29.46 (3), 27.28 (2), 24.10 (2), 23.61 (2), 18.96 (333 L T} 2), 13.06 (3), 12.37 (3), 7.14 (3), 6.83 (2);
MS (EI) m/z M* 72 L, 393 (12), 379 (68), 350 (30), 259 (14), 203 (8), 173 (100), 163 (36), 135
(45), 103 (73);
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'H NMR (500 MHz, CDCl3) 3 6.22 (1H, d, J = 11.1

Hz, 6-H), 5.84 (1H, d, ] = 11.1 Hz, 7-H), 4.97 (1H, s, =CH,), 4.92 (1H, s, =CH,), 4.43 (2H, m,
1B-H % X O 30-H), 2.83 (1H, dm, J = 12.3 Hz), 2.53 (1H, dd, J = 13.3, 5.9 Hz, 10a-H), 2.47 (1H,
dd, J=13.0, 4.5 Hz, 4a-H), 2.33 (1H, dd, T = 13.3, 2.7 Hz, 10B-H), 2.18 (1H, dd, T = 13.0, 8.4

Hz, 4B-H), 1.188 (6H, s, 26-H;, 27-Hz), 0.949 (9H, t, J = 7.9 Hz), 0.900 (9H, s, t-BuSi), 0.875

(3H, d, ] = 7.6 Hz, 21-H3), 0.868 (9H, s, t-BuSi), 0.722 (3H, d, ] = 6.7 Hz), 0.567 (6H, q, ] = 7.9
Hz), 0.559 (3H, s, 18-H3), 0.083 (3H, s, SiMe), 0.069 (3H, s, SiMe), 0.052 (3H, s, SiMe), 0.029
(3H, 5, SiMe); *C NMR (100 MHz, CDCls)  152.98 (0, C-2), 141.33 (0, C-8), 132.69 (0, C-5),
122.43 (1, C-6), 116.05 (1, C-7), 106.24 (2, =CH,), 73.52 (0, C-25), 72.55 B LT} 71.60 (% 1, C-
1, C-3); 56.32 (1), 54.23 (1), 47.61 (2), 45.65 (0, C-13), 43.35 (2), 40.74 (2), 39.07 (1), 38.53 (2),
35.01 (1), 30.37 (2), 29.9035 & TF 29.80 (% 3, C-26, C-27), 28.80 (2), 27.33 (2), 25.84 (3), 25.77
(3),23.49(2),22.13 (2), 18.26 (0), 18.16 (0), 13.19FB L T} 12.53 B L TV 11.96 (43, C-21, C-28, C-
18), 7.13 (3), 6.81 (2), -4.87 (3), -5.10 (3); MS (ESI) m/z 795 (100, [M+Na']);
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'"H NMR (500 MHz, CDCl3) § 6.35 (1H, d, J = 11.3

Hz, 6-H), 5.88 (1H, d, J = 11.3 Hz, 7-H), 5.10 (1H, s, =CH,), 5.08 (1H, s, =CH,), 4.46 (2H, m,
18-H3 & Ot 3a-H), 2.85 (1H, dd, T = 13.1, 4.5 Hz, 10B-H), 2.82 (1H, dm, J = 15.9 Hz, 9p-H), 2.57
(1H, dd, J = 13.4, 3.6 Hz, 40-H), 2.33 (1H, dd, ] = 13.4, 6.1 Hz, 48-H), 2.28 (1H, dd, J = 13.1,
8.4Hz, 10a-H), 2.00 (2H, m), 1.210 (6H, s, 26-Hs, 27-Hs), 0.78 (3H, d, J = 5.8 Hz, 21-H3), 0.73
(3H, d, J = 6.8 Hz, 28-H3), 0.554 (3H, s, 18-H3); >C NMR (125 MHz, CDCl3) § 151.97 (0, C-2),
143.43 (0, C-8), 130.41 (0, C-5), 124.23 (1, C-6), 115.27 (1, C-7), 107.70 (2, =CH,), 71.15 (0, C-
25), 71.813 LTt 70.63 (% 1, C-1, C-3); 56.34 (1), 54.19 (1), 45.75 (0, C-13), 45.75 (2), 42.17
(2), 40.58 (2), 39.04 (1), 38.16 (2), 35.01 (1), 30.28 (2), 29.26 (3), 29.20 (3), 28.99 (2), 27.25 (2),
23.52(2),22.17(2), 13.07 B L 12,493 L TR12.02 (£ 3, C-21, C-28, C-18); MS (EI) m/z 430
(62, M), 412 (26, M~ - H,0), 394 (13, M" - 2H,0), 379 (24, M" - CH3 - 2H,0), 351 (20), 315
(27), 293 (34), 259 (43), 173 (94), 149 (72), 135 (100); MS (EST) m/z 453 (95, [M+Na]"), 883
(50, [2M+Na]"), 1314 (10, [3M+H+Na]");
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47) JP 5931845 B2 2016.6.8

"H NMR (500 MHz, CDCl3)  6.22 (1H, d, J =
11.2 Hz, 6-H), 5.84 (1H, d, T = 11.2 Hz, 7-H), 4.97 (1H, 5, =CH,), 4.92 (1H, s, =CH),), 4.43 (2H,
m, 1B-H 33 X 0% 3a-H), 2.82 (1H, dm, J = 12.4 Hz), 2.53 (1H, dd, J = 13.3, 5.9 Hz, 10a-H), 2.47
(1H, dd, J=12.8, 4.5 Hz, 40-H), 2.32 (1H, dd, J = 13.3, 2.9 Hz, 10p-H), 2.18 (1H, dd, T = 12.8,
8.4 Hz, 48-H), 1.204 33 X (*1.182 (£-3H, %& s, 26-H3, 27-H3), 0.955 (9H, t, J = 7.9 Hz), 0.898
(9H, s, t-BuSi), 0.863 (9H, s, t-BuSi), 0.858 (3H, d, J = 5.4 Hz, 21-H3), 0.808 (3H, d, ] = 6.8 Hz),
0.569 (6H, q, J = 7.9 Hz), 0.542 (3H, s, 18-H3), 0.081 (3H, s, SiMe), 0.065 (3H, s, SiMe), 0.050
(3H, s, SiMe), 0.024 (3H, s, SiMe); *C NMR (125 MHz, CDCls) 8 152.99 (0, C-2), 141.36 (0,
C-8), 132.71 (0, C-5), 122.43 (1, C-6), 116.05 (1, C-7), 106.25 (2, =CHy), 73.58 (0, C-25), 72.56
BEUTL60 (% 1, C-1, C-3), 56.31 (1), 54.28 (1), 47.62 (2), 45.62 (0, C-13), 44.01 (2), 41.94
(1), 40.73 (2), 38.53 (2), 35.41 (1), 30.40 33 & T} 29.50 (% 3, C-26, C-27), 28.81 (2), 27.46 (2),
25.84 (3), 25.78 (3), 23.70 (2), 23.49 (2), 22.13 (2), 19.01 (3), 18.26 (0), 18.16 (0), 13.11 (3),
11.97 (3), 7.16 (3), 6.86 (2), -4.86 (3), -4.91 (3), -5.11 (3); MS (EST) m/z 795 (50, [M+Na']);
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"H NMR (500

(48) JP 5931845 B2 2016.6.8

MHz, CDCL) 8 6.35 (1H, d, J = 11.3 Hz, 6-H), 5.89 (1H, d, J = 11.3 Hz, 7-H), 5.11 (1H, s,

=CH,), 5.08 (1H, s, =CH,), 4.46 (2H, m, 1p-H 3 £ Ut 30-H), 2.85 (1H, dd, J = 13.2, 4.5 Hz, 10p-

H), 2.83 (1H, dm, J = 13.6 Hz, 9p-H), 2.57 (1H, dd, J = 13.4, 3.8 Hz, 4a-H), 2.33 (1H, dd, J =
13.4, 6.1 Hz, 4B-H), 2.29 (1H, dd, J = 13.2, 8.4 Hz, 10a-H), 1.227 8 £ T} 1.219 (43H, £ s,

26-Hs, 27-Hs), 0.882 (3H, d, J = 6.8 Hz, 21-Hs), 0.818 (3H, d, J = 6.8 Hz, 28-Hy), 0.549 (3H, s,

18-H;); *C NMR (125 MHz, CDCLy) § 151.97 (0, C-2), 143.39 (0, C-8), 130.44 (0, C-5), 124.19
(1, C-6), 115.25 (1, C-7), 107.69 (2, =CHy), 71.23 (0, C-25), 71.7833 L T} 70.59 (%1, C-1, C-3),

56.25 (1), 54.15 (1), 45.74 (2), 45.74 (0), 42.76 (2), 41.79 (1), 40.50 (2), 38.12 (2), 35.15 (1),
29.53 (3), 29.01 (3), 29.01 (2), 27.35 (2), 23.66 (2), 23.52 (2), 22.19 (2), 18.93 (3), 13.13 (3),
12.02 (3); MS (ED) m/z 430 (100, M"), 412 (24, M" - H,0), 394 (10, M" - 2H,0), 379 (10, M" -
CH; - 2H,0), 343 (9), 315 (41), 297 (26), 262 (53), 183 (21), 161 (30), 135 (50);
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