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'H-NMR (300 MHz, CDCly): 8.52 (s, 1H, CHO), 5.79 (dd, J=10.9, 17.7 Hz, 1H,

CH=CH,), 5.36 {(bs, 1H, 3-H), 5.30 (d, J = 10.9 Hz, 1H, CH=CH.H, 5.11 (d, J = 17.7Hz,

1H, CH=CH.H.), 2.49 (bs, 1H, 2-H), 2.01-1.90 (m, 2H), 1.74-1.59 (m, 2H), 1.66 (bs, 3H,

4-CHs), 1.02 (d, J = 7.1 Hz, 3H, 2-CH;) ppm. C-NMR (75 MHz, CDCI3): 202.9 (d, 10
CHO), 138.4 (d, CH=CHy), 134.0 (s, C-4), 124.7 (d, C-3), 177.6 (t, CH=CH,), 54.2 (s, C-

1), 34.8 (d, C-2), 27.1 (t, C-5), 24.9 (t, C-6), 23.3 (q, 4-CHs), 17.1 (0, 2-CHs) ppm.

GC/MS (El), TUFRHA(ERE): 164 (M+, 11), 149 (10), 135 (22), 107 (51), 93 (38),

82 (100), 67 (86), 55 (24), 41 (26). IR (neat, viem™): 2965s, 2933s, 2729w, 1722s,

1631w, 1451m, 921m.
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TH-NMR (300 MMz, CDCl,): 5.75 (dd, J = 10.9, 17.7 Hz, 1H, CH=CH,), 5.23 (bs, 1H, 3-

H), 5.19 (d, J = 10.9 Hz, 1H, CH=CH.Hy), 5.13 (d, J = 17.7Hz, 1H, CH=CHHy), 3.50 (d,

J = 10.9 Hz, 1H, CH.HyO), 3.42 (d, J = 10.9 Hz, 1H, CH.H:0), 2.21 (bs, 1H, 2-H), 2.02-

1.86 (m, 3H), 1.74-1.55 {m, 1H), 1.82 (s, 3H), 1.42-1.32 (m, 1H), 0.91 (d, J = 7.2 Hz,

3H, 2-CHg) ppm. GC/MS (EI): 166 (M, 2), 148 (11), 135 (28), 120 (11), 107 (27), H

(27), 82 (100), 67 (59), 55 (14), 41 (15).
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1:1 Ol RTO2EDRLEL, TH-NMR (300 MHz, CDCL,): 5.66, 5.61 (2dd, J = 17.7, 10.9
Hz, 1H), 5.37-5.35 (m, 1H), 5.22, 5.20 (2d, J = 10.9 Hz, 1H), 5.10, 5.09 (2d, J = 17.7
Hz, 1H), 3.66, 3.54 (2dq, J = 6.8, 6.8 Hz, 1H), 2.46-1.6 (m, 4H), 1.57 (s, 3H), 1.53-1.17
(m, 2H), 1.12, 1.07, 1.01, 0.90 (4d, J = 6.8 Hz) ppm. GC/MS (EI): 180 (M*, 2), 162 (18),
147 (15), 136 (40), 121 (70), 107 (100), 93 (61), 82 (72), 67 (43), 55 (22), 41 (20).
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SH-NMR (300 MHz, CDCls): 5.74 (dd, J = 10.6, 17.7 Hz, 1H, CH=CH,), 5.34 (bs, 1H, 3-
H), 5.29 (d, J = 10.6 Hz, 1H, CH=CH,Hy), 5.09 (d, J = 17.7Hz, 1H, CH=CH.H}), 2.54-
2.43 (m, 1H, 2-H), 2.05 (s, 3H, CH.CO), 1.85-1.60 (m, 4H), 1.58 (s, 3H), 0.81 (d, J= 6.8
Hz, 3H) ppm. GC/MS (EI): 178 (M", 9), 163 (6), 145 (26), 135 (98), 120 (40), 107 (100),
93 (91), 82 (55), 67 (42), 55 (46), 43 (86). IR (neat, vicm™): 3082w, 2963s, 1708s,
1633w, 1451m, 1355m, 1217m, 917m.
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"H-NMR (300 MHz, CDCLy): 5.76 (dd, J = 10.9, 17.7 Hz, 1H, CH=CH), 5.18 (bs, 1H, 3-
H), 5.07 (d, J = 10.9 Hz, 1H, CH=CH.Hy), 5.02 (d, J = 17.7Hz, 1H, CH=CH,H)), 4.01 (d,
J=10.9 Hz, 1H, CH.H,O), 3.96 (d, J = 10.9 Hz, 1H, CHaH,0), 2.22 (bs, 1H, 2-H), 2.01
(s, 3H, CHy0z), 1.91-1.79 (m, 2H), 1.76-1.66 (m, TH), 1.61 (s, 3H), 1.46-1.37 (m, TH),
0.88 (d, J = 7.5 Hz, 3H) ppm. GC/MS (EI): 208 (M, 1), 166 (1), 148 (18), 133 (16), 120
(14), 107 (21), 91 (19), 82 (100}, 67 (55), 55 (8), 43 (31).
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1:1 DR TH2HOR K, 'H-NMR (300 MHz, CDCly): 6.00-5.78 (m, 1H), 5.74-5.60 (m,
1H), 5.74- 5.60 (m, 1H), 5.36 (bs, 1H), 5.25-5.00 (m, 4H), 3.47-3.38 (m, TH), 2.54-1.43
(m, 8H), 1.58 (s, 3H), 1.02, 0.92 (2d, J = 6.8 Hz, 3H) ppm. GC/MS (EI): 206 (M", 1), 188
(3), 165 (40), 147 (41), 136 (39), 121 (91), 107 (100), 93 (57), 82 (63), 67 (46), 55 (36),
42 (41),
oooooad
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"H-NMR (300 MHz, CDCI,): 6.00-5.87 (m, 1H), 5.76 (d, J = 10.9, 17.7 Hz, 1H), 5.39-

5.33 (m, 1H), 5.24 (d, J = 10.9 Hz, 1H), 5.13 (d, J = 17.7 Hz, 1H), 5.16-5.03 (m, 2H),

3.32-3.31 (m, 2H), 2.60-2.48 (m, 1H), 1.96-1.65 (m, 4H), 1.61 (s, 3H), 0.83 (d, J = 6.8 30
Hz, 3H) ppm. GC/MS (El): (M", 2), 189 (3), 163 (29), 145 (19), 135 (100), 120 (32), 107

(83), 93 (73), 79 (36), 69 (40), 55 (34), 41 (54). IR (neat, viem™"): 3081m, 29665, 1710s,

1631m, 1449m, 1378w, 1141m, 917m.

gbooooao
dbodogbooobogbgbgbdgbooogobgbagbdgogoooobogbogoabdd
goooodagd
gboooooooobgobobobooooboboboboobooooboobobobao
ugbooboogooobooboobobooboooobuobobobooboooboobobobaa 40
ooooboooooobooooobooooooobooooobobooooboooobooo
gboooao

gbooboooooobooboobobooboooogoan

oooooao



(28) JP 5563454 B2 2014.7.30

ogoooad

"H-NMR (300 MHz, CDCly): 9.40 (s, 1H), 5.34 (bs, 1H), 5.15 (s, 1H), 4.89 (s, 1H), 2.75-
2.63 (m, 1H), 2.07-1.70 (m, 4H), 1.70 (s, 3H), 1.60 (s, 3H), 1.00 (d, J = 7.1 Hz) ppm.
BC-NMR (75 MHz, CDCl,): 202.8 (d, CHO), 141.8 (s, CH,=CCH,), 133.5 (s, 4-C), 124.9
(d, 3-C), 116.0 {t, CH,=CCHa), 57.6 (s, 1-C), 32.0 (d, 2-C), 27.2 {t, 5-C), 23.2 (g, 4-CHy),
22.8 {t, 6-C), 20.0 (CH,=CCH,), 17.3 (q, 2-CHa) ppm. GC/MS (El): 178 (M", 54), 163
(28), 149 (74), 136 (35), 121 (58), 107 (60), 91 (53), 82 (100), 67 (84), 55 (15), 41 (33).
IR (neat, vicm'): 2866s, 2693w, 1721s, 1636w, 1447m, 1378m, 900m.
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6: ADLETO2ENRUEHKDRE Y, H-NMR (300 MHz, CDCLy): 5.45-5.37 (m, 1H),
5.18, 5.12 (2s, 1H), 4.84, 4.77 (2s, 1H), 3.74, 3.57 (2dq, J, = 6.4, 6.4 Hz, J, = 11.0, 6.4
Hz, 1H), 2.76-2.66, 2.48-2.39 (2m, 1H), 2.07-1.23 {m, 4H), 1.84 (s, 3H), 1.59 (s, 3H),
1.14,1.09 (2d, J = 6.4 Hz, 3H), 1.06, 0.95 (2s, J = 6.4 Hz, 3H) ppm. GC/MS (EI): 194
(M*, 1), 176 (10), 161 (15), 150 (31), 135 (100), 121 (45), 107 (98), 91 (47), 82 (32), 67
(27), 55 (18), 41 (29). IR (neat, viem™"): 3437br, 3085w, 2964s, 1631w, 1451m, 1373m,
833m.
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6: 4D R TH2EORE DR AY, 'H-NMR (300 MHz, CDCly): 5.41-5.36, 5.32-5.28
(2m, 1H), 5.12, 5.10 (2s, 1H), 4.84, 4.77 (2s, 1H), 5.01, 4.86 (2q, J: =6.4 Hz, Jo= 6.4
Hz, 1H), 2.64-2.55, 2.48-2.38 (2m, 1H), 2.06, 2.04 (2s, 3H), 2.00-1.44 (m, 4H), 1.87,
1.84 (2s, 3H), 1.59, 1.58 (25, 3H), 1.14, 1.10, 0.99, 0.93 (4d, J = 6.4 Hz, 6H) ppm.
GC/MS (EI): 236 (M*, 1), 194 (1), 176 (37), 161 (76), 147 (24), 134 (49), 119 (75), 107
(89), 91 (46), 82 (55). IR (neat, vicm™™): 2863s, 1738s, 1633m, 1451m, 1374m, 1247s.
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"H-NMR (300 MHz, CDCI,): 5.38 (bs, 1H), 5.11, 4.99 (2s, 1H), 4.93, 4.85 (2s, 1H), 3.30-
3.22 (m, 1H), 2.74-2.65, 2.58-2.50 (2m, 1H), 2.23-2.47 (m, 5H), 1.85, 1.83 (Zs, 3H),
1.58 (s, 3H), 1.05, 1.01, 0.99, 0.93, 0.86, 0.77 (6d, J = 6.8 Hz, 9H) ppm. GC/MS (El):
222 (M", 1), 204 (1), 189 (1), 179 (3) 161 (6), 150 (29), 135 (100), 122 (53), 107 (66),
93 ( 26), 82 (18), 87 (15), 55 (12), 41 (24). IR (neat, v/icm™): 35Q1br, 2962s, 1453m,
1374m, 1003m, 888m.
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'H-NMR (300 MHz, CDCl,): 5.34-5.31 (m, 1H), 5.15 (s, 1H), 5.04 (s, 1H), 2.99 (sept, J =
6.8 Hz, 1H), 2.87-2.75 (m, 1H), 1.94-1.70 (m, 4H), 1.66 (s, 3H), 1.57 (s, 3H), 1.04 (d, J
= 6.8 Hz, 3H), 1.00 (d, /= 6.8 Hz, 3H), 0.85 (d, J = 6.8 Hz, 3H) ppm. *C-NMR (75
MHz, CDCly): 217.5 (s), 142.5 (s), 132.3 (s), 125.0 (d), 115.8 (1), 60.3 (s}, 35.3 (d), 32.9
(d), 27.4 (1), 23.1 {q), 22.3 (q), 21.5 (t), 20.7 (q)), 20.1 (), 18.7 (q) ppm. GC/MS (EN): 220
(M7, 2), 205 (3), 187 (11), 177 (10), 159 (43), 149 (73), 121 (77), 107 (100), 91 (48), 71
(54), 55 (14), 43 (78). IR (neat, viem'): 2969s, 1705s, 1637m, 1447s, 1379m, 896m.
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"H-NMR (300 MHz, CDCly): 5.33-5.28 (m, 1H), 5.10 (s, 1H), 5.00 (s, 1H), 2.71-2.61 (m,
1H), 2.02 (s, 3H), 1.91- 1.62 (m, 4H), 1.62 (s, 3H), 1.56 (s, 3H), 0.82 (s, J = 6.7 Hz, 3H)
ppm. GCMS (ET); 192 (M*, 7, 177 (14), 150 (56), 135 (47), 121 (82), 107 (100), 91

(51), 83 (29), 77 (24), 67 (22), 55 (15), 43 (56). IR (neat, vier™): 3091w, 2964s, 1708s,

1839m, 1446s, 1378m, 1354m, 1211m, 1155m, 898m.
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ABORMENRORAH. 'H-NMR (300 MHz, CDCI;) 6.00-5.78 {m, 1H), 5.53-5.36 {m, 1H),
5.17-4.71 (m, 4H), 3.52-3.38 (m, 1H), 2.81-1.50 (m, 7H), 1.85, 1.83 (4s, 3H), 1.65, 1.64,
1.59, 1.58 (4s, 3H), 1.06, 0.96, (.85, 0.80 (4d, J = 6.8 Hz, 3H) ppm. GC/MS (El): 2%
FiEfk 220 (M, 1), 202 (1), 179 (12), 161 (17), 150 (25), 135 (100), 121 (43), 107 (87},
93 (40), 91 (39), 82 (22), 67 (25), 55 (17), 41 (45). IR (neat, v/cm“): 3487br, 3079m,
2962s, 1449m, 992m, 910m.
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TH-NMR (300 MHz, CDCly): 6.03-5.88 (m, 1H), 5.47-5.31 (m, 1H), 5.15-5.02 (m, 4H),
3.24-3.15 (m, 2H), 2.85-2.65 {m, 1H), 2.13-1.56 (m, 4H), 1.64 (s, 3H), 1.59 (s, 3H),
0.83, 0.73 (2d, J = 6.8 Hz, 3H) ppm. GC/MS (EI): 218 (M", 5), 203 (5), 177 (26), 159
(17), 149 (77), 135 (36), 121 (82), 107 (100), 91 (42), 69 (38), 41 (52). IR (neat, viem™):
2962s, 1710s, 1631s, 1446m, 1139w, 897m.
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ABORMERORAY. TEHRMEHR: 'H-NMR (300 MHz, CDCLy): 6.94 (dg, J = 15.5, 7.1
Hz, 1H), 8.37 {d, J = 15.5 Hz, 1H), 5.31 (bs, 1H}, 5.12 (s, 1H), 5.03 (s, 1H), 2.68-2.55
(m, TH), 1.85-1.53 (m, 13H), 0.80 (d, J = 7.1 Hz, 3H) ppm. *C-NMR (75 MHz, CDCl,):
201.2 (s), 143.0 (s), 141.9 (d), 132.6 (s), 127.0 (d), 124.6 (d}, 115.1 (£), 58.2 (s), 32.8
(d), 27.3 (), 23.2 (q), 21.1 (t), 19.9 (4), 18.2 (q), 18.1 {q) ppm. GC/MS (EH: 218 (M", 5),
203 (8), 176 (24), 133 (57), 121 (59), 107 (72), 91 (37), 69 (100), 41 (49). IR (neat,
viem™): 3089m, 2968s, 1696s, 1631s, 1445s, 1377m, 1142m, 895s.
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9:6:2: 1 DEETHABDORE K, "H-NMR (300 MHz, CDCL): 9.62, 9.51, 9.47, 9.39 (4s,
1H), 6.44-6.01 (m, 2H), 5.63-5.05 (m, 4H), 2.62-2.40 (m, 1H), 1.95-1.80 (m, 7H), 0.99,
0,98, 0.92, 0.91 (4d, J = 7.1Hz, 3H) ppm. FER R : C-NMR (75 MHz, CDCLy):
202.1 (d), 136.7 (d), 134.1 (s), 134.0 (d), 133.3 (d), 124.6 (d), 117.4 (1), 53.6 (8), 35.2
(), 27.1 (1), 25.0 (), 23.3 (q), 17.16 (q) ppm. GC/MS (EI): 190 (M*, 37). 175 (5), 161
(16), 147 (12), 133 (12), 119 (27), 105 (40), 91 (45), 82 (100), 67 (65), 55 (13), 41 (20).
IR (neat, vicr™): 2963s, 2710m, 1718s, 1449m, 1378m, 1006m, 907m.

oooooo
goobooogoooooogoooooooooogogooooogooooogooan
gooooooooboooooooooooboooobobooobobboooobooboo
ooooboooooobooooooboobooooobooooooDoon
oooobooooooobooooooboooooooboooobobooboooooDoao

oooooao

10

20

30

40



gooao

O

(32) JP 5563454 B2 2014.7.30

"H-NMR (300 MHz, CDCls): .33 (s, 1H), 5.67 (dd, J=17.6, 10.5 Hz, 1H), 5.23 (d, J =
10.5 Hz, 1H), 5.09 (d, J = 17.6 Hz, 1H), 2.36-1.60 (m, 6H), 1.66 (s, 3H), 1.57 (s, 3H)
ppm. *C-NMR (75 MHz, CDCl,): 202.1 (d), 138.1 (d), 125.7 (s), 122.8 (), 118.7 (1),
52.4 (s), 35.8 (1), 28.4 (1), 27.8 (1), 19.2 (9), 18.8 (9) ppm. GC/MS (EI): 164 (M", 32), 149
(23), 135 (71), 121 (42), 107 (93), 91 (100), 79 (86), 67 (80), 55 (41), 41 (58). IR (neat,
viem™): 2020s, 1729s, 1441m, 997w, 921m.
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"H-NMR (300 MHz, CDCly): 9.41 (s, 1H), 5.28 (s, 1H), 4.95 (s, 1H), 2.34-2.24 (m, 1H),
1.90-1.70 (m, 4H), 1.71 (s, 3H), 1.61 (s, 3H), 1.49 (s, 3H), 0.85 (d, J = 7.1 Hz, 3H) ppm.
BC-NMR (75 MHz, CDCL): 203.3 (d), 137.6 (s), 134.6 (), 124.8 (d), 124.1 (d), 52.9 (s),
36.9 (d), 27.4 (1), 27.1 (q), 23.3 (q), 21.9 (1), 18.6 (q), 17.3 (q) ppm. GC/MS (El): 192
(M*, 63), 177 (21), 163 (31), 135 (19), 121 (27), 107 (89), 95 (35), 82 (100), 67 (46), 55
(14), 41 (23). IR (neat, viem™): 2912s, 2712m, 1721s, 1449m, 1378m, 821w,
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"H-NMR (300 MHz, CDCly): 5.33-5.20 (m, 1H), 4.81, 4.76 (2bs, 1H), 2.80-3.70, 3.61-
3.52 (2m, 1H), 2.41-2.31 {m, TH), 1.84, 1.76, 1.75, 1.73, 1.80, 1.60 (6s, 9H), 2.01-1.39
(m, 5H), 1.18, 1.10 (2d, J = 6.4 Hz, 3H), 1.00, 0.87 (2d, J = 7.2 Hz, 3H) ppm. GC/MS
(E1): 208 (M, 5), 180 (4), 175 (5), 163 (B1), 135 (20), 121 (42), 107 (100), 93 (52), 83
(34), 69 (30), 55 (23), 41 (22). IR (neat, vicm™): 3422br, 2967s, 1451m, 1374m, 1102m.
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FEARMEH: H-NMR (300 MHz, CDCla): 9.40 (s, 1H), 5.58 (s, 1H), 5.33 (s, 1H), 2.67
(bs, 1H), 2.36-1.70 (m, 10H), 1.60 (s, 3H), 0.98 (d, J/ = 6.9 Hz, 3H) pom. "C-NMR (75
MHz, CDCl,): 202.2 (d), 141.5 (s), 133.4 (s), 129.5 (d), 125.0 (d), 54.6 (s), 33.0 (d), 32.8
(6), 32.0 (t), 27.3 (8), 23.3 (q), 23.2 (21), 17.3 (q) ppm. GC/MS (El): 204 (M*, 30), 189 (4),
175 (10), 147 (19), 133 (10), 119 (14), 105 (20), 91 (31), 82 (100), 67 (49), 55 (10), 4"
(23).
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FEAEMEHR: 'H-NMR (300 MHz, CDCl3): 9.13 (s, 1H), 5.70-5.58 (m, 1H), 5.24-4.76
(m, 4H), 3.32-3.18 (m, 1H), 2.12-1.15 (m, 4H), 1.63, 1.59, 1.59 (3s, 9H), 0.99 (d, J =6.8
Hz, 3H) ppm. *C-NMR (75 MHz, CDCI;): 201.4 (d}, 138.2 (s), 137.9 (d), 133.6 (s),
123.7 (d), 121.5 (d), 118.0 (1), 55.4 (s), 38.8 (d), 32.7 (1), 30.6 (d), 25.9 (1), 21.1 (),
19.3 (q), 18.3 (q) ppm. GC/MS (EI): 218 (M"*, 4), 203 (1), 189 (2), 175 (1), 161 (1), 147
(3), 136 (56), 121 (100), 105 (12), 91 (12), 77 (6), 67 (2), 55 (4), 41 (5). IR (neat, viem®
N 2067s, 17258, 1445m, 1377m, 921w.
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(8:2DHRTOTIREMK-THVEMK), TVREMK: 'H-NMR (300 MHz, CDCL,): 9.49 (s,

1H), 5.76 (dd, J = 17.7, 10.9 Hz, 1H), 5.37-5.33 (m, 2H), 5.27 (d, J =10.9 Hz, 1H), 5.08

(d, J = 17.7 Hz, H), 2.55-2.43 (m, 1H), 2.09-2.85 (m, 8H), 1.67 (s, 3H), 1.58 (s, 3H),

1.00 (d, J = 7.1Hz, 3H) ppm. "*C-NMR (75 MHz, CDCl,): 203.0 (d), 138.3 (d), 137.5 (s),

1314 (s), 124.4 (d), 124.0 (d), 117.4 (1), 54.3 (s), 37.3 (1), 34.7 (d), 26.4 (1), 25.7 (a),

25.3 (1), 25.0 (1), 17.7 (q), 17.2 (0) ppm. GC/MS (El): 232 (M", 5), 217 (6), 203 (14), 189

(12), 171 (6), 150 (22), 135 (20), 119 (23), 107 (100), 91 (35), 79 (30), 69 (92), 55 (28), 10
41 (68).
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A-AFN-1-Eo-HandH-3-TohL L Fer: 'H-NMR (300 MHz, CDCly): 9.35

(s, 1H), 5.69 (dd, J = 17.7, 10.7 Hz, 1H), 5.40 (bs, 1H), 5.26 (d, J =10.7 Hz, 1H), 5.13

(d, J=17.7 Hz, 1H), 2.44 (bs, 1H), 2.41 (bs, 1H), 2.10-1.64 (m, 5H), 1.63 (s, 3H) ppm.

3G NMR (75 MHz, CDCls): 202.0 (d), 138 (d), 134.4 (s), 118.0 (d), 116.9 (£), 51.4 (s), 30
29.8 (1), 27.3 (1), 26.9 (1), 22.0 (q) ppm. GC/MS (EI): 150 (M*, 23), 135 (24), 121 (45),

107 (33), 93 (100), 79 (98), 67 (54), 55 (37), 39 (38).

3 AFI-1-Bo-SHa~xH4-3-TUhLALTER: 'TH-NMR (300 MHz, CDCly): 9.36

(s, 1H), 5.71 (dd, J=10.7, 17.7 Hz, 1H), 5.37 (bs, 1H), 5.27 (d, /= 10.7 Hz, 1H), 5.12

(d, J=17.7 Hz, TH), 2.37 (bs, 1H), 2.33 (bs, 1H), 2.10~1.64 (m, 5H), 1.72 (s, 3H) ppm.
3¢ NMR (75 MHz, CDCly): 201.7 (d), 137.9 (d), 131.2 (s), 120.9 {d), 116.8 (1), 52.2 (s),
34.1 (1), 26.7 (t), 23.6 (q), 22.2 () ppm. GC/MS (El): 150 (M*, 10), 135 (18), 121 (78), 107
(29), 93 (100), 79 (88), 67 (32}, 55 (31), 39 (32). IR (neat, vicm™"): 29175, 2854m,

2707w, 17265, 1632w, 1439m, 821m.
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TH-NMR (300 MHz, CDCL): 8.43, 8.35 (2bs, 1H), 7.32 (s, 1H), 5.82 (dd, J=17.7, 10.6
Hz, 1H), 5.38 (bs, 1H), 5.14-5.01 (m, 2H), 2.28-1.64 (m, 6H), 1.70, 1.65 (2s, 3H) ppm.
GCIMS (El): 165 (M, 2), 148 (24), 131 (24), 120 (25), 105 (100), 91 (44), 79 (30}, 68
(96), 53 (28), 39 (25). IR (neat, viem™): 3315 br, 2927s, 1635m, 1439s, 922s.
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TH-NMR (300 MHz, CDCL): 9.23 (s, 1H), 5.72-5.60 (m, 2H), 5.07 (s, 1H), 4.91 (s, 1H),
2.54-2 44 (m, 1H), 2.18-2.71 (m, 5H), 1.68 (s, 3H) ppm. *C-NMR (75 MHz, CDCl,):
201.4 (d), 143.0 (s), 126.8 (d), 124.4 (d), 114.4 (t), 54.4 (s), 29.0 (1), 25.5 (1), 22.4 (1),
19.5 (q) ppm. GC/MS (El): 150 (M*, 9), 135 (17), 121 (36), 107 (21), 93 (73), 79 (100),
67 (21), 55 (24), 41 (27). IR (neat, viem"): 3028w, 2923s, 2698m, 17255, 1668m,
1634m, 1440m, 1377m, 901m,
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5:2:7: 1 Dl ETOIEOR MK, H-NMR (300 MHz, CDCl,): 9.62, 9.53, 9.45, 9.36 (4s,
1H), 5.60-5.14 (m, 3H), 2.63-2.33 (M, 1H), 2.13-1.61 (m, 9H), 1.01-0.90 (m, 6H) ppm.
BC.NMR (75 MHz, CDCls): &4 Rk : 203.3 (d), 137.3 (d), 134.6 (s), 129.0 (d),
124.1 (d), 53.3 (s), 36.8 (d), 27.3 (1), 27.1 (t), 23.3 (q), 22.7 (t), 17.2 (q), 14.1 (q) ppm.
GG/MS (El): 192 (M*, 20), 183 (20), 135 (13), 121 (18), 107 (35), 93 (24), 82 (100), 67

(48), 55 (18), 41 (20). IR (neat, viem™): 1964s, 2874m, 2711w, 1721s, 1451m.

10

40

50



(36) JP 5563454 B2 2014.7.30

oooooao
Oodo0oooooo0oooooooooooooooooooboooboobobooooondd
Oo0dooooooooooooooooooooooooboobooboooooodd
ooooooooao
pooooooooooooooobooboobooboooDoDoDbooooooooOod
Ofddoooooooooooooooooobooobooobooboboboooooon
go0ooo0ooooooooooooooooooooooooooooooooooOon
goooooooooooboooooooao
gododoooooooooboooooobooobooooooooooao
ooOoooao 10
Ooo00oOoao

6: 4D F TORMEAOEAY. 'H-NMR (300 MHz, CDCy): 9.22, 9.21 (25, 1H), 5.04-4.83

(m, 3H), 2.51-2.33 (m, 2H), 2.17-1.72 (m, 5H), 1.70, 1.68, 1.67, 1.60 (4s, 6H) ppm.

A-AFN-1-(FAR-1-TY-2- ALY aAFH-3-T2hLULTER: C-NMR (75 MHz,

CDCly): 201.7 {d), 143.0 (s), 134.0 (s), 118.4 (d), 114.4 (i), 54.2 (), 29.3 (), 27.2 (1),

26.0 (1), 23.2 (q), 19.6 (q) ppm. GC/MS (EI): 164 (M*, 20), 149 (31), 135 (68), 121 (35),

107 (71), 93 (100), 79 (84), 67 (40), 55 (28), 41 (38). 3-AFL—1—(FA-1-T2-2-1 1)

S HOAEH-3-TUHL AL TER: BC-NMR (75 MHz, CDCl,): 201.5 (d), 143.0 (s), 131.6 20

(s), 120.6 (d), 114.3 (1), 5.0 (s), 33.7 (1), 25.4 (1), 23.6 (q), 22.4 (1), 19.6 (q) ppm.

GC/MS (EI): 164 (M*, 18), 149 (32), 135 (68), 121 (34), 107 (72), 93 (100), 79 (64), 67

(41), 55 (27), 41 (38). IR (neat, vicm™): 2967m, 2921s, 1726s, 1635m, 1441m, 1377m,

899m.
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1-EZL S HaAFH-3- T hLLTER: TH-NMR (300 MHz, CDCly): 9.38 (s, 1H), 5.77-5.63
(m, 3H), 5.29 (d, J = 10.6 Hz, 1H), 5.16 (d, J = 17.7 Hz, 1H), 2.53-1.67 (m, 6H) ppm.
BC-NMR (75 MHz, CDCl,): 201.8 (d), 137.9 (d), 127.1 (d), 123.9 (d), 117.0 (t), 51.7 (s),.
29.4 (1), 26.9 (t), 22.0 (t) ppm. GC/MS (El): 136 (M*, 5), 118 (17), 107 (28), 91 (46), 79
(100), 67 (9), 53 (14), 39 (23).

4-E=Lhaax4-1-TAL L TER: "H-NMR (300 MHz, COCI3): 9.41 (s, 1H), .79
(bs, 1H), 5.81 (ddd, J=17.0, 10.2, 6.6 Hz, 1H), 5.04 (d, /= 17.0 Hz, 1H), 4.99 (d, J =
10.2 Hz, 1H), 2.55-2.05 {m, 5H), 1.91-1.83 (m, 1H), 1.44-1.30 (m, 1H) ppm. *C-NMR
(75 MHz, CDCI3): 194.0 (d), 150.1 (d), 142.0 (d), 141.3 (s), 113.5 (1), 37.1 (d), 32.0 (1),
27.2 (1), 20.8 () ppm. GC/MS (El): 136 (M", 21), 121 (14), 107 (60), 91 (41), 79 (88), 87
(27), 54 (100), 39 (49). IR {neat, vicm™): 2928s, 1686s, 1643m, 1420w, 1178w, 916w.
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TH-NMR (300 MHz, CDCl,): 5.48 (ddd, J = 17.0, 10.2, 6.4 Hz, 1H), 5.68 (bs, 1H), 5.03
{d, J=17.0 Hz, 1H), 4.96 (d, /= 10.2 Hz, 1H), 4.00 (s, 2H), 2.27-1.81 {m, 6H}, 1.60 (bs,
OH), 1.48-1.35 (m, 1H) ppm. GC/MS (EI): 138 (M", 8), 120 (286), 105 (58), 91 (64), 79
(100}, 87 (33), 55 (57), 41 (35). IR (neat, viem™): 3332br, 3079m, 2914s, 1640m,
1435m, 995s, 912s.
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11 OERTO2EORMEOR A, 'H-NMR (300 MHz, CDCl,): 5.92-5.80 (m, 1H),

5.66 (bs, 1H), 5.05-4.93 (m, 2H), 4.24-4.12 (m, 1H), 2.32-1.79 (m, 8H), 1.48-1.31 (m,
1H), 1.25 (2d, J = 6.5 Hz, 3H) ppm. GC/MS (EI): &4 RHk: 152 (M", 9), 134 (35),
119 (33), 105 (53), 91 (60), 79 (100), 67 (34), 55 (24), 43 (68). IR (neat, vicm™): 3369br,
3080m, 2973m, 2925s, 1436m, 1071m, 912m.
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"H-NMR (300 MHz, GDCls): 10.12 (s, 1H), 5.79 (ddd, J = 17.0, 10.2, 6.1 Hz, 1H), 5.06-
4.95 (m, 2H), 2.48-1.22 (m, 7H), 2.14 (s, 3H) ppm. *C-NMR (75 MHz, CDCl,): 181.0

(d), 155.2 (s), 142.2 (d), 133.3 (s), 113.4 (1), 39.2 (1), 37.0 (d), 27.5 (1), 21.9 (1), 18.3 (q)
ppm. GCMS (El): 150 (M*, 42), 135 (45), 121 (47), 107 (55), 93 (87), 79 (100), 67 (94),
54 (57), 41 (54). IR (neat, viem™"); 2921s, 1714s, 1666s, 1440m, 1379m, 1244m, 914m.
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"H-NMR (300 MHz, CDCL): 5.82 (ddd, J = 17.0, 10.2, 6.4 Hz, 1H), 5.01 (d, J = 17.0 Hz,
1H), 4.95 (d, J = 10.2 Hz, TH), 4.16 (d, J = 10.9 Hz, 1H), 4.07 (d, J = 10.9 Hz, 1H), 2.26-
1.92 (m, 7H), 1.71 (s, 3H) ppm. GC/MS (EI): 152 (M*, 7), 134 (43), 119 (77), 93 (100),
91 (98), 79 (94), 69 (43), 55 (36), 41 (54). IR (neat, vicm™): 3349br, 3079w, 2920s,
1640w, 1436s, 995s, 910m.
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"H-NMR (300 MHz, CDCls): 9.40 (s, 1H), 6.93 (dd, J = 4.9, 4.9 Hz, 1H), 5.65-5.53 (m,
2H), 2.99-2.91 (m, 1H), 2.58-2.35 (m, 4H), 2.23-2.13 (m, 1H), 2.05-1.91 (m, 2H) ppm.
BC-NMR (75 MHz, CDCly): 192.7 (d), 152.4 (d), 142.7 (s), 134.9 (d), 130.4 (d), 43.0 (d),
39.8 (1), 34.8 (d), 29.3 (t), 24.3 (t) ppm. GC/MS (EI): 148 (M*, 26), 133 (6), 120 (10), 105
(6), 91 (18), 77 (13), 66 (100), 55 (6), 39 (12). IR (neat, vicm™): 3050m, 2624s, 2717m,
1678s, 1171m.
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'H-NMR (300 MHz, CDCI,): 8.85 (br, OH), 7.74 (s, 1H), 6.16 (dd, J = 5.1, 5.1 Hz, 1H),
5.69-5.66 (m, 1H), 5.59-5.56 (m, 1H), 2.90 (bs, 1H), 2.57-2.35 (m, 4H), 2.15-1.96 (m,
3H) ppm. C-NMR (75 MHz, CDCl): 152.5 (d), 136.3 (s), 135.2 (d), 134.2 (s), 130.2
(d), 42.8 (d), 39.8 (d), 34.7 (f), 28.5 (t), 26.6 () ppm. GC/MS (El): 163 (M", 17), 146
(18), 129 (6), 115 (7), 91 (9), 77 (9), 66 (100), 39 (8). IR (neat, viem™): 3302br, 3047m,
2924s, 1631m, 1448m, 1311w, 953s.
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TH-NMR (300 MHz, CDCL,): 5.78-5.73 (m, 1H), 5.65-5.53 (m, 2H), 3.97 (s, 2H), 2.88-
2.78 (m, 1H), 2.56-1.79 (m, 8H) ppm. GC/MS (EI): 150 (M*, 1), 132 (30), 117 (25), 104
(4), 91 (16), 79 (14), 86 (100), 55 (5), 39 (9).
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TH-NMR (300 MHz, CDCly): 7.05 (dd, J = 5.3, 5.3 Hz, 1H), 5.67-5.63 (m, 1H), 5.56-5.51
(m, 1H), 2.97-2.88 (m, 1H), 2.70-2.34 (m, 4H), 2.28 (s, 3H), 2.11-1.92 (m, 3H) ppm.
GC/MS (EI): 162 (M*, 27), 147 (6), 119 (26), 97 (20), 91 (18), 77 (9), 66 (100), 53 (8),
43 (40).
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"H-NMR (300 MHz, CDCly): 10.04 (s, 1H), 5.61-5.58 (m, 1H), 5.46-5.43 (m, 1H), 3.04-
2.94 (m, 1H), 2.59-2.46 (m, 2H), 2.40-2.28 (m, 2H), 2.16 (s, 3H), 2.13-2.00 (M, 2H),
1.93-1.81 (m, 1H) ppm. *C-NMR (75 MHz, CDCl5): 188.8 (d), 159.7 (s}, 135.0 (s),
133.3 (d), 130.9 (d), 44.1 (d), 40.0 (£}, 37.7 (1), 34.4 (d), 25.6 (1), 18.8 (q) ppm. GC/MS
(EI): 162 (M*, 46), 147 (22), 131 (10Y, 115 (8), 105 (9), 91 (20), 77 (14), 66 (100), 51 (6),
39 (12). IR (neat, viem™"):; 3048m, 2925s, 2848s, 1665s, 1632m, 1434m, 1377m.
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'H-NMR (300 MHz, CDCL): 5.67-5.63 (m, 1H), 5.53-5.47 (m, 1H), 5.17-4.08 (m, 2H),
2.96-2.85 (m, 1H), 2.61-2.44 (m, 2H), 2.27-2.15 (m, 2H), 2.04-1.82 {(m, 4H}), 1.75 (s, 3H)
ppm. GC/MS (Ei): 164 (M*, 1), 146 (88), 131 (87), 117 (19), 105 (30), 91 (40), 79 (33),
86 (100), 53 (7), 41 (13). IR (neat, viem™"): 3327br, 3047m, 2925s, 1668w, 1444m,
996s.
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"H-NMR (300 MHz, CDCL): 9.44 (s, 1H, CHO), 6.95 (ddd, J = 5.9, 4.5, 1.5 Hz, 1H, 5-H),
6.34 (dd, J= 5.7, 2.3 Hz, 1H, 2-H), 5.70 (bd, J = 5.7 Hz, 1H, 3-H), 3.24-3.17 (m, 1H, 3a-
H), 2.92 (ddd, J = 7.5, 7.5, 7.5 Hz, 1H, 7a-H), 2.72-2.62 (m, 2H, 4-H,, 7-H,), 2.27-2.17
(dddd, J = 16.6, 8.1, 4.5, 1.5 Hz, 1H, 4-Hy), 1.91 (dd, J = 15.5 Hz, 8.3 Hz, 1H, 7-H,),
1.79 (s, 3H, (CHa)a), 1.74 (s, H, CHy),) ppm. C-NMR (75 MHz, CDCl): 192.1 (d,
CHO), 151.8 (d, C-5), 143.7 (s, C-6), 142.9 (s, C-1), 136.7 (d, C-3), 131.4 (d, C-2),
122.6 (s, C(CHy)z), 43.4 (d, C-3a), 39.4 (d, C-7a), 29.3 (t, C-4), 23.8 (t, C-7), 21.1 (q,
(CHa).), 21.0 (q, (CHa)s) ppm. GC/MS (EI): 188 (M*, 30), 173 (4), 159 (2), 145 (5), 128
(®), 115 (7), 106 (100), 91 (40), 77 (7), 85 (B), 53 (4), 38 (5). IR (neat, vicm™): 2910s,
2716m, 1681s, 1443m, 1374m,
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"H-NMR (300 MHz, CDCly): 9.45, 9.44 (2s, 1H), 6.99-6.96 (m, 1H), 5.28-5.27, 5.18-

5.17 (2m, 1H), 2.98-2.93, 2.74-2.68 (2m, 1H), 2.59-2.39 (m, 4H), 2.24-2.16 (m, 1H),

2.07-2.02 (m, 1H), 1.94-1.85 (m, 1H), 1.69, 1.67 (2s, 3H) ppm. GC/MS (Ei): ¥ &#%

FEfR: 162 (MY, 21), 147 (5), 134 (8), 115 (5), 105 (5), 91 (13), 80 (100}, 65 (6), 53 (7),

39 (10). IR (neat, viem™): 3037m, 2917s, 2842m, 1679s, 1442m, 1377m, 1176m, 831m.
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"H-NMR (300 MHz, CDCI;): 9.42, 9.40 (2s, 1H), 6.84-6.83, 6.74-6.72 (2m, 1H), 5.74-

5.53 (m, 2H), 3.26-3.13 (m, 1H), 2.87-2.75 (m, 1H), 2.66-1.46 (m, 7H), 1.06, 1.02 (2t, J 20

=7.5Hz, 3H) ppm. T EARMEK: *C-NMR (75 MHz, CDCI,) 192.7 (d), 157.3 (d), 142.4

(s), 132.5 (d), 130.3 (d), 49.1 (d), 41.2 (d), 41.0 (1), 34.4 (d), 25.1 (1), 24.9 (), 12.44 (9

pom. GC/MS (EN: 176 (M*, 28), 147 (23), 117 (13), 105 (8), 91 (21), 77 (14), 66 (100),

41 (10). TEELREKEE: PC-NMR (75 MHz, CDCly): 192.7 (d), 156.3 (d), 142.5 (s},

133.9 (d), 130.2 (d), 49.4 (d), 41.9 (d), 39.4 {1}, 35.5 (d), 27.1 (1), 24.7 (1), 11.63 () ppm.

IR (neat, viem"): 3054m, 2961s, 2929s, 1683s, 1447m,
gooooad
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"H-NMR (300 MHz, CDCl5): 9.38 (s, 1H), 6.70 (s, 1H), 5.59 (s, 2H), 2.60-2.49 (m, 1H),
2.39-1.98 (m, 7H), 1.54 (d, J = 12.8 Hz, 1H), 1.51 (d, J = 12.8 Hz, 1H) ppm. "*C-NMR
(75 MHz, CDCLy): 194.4 (d), 149.1 (d), 140.1 (s), 131.0 (d), 127.1 (d), 32.1 (d), 31.5 (¥,
29.5 (d), 25.0 (1), 24.6 (1), 24.1 (& ppm. GC/MS (EI): 162 (M*, 53), 147 (9), 133 (16), 139
(15), 115 (6), 105 (12), 81 (39), 80 (100), 65 (9), 53 (9), 39 (13). IR (neat, vicm™):
3018m, 2923s, 2719w, 1684s, 1647m, 1455m, 1175m.
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Agrumex (B2 -tert-FF L yOANF L)L) 300
1-Eziivandkd-3-xhILAIILTER 13
A-EisanFH-1-ThL I TER 7
Belambre (1,77 -FJAFIL-2'(1 - AFILTFLYRER[EL4A[2.2.1]
~ATF2-24'-[13]124FH2]1), IPMF50% 10
JoeAvgTUNL L IOAF L 15 30
ITFILARZ) 1
Fraise pure ()L SILBIFILAFILIT=I) 3
Galaxolide (3 7R~ 4[g]-2-~LJES,
134678 ~FHEF0-46,6788-~F4AFIL)} DEPFG66% 200
Galbanone 10
(1-(B5-CAFNLIA~AFH -1 TN )RVE-4-T2-1-72) 50
Jasmacyclene (4, 7-4%/-1H-1>F>-6-4—) 3a456,77a-
~FHekn-, BRlg) 50 40
Peche pure (5-~7FNLSErO75-2(3H)-F2) 50
TR ITFIL 50
Pomarose (56, 7-MAFILFAH52-25-C1-4-F2) 1
Hercolyn DW (PEROFPETFUEEAFIL) 250
1000
0oo0ooooo
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