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14 NMR (CDClg) & 0.53 (3H, s), 1.02 (3H, s), 1.34-1.42 (1H, m), 1.41 (3H, d,

= 6.3 H), 1.56 (1H, s), 1.72 (1H, dd, J = 12.6, 7.3 Hz), 2.41 (3H, s), 3.05 (1

H, d, J

= 10.6 Hz), 3.

15 (1H, d, J = 10.6 Hz), 3.56-3.69 (1H, m), 7.30 (2H, J
7.9 H), 7.72 (2H, J = 8.3 H); *3C NMR (CDCl3) & 21.5, 22.7, 25.8, 26.5, 37.1, 4

8.8, 55.9, 61.4, 127.4, 129.4, 135.2, 143.0; MS m/s 267 (M*, 5), 252 (100), 155
(51), 91 (86), 56 (98). Anal. Calcd for C14H21NO2S: C, 62.89; H, 7.92; N, 5.24.
Found: C, 63.04; H, 7.85; N, 5.22
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(6H, s), 1.49 (6H, s), 1.70 (2H, s), 2.42 (3H, s), 3.07
= 8.3 Hz), 7.73 (2H, d, J = 8.3 Hz); *3C NMR (CDCI,) &
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22.1, 24.7, 26.3, 29.2, 30.9, 33.1, 53.1, 55.9, 127.3, 129.9, 130.4, 139.2, 139.
5, 143.3; MS m/s 281 (M*, 1), 266 (100), 155 (33), 91 (53). Anal. Calcd for C15H
20N02S: C, 64.02; H, 8.24; N, 4.98. Found: C, 64.10; H,8.41; N, 5.26

DoooooQ

Doooooo

0000000000000 O000000000000000000000000000
0000000000000 000000000000000000000000000¢0
Do0oDo00oO0oO0ooon

ooooon

0 TH NMR (CDClZ) & 0.53 (3H, s), 0.85 (3H, t, J = 7.5 Hz), 1.02 (3H, s), 1.43 (

1H, dd, J = 12.5, 8.7 Hz), 1.52-1.63 (1H, m), 1.68 (1H, dd, J =12.6, 6.7 Hz), 2.
00-2.20 (1H, m), 2.42 (3H, s), 3.10 (4H, d, J = 10.7 Hz), 3.15 (1H, d, J = 10.7
Hz), 3.46-3.60 (1H, m), 7.29 (2H, d, J = 8.2 Hz), 7.72 (2H, d, J = 8.2 Hz); 13¢C
NMR (CDClZ) & 9.7, 21.5, 25.9, 26.5, 29.0, 37.3, 45.6, 61.5, 127.4, 129.5, 135.
7, 143.0; MS m/s 281 (M*, 0.1), 266 (0.2), 252 (40), 155 (41), 91 (100)

Do0o0o0aQ

0oooooo

0000000000000 0000O000O000000O00000000000000
0000000000000 0000000000000000000000000000
000000000000

000000

O *H NMR (CDCI3) & 0.54 (3H, s), 0.92 (3H, t, J = 7.5 Hz), 1.02 (3H, s), 1.20-1

.31 (2H, m), 1.42 (1H, dd, J = 12.6, 8.5 Hz), 1.48-1.57 (1H, m), 1.69 (1H, dd, J
= 12.6, 7.2 Hz), 2.04-2.13 (1H, m), 2.42 (3H, m), 3.09 (1H, d, J = 10.8 Hz), 3.
13 (1H, d, J = 10.8 Hz), 3.50-3.60 (1H, m), 7.29 (2H, d, J = 8.3 Hz), 7.72 (2H,
J = 8.3 Hz); *3C NMR (CDCl3) & 14.1, 19.0, 21.5, 25.9, 26.5, 37.3, 38.6, 46.3,
60.3, 61.3, 127.4, 129.5, 135.7, 143.0; MS m/s 295 (M*, 0.3), 252 (100), 155 (39
), 91 (48). Anal. Calcd for C16H25N02S: C, 65.05; H, 8.53; N, 4.74. Found: C, 64
.98; H, 8.68; N, 4.83

oooooao

ooooooao
oo0oo0DDoDoDOoOO00o0O0oOo0ooooOooODDDODO0D00DO0DO0o0oooDoDoODoODDoODOoOOoDoOg
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O THNMR (CDCl3) mixture of trans- and cis-isomers: & 1.19 (6H, d, J = 6.8 Hz),
1.33 (6H, d, J = 6.5 Hz), 1.45-1.57 (4H, m), 2.08-2.14 (4H, m), 2.41 (3H, s), 2.

42 (3H, s), 3.67-3.69 (2H, m), 3.99-4.04 (2H, m), 7.24-7.31 (2H, m), 7.70-7.75 (
2H, m); *3C NMR (CDCl3) & major: 21.4, 23.7, 31.1, 56.2, 126.9, 129.4, 139.7, 1
42.5, minor: 21.3, 23.6, 32.0, 57.5, 127.4, 129.5, 135.2, 143.0; MS m/s major: 2
53 (M+, 1), 238 (44), 155 (43), 91 (100), minor: 253 (M+, 3), 238 (62)

ogooooad

ocoooooao
goddooooooooooooooooboooooob0ooboobooboDooooOoon
o000 oob0 oo oo b oo bbb oobOooOood
oooooooooooo

ocooooao

0O *H NMR (CDCl3) & major: 1.02 (3H, s), 1.32 (1H, dd, J = 13.0, 8.5 Hz), 1.38 (

3H, d, J = 4.1 Hz), 1.89 (1H, dd, J = 13.0, 7.4 Hz), 2.40 (3H, s), 2.49 (1H, d,
J = 8.8 Hz), 2.57 (IH, d, J = 8.8 Hz), 3.07 (H, d, J = 11.2Hz), 3.27 (3H, s), 3
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29 (1H, d, J = 11.2 Hz), 3.51-3.64 (1H, m), 7.27-7.30 (2H, m), 7.68-7.71 (2H, m
), minor: 0.55 (3H, s), 1.37 (3H, d, J = 4.1 Hz), 1.51 (1H, dd, J = 12.8, 8.7 Hz
), 1.61 (1H, dd, J = 12.8, 7.4 Hz), 2.30 (2H, s), 2.39 (3H, s), 2.98 (3H, s), 2.
98 (1H, d, J = 10.4 Hz), 3.33 (1H, d, J = 10.4 Hz), 3.51-3.64 (1H, m), 7.27-7.30
(2H, m), 7.68-7.71 (2H, m); 13C¢ NMR (CDCl3) & major: 21.4, 22.5, 22.9, 41.6, 4
4.1, 55.4, 57.1, 58.8, 77.3, 127.4, 129.4, 135.0, 143.0, minor: 21.4, 21.8, 22.5
, 41.4, 44.4, 55.7, 58.0, 59.2, 78.9, 127.4, 129.4, 134.9, 143.1; MS m/s major:
298 (M™+ 1, 0.1), 297 (M+, 0.01), 282 (8), 250 (6), 142 (100), minor: 298 (M+ +
1, 1.0), 297 (M+, 4), 282 (46), 250 (17), 142 (100). Anal. Calcd for C15H23NO3S:
C, 60.58; H, 7.79; N, 4.71. Found: C, 60.61; H, 7.82; N, 4.62
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O 'H NMR (CDClZ) & major: 0.62 (3H, s), 1.31 (3H, d, J = 4.3 Hz), 1.29-1.33 (1H

, m), 1.93 (1H, dd, J = 13.3, 7.5 Hz), 2.415 (3H, s), 2.45 (3H, s), 3.11 (1H, d,
J =11.3 Hz), 3.16 (IH, d, J = 11.3 Hz), 3.53-3.61 (1H, m), 3.75 (1H, J = 9.4 H
z), 3.79 (1H, d, J = 9.4 Hz), 7.29-7.36 (4H, m), 7.63-7.76 (4H, m), minor: 1.00
(3H, s), 1.35 (3H, d, J = 4.3 Hz), 1.46 (1H, dd, J = 12.9, 8.3 Hz), 1.65 (1H, dd
, J =12.9, 7.5 Hz), 2.424 (3H, s), 2.45 (3H, s), 2.96 (1H, d, J = 10.9 Hz), 3.2
2 (1H, d, J = 10.9 Hz), 3.23 (1H, d, J = 9.6 Hz), 3.30 (1H, d, J = 9.6 Hz), 3.45
-3.53 (1H, m), 7.29-7.36 (4H, m), 7.63-7.76 (4H, m); *3C NMR (CDCl3) & major: 2
1.3, 21.5, 21.6, 22.4, 38.1, 41.1, 43.4, 73.2, 74.9, 127.5, 127.8, 129.8, 129.8,
132.4, 134.4, 143.5, 145.1, minor: 21.5, 21.6, 22.0, 22.6, 38.8, 40.6, 43.4, 60
.3, 73.5, 127.3, 127.7, 129.6, 130.0, 132.3, 134.4, 143.7, 144.9. Anal. Calcd fo

r C21H27NO5S2: C, 57.64; H, 6.22; N, 3.20. Found: C, 57.39; H, 6.09; N, 3.18
oooooao

ocoooooao
0Oo0o000oDD0D0000000oo0o0o0o0o0Do0DDOoODO0D00DU0D00o0oooDooDoODDoDoODOoOooOg
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ooooooooOoooog

ocooooao

O *H NMR (CDCl3) & major: 0.72 (3H, s), 1.41 (3H, d, J = 6.0 Hz), 1.83 (1H, dd,

J =12.6, 7.2 Hz), 1.47 (1H, dd, J = 12.6, 7.4 Hz), 2.43 (3H, s), 2.69 (1H, d,
J = 10.1 Hz), 2.76 (1H, d, J = 10.1 Hz), 3.26-3.39 (2H, m), 3.57-3.66 (1H, m), 7
.32 (2H, d, J = 8.1 Hz), 7.72 (2H, d, J = 8.1), minor: 1.17 (3H, s), 1.42 (3H, d
, J =6.1Hz), 1.47 (1H, dd, J = 13.3, 7.2 Hz), 1.47 (1H, dd, J = 13.3, 7.5 Hz),

2.43 (3H, s), 2.83 (1H, d, J = 10.9 Hz), 2.95 (1H, d, J =10.9 Hz), 3.26-3.39 (2
H, m), 3.65-3.74 (1H, m), 7.33 (2H, d, J = 8.0 Hz), 7.74 (2H, d, J = 8.0 Hz); *3
C NMR (CDCl3)8 major: 17.6, 21.5, 22.6, 24.1. 40.9, 46.8, 56.2, 59.7, 127.5, 12
9.6, 134.9, 143.4, minor: 17.9, 22.1, 22.6, 25.7, 41.4, 46.4, 55.6, 58.6, 127.5,

129.8, 134.8, 143.5; MS m/s major: 393 (M*, 0.5), 378 (13), 266 (63), 198 (29),

184 (29), 155 (72), 91 (100), minor: 393 (M*, 0.02), 378 (1), 266 (33), 198 (26
), 184 (27), 155 (70), 91 (100). Anal. Calcd forC14H20NO2S: C, 42.76; H, 5.13; N
, 3.56. Found: C, 42.74; H, 5.17; N, 3.67
oooooao
ooooooo
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O *H NMR (CDCl3) & mixture of isomers 1.23-1.42 (m), 1.50 (dd, J = 12.7, 7.4 Hz
), 1.75 (dd, J = 12.8, 7.5Hz), 1.95-2.18 (m), 2.41-2.43 (m), 2.44-2.49 (m), 2.78
-2.83 (m), 3.49-3.58 (m), 3.66-3.75 (m); *3C NMR (CDCl3) & assignable peaks iso
mer 1: 21.56, 22.35, 22.89, 39.49, 41.21, 44.78, 46.30, 55.07, 55.62, 57.20, 126
.79, 127.30, 129.70, 129.72, 133.10, 136.85, 143.51, 143.76, isomer 2: 21.49, 22
.64, 22.90, 38.62, 42.10, 43.96, 46.28, 55.60, 55.70, 56.73, 127.27, 127.33, 129
.64, 129.83, 133.09, 133.86, 143.48, 144.18, isomer 3: 21.54, 22.37, 22.91, 42.3
0, 43.34, 46.47, 46.29, 55.21, 55.46, 56.87, 127.50, 127.51, 129.55, 129.62, 132
.74, 135.44, 143.52, 143.59, isomer 4: 21.46, 22.67, 22.92, 40.39, 43.74, 43.76,
46.24, 55.25, 55.78, 57.61, 126.94, 126.97, 129.60, 129.75, 134.05, 134.71, 142
.62, 143.65. Anal. Calcd for C23H30N204S2: C, 59.71; H, 6.54; N, 6.06. Found: C,
59.61; H, 6.49; N, 5.83
0oooooo
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goooooooooan
O IR (Neat) 3287, 1643, 1597, 1157 cm-1; *H NMR (CDCl;) & major: 1.21 (3H, d, J
= 6.1 Hz), 1.24 (1H, dd, J = 13.1, 6.5 Hz), 1.96 (1H, dd, J = 13.1, 6.2 Hz), 2.
19 (2H, d, J = 7.2 Hz), 2.43 (3H, s), 2.87 (1H, d, J= 6.9 Hz), 2.89 (1H, d, J =
6.9 Hz), 3.44 (1H, d, J = 9.2 Hz), 3.60 (1H, J = 9.2 Hz), 4.03-4.09 (1H, m), 4.7
0 (1H, br s), 5.05 (2H, m), 5.62 (1H, m), 7.30-7.32 (2H, m), 7.71-7.73 (2H, m),
minor: 1.31 (3H, d, J = 6.1 Hz), 1.42 (1H, dd, J =12.8, 6.8 Hz), 1.85 (1H, dd, J
= 12.8, 7.0 Hz), 2.18 (2H, d, J = 7.2 Hz), 2.43 (3H, s), 2.85-2.89 (2H, m), 3.4
2 (1H, d, J= 9.3 Hz), 3.58 (1H, d, J = 9.3 Hz), 3.90-4.00 (1H, m), 4.70 (1H, br
s), 5.05 (2H, m), 5.62 (1H, m), 7.30-7.32 (2H, m), 7.71-7.73 (2H, m); 13C NMR (C
DCI3) & major: 20.6, 21.2, 40.9, 42.6, 47.3, 48.6, 74.9, 75.65, 118.6, 127.0, 1
29.8, 134.0, 143.5, one peak was not observed, minor: 14.8, 21.5, 40.1, 42.2, 46
.8, 50.2, 75.2, 75.70, 118.7, 127.0, 129.8, 133.7, 136.8, one peak was not obser
ved; MS m/s major: 309 (M", 0.1), 184 (42), 155 (59), 137 (38), 91 (100), minor:
309 (M*, 1), 294 (37), 184 (42), 155 (78), 154 (28), 91 (100). Anal. Calcd for
C16H23N03S: C, 62.11; H, 7.49; N, 4.53. Found: C, 62.06; H, 7.54; N, 4.61
ogooooao
goooooooooan
O *H NMR (CDCl3) major: 1.39 (8H, d, J = 6.0 Hz), 1.54 (1H, br s), 1.37-1.43 (1H
, m)y, 1.91 (1H, dd, J = 14.1, 7.1 Hz), 2.20 (2H, d, J = 7.5 Hz), 2.43 (3H, s), 2
.92 (1H, d, J = 5.2 Hz), 2.99 (1H, d, J = 5.2Hz), 3.14 (1H, d, J = 11.0 Hz), 3.3
3 (1H, d, J = 11.0 Hz), 3.60-3.71 (1H, m), 5.06-5.10 (2H, m), 5.69-5.78 (1H, m),
7.31-7.33 (2H, m), 7.71-7.74 (2H, m), minor: 1.40 (BH, d, J = 6.3 Hz), 1.45 (1H
, dd, J = 13.0, 8.0 Hz), 1.54 (1H, br s), 1.81 (1H, dd, J = 13.0, 7.8 Hz), 2.16
(2H, d, J = 7.2 Hz), 2.43 (3H, s), 2.89 (1H, d, J = 5.8 Hz), 3.02 (1H, d, J = 5.
8Hz), 3.34 (1H, d, J = 10.4 Hz), 3.35 (1H, d, J = 10.4 Hz); 3.54-3.60 (1H, m), 4
.87-5.01 (2H, m), 5.52-5.64 (1H, m), 7.31-7.33 (2H, m), 7.71-7.74 (2H, m); 13C N
MR (CDCl3) & major: 21.5, 22.7, 36.4, 39.4, 41.8, 47.4, 55.5, 64.7, 66.0, 118.6
, 127.0, 129.6, 133.2, 143.4, minor: 21.4, 22.6, 38.6, 41.4, 45.9, 56.3, 55.0, 6
6.6, 66.7, 118.4, 127.4, 129.8, 134.0, 136.9; MS m/s major: 309 (M*, 0.5), 294 (
28), 154 (68), 91 (100), minor: 309 (M*, 0.1), 294 (1), 198 (12), 184 (19), 155
(80), 91 (100). Anal. Calcd for C16H23NO3S: C, 62.11; H, 7.49; N, 4.53. Found: C
62.14; H, 7.48; N, 4.47
0ooao
ogoooao
ooooooooooviioooooooooDoooooDooooooDoooonon
Ooo0oooooooobo oo oo 0000000 ooooooooan
gooooobobobobbboood
ooo
1H NMR (CDCl3) mixture of isomers: 1.13-1.15 (m), 1.18-1.22 (m), 1.36-1.38 (m)
1.42-1.45 (m), 1.44-1.51 (1H, m), 1.52-1.64 (m), 1.90-2.00 (m), 2.07 (1H, dd,
J =12.6, 6.3 Hz), 2.42-2.43 (m), 2.87-2.92 (m), 3.16-3.21 (m), 3.30-3.45 (m), 3
.50-3.61 (m), 3.65-3.78 (m), 3.82-3.99 (m), 7.30-7.33 (m), 7.70-7.74 (m); 13C NM
R (CDCl3) & 1isomer 1: 20.8, 21.42, 22.75, 44.09, 44.51, 49.05, 55.90, 58.40, 75
.06, 75.51, 127.38, 129.50, 133.87, 143.48, isomer 2: 20.9, 21.08, 22.60, 44.34,
44.01, 49.18, 55.77, 57.92, 74.77, 75.35, 127.36, 129.57, 134.23, 143.37, isome
r 3; 21.0, 21.39, 22.58, 43.07, 44.20, 48.93, 56.02, 58.20, 74.81, 76.03, 127.31
, 129.59, 134.69, 143.47, isomer 4; 20.6, 21.11, 22.81, 43.91, 48.90, 55.66, 59.
06, 74.72, 76.28, 127.49, 129.64, 134.45, 143.33, one peak was overlap with some
where; Anal. Calcd for C16H23N03S: C, 62.11; H, 7.49; N, 4.53. Found: C, 62.04;
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H, 7.54; N, 4.60

opoooboog
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Ts Ts
N N
NHTS 1 omo 1% Fely-6t,0 * e ()
. DCE, 80°C, Th
96%
1 26 8
gpboooo
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goboooo

O *H NMR (CDCI3) & 0.90-0.92 (9H, m), 1.21-1.29 (3H, m), 1.88-1.96 (1H, m), 2.4
1 (3H, s), 2.68 (1H, d, J = 12.7 Hz), 3.24 (1H, d, J =12.7 Hz), 4.18-4.24 (1H, m
), 7.26 (2H, d, J = 8.1 Hz), 7.68 (2H,d, J = 8.1 Hz); *3C NMR (CDCl3) & 14.0, 2
3.3, 27.2, 28.9, 30.6, 31.7, 47.8, 50.5, 127.0, 129.4, 138.2, 142.7; MS m/s majo
r: 281 (M*, 3), 266 (100), 155 (25), 91 (30)
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Ts Ts
N N
NHTS  1omo1% FeCly-6H0 | * (@)
N DCE, 80°c, 1th
95%
9 2 10
goboooo
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0 TH NMR (CDCIZ) & 0.75 (3H, t, J = 7.4 Hz), 0.83 (3H, s), 0.87 (3H, s), 1.18-1
.31 (3H, m), 1.50-1.56 (1H, m), 1.73-1.82 (1H, m), 2.07-2.15 (1H, m), 2.41 (3H,
s), 2.68 (1H, d, J = 13.0 Hz), 3.28 (1H, d, J = 13.0 Hz), 3.87-3.91 (dH, m), 7.2
5 (2H, d, J = 8.3 Hz), 7.68 (2H,d, J = 8.3 Hz); 3C NMR (CDClZ) & 11.1, 20.9, 2
3.1, 23.5, 29.0, 30.3, 31.8, 51.0, 54.0, 127.0, 129.4, 138.9, 142.6; MS m/s majo
r: 295 (M*, 0.1), 280 (0.2), 266 (94), 155 (52), 91 (100)
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goooaod
Ts
NHTs Ph N Ph
10mo % FeCly:6H,0 e (X)
DCE, 80°C, 2h
944

11 12
googao
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0000000 oooooo oo oo o oo oooooooooao
googao
1H NMR (CDCl3) & 0.80 (6H, s), 1.23 (2H, t, J = 7.3 Hz), 2.10 (2H, m), 2.40 (

3H, s), 2.85 (1H, d, J = 13.3 Hz), 3.40 (1H, J = 13.3 Hz), 5.23 (1H, m), 7.13-7.
23 (7H, m), 7.65 (2H, d, J = 8.1 Hz); *3C NMR (CDClZ) & 22.1, 24.7, 26.3, 29.2,
30.9, 33.1, 53.1, 55.9, 127.3, 129.9, 130.4, 139.2, 139.5, 143.3; MS m/s 343 (M
+, 7), 266 (52), 186 (57), 104 (100), 91 (74). Anal. Calcd for C20H25N02S: C, 69
.93; H, 7.34; N, 4.08. Found: C, 69.92; H, 7.38; N, 4.03
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0oo
TH NMR (CDCI3) & 1.30 (3H, d, J = 6.3 Hz), 2.26 (1H, dd, J = 12.0, 9.6 Hz), 2

.63 (1H, dd, J =12.0, 5.8 Hz), 4.13-4.21 (2H, m), 4.58 (1H, dd, J = 8.7, 0.7 Hz)

7.17-7.31 (10H, m); *3C NMR (CDCl3) & 21.3, 46.6, 56.4, 74.7, 76.9, 126, 127,

128, 146; MS m/z 238 (M+, 14.8), 208 (60), 193 (100), 180 (85), 130 (98), 115 (
82), 91 (41)
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Oo0ogao
] i YL BR8] [min] R 5 [%]

15 FeCl,-6H,0 - 70 01

16 FeCl, - 70 96

17 FeCl,-4H,0 - 70 50

18 FeCl, AgOTF (30) 30 100

19 FeCl,+4H,0 AgOTF (20) 30 94
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SEH| A P IR & [%]

1 DCE 15min 66

2 ~A¥HY 15min 47

3 MLI Y 30min 78

4 saofRiLh 30min 56

5 THF 3h 65

6 1L,4-CA %4y 6h 54

7 FERZ R 13h 54

8 -7 ) — )L 13h 0
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000000
ooono
e 2E £ R )
‘ OH (0]
Ph Ph
20 % \p< 30 94 10
Ph
23a 24a
OH 0]
. Ph + Ph i 94
(11:1)
Ph Ph
23b 24b 25b
OH
Ph + Ph 5 % 20
22 v , (10:1)
Ph Ph
23¢c 240 25¢
OH Ph Ph
Ph
Ph ~
23 \F/\/ 5 76
Ph Ph
23d 24d
00o00aoo 30
0000000000000 D0000D0O0O0D0O0DO0ODO0O0O0
ooooon
0000000000000 000000000000000000000000000
0ooo0ooooo
ooooaon
0000000000000
O00O00000O0O0000 NMR (CDCIl5) 3 1.18 (6H, s), 2.60 (2H, s), 4.43 (2H
,s), 7.15-7.28 (10H, m); *3C NMR (CDCl3) & 29.2, 51.3, 56.7, 75.3, 81.3, 126, 12
7, 128, 147; MS m/z 252 (M*, 7.3), 222 (64), 207 (100), 129 (52), 91 (34) Anal.
Calcd for C18H200: C, 85.67; H, 7.99. Found: C, 85.43; H, 8.09 40

oooooao
oooooO0oooooooo

000000000000 NMR (CDCIL) 8 0.93 (3H, t, J = 7.6 Hz), 1.50-1.74 (2H

, m), 2.27 (1H, dd, J = 12.0, 10.0 Hz), 2.60 (1H, dd, J = 12.0, 6.0 Hz), 3.90-3.

98 (1H, m), 4.11 (1H, d, J = 8.9 Hz), 4.62 (1H, d, J = 8.9 Hz), 7.18-7.32 (10OH,

m); *3C NMR (CDCl;) & 10.3, 28.9, 44.4, 55.9, 76.7, 80.1, 126.1, 126.3, 127, 12

8.2, 128.3, 146.1, 146.4; MS m/z 253 (M*, 4.9), 193 (100), 180 (55), 165 (29), 1

15 (61), 91 (31)
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O *H NMR (CDCI3) & 1.17 (3H, d, J = 6.0 Hz), 1.16-1.25 (1H, m), 1.52-1.58 (1H,m
), 2.37-2.50 (2H,m), 3.53-3.60 (2H,m), 4.64 (1H, dd, J= 12.0, 2.8 Hz), 7.14-7.44
(10H, m); *3C NMR (CDCl3) & 21.6, 30.0, 34.7, 45.6, 73.9, 75.0, 125.9, 126.6,

127.3, 128.3, 128.6, 129.3, 146.2, 147.1

oooooo

00o0o0o0DoDOo0DoooOon

000000000000 NMR (CDCIL) 8 0.92 (3H, t, J = 7.2 Hz), 1.29-1.57 (3H
, m), 1.62-1.72 (1H, m), 2.28 (dH, dd, J = 12.0, 9.7Hz), 2.60 (1H, dd, J = 12.1,
5.7 Hz), 3.98-4.06 (1H, m), 4.10 (1H, d, J = 8.7 Hz), 4.60 (1H, d, J = 8.7 Hz),
7.17-7.34 (10H, m); *3C NMR (CDCl3) & 14.2, 19.4, 38.3, 44.9, 56.8, 76.6, 78.6
, 126.1, 126.3, 127, 127.1, 128.2, 128.3, 146.1, 146.4; MS m/z 266 (M*, 1.5), 18

0 (100), 165 (42), 91 (14)

0oo0oooo

000O0o00O00oOooooo

O *H NMR (CDCI3) & 0.90 (3H, t, J = 7.3 Hz), 1.18-1.67 (4H, m), 2.36-2.50 (2H,m

), 3.31-3.36 (1H,m), 3.55 (1H, d, J = 12.0 Hz), 4.64 (1H, dd, J = 12.0, 2.9 Hz),
7.15-7.44 (10H, m); *3C NMR (CDCl3) & 9.8, 27.2, 28.7, 34.7, 46.0, 75.0, 79.2,
125.5, 126.2, 127.0, 127.9, 128.2, 128.2, 146.0, 146.8; MS m/z 266 (M*,3.4), 23

6 (17), 193 (100), 180 (70), 115 (43), 91 (25)

0oo0oooo
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0000000000000 0000000000000® NMR (CDCl3) & 1.53-1.60

(1H,m), 1.61-1.79 (1H, m), 2.55-2.65 (2H, m), 3.72 (1H, d, J= 12.1 Hz), 4.48 (IH
, dd, J = 11.4, 2.5 Hz), 4.80 (1H, dd, J = 12.3, 2.6 Hz); *3C NMR (CDCl3) & 30.

3, 35.1, 45.8, 75.3, 80.3, 125.7, 126.0, 126.4, 127.0, 127.5, 128.0, 128.3, 129.

0, 142.6,145.7, 146.5; MS m/z 314 (M*, 0.1), 236 (33), 180 (100), 165 (40), Anal
. Calcd for C23H220: C, 87.86; H, 7.05. Found: C, 87.72; H, 6.91
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E 5 HE $£ Y B [h] U [%]
OH 0
Ph ~ Ph 97
) jEﬁ ji% Yo
HO HO
26a 27a
OH o)
Ph ~ Ph 04
2 :F/\ ﬁ 2 a4
AcO AcO
26b 27b
OH 0
Ph = Ph 97
26 jiﬁ j[)‘ LRI
PivO PivO
260 276
OH o)
Ph ~ Ph 98
27 ji/\ ﬁ; Sae
BzO BzO
26d 274
OH o)
= 95
28 E(\ Q oo
Ph Ph
26e 2]e
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Ooodooooad O O O Ood0doooogooogad
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00000000000 oooooooooooooooooaoano
Ooodooogad
gdooooooogooag
0DD0D0D0O00O0DO0O0 NMR (COCI) & major: 1.35 (3H, d, J = 6.1 Hz), 1.72-
1.79 (1H, m), 1.89 (1H, brs), 2.36 (1H, dd, J = 12.5, 7.7 Hz), 3.64-3.70 (2H, m)

, 3.85 (1H, d, J = 8.9 Hz), 4.25-4.30 (2H, m), 7.14-7.35 (5H, m), minor: 1.26 (3
H, d, J = 6.1 Hz), 1.72-1.79 (1H, m), 1.89 (1H, brs), 2.51 (1H, dd, J =12.3, 6.2
Hz), 3.59 (1H, d, J = 10.6 Hz), 3.64-3.70 (1H, m), 3.99 (1H, d, J = 8.6 Hz), 4.
02-4.09 (1H, m), 4.15 (1H, d, J = 8.6 Hz ), 7.14-7.35 (5H, m), *3C NMR (CDCI;)
d major: 21.6, 41.7, 53.9, 69.0, 74.2, 74.7, 126.6, 127.0, 128.5, 143.5, minor:
21.3, 41.6, 54.2, 70.5, 73.3, 75.4, 126.7, 127.1, 128.4, 143.5, MS m/z major: 1
92 (M*, 0.13), 131 (37), 118 (81), 105 (52), 91 (100), minor: 192 (M*, 0.19), 16
2 (38), 131 (31), 118 (78), 105 (56), 91 (100), Anal. Calcd for C16H1602: C, 74.
97; H, 8.39. Found: C, 74.85; H, 8.46

ogoooao

O

10

20

30

40

50



(23) JP 5017644 B2 2012.9.5
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000000000000 NMR (CDClg) & major: 1.35 (3H, d, J = 6.1 Hz), 1.77
(1H, dd, J = 13.0, 7.7 Hz), 1.95 (3H, s), 2.41 (1H, dd, J = 12.7, 7.7 Hz), 3.90-
4.46 (5H, m), 7.18-7.35 (5H, m), minor: 1.28 (3H, d, J = 6.1 Hz), 1.84 (1H, dd J
= 12.6, 9.0 Hz), 1.97 (3H, s), 2.48 (1H, dd, J = 12.6, 6.2Hz), 3.90-4.46 (5H, m
), 7.18-7.35 (5H, m); *3C NMR (CDCl3) & major: 20.8, 21.5, 42.7, 51.9, 69.1, 74
.4, 74.8, 126.7, 127.0, 128.2, 143.2, 170.8, minor: 20.7, 21.5, 42.9, 51.6, 70.0
, 73.9, 75.2, 126.6, 126.8, 128.3, 143.5, 170.7; MS m/z 234 (M*, 0.33), 129 (82)
, 115 (48), 105 (29), 91 (100), 77 (30); Anal. Calcd for C14H1803: C, 71.77; H,
7.74. Found: C, 71.62; H, 7.72
oooooao
0ooDo0O0Oo0DooDOoOoooao
000000000000 NMR (CDCIL) & major: 1.07 (9H, s), 1.35 (3H, d, J =
6.1 Hz), 1.85 (1H, dd, J = 12.8, 9.6 Hz), 2.42 (1H, dd, J = 12.8, 7.7 Hz), 3.92-
4.28 (5H, m), 7.18-7.33 (5H, m), minor: 1.09 (9H, s), 1.28 (3H, d, J = 6.1 Hz),
1.77 (1H, dd J = 12.8, 7.8 Hz), 2.48 (1H, dd, J = 12.8, 6.2 Hz), 3.92-4.28 (GH,
m), 7.18-7.33 (5H, m); *3C NMR (CDCl3) & major: 21.5, 27.0, 38.7, 42.9, 52.0, 6
9.8, 74.2, 75.1, 126.6, 127.0, 128.1, 143.3, minor: 21.5, 26.9, 38.7, 42.7, 51.8
, 68.9, 73.8, 74.7, 126.6, 126.9, 128.1, 143.5; MS m/z 276 (M*, 0.01), 162 (35),
118 (35), 118 (75), 105 (49), 91 (100); Anal. Calcd for C17H2403: C, 73.88; H,
8.75. Found: C, 73.70; H, 8.79
oooooao
0o0oDo0O0O0DoDOoOoooao
000000000000 NMR (CDCLL) & major: 1.37 (3H, d, J = 6.3 Hz), 1.85-
1.94 (1H, m), 2.49 (1H, dd, J = 12.8, 7.7 Hz), 3.99 (1H, d, J = 8.9 Hz), 4.09-4.
17 (1H, m), 4.37-4.46 (3H, m), 7.23-7.53 (8H, m), 7.91-7.94 (2H, m), minor: 1.30
(3H, d, J = 7.3 Hz), 1.85-1.94 (1H, m), 2.59 (1H, dd J= 12.8, 6.0 Hz), 4.09-4.1
2 (1H, m), 4.27 (AH, d, J = 8.7 Hz), 4.37-4.46 (2H, m), 4.52 (1H, d, J = 10.0 Hz
), 7.23-7.53 (8H, m), 7.91-7.94 (2H, m); *3C NMR (CDCl;) & major: 21.6, 42.8, 5
2.2, 70.7, 74.7, 74.9, 126.8, 127.1, 128.3, 129.5, 132.9, 143.7, 166.3, minor: 2
1.5, 43.0, 51.9, 69.7, 74.1, 75.3, 126.8, 126.9, 128.3, 128.4, 129.5, 130.0, 143
.7, 166.2; MS m/z 296 (M+, 0.21), 174 (38), 129 (31), 105 (100), 77 (79), 51 (31
); Anal. Calcd for C19H2003: C, 77.00; H, 6.80. Found: C, 76.84; H, 6.77
oooooao
0ooDo0O0O0DooOoOoooao
000000000000 NMR (CDCLlL) & major: 1.24 (3H, d, J = 6.0 Hz), 2.11-
2.19 (1H, m), 2.35-2.44 (1H, m), 2.80 (1H, q, J = 8.5 Hz), 3.84-3.90 (1H, m), 4.
03 (1H, t, J = 6.0 Hz), 4.14-4.18 (1H, m), 7.16-7.34 (6H, m), minor: 0.84 (3H, d
, J =6.5Hz), 2.11-2.19 (1H, m), 2.35-2.44 (1H, m), 3.33 (1H, g, J = 8.0 Hz), 3
.84-3.90 (1H, m), 4.03 (1H, t, J = 6.0 Hz), 4.14-4.18 (1H, m), 7.16-7.34 (5H, m)
, 13C NMR (CDCl;) & major: 18.9, 35.4, 52.9, 67.4, 82.2, 126.6, 127.6, 128.6, 14
1.5, minor: 16.9, 32.7, 48.3, 66.9, 78.2, 126.3, 128.2, 128.3, 141.8; MS m/z 162

(M*, 3.5), 117 (100), 91 (33), 77 (13), 51 (14)
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