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[ 6H); 3.90 (br. s, 1H); 3.92 (s, 5H); 4.20 (m, 1H), 4.22 (t, 1H, J = 2.2 Hz); 4.38

[
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[ 3H, J=6.7Hz); 1.56 (d, 3H, J = 4.4 Hz); 1.72 (s, 6H); 4.07 (m, 1H), 4.13 (s, 5H);
E4.30 (m, 1H), 4.34 (m, 2H); 7.14 ~ 7.20 (m, 3H); 7.30~7.37 (m, 2H). **P NMR

(CDCls, 162 MHz): 5 ~43.47
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1 5H); 3.94 (m, 1H); 4.35 (, 1H, /= 2.6 Hz); 4
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[.57 (m, 1H); 6.28 (m, 1H); 7.13 ~ 7.22 (m, 5H); 7.38~7.43 (m, 2H), 7.53 (ddd,
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[1H, J = 8.0, 6.7 LU 1.1 Hz), 7.64(ddd, 1H, J = 8.4, 6.8 521 1.4 Hz), 7.89 (t, 2H, 40
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i 'H
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'NMR (CDCls, 400.13 MHz): & 1.21 (s, 3H); 1.65 (d, 3H, J = 6.5 Hz), 3.83 (m

[

T4H): 4.03 (s, 5H); 4.33 (t, 1H, J = 2.6 Hz); 4.57 (m, 1H); 6.24 (m, 1H); 7.19 ~
[

[7.27(m, 5H); 7.46~7.51 (m, 3H), 7.81 (m, 3H), 8.11 (d, 1H, J = 10.4 Hz); *'P
[

 NMR (CDCls, 162 MHz): 5 —22.89.
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[ 1H); 4.07 (s, 5H); 4.40 (1, 1H, J = 2.6 Hz); 5.61 (m, 1H); .23 (m, 1H); 7.27
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[ (ddd, 1H, J= 8.2, 6.8&£1r 1.4 Hz), 7.32 ~ 7.38(m, 3H); 7.39~7.44 (m, 2H),

[
[ 7.53~7.57 (m, 2H), 7.60 {d, 1H, J = 8.0 Hz), 7.69 (m, 2H), 7.74 (m, 1H); *'

NMR (CDCl3, 162 MHz): 5 -22.58.
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[ (CDCla, 250.13 MHz): & 1.44 (d, 3H, J = 6.5 Hz); 1.94 (s, 3H); 3.91 (m, 2H);
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£ 3.95 (s, 3H); 4.05 (s, 5H); 4.29 (t, 1H, J = 2.5 Hz): 4.46 (m, 1H); 7.90 (dt, 1H, J

= 7.35501.0 Hz), 6.97 (ddd, 1H, J= 8.3, 5.08501.0 Hz), 7.15 (ddd, TH, J =
7.3,5.56550°1.8 Hz),7.23 (m, 5H); 7.36 (ddd, 1H, J= 8.3, 7355018 Hz),. 7P

"NMR (CDCls, 101 MHz): 5 —41.43.
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[ 'H NMR (CDCls, 400.13 MHz): 8 1.47 (d, 3H, J = 6.7 Hz); 1.98 (s, 3H);
[

[3.82 (m, 1H); 3.98 (m, 1H); 4.02 (s, 5H); 4.27 (t, 1H, J = 2.5 Hz); 4.47 (m, 1H);
[

[ 7.27~7.34 (m, 5H); 7.50 (m, 2H); 7.55 (m, 1H); 7.83 (m, 3H); 8.12 (d, 1H, J=

[
10.0 Hz). 3'P NMR (CDCls, 162 MHz): 5 —22.68.
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"H NMR (CDCls, 400.13 MMz): 5 1.34 (d, 3H, J=6.6
Hz); 1.93 (s, 3H); 3.60 (m, 1H); 3.74 (s, 5H); 4.08 (m, 1H); 4.30 (t, 1H, J=2.5

Hz); 4.39 (m, 1H); 7.19~7.24 (m, 5H): 7.31 (m, 1H); 7.38~7.50 (m, 5H), 7.59

(ddt, 1H, J = 7.8, 3.5521:1.0 Hz); 7.67 (m, 2H). *'P NMR (CDCls, 162 MHz):
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[
(1H); 4.38 (¢, 1H, J = 2.4 Hz); 4.53 (m, 1H); 4.88 (m, 1H); 6.88 ~ 6.96 (M, 6H);

[
:7.03 ~ 7.14 (m, 6H); 7.20 ~ 7.37 (m, 7H). *'P NMR (CDCls, 162 MHz): 5 56.93, 40

[
—38.64.
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[4.39 (t, 1H, J = 2.4 Hz); 4.50 (m, TH); 5.03 (m, 1H); 6.85 ~ 6.94 (m, 4H); 7.04
[

[ (t, 1H, J = 7.2 and 1.4 Hz); 7.09 ~ 7.19 (m, 4H); 7.27 ~ 7.31 (m, 4H); 7.37 ~

[

[ 7.43 (m, 3H); 7.48 ~ 7.56 (m, 2H); 7.68 (m, 1H); 7.89 (dd, 2H, J = 8.1511x4.8

[
-Hz); 9.44 (t, 1H, J = 7.6 Hz). *'P NMR (CDCl3, 162 MHz): 5 59.59, —41.03.
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[1.51(d, 3H, J = 6.8 Hz); 2.08 (d, 3H, J = 3.5 Hz); 3.90 (s, 5H); 4.15 (m, 1H);

E4.44 (t, 1H, J = 2.4 Hz); 4.58 (m, 1H); 5.02 (m, 1H); 6.44 (td, 2H, J = 8.06£11.8

E Hz); 6.62 (td, 2H, J = 8.0&k101.2 Hz); 6.80 (tt, 1H, J = 7.4 &£ 01.2 Hz): 7.20 (m,

E 1H); 7.15 ~ 7.30 (m, H); 7.58 ~ 7.64 (m, H); 7.70 (dd, 1H, J = 6.8 &5 £ 1* 1.8 Hz); 10
E?.?g (d, 1H, J = 8.0 Hz); 8.20 (dd, 1H, J = 8.2&.£1%2.4 Hz). *'P NMR (CDCl;,

[L162 MHz): & 58.81, -31.16.
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i "H NMR (CDCls, 250 MHz): 5 1.50 (d,
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*3H, J = 6.6 Hz); 2.16 (d, 3H, J = 3.0 Hz); 3.68 (s, 5H); 4.08 (m, 1H); 4.33 (m,
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- 1H); 4.42 (m, 2H); 4.56 (m, 1H); 6.98~7.75 (m, 24H). *'P NMR (CDCls, 101

{
-MHz): 8 50.70, -35.51,
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[ 'H NMR (CDCl3, 250 MHz): 6 1.73 {d, 3H, J=3.5 Hz); 1.79 (d,
[

'3H, J = 7.0 Hz); 3.71 (s, 3H), 3.80 (m, 1H); 4.00 (s, 5H); 4.31 (t, 1H, J = 2.3 Hz);
[

[4.46 (m, 1H); 5.34 (m, 1H); 6.60 (ddd, 1H, J =7.5, 45L1:1.8 Hz), 6.72 (t, 1H,
[
J=7.5Hz), 6.82 (dd, 1H, J = 8.8k %1*0.8 Hz), 6.91 (ddd, 1H, J= 8.8, 4.5 6 LU
[
:0.8 Hz), 7.15~7.38 (m, 11H), 7.58 (m, 2H), 7.77~7.87 (m, 4H). *'P NMR (CDCls,

[

101 MHz): 5 148.51 (d, J = 53.4 Hz); —35.37 (d, J = 53.4 Hz).
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[ "H NMR (CDCls, 250 MHz): 6 0.87 (d, 3H, J = 7.0 Hz); 1.82 (d,

[

[ 3H, J = 3.5 Hz); 3.62 (s, 5H); 4.06 (m, 1H); 4.33 (1, 1H, J = 2.3 Hz); 4.46 (m,

[

[ 1H); 5.43 (m, 1H); 6.68 (dd, 1H, J = 8.8%£1:0.8 Hz), 7.07~7.93 (m, 22H), 9.39

[
(M, 1H). *P NMR (CDCls, 101 MHz): 5 148.37 (d, J = 61.8 Hz); —41.59 (d, J =

(
- 61.8 Hz).

oooo0oao
000029
0 (ReO Spe0 Sp 0 S,)-290
oooooao
0o0o00O

[
[
[
Me
| 'Oy,
[ NHMe OO Q/LN/P\O Q
C Fe RLT ] EtaN -Ph Me
I PCl —————»  Fe B,
[@ OO o M, it 16 h @-Np'
[
Re-Sre-Sp-18
[Ll C=9IFe P (S) Rg-Sge-Sp, 54-29
Ooooooao

00000 4mL)0 (RO Sg. 0 Sp)-18(239mg0d 0.5mmol)toEt; N(209uLO 1.5mmol)0 O O O (
$)-4-000-3,5-0000-4-0000000000T([2,1-a03,4-a° 1000000 (175nm
g O0.5mmo)DOC00DO0ODODODODODDODODDODODDODODDOODOOeOO)HYTOO
0000000 o0oDO0o0oDOo0o0oDOo0o0oDOoo0ooDOoooDOoOn-etoAc(O0 DO OO OOOO
00000000000 0000(373mg0 95%)0 00 O O

ogoooodd

DO0000

[ "H NMR (CDCls, 250 MHz): § 1.71 (d, 3H, J = 7.0 Hz); 1.99 (d,

[

[ 3H, J = 3.3 Hz); 3.51 (s, 5H); 4.27 (M, 1H); 4.42 (t, 1H, J = 2.3 Hz), 4.51 (m,

[

[ 1H); 5.28 (m, 1H); 5.98 (d, 1H, J=8.5 Hz), 7.10~7.95 (m, 22H), 9.42 {m, 1H).

[

(3P NMR (CDCls, 101 MHz): & 150.23 (d, J = 34.3 Hz); ~44.84 (d, J = 34.3 Hz).
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[ 'H NMR (CDCls, 250 MHz): & 1.64 (d, 3H, J = 3.5 Hz); 1.79 (d,

[

(3H, J = 7.0 Hz); 4.88 (m, 1H); 4.07 (s, 5H); 4.38 (t, 1H, J = 2.3 Hz); 4.52 (m

[

c1H); 4.91 (dd, 1H, J = 8.5%4£110.8 Hz), 5.37 (m, 1H); 6.91 (m, 1H); 7.10~7.90

[

[ (m, 21H), 8.44 (m, 1H). *'P NMR (CDCls, 101 MHz): 5 148.18 (d, J = 54.5 Hz);
[

[ ~32.43 (d, J = 54.5 Hz).
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[ "H NMR (CDCls, 250 MHz): & 1.89 (d, 3H, J = 6.8 Hz); 1.86 (d,
[

[ 3H, J = 3.5 Hz); 3.97 (s, 5H); 4.07 (m, 1H); 4.43 (t, 1H, J = 2.3 Hz); 4.58 (m,

[

[ 1H); 5.15 (m, 1H); 5.88 (dd, 1H, J = 8.5%%1%0.8 Hz), 6.91 (m, 1H); 7.10~7.92
[

: (m, 22H), 8.31 (m, 1H). *'P NMR (CDCls, 101 MHz): & 150.64 (d, J = 21.8 Hz):

[

1 —33.31(d, J= 21.8 Hz).
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[
[3H, J = 3.5 Hz); 3.69 (s, 5H); 4.09 (m, 1H); 4.30 (t, 1H, J = 2.3 Hz); 4.34 (m,
[ ‘
[ 1H); 4.89 (m, 1H); 6.71 (dd, 1H, J = 8.5%& 05 0.8 Hz), 7.07~7.84 (m, 25 H). *'P

Rc-Ske-Sp, R,-32

[

t NMR (CDCl3, 101 MHz): 8 149.07 (d, J = 60.5 Hz); -36.59 (d, J = 60.5Hz).
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[ H NMR (CDCls, 250.13 MHz): 5 1.08~1.88 (m, 25 H), 3.12 (m, 1H),

[

£3.91 (s, 5H), 4.07 (m, 1H), 4.29 (t, 1H, J = 2.3 Hz); 4.38 (m, 1H), 6.87~6.98 (m,

[

[ 2H), 7.15~7.25 (m, 8 H), 7.35 (t, 1 H, J = 7.3 Hz); *'P NMR (CDCl3, 101.25

[

t MHz): 5 15.58 (d, J=23.2 Hz); -42.23 (d, J=23.2 Hz).
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ugoodaoan

[ "H NMR (CDCl3, 400.13 MHz): 8 1.14 ~1.57 (m, 25 H); 3.22 (m, 1H);
[

£3.40 (s, 5H); 4.08 (m, 1H); 4.23 (t, 1H, J = 2.4 Hz): 4.31 (m, 1H); 7.16 ~ 7.22 (m,
[
(5H); 7.36 (dd, 1H, J = 8.0%4 0 7.2 Hz); 7.45 ~ 7.49 (m, 2H); 7.60 (ddd, 1H, J =

[

(8.5, 6.85:L1051.4 Hz); 7.82 (t, 2M, J = 8.1 Hz); 9.28 (dd, 1H, J = 7.6 8L 12 6.8 Hz).
[

- ¥'P NMR (CDCl3, 162 MHz): & 17.46 (d, J = 27.7 Hz); ~42.43 (d, J = 27.7 Hz).
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[ "H NMR (CDCls, 250.13 MHz): & 0.84~1.85 (m, 25 H), 3.16 (m, 1H),

[

13.96 (s, 5H), 4.00 (m, 1H), 4.35 (1, 1H, J = 2.3 Hz); 4.41 (m, 1H), 7.29~7.40 (m,

[

[ 7H), 7.62~7.79 (m, 4 H), 8.33 (m, 1H); *'P NMR (CDCls, 101.25 MHz): & 14.93

[

(d, J=22.8 Hz); -34.80 (d, J = 22.8 Hz).
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"H NMR (CDCls, 250.13 MHz): & 1.15~1.71 (m, 25 H), 3.26 (m, 1H),

C
L

03,79 (s, 5H), 4.10 (m, 1H), 4.29 (t, 1H, J = 2.3 Hz); 4.37 (m, 1H), 7.17~7.24 (m

[

[ 5H), 7.34 (m, 1 H), 7.50 (d, 1H, J = 9.5 Hz); 7.50 (dd, 1H, J = 3.0 51 1.5 Hz);

[

[ 7.57 (ddd, 1H, J = 8.3, 5.0%40:1.5 Hz); 7.81 (d, 1H, J = 8.5 Hz); 7.87 (m, 1H),

[
18.31(d, 1H, J = 9.5 Hz); *'P NMR (CDCls, 101.25 MHz); & 15.67 (d, J = 30.9

[
 Hz); -34.20 (d, J = 30.9Hz).
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Ooooooao

i "H NMR (CDCls, 250.13 MHz): 5 1.07~1.68 (m, 25 H), 3.26 (m, 1H),

[

13.85 (s, 5H), 4.07 (m, 1H), 4.34 (t, 1H, J = 2.3 Hz); 4.40 (m, 1H), 7.30~7.77 (m

[
£ 12H); *'P NMR (CDCls, 101.25 MHz): & 15.56 (d, J = 33.1 Hz); -25.12 (d, J =

[
1 33.1 Hz).
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( "H NMR (CDCls, 250.13 MHz): 8 1.02~1.72 {m, 25 H), 2.93 (m, 1H),
[
[ 3.66 (s, 5H), 3.76 (m, 1H), 4.20 (t, 1H, J = 2.3 Hz); 4.32 (m, 1H), 7.14~7.69 (m,
[
[

14 H); %P NMR (CDCls, 101.25 MHz): 5 18.44 (d, J = 36.7 Hz); -37.67 (d, J =
[36.7 Hz).
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[ 'H NMR (CDCl3, 400.13 MHz): 5 1.28

[

[ (d, 8H, J= 8.7 Hz); 1.71 (s, 12H); 3.16 (m, 2H); 3.84 (s, 6H); 4.05 (m, 2H); 4.16

[

[ (m, 2H); 4.53 (t, 2H, J = 2.3 Hz); 6.62 (t, 2H, J = 7.4 Hz); 6.73 (dd, 2H, J = 8.1

[

. and 4.6 Hz); 6.85 (ddd, 2H, J = 7.4, 5.3%%01.8 Hz); 7.03 ~ 7.11 (m, 10H); 7.17

td, 2H, J=8.55L£0° 1.6 Hz); *'P NMR (CDCls, 162 MHz): 8 —39.53 (s).
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r 1.28 (d, 6H, J=6.8 Hz); 1.74 (s,

(55)

O 1.5M t-BuLiO O (6.0mLO 9mmol)D -780 0 00 00O O
ooooooooooooooobboobooo11.500
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12H); 2.49 (m, 2H); 4.01 (t, 2H, J = 2.3 Hz);

[
- 4.06 (m, 2H); 4.08 (m, 2H); 6.87 ~ 6.93 (m, 4H); 6.99 ~ 7.09 (m, 10H); 7.50 (td,

[
c2H, J=81%4 01,1 Hz); 7.53 (id, 2H, J=6.8xL181.3 Hz), 7.70 (d, 2H, J = 8.1

E Hz); 7.83 (d, 2H, J = 8.1 Hz); .16 (t, 2H, J = 7.1 Hz); *'P-NMR (CDCl3, 162

“MHz): 5 ~30.47 (s).
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Do0oooao

[ 'H NMR (CDCl3, 250.13 MHz): & 1.54 (s, 12H);
[

[ 2.46 (m, 2H); 3.01 (m, 2H); 3.96 (t, 2H, J = 2.5 Hz); 4.42 (d, 2H, J = 5.3 Hz);

[

(6.69 (ddd, 2H, J = 7.3, 4.33£0°1.0 Hz); 6.96 ~ 7.34 (m, 22H); 7.55 (d, 2H, J =
[

8.3 Hz); 7.66 (d, 4H, J = 8.3 Hz); 7.81(d, 2H, J = 7.8 Hz); 9.20 (t, 2H, J = 7.8 o

[DHZ); *'P NMR (CDCls, 162 MHz): & — 41.73 (s).
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[ 'H NMR
[

[ (CDCl3, 400.13 MHz): 8 1.42 (dm, 1H, J=13.3 Hz); 1.74 (m, 1H,); 2.89 (d, 2H,

E J=15.1Hz); 3.03 (s, 3H); 3.59 (m, 1H); 3.60 (s, 3H); 3.74 (m, 1H); 3.91 (td, 1H,

E J=122%k1:2.5 Hz); 4.08 (s, 5H); 4.24 ~4.27 (m, 2H); 4.70 (m, 1H); 5.71 (d,

E 1H, J=2.5 Hz); 6.74 (dd, 1H, J =795 410 4.6 Hz); 6.80 ~ 6.86 (m, 2H); 7.22 (m,

~1H); 7.31 ~ 7.35 (m, 3H); 7.51 ~7.56 (m, 2H). “'P NMR (CDCls, 162 MHz): 5 -

' 31.46 (s).
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[ H
[

[ NMR (CDCl3, 400.13 MHz): 6 1.33 (dm, 1H, J=13.3 Hz); 1.63 (m, 1H); 2.56

[

r{dd, 1H, J=10.3 8x1*4.8 Hz); 2.67 (dd, 1H, J = 10.35£175.6 Hz); 2.76 (s, 3H);

[
£ 3.58 (m, 1H); 3.67 (m, 1H); 3.86 (td, 1H, J=12.2%x102.5 Hz); 4.15 (s, 5H); 3.74
[

c(m, 1H); 4.21 (ddd, 1H, J=11.4, 5.1 and 1.0 Hz); 4.31 (t, 1H, J= 2.5 Hz); 4.74

E(m, tH), 5.69 (d, 1H, J = 2.5 Hz); 7.16 (ddd, 1H, J=7.1, 5. 1xw1.2 Hz), 7.20 ~

[

[ 7.40 (m, 6H); 7.54 ~ 7.58 (m, 2H); 7.74 (d, 1H, J = 8.3 Hz); 7.78 (d, 1H, J = 8.0

[

r Hz); 8.25 ~8.28 {m, 1H). ¥'P NMR (CDCl,, 162 MHz): & - 28.03 (s).
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[ 1H

[

[ NMR (CDCls, 250.13 MHz): & 3.66 (s, 3H); 3.96 (m, 1H); 4.22 (s, 5H); 4.71 (,

[

[1H, J = 2.3Hz); 5.13 (m, 1H); 6.72 (m, 1H); 6.78 ~ 6.87 (m, 2H); 7.29 (m, 1H);

[

£ 7.41 (m, 3H); 7.54 (m, 2H); 10.24 (d, 1H, J = 3.3 Hz). *'P NMR (CDClj, 101

[

‘MHz): 8 — 34.66 (s).
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H

[
t NMR (CDCl3, 250.13 MHz): 6 4.04 (m, 1H); 4.28 (s, 5H); 4.76 (t, 1H, J = 2,3Hz);

C
0 .17 (m, 1H); 7.02 (m, 1H), 7.28 ~ 7.48 (m, 6H); 7.52~7.59 (m, 2H); 7.80 (t, 2H,

(
-J=7.5 Hz); 8.26 (m, 1H); 10.20 (d, 1H, J = 3.0 Hz). *'P NMR (CDCls, 101

MHz): & — 30.50(s).
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0020000000000 O0901)00000000000(1.297g0960)00 00
0
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[ Major product: ‘H NMR (CDCla, 250 MHz): 8 2.91 (br. s,

[

[1H), 3.57 (m, 1H), 3.59 (s, 3H), 4.05 (m, 1H), 4.14 (t, 1H, J = 2.4 Hz), 4.18(s,

[

r5H), 4.22 (m, 1H), 6.48~4.56 (m, 2H), 6.68~6.80 (m, 2H), 7.02 ~ 7.37 (m, 13H);

[
[ 7.49~7 .58 (m, 2H), 7.67 (m, 1H). *'P NMR (CDCls, 101 MHz): 5 -18.69 (d, J =

[
14.6 Hz), -32.85 (d, J = 14.6 Hz).
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gooooan

[ £ : "H NMR (CDCls, 250 MHz): 8 2.39 (br. s,
E 1H), 3.66 (m, 1H), 4.24(s, 5H), 4.29 (t, 1H, J = 2.4 Hz), 4.57 (m, 1H), 4.22 (m
EZH), 6.40~4.49(m, 3H), 6.61~6.67 (m, 2H), 6.83 ~ 7.01 (m, 4H); 7.10~7.58 (m
E M), 7.75 (br. B, 1H, J = 7.8 Hz), 8.28 (m, 1H). *'P NMR (CDCls, 101 MHz): & -
E 18.54 (d, J = 21.0 Hz), -29.56 (d, J = 21.0 Hz).

O

10

20

30

40

50



(61) JP 2007-517849 A 2007.7.5

oooo0oo
000048

0(S¢eORpy a S)-2-[(2-00000000)00O000O0000O0]-1-[a -0000-(2-0
00000000000 00000)]00000I[(S:.0R,0a S)-53]0

oooooo

Ooo0ogdoao
[ OH PPh, OMe PPh,
[
ﬁ
[ Fe Proan THF Fe F,’“;o-An
[ @Ph - @Ph
[
[ (SFe, Rp,CLS)'51 (SFel RP,US)"53
O
Oo00oogoao

OTHF(10O L) OKH(O O OODOOODOO30%0 174mg0 1.3mmol 0000000 ODO00OODO[(
Se.0 a $)-517(690g0 1.0mmol)0 00 0000000020000 00000000 (68uLd
1.inL)00D000DO0OO0ODOODOODODODOODODOOOD20000D000000O00O MeOH
O0.5ML) 0000000000 U0OUOOOOO0DOOOOOnCHCL, oML 000 O0OOdd((1o
nmHOOoOoDoODOo@oml)D0OO0OD0DOWgso,0)I 00000 DODOO0ODDODODO0ODONDDODOODODOD
0000000 0D0O0OC(@Si0,00000-EtOAc=1001)0 00000 0ODODOODODOO(463mg
geen )00 OnOad

gooooao

oooooao

[ 'H NMR (CDCls, 250 MHz): & 2.82 (s, 3H), 3.50 (m,

[

[ 1H), 3.57 (s, 3H), 4.11 (t, 1H, J = 2.3 Hz), 4.17 (s, 5H), 4.19 (m, 1H), 5.79 (g,

[

[ 1H, J = 6.8 Hz), 6.54~6.64 (m, 2H), 6.69 (m, 1H), 6.84 (ddd, 1H, J =7.8, 4.3 =LV

[
. 1.5 Hz), 7.02~7.37 (m, 12H), 7.52 (m, 2H), 7.66 (m, 1H); *'P NMR (CDCl, 101

[
c MHz): 6 -18.44 (d, J = 18.7 Hz), -31.19 (d, J = 18.7 Hz).
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@
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OCoOO0O0O00O0O0O0O0O0OO0OO0O0DO@2.51g0980)0 0000
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gooooan

i "H NMR (CDCls, 250 MHz): 5 2.67 (dd, 1H, J =
[

1 3.5 and 2.0 Hz), 4.04 (t, 1H, J = 2.5 Hz), 4.18 (m, 1H), 4.27 (s, 5H), 4.40 (m,

[

[ 1H), 6.47 (dd, 1H, J = 6.5%£053.5 Hz), 7.00 (m, 1H), 7.18 (m, 1H), 7.15 ~ 7.37
[

((m, 12H); *'P NMR (CDCls, 101 MHz): 5 -17.30.
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000000

Dooooao

t 'H NMR (CDCls, 250 MHz): & 3.29 {s, 3H), 3.96 (t, 1H, J = 2.5 Hz), 4.01

[

[ (m, 1H), 4.27 (s, 5H), 4.33 (m, 1H), 6.00 (d, 1H, d = 7.8 Hz), 7.04 (m, 1H), 7.15

[

[ ~7.37 (m, 12H), 7.44 (m, 1H); >'P NMR (CDCl3, 101 MHz): & -18.48.
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O0O0oOoooaoao(805ull 6.5mmol)O 1.7M t-BuLi(7.6mLO 13mmol)d OO -780 O 0O O O
00000000000 o0oDOo0o0oDOo0o0ooDo0oo0ooDoooDoo-78000o0DO0O0OODOO00OO
0000000 O(@om)000D0DO0DO0ODDDO0OODDOOODO(3omL)00 00O (Mgso,
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[ "H NMR (CDCl3, 250 MHz): 5 2.71 (s, 3H), 3.67

[

£ (m, 1H), 3.0 (m, 1H), 3.96 (s, 3H), 4.06 (t, 1H, J = 2.3 Hz), 4.22 (s, 5H), 5.52

[

((d, 1H, J = 6.5 Hz), 6.80~6.98 (m, 4H), 7.08~7.36 (m, 14H), 7.76 (m, 1H); *'P

[

tNMR (CDCl3, 101 MHz): 6 -17.98 (d, J = 10.0 Hz), -33.15 (d, J = 10.0 Hz).
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O1imol)0 -780 0 0000000000000 O000-7800100 000 O OPhPCI, (746
uLO 5.5mmol) 0 0 0000000000000 -78003000000000000000

00000010000 00000000000-780000000o-AnLi[Et,0(30mL)01
-0000000O00(900uLd 6.5mmol)0 1.7M t-BuLi(7.6mLO 13mmol)0 O O -780 0 0 O O
0D]00000C0O000O000O000D0D0DO000DO00N0O0DND0-7800000000000
00000000 (omML)DIDDDOODDCOONODONODDODDOOD(80mL)0 0000 (MgSO,
0D)DIODOODODOOOOOOOODOOODOOODODOOOOOODOOOO0(Sio,00000
“Et0Ac=100 1)0 00D O0DCODD0CO20000000000(0O000901) 0000000
0D0D0D0(3.30g0910)0 0000000000000 D0O0O0D0DO0O0D0DO0O0OO0OO0O0DO0OO

00 [(Seed Sp0 o $)-58](2.83g0 780 )0 0000000000000 O0 MeOHD
0000000000000 000000I[(S:.0RO0a $)-59](217mg0 60 )0

oo
oo

[ 458 [(SresSp,aS)-58] : 'H NMR (CDCls,
[

r 250 MHz): 6 2.96 (s, 3H), 3.74 (m, 1H), 3.84 (s, 5H), 4.13 {t, 1H, J = 2.5 Hz),
[
r 4.20 (m, 1H), 6.04 (d, 1H, J = 7.3 Hz), 6.89~7.41 (m, 20H), 7.55 (ddd, 1H, J =

O 0Ooo0oooao
O Ooooo
O Ooo0ooo

O
a
O
g
a

Ea.o, 6.8 $X£181.3 Hz), 7.64 (dd, 1H, J = 8.8 $£1*1.5 Hz), 7.69 (ddd, 1H, J = 6.3,
E 3.5and 1.7 Hz), 7.89 (t, 2H, J = 8.0 Hz), 9.32 (dd, 1H, J = 7.5 X 1%6.8 Hz). *'P
E NMR (CDCls, 101 MHz): 5 -18.83 (d, J = 21.3 Hz), -35.08 (d, J = 21.3 Hz).

E &R [(Sre,Rp,aS)-59]: 'H NMR (CDCls, 250 MHz): 5 2.73 (s, 3H), 3.61
E (m, 1H), 4.21 (t, 1H, J = 2.5 Hz), 4.22 (s, 5H), 4.28 (m, 1H), 5.86 (d, 1H, J = 7.3

[Hz), 6.67 (ddd, 1H, J = 7.8, 4.3%&£1*1.3 Hz), 6.79~7.61 (m, 23H), 7.75 (br. d,
[

[ 1H, J = 8.0 Hz), 8.29 (m, 1H). ¥'P NMR (CDCl3, 101 MHz): & -18.52 (d, J = 18.4

[

rHz), -27.69 (d, J = 18.4 Hz).
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ohH)OoOD O OOODOOODOMeOH(2mL) ODODOOOOODOD20000O0O0O0O0ODDODOOODODOOO
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Ooo0oO0oooOO0OO0oO0oo0OoOO0oOoo(EssSmgb1000)00oDooooooooOOoOoOooboboOoOoo
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[ "H NMR (CDCl3, 250 MHz): 5 3.63 (m,
[

[ 1H), 3.66 (s, 3H), 4.10 (s, 5H), 4.29 (1, 1H, J =2.0 Hz), 4.41 (d, 1H, J = 12.5
[
[ Hz), 4.53 (m, 1H), 4.58 (dd, 1H, J =12.5%40 2.0 Hz), 6.77~6.90 (m, 3H), 7.28

[
-(m, 1H), 7.34~7.41 (m, 3H), 7.48~7.55 (m, 2H). *'P NMR (CDCls, 101 MHz): & -

[
35,05,
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[ 'H NMR (CDCls, 250 MHz): 8 3.71 (m,
[

"1H), 4.16 (s, 5H), 4.36 (1, 1H, J = 2.5 Hz), 4.41 (d, 1H, J = 12.5 Hz), 4.54 (dd,

[

[1H, J = 12.5%411.3 Hz), 4.58 (m, 1H), 7.11 (ddd, 1H, J = 7.0, 4.56%4101.3 Hz),
[

17.30~7.57 (m, 8H), 7.80 (m, 2H), 8.26 (m, 1H). *'P NMR (CDCls, 101 MHz): 5 -
: |

131.14.
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000000000000 O0OO0D0OOC(@88omgO1000) 000D O0O0DDODOOODOODODOOOOO
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i 'H NMR (CDCls, 250 MHz): 5 1.62 (s, 3H), 3.84(s, 4H, overlapped),

[

14.10 (s, 5H), 4.30 (t, 1H, J = 2.5 Hz), 4.54 (m, 1H), 5.01 (d, 1H, J = 12.0 Hz),

[

16.12(dd, 1H, J = 12.0 551 2.3 Hz), 6.77 (m, 2H), 6.83 (t, 1H, J = 7.5 Hz), 7.25

[

((m, 1H), 7.37 (m, 3H), 7.51 (m, 2H). *'P NMR (CDCls, 101 MHz): & -34.60.
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ugoodaoan

i H NMR (CDCls, 250 MHz): 8 1.46 (s, 3H), 3.74(m, 1H), 4.15 (s, 5H),
E4.38(t, 1H, J = 2.5 Hz), 4.59 (m, 1H), 5.00 (d, 1H, J 1.3.5 Hz), 7.28~7.45 (m,
ESH), 7.54 (m, 1H), 7.69 (tt, 1H, J = 7.8 1% 1.8 Hz), 7.78 (m, 2H), 8.23 (m, 1H),
864 (m, 2H). *'P NMR (CDCls, 101 MHz): & -30.85.
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U
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Ol.2mmo) D000 OCODO700000000O0DO00O0OIL0% K,Co0,00 0O (60mLY)0O O ODOEL
,0(2x 25mML)0 000000000 OODOODOOWMgS0,0)0 000000 DODODOD
Oo0oogogggsio,0ooog-=-EtoAc=90 H)OOODODODDODDODODDODODODOODODODODOGOd
0000 (573mg0 94%)0 000 O
Ooo0oonoao
oooooad 30
[ H
[
[t NMR (CDCl3, 250.13 MHz): 5 0.99~1.79 {m, 22 H}), 2.56 (br. d, 1H, J=12.5
[
tHz), 2.73 (br. d, 1H, J = 12.5 Hz), 3.58 (m, 1H), 4.00 (s, 5H), 4.20 (m, 1H), 4.57
[
c(m, 1H); 4.32 (m, 1H), 6.74~7.58 (m, 9 H); *'P NMR (CDCl;, 101.25 MHz): 6 -
[
L2.93; -35.19.
oo0oooaod 40
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000 @3mL)D (Sfed Rp)-63(492mg0 1.0mmol) 0 0 00D O0O0O0O0DOODOODODO (243uL
O1.2mmol) 0 0000007000 00000000O00O0110% K,C0,0 00 (60mL)O0DODODOEL
,0(2x 25ML)00000O0D0O0DO0ODOOOODOWES0,0)000O00D0ODOODODOGOO
O000O0O00Osio,000o00d-EtOAc=90 1) 00000 O0O0OD0ODOODDODOODODOOOGOO
000D (599mg0 95%)0 000 O

gooooao

oo0oooaod

[ H

[

I NMR (CDCls, 250.13 MHz): 5 0.83~1.76(m, 22 H), 2.57 (dm, 1H, J = 12.5 Hz),

[

[ 2.70 (dm, 1H, J = 12.5 Hz), 3.67 (m, 1H), 4.06 (s, 5H), 4.27 (t, 1H, J = 2.5 Hz),

[
E4.60 (m, 1H); 7.12 (m, 1H), 7.31~7.82 (m, 10 H);8.28 (m, 1H). 3'P NMR (CDCl;,
-101.25 MHz): & -2.19; -31.86.
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[ 4 . 'H NMR (CDCls, 400.13 MHz): & 0.58 (d, 3H, J =

[

[ 6.7 Hz); 0.73 (d, 3H, J=6.7 Hz); 1.58 (m, 1H), 3.45 3.52 (m, 2H), 3.61 (m,

[

1H), 3.78 (m, 1H), 4.29 (s, 5H); 4.44 (t, 1H, J = 2.6 Hz); 5.05 (m, 1H); 7.08(dd,
C

(1H, J = 7.0685£0:4.4 Hz); 7.24 ~ 7.48 (m, 8H); 7.74 (d, 1H, J = 8.0 Hz); 7.80 (d,

[ .
“1H, J = 8.0 Hz); 8.37 (dd, 1H, J = 8.3511:4.3 Hz). *'P NMR (CDCls, 162 MHz):

[

5 —23.52 (s).
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