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[ 'H NMR (CDCla, 400.13 MHz):
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15 1.29 (d, 3H, J = 6.5 Hz); 1.80 (s, 8H); 3.91 (s, 3H); 3.97 (s, 6H, overlap); 4.1
[
[ (m, 1H), 4.25 (t, 1H, J = 2.2 Hz); 4.37 (br. s, 1H); 6.87 {m, 1H); 6.94 (dd, 1H, J =
[
[ 8.38&066.7 Hz); 7.12 ~ 7.23 (m, 6H); 7.31 (m, 1H); *'P NMR (CDCl3, 162 MHz;:
[

[
[ 6 "'38.82.
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[ "H NMR (CDCls, 400.13 MHz):
E 8 1.33 (d, 3H, J = 6.8 Hz); 1.91 (s, 6H); 3.59 (s, 5H); 4.00 (m, 1H); 4.17 (m, 1H);
E 4.26 (1, TH, J = 2.2 Hz); 4.38 (m, 1H); 7.13 ~ 7.2 (m, 5H); 7.39 (t, 1H, /= 6.7

E Hz): 7.43 ~7.54 (m, 2H); 7.60 ~7.63 (m, 1H); 7.87 (dd, 2H, J= 9.7 and 9.2Hz):

[
£9.33(dd, 1H, J = 7.6 21 7.0 Hz). *'P NMR (CDCls, 162 MHz): 6 -38.73.
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11.25(d, 3H, J = 6.8 Hz); 1.60 (s, 6H); 3.88 (br. s, 1H); 4.00 (s, 5H), 4.16 (m

[
(1H), 4.29 (1, 1H, J = 2.2 Hz); 4.42 (br. s, , 1H); 7.16 ~ 7.19 (m, 1H); 7.28 ~ 7.29
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(m, 5H), 7.32 ~ 7.35 (m, 1H); 7.58 ~ 7.63 (m, 2H); 7.69 (d, J = 8.2 Hz), 7.76 (d,

[LJ = 7.6 Hz); 8.45 (m, 1H). *'P NMR (CDCls, 162 MHz): § —31.36
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"M NMR (CDCls, 400.13 MHz): 5 1.28 (d, 3H, J = 6.2 Hz); 1.80 (s, 6H); 3.90 (br.
s, 1H); 3.92 (s, 5H); 4.20 (m, TH), 4.22 (t, 1H, J = 2.2 Hz); 4.38 (br. s, , 1H):
7.18 ~ 7.26 (m, 5H); 7.48 (m, 2H), 7.58 (ddd, 1H, J = 8.4, 5.6 5£141.6 Hz); 7.79

[
[
[
[
[
[
[
E (d, 1H, J = 8.4 Hz); 7.83 (m, 2H); 8.18 (d, tH, J = 9.5 Hz);. *'P NMR (CDCl,,
[

[

[

10
162 MHz): & =20.88. (R, Sre, Re)-6 : "H NMR (CDCl3, 400.13 MHz): 6 1.27 (d,
(3H, J = 5.7Hz); 1.76 (s, 6H); 3.90 (br. s, 1H); 3.96 (s, 5H); 4.18 (m, 1H), 4.29(t,
E'IH, J=22Hz); 441 (br. s, , 1H); 7.29 (ddd, 1H, J = 8.3, 7.0 5.L1: 1.6 Hz); 7.34
(m, 3H); 7.39 (m, 2H); 7.59~7.67 (m, 5H), 7.74 (m, 1H);. *'P NMR (CDCl;, 162
'MHz): 8 -20.57.
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i "H NMR (CDCls, 400.13 MHz): 3 1.28 (d, 3H, J = 6.2 Hz); 1.80 (s,
[

[6H); 3.90 (br. s, TH); 3.92 (s, 5H): 4.20 (m, 1H), .22 (t, 1H, J = 2.2 Hz): 4.38
[

((br. s, , 1H); 7.18 ~ 7.26 (m, 5H); 7.48 (m, 2H), 7.58 (ddd, 1H, J = 8.4, 5.6 &L U
[
1.6 Hz); 7.79 (d, 1H, J = 8.4 Hz); 7.83 (m, 2H); 8.18 (d, TH, J = 9.5 Hz);. *'P

“NMR (CDCls, 162 MHz): & ~20.88.
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[
1H), 7.37~7.48 (m, §H), 7.64 (m, 1H); 7.69 (m, 1H); 7.71 (m, 1H). 3'P NMR
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-4.30 (m, TH), 4.34 (m, 2H); 7.14 ~ 7.2 (m, 3H); 7.30~7.37 (m, 2H). 'P NMR
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[ "H NMR (CDCl3, 250.13 MHz): &
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£1.09(d, 9H, J = 12.0 Hz), 1.27 (d, 3H, J = 6.7Hz); 1.45 (d, 3H, J = 3.3 Hz): 2.08
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[3H); 3.92 (m, 1H); 4.07 (s, 5H); 4.34 (1, 1H, J= 2.6 Hz); 5.55 (m, 1H);6.15 (m
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-6H); 7.35 (m, 1H); *'P NMR (CDCls, 162 MHz): 6 -39.30.
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[

[5H); 3.94 (m, 1H), 4.35 (1, 1H, J = 2.6 Hz), 4 20

[
[ 57 (m, 1H); 6. 8 (m, 1H); 7.13 ~ 7.22 (m, 5H); 7.38~7.43 (m, 2H), 7.53 (ddd,
[

[1H, J = 8.0, 6.7%£041.1 Hz), 7.64(ddd, 1H, J = 8.4, 6.8554£01.4 Hz), 7.89 (t, 2H,
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'NMR (CDCl, 400.13 MHz): 8 0.83 (s, 3H); 1.62 (d, 3H, J = 6.5 Hz); 3.83 (m,

[

[1H); 4.10 (s, SH); 4.40 (1, 1H, J = 2.6 Hz); 5.61 (m, 1H); 6.21 (m, 1H); 7.11

C
({ddd, 1H, J = 7.0, 4.8x4£01.1 Hz), 7.28 ~ 7.41(m, 6H); 7.55~7.43 (m, 2H), 7.75

[ .
((m, 2H), 8.29 {m, 1H); *'P NMR (CDCls, 162 MHz): 5 ~31.33. 10
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- NMR (CDCls, 400.13 MHz): 5 1.21 (s, 3H); 1.65 (d, 3H, J = 6.5 Hz); 3.83 (m,
[
- 1H); 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, TH, J = 10.4 Hz); ¥'P
“NMR (CDCl, 162 MHz): & ~22.89.
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C1H): 4.07 (s, 5H); 4.40 (t, 1H, J = 2.6 Hz); 5.61 (m, 1H); 6.23 (m, 1H); 7.27 20
[
(ddd, 1H, J = 8.2, 6.8 sL1t1.4 Hz), 7.32 ~ 7.38(m, 3H); 7.39~7.44 (m, 2H),
[
 7.53~7.57 (m, 2H), 7.60 (d, 1H, /=8.0 Hz), 7.69 (m, 2H), 7.74 (m, 1H); p
'NMR (CDCly, 162 MHz): 5 ~22.58.
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NMR (COCls, 400.13 MHz): 8 1.25 (s, 3H); 1.52 (d, 3H, /= 6.5 Hz); 3.73 (s,
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[

[ 5H), 3.96 (m, 1H); 4.33 (t, 1H, J = 2.6 Hz); 4.48 (m, 1H); 5.81 (m, 1H); 7.16 ~
[

[ 7.27(m, 6H); 7.38~7.51 (m, 6H), 7.70~7.73 (m, 2H). P NMR (CDCls, 162

[
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MHz): 8 —=35.03. 10
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' (CDCl3, 250.13 MHz): & 1.44 (d, 3K, J = 6.5 Hz); 1.84 (s, 3H); 3.91 (m, 2H);
[

[ 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

= 7.3BE0 1.0 Hz), 6.57 (ddd, 1H, J = 8.3, 5.0 6£1%1.0 Hz), 7.15 (ddd, 1H, J = 20

[
[
7.3,5.5 55U 1.8 Hz),7.23 (m, 5H), 7.36 (ddd, 1H, J = 8.3, 7.35211.8 Hz), *'P
[

LNl'\/‘lR (CDCls, 101 MHz): & —41.43.
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i 'H NMR (CDCls, 400.13 MHz): & 1.49 (d, 3H, J = 6.6 Hz); 2.07 (s, 3H);

L

[3.69 (s, 5H); 3.95 (m, 1H); 4.01 (m, 1H); 4.31 ({, 1H, J=2.5 Hz); 4.48 (m, 1H),

[
£ 7.23 (m, 5H); 7.39 ~ 7.47 (m, 2H); 7.54 (m, 1H); 7.66 (m, 1H); 7.90 (t, 2H, J =

[ .
- 7.8 Hz), 9.25 (dd, 1H, J = 7.92£ 8.7 Hz). *'P NMR (CDCls, 162 MHz): & ~

L
-39.91.
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tD o D1H NMR (CDCl3, 400.13 MHz): & 1.45 (d, 3H, J = 6.5 Hz); 1.83 (s, 3H);
E3.82 (m, 1H); 3.97 (m, 1H); 4.07 (s, 5H); 3 4.35 (t, 1H, J= 2.5 Hz); 4.53 (m,
E1H); 7.20 (m, 1H); 7.30 ~ 7.36 (m, 5H); 7.40 (m, 1H); 7.56 ~ 7.61 (m, 2H): 7.78
E(t, 2H, J = 8.2 Hz), 8.38 (m, 1H). *'P NMR (CDCls, 162 MHz): 8 -32.25.
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[ *H NMR (CDCls, 400.13 MHz): 8 1.47 {d, 3H, J = 6.7 Hz); 1.98 (s, 3H);

[

13.82 (m, 1H); 3.98 (m, 1H); 4.02 (s, 5H); 4.27 (, 1H, J = 2.5 Hz); 4.47 (i, 1H);

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

t
:10.0 Hz). *'P NMR (CDCls, 162 MHz): & ~22.68.
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"H NMR (CDCla, 400.13 MHz): & 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); 4.38 (m, 1H); 7.19~7.24 (m, §H); 7.31 (m, 1H); 7.38~7.50 (m, 5H), 7.59
(ddt, 1H, J= 7.8, 3.5%&£1%1.0 Hz); 7.67 (m, 2H). *'P NMR (CDCl,, 162 MHz): &
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"M NMR (CDCls, 400.13 MHz): &

[1.55(d, 3H, J = 6.9 Hz); 2.17 (d, 3H, J = 3.4 Hz); 3.87 (s, 8H, overlap); 4.24 (m,

L

t1H); 4.38 (t, 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,

[
 —38.64.
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[ 'H NMR (CDCla, 400.13 MHz): &
[

[ 1.53(d, 3H, J=6.8 Hz); 2.22 (d, 3H, J = 3.3 Hz); 3.4 (s, 5H); 4.26 (m, 1H);
[

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

[
(tt, 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 ~ 7.66 (m, 2H); 7.68 (m, 1H); 7.89 (dd, 2H, J = 8.115554.8
[LHZ); 9.44 (t, 1H, J = 7.6 Hz). *'P NMR (CDCls, 162 MHz): & 59.59, —41.03.
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(1.5 (d, 3H, J = 6.8 Hz); 2.08 (d, 3H, J = 3.5 Hz); 3.90 (s, 5H); 4.15 (m, 1H):

444 (t, 1H, J = 2.4 Hz); 4.58 (m, 1H); 5.02 (m, TH); 6.44 (td, 2H, J = 8.0 55018
EHz); 6.62 (td, 2H, J = 8.0%415 1.2 Hz); 6.80 (tt, 1H, J = 7.4 521 1.2 Hz);7.20 (m,
Em); 7.15 ~ 7.30 (m, H); 7.58 ~ 7.64 (m, H); 7.70 (dd, 1H, J = 6.8 5515 1.8 Hz);
E?.?g (d, 1H, J = 8.0 Hz); 8.20 (dd, 1H, J = 8.2 &ss1x 2.4 Hz). ¥'P NMR (CDCl,,

162 MHz): & 58.81, —31.186.
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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,
[

[1H); 4.42 (m, 2H); 4.56 (m, 1H); 6.98~7.75 (m, 24H). *'P NMR (CDCl3, 101
[

r MHz):  50.70, —35.51.
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[ "H NMR (CDCls, 250 MHz): 3 1.73 (d, 3H, J = 3.5 Hz); 1.79 (d,

[

( 3H, J= 7.0 Hz); 3.71 (s, 3H), 3.80 (m, TH): 4.00 (s, 5H); 4.31 (1, 1H, J = 2.3 Hz);
[

- 4.46 (m, 1H); 5.34 (m, 1H); 6.60 (ddd, 1H, J = 7.5, 4.5#&151.8 Hz), 6.72 (t, 1H,

[

(J=7.5Hz) 6.82(dd, 1H, J = 8.8 6L1*0.8 Hz), 6.91 (ddd, 1H, J = 8.8, 4 5 &L T
[ ‘

- 0.8 Hz), 7.15~7.38 (m, 11H), 7.58 (m, 2H), 7.77~7.87 (m, 4H). *'P NMR (CDCl,,
[L1o1 MHz):  148.51 (d, J = 53.4 Hz); -35.37 (d, J = 53.4 Hz).
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D000D000O000O000O000O000O000O000O00-Et0Ac(901) 0000000
000000000000 00OD(376mg0 95%)0 0000
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[ 'H NMR (CDCls, 250 MHz): 8 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 (t, 1H, J = 2.3 Hz); 4.46 (m,

[

- 1HY; 5.43 (m, 1H); 6.69 (dd, 1H, J = 8.8%11%0.8 Hz), 7.07~7.93 (m, 22H), 9.39
[ .

~(m, 1H). 'P NMR (CDCls, 101 MHz): & 148.37 (d, J = 61.8 Hz); ~41.59 (d, J =
[

61.8 Hz).
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[
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< OO

[ Fe 'f""w_- + QP—CI EtaN—)-—

[©-Np OO o bz, i, 16 h
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t "H NMR (CDCls, 250 MHz): 8 1.71 (d, 3H, J = 7.0 Hz); 1.99 (d, 20
[

[3H, J=3.3Hz); 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).

E 3P NMR (CDCls, 101 MHz): 8 150.23 (d, J = 34.3 Hz); —44.84 (d, J = 34.3 Hz}.
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[ H NMR (CDCls, 250 MHz): 6 1.64 (d, 3H, J = 3.5 Hz); 1.79 (d,
[

13H, 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&XL100.8 Hz), 5.37 (m, 1H); 6.91 (m, 1H); 7.10~7.99
[

[ (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). 10
O
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00000 @4nL)0 (RO S0 Rp)-19(239mg0 0.5mmol) 0 Et,N(209uLO 1.5mmol)0 O O O (
$)-4-000-3,5-0000-4-0000000000T([2,1-a03,4-a° 10000 OO (175m
g0 0.5mmo)J 000 0000000000000 0O0O0O0O0O0O0O0OOOO0@600)IOO 30
0000000000 O0O0O0OO0OO0OO0OOOOOOOODODOOO-Et0Ac(901)0 000000
0000000000 00000(377mg0 95%)0 0000
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[ 'H NMR (CDCls, 250 MHz): & 1.69 (d, 3H, J = 6.8 Hz); 1.86 (d,

[

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

[

t1H); 5.156 (m, 1H); 5.88 (dd, 1H, J = 8.5&&£1*0.8 Hz), 6.91 (m, 1H); 7.10~7.92

[ 40
[ (m, 22H), 8.31 (m, 1H). *'P NMR (CDCl3, 101 MHz): 6 150.64 (d, J = 21.8 Hz);

[

r—33.31 (d, J = 21.8 Hz).
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00000 @4nmL)0 (RO Seed Sp)-22(252mgd 0.5mmol) 0 EtyN(209uLO 1.5mmol)0 O O O (
R)-4-0 00 -3,5-0000-4-0000000000T[2,1-a03,4-a° 100 O0O00O(175m
gdOo.5mmo)ICO0DOODOODOODOODOODOODOODOOeO OO OO
0000000000000 0ooD0o0oD0oo0ooDOoooDOoOgn-etbAc(O0 1Y) DO OoDOooOoOoO
0000000000 00O0O0aon((392mgd 96%)d OO O O
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[ 'H NMR (CDCls, 250 MHz): & 1.63 (d, 3H, J = 7.0 Hz); 1.76 (d

[

[3H, J = 3.5 Hz); 3.69 (s, 5H); 4.09 (m, 1H); 4.30 (, 1H, J = 2.3 Hz); 4.34 (m

B ‘l,}

[
-1H); 4.89 (m, 1H); 6.71 (dd, 1H, J = 8.5 8£0°0.8 Hz), 7.07~7.84 (m, 25 H).®'p

[LNMR (CDCls, 101 MHz): & 149.07 (d, J = 60.5 Hz); =36.59 (d, J = 60.5Hz).
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i "H NMR (CDCls, 250.13 MHz): 8 1.08~1.68 (m, 25 H), 3.12 (m, 1H),
[

13.91 (s, 5H), 4.07 (m, 1H), 4.29 (¢, 1H, J = 2.3 Hz); 4.38 (m, 1H), 6.87~6.98 (m
[

[2H), 7.15~7.25 (m, 6 H), 7.35 (t, 1 H, J = 7.3 Hz); *'P NMR (CDCl;, 101.25

[

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

0

O00Oaoao 10
000 34
(ReO0S:.0Sp)-2-(1-00000O00DOO0DOO0ODO)DODO]-1-[1-0000)00O00O
0000]100000T[(RO Sg.0 Sp)-34]0

ooooao

O0oo0oad D

[
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[‘(::::ZT/l\OAC 2PH (::::I?/l‘PCyz
( g
[©

[

ACOH -N
rt, 16 h @ d 20

Re-Sge-Sp-12 Rc-Spe-Sp-34

O0Ooo0oooao
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Ooooo0oo

000 (3mL)0 (RO Sge0 Sp)-12(506mg0 1.0mmol)J 000000000000 DO (243ul
O1.2mmol)0 000000000000 000O00010%,C0,0 00 (60mL)0 00 0EL,0

(2x 25ML) 0000000000 ODO0O0OO00O(MS0,0)0 0000000 O0O0O0O0O0ODD
000000 (Si0,00000-Et0Ac=901)0 000000000000 0000000

000 (613mg0 95%)0 0 00 O

oooo0oao 30
oooooao

[ "H NMR (CDCl3, 400.13 MHz): 6 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 8£1x7.2 Hz); 7.45 ~ 7.49 (m, 2H); 7.60 (ddd, 1H, J =

E 8.5, 6.8 sL1x1.4 Hz); 7.82 (1, 2H, /= 8.1 Hz); 9.28 (dd, 1H, J = 7.6&£1x0.8 Hz).

E’”P NMR (CDCls, 162 MHz): 8 17.46 (d, J = 27.7 Hz); 42.43 (d, J = 27.7 Hz).
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OAc @LPCyz
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0
DDO0O0O0O
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2x 25ML) 00 0000OOODOOODODOODOOWgSo,0)0 0D 0 O0DODODOODOOODOO0OO
Oooooodsio,0booon-etoAc=90 HOODDODODODDODODODODOOoODOoOOoODOooOooOaoao
000 (618mgd 95%)0 0 O O O

oooooao
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t 'H NMR (CDCls, 250.13 MHz): 5 0.84~1.85 (m, 25 H), 3.16 (m, 1H),

[

1 3.96 (s, 5H), 4.00 (m, 1H), 4.35 (t, 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 (CDCl3, 101.25 MHz): & 14.93

C
(d, J=22.8 Hz); -34.80 (d, J = 22.8 Hz).
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ooooodd

i "H NMR (CDCls, 250.13 MHz): 8 1.15~1.71 (m, 25 H), 3.26 (m, 1H),

E 3.79 (s, 5H), 4.10 (m, 1H), 4.29 (t, 1H, J = 2.3 Hz); 4.37 (m, 1H), 7.17~7.24 (m
E 5H), 7.34 (m, 1 H), 7.50 (d, 1H, J = 9.5 Hz); 7.50 (dd, 1H, J = 3.0 5 0*1.5 Hz);
757 (ddd, 1H, J = 8.3, 5.0%£01.5 Hz); 7.81 (d, 1H, J = 8.5 Hz); 7.87 (m, 1H),

[ ‘
:8.31(d, 1H, J = 9.5 Hz); *'P NMR (CDCls, 101.25 MHz): 8 15.67 (d, J = 30.9 "

Hz); -34.20 (d, J = 30.9H2).
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[ "H NMR (CDCls, 250.13 MHZ): 6 1.07~1.68 (m, 25 H), 3.26 (m, 1H),

[

[ 3.85 (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 =
[ 40
. 33.1 Hz).
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(2x 25ML) 000000000000 O0DO0OOMgS0,0)0 0000000 ODODOOOD
000000 (Si0,00000-Et0Ac=901)0 0000000000000 0000000
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[ 'H NMR (CDCls, 250.13 MHz): & 1.02~1.72 (m, 25 H), 2.93 (m, 1H),

[

[ 3.66 (s, 5H), 3.76 (m, 1H), 4.29 {t, 1H, /= 2.3 Hz); 4.32 (m, 1H), 7.14~7.69 (m

[

E14 H); *'P NMR (CDCls, 101.25 MHz): & 18.44 (d, J = 36.7 Hz); -37.67 (d, J =

[36.7 Hz).
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'H NMR (CDCls, 400.13 MHz): 6 1.28

((d, 8H, J = 6.7 Hz); 1.71 (s, 12H); 3.16 (m, 2H); 3.84 (s, 6H); 4.05 (m, 2H); 4.16

L

({m, 2H); 4.53 (1, 2H, /= 2.3 Hz); 6.62 (t, 2H, J = 7.4 Hz); 6.73 (dd, 2H, J = 8.1

[

rand 4.6 Hz); 6.85 (ddd, 2H, J = 7.4, 5.34£01.8Hz); 7.03 ~ 7.11 (m, 10H): 7.17

[
(td, 2H, J = 8.5551:1.6 Hz); *'P NMR (CDCls, 162 MHz): & —39.53 (s).
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[ 'H NMR (CDCls, 400.13 MHz): &
[

$1.28 (d, BH, J = 6.8 Hz); 1.74 (s, 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 ~ 7.08 (m, 10H); 7.50 (i,
(2H, J= 8155011 Ha); 753 (td, 2H, J = 6.8 5x01.3 Hz); 7.70 (d, 2H, J = 8.1
Hz); 7.83(d, 2H, J = 8.1 Hz); .16 (t, 2H, J = 7.1 Hz); *'P NMR (CDCls, 162

[LMHZ): 5 —39.47 (s).
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ugoodaoan

[ 'H NMR (CDCls, 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, 43X 1.0Hz); 6.96 ~ 7.34 (m, 22H); 7.565 (d, 20, J=
[

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

[ Hz); *'P NMR (CDCls, 162 MHz): & - 41.73 (s). 10
O
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ugoodaoan

[ 'H NMR
E (CDCl3, 400.13 MHz): § 1.42 (dm, 1H, J=13.3 Hz); 1.74 (m, 1H,); 2.89 (d, 2H,
E J=5.1 Hz); 3.03 (s, 3H); 3.59 (m, 1H); 3.60 (s, 3H); 3.74 (m, 1H); 3.91 (td, 1H,
E J =122 BLK2.5 Hz); 4.08 (s, 5H); 4.24 ~4.27 (m, 2H); 4.70 (m, 1H); 5.71 (d,

[
C1H, J =25 Hz); 6.74 (dd, 1H, J = 7.965L0°4.6 Hz); 6.80 ~ 6.86 (m, 2H); 7.22 (m, 10

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

[

31.46 (s).
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Dooooon
[ 'H
[

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

[
r (dd, 1H, J= 1036 L1 4.8 Hz); 2.67 (dd, 1H, J = 10.38L 5.6 Hz); 2.76 (s, 3H);

[

: 3.58 {m, 1H); 3.67 (m, 1H), 3.86 (td, 1H, J= 122112 2.5 Hz); 4.15 (s, 5H);3.74
[

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

E(m. 1H); 6.69 (d, 1H, J= 2.5 Hz); 7.16 (ddd, 1H, J= 7.1, 5.18L11.2 Hz); 7.29 ~

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

[
- Hz); 8.25 ~8.28 (m, 1H). *'P NMR (CDCls, 162 MHz): 5 — 28.03 (s).
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0(SeeOR)-2-[(2-000000D00)0D0O0D000DN]0D000000000000O
0 O [(Sg. 0 Rp)-48]0
Ooooooao
ooooodd
[ D/j\/
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[ ; - OMe
[ 4 p-TSOH (cat,) CHO
[ Fe Rml > p’o.An

N .

. CHoCls- Fe o,

: )
[ g ' .
(25,45, Seq Rp)as (See, Rp)-d8
goooooad

000000 ([(2 SO4 SOSe.0Rp)-46](4.0mg0 7.5mmol)0 p-TsOHO H,0(2.0g)0 CH,ClI
L,(50nL)0 0 OH,030ML)0 000000020000 00000000000NaHCo,0 0
D0 (omL)00000MgS0,0)I000000DN0N0N0N0N0NDN0N00NONONDN00O0O0O
000D (3.20g01000)0 0000000000000 000000

000000

000000

[ H

[

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

[

C1H, 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 (CDCls, 101

[
:MHz): 6 - 34.66 (s).
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0000002 SO4 SOS;.0Rp)-46]1(4.73g0 7.5mmol)0 p-TsOHO H,0(2.0g)0 CH,CI
L,(50mL)0 0 0O H,0@(30ML) 0000000020 00000000000000NaHC0,00
ODO(onml) 00000 (MgS0,0)0 0000000 O0DONDNDONONDNDNONDOONODOOOO
0000 (3.36g01000)0 0000000000000 000000O

gooooan
ugoodaoan
C
L

H

[NMR (CDCl3, 250.13 MHz): & 4.04 (m, 1H); 4.28 (s, 5H); 4.76 (t, 1H, J = 2.3Hz),

[

15.17 {m, 1H); 7.02 {m, 1H); 7.29 ~ 7.48 (m, 6H); 7.52~7.59 (m, 2H); 7.80 (1, 2H,

[

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

[
:MHz): 6 - 30.50 (s).
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EEFRM 'H NMR (CDCl, 250 MHz): 8 2.61 (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,

[

[ 5H), 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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mol)O
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THF, -78 C~rt
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O0O0OO0DO0OO0OO0OO0OCONHCIODODOO0O000C0OO0CH,Cl,(2x 20mL)00 O O
0000000 (@oNL) 0000 DO (MgS0,0)0 0000000000000
00000000000 (Si0,00000-EtoAc=601)0 000000002
000D0(@MO901)00000000000(1.322g0930)0 0000

E4£n¥: 'H NMR (CDCls, 250 MHz): & 2.39 (br. s,

[1H), 3.66 (m, 1H), 4.24(s, 5H), 4.29 (t, 1H, J = 2.4 Hz}, 4.57 (m, 1H), 4.22 (m,

[

:2H), 6.40~4.49(m, 3H), 6.61~6.67 (m, 2H), 6.83 ~ 7.01 (m, 4H); 7.10~7.59 (m,

I: .
‘H), 7.75 (br. O, 1H, J = 7.8 Hz), 8.28 (m, 1H). >'P NMR (CDCls, 101 MHz): 5 -

[
18.54 (d, J = 21,0 Hz), -29.56 (d, J = 21.0 Hz).
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0000000000000 000)]00000I[(S:.0R,0a S)-53]10
Do0oooao

gooogoad
: OH PPh, OMe PPh,
[
[ KH.Mel  <C
Fe P > A
[ Fe Pegan THF Fe Rooan
[
. (Sees Rp8)-51 (Sres RpaS)-53
0
gooood

O THF(10O L)OKH(O OO OO0 OO0 30%0174mg0 1.3mmol0 00000000000 [(
Se.0a S)-51](690g0 1.0mmol)D 00 0 DD O DO00D0200000000000 0 (68uLO
1.iml)0 0 0000000000000 0000000000200000000 00 MeOH
(0.5ML) 00000000000 DO0O0O0O0O0DO0O0O0CH,CI,(20mML)0000000 (10
ml)DOODODO ((lonl)DDDODODO (MgS0,0)0 0000000000000 00O0O00O0O
0000000000 (Si0,00000-Et0Ac=1001)0 000000000000 (463mg
O660)0 0000

Dooooao

Dooooo

[ 'H NMR (CDCla, 250 MHz): 8 2.82 (s, 3H), 3.50 (m,

[

t1H), 3.57 (s, 3H), 4.11 (t, 1H, J = 2. Hz), 4.17 (s, 5H), 4.19 (m, 1H), 5.79 (d,

[

r1H, J = 6.8 Hz), 6.54~6.64 (m, 2H), 6.69 (m, 1H), 6.84 (ddd, 1H, J =7.8,4.3 4w

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

[
(MHz): 6-18.44 (d, J=18.7 Hz), -31.19 (d, J = 18.7 Hz).
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dooO0oO0oO0oOoOoOoOoOoOoOoooOo(Gomooooon (Na,so,0)d00O0O0O0O0OO0OOOOaO
0000000000 O0DoDOoO0Odsio,00oon-EtoAc=50 1) 00000 O0ODOOO0OOn
0000 o0oDOoo0ooDOoooooo((12.51gbo9s80 )0 oo oo

O00ooao

Ooo0oonoao

[ "H NMR (CDCls, 250 MHz): 6 2.67 (dd, 1H, J =

[

13.5 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 = 8.5%X153.5 Hz), 7.00 (m, 1H), 7.18 (m, 1H), 7.16 ~ 7.37

[
((m, 12H); *'P NMR (CDCls, 101 MHz): 5 -17.30.
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O THF(20O0 L) OKH(O O OO DOOODOO30%O 3.75g0 28.1mmol 0 0 OO O O O THF(1800O L)
0(S,,a08)-2-000-1-[a -(2-00 0000000000 OO)]00O0O0OO0OOOOOOT]
(Se.0 a S)-55](12.00g0 21.6mmol) D 0 D00 00 D0O0DO00D20000000000 (1.
480 LO 23.8mmo) 0 000000 DOOODODOODDODOODDOODDODOODOODDODIDOOOOOO
OOOMeOH(AML)YOODODOODODOODODOODODOODODOODOOODRDOOEtOAc(L50mL)O0 O OO
O(oomb) D0 O0ODO@oomL) 0D OO0 WgSo,0)I 00000000 OODOODOO
0o0oo0ooooooooooo(sio,ddoon-etoAc=s501) 000 00O0DOooOoOod
0 (12.10g0 980 )00 00O O

Ooooad
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[ "H NMR (CDCls, 250 MHz): 5 3.29 (s, 3H), 3.96 (t, 1H, J = 2.5 Hz), 4.01

[

L(m, 1H), 4.27 (s, 5H), 4.33 (m, 1H), 6.09 (d, 1H, J = 7.8 Hz), 7.04 (m, 1H), 7.15

[

[~ 7.37 {m, 12H), 7.44 (m, 1H); >’P NMR (CDCls, 101 MHz): & -18.46.
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O THE(30mL)O 0O OO0 O [(Sf.0 a S)-56](2.85g0 5mmol)0 0 O O O 1.7M t-BuLi(6.5mL
O1imol)D -780 0 0000000000000 O0O00-7800100 000 O OPhPCI, (746
uLlO0 5.5mmol)0 00000000000 O0DO-78003000000000000000

00000010000 00000000000-780000 000 o-AnLi[Et,0(30mL)O 2
-0000000O00(805uLO 6.5mmol)0 1.7M t-BuLi(7.6mLO 13mmol)0 O O -780 00 O O
0D]000000O00C0O000000D0D0DO0O00DO000O0O00-7800000000000
00000000 (oMmML)ODDODODODODO0DDDNDODDDOODDDOO(30n)00 000 (MgSo,
0D)I0DO0O0O0O0OO0OOO0OO0OOOOOOODODODOOOODOOOOOOOOOO0(Sio,00000
-Et0Ac=100 1) 00 DODC0CODODCOOOCOOOOODOOODDOODDOOOOO(3.2190 910)

ooooad
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gooaoan

[ *H NMR (CDCls, 250 MHz): 5 2.71 (s, 3H), 3.67

L

[(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 (CDCls, 101 MHz): & -17.88 (d, J = 10.0 Hz), -33.156 (d, J = 10.0 Hz).
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00000010000 00000000000-78000 0000 o0-AnLi[Et,0(30mL)0 1
-0000000 D0 (900uLD 6.5mmol)0 1.7M t-BuLi(7.6mLO 13mmol)D 0 O -780 00 0 O
0000000000000 0O0O00000O0D00O0O0O0O0-7800000000000
00000000 (@ML))DOO0DCODONDNO0OODODDO0O0O0DOO0(30nl)0 0000 (MgSo,
0)oOODODODOOOODODODOOOOO0DODOOO0ODO0DODOOO0ODO0O0OO(Sio,0o00omn
“Et0Ac=1001)0 0 0000000200000 00000(QO0009Y01)0000000

000D0(3.30g0910)0000000000000000000000O00000000
000000 I([(See0Sp0a $)-58](2.83g0780)0 0000000000000 OMe0HD
0000000000 0000000000000I([(See0Re0a $)-597(217mg0 60 )0
0000 10
oooo0oao
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[ 459 [(Sre,Sp,aS)=58] : 'H NMR (CDCl3,
[

[ 250 MHz2): 8 2.96 (s, 3H), 3.74 (m, 1H), 3.84 (s, 5H), 4.13 (t, 1H, J = 2.5 Hz),
[

£ 4.20 (m, 1H), 6.04 (d, 1H, J = 7.3 Hz), 6.89~7.41 (m, 20H), 7.55 (ddd, 1H, J =

C
. 8.0, 6.8%L 1.3 Hz), 7.64 (dd, 1H, J =8.8%41*1.5 Hz), 7.69 (ddd, 1H, J = 5.3,

"35and 1.7 Hz), 7.89 (t, 2H, J = 8.0 Hz), 8.32(dd, 1H, J = 7.5 #5068 Hz). *'P 20
E NMR (CDCls, 101 MHz): 5 -18.83 (d, J = 21.3 Hz), -35.08 (d, J = 21.3 Hz).
: Vit [(Sre,Re,a8)-59]: "M NMR (CDCls, 250 MHz): 6 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 5%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 (CDCls, 101 MHz): & -18.52 (d, J = 18.4 30
[
(Hz), -27.69 (d, J = 18.4 Hz).
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[1H), 3.66 (s, 3H), 4.10 (s, 5H), 4.29 (t, 1H, J =2.0 H2), 4.41 (d, 1H, J=12.5

[

[Hz), 4.53 (m, 1H), 4.58 (dd, 1H, J = 12.5658&0 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): & -
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[ "HNMR (CDCls, 250 MHz): 8 3.71 (m,
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14.10 (s, 5H), 4.30 (t, 1H, J = 2.5 Hz), 4.54 (m, 1H), 5.01 (d, 1H, J = 12.0 Hz),

[
(5.12(dd, 1H, J = 12.06£02.3 Hz), 6.77 (m, 2H), 6.83 (1, 1H, J = 7.5 Hz), 7.25

E(m, 1H), 7.37 (m, 3H), 7.51 (m, 2H). *'P NMR (CDCls, 101 MHz): & -34.60.
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[ "H NMR (CDCls, 250 MHz): § 1.46 (s, 3H), 3.74(m, 1H), 4.15 (s, 5H),
[

[ 4.38(t, 1H, J = 2.5 Hz), 4.59 (m, 1H), 5.00 (d, 1H, J 1.3.5 Hz), 7.28~7.45 (m,

[
- §H), 7.54 (m, 1H), 7.69 (&, 1H, J = 7.8 0: 1.8 Hz), 7.78 (m, 2H), 8.23 (m, 1H),

[
- 8.64 (m, 2H). *'P NMR (CDCl3, 101 MHz): 5 -30.85.
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NMR (CDCls, 250.13 MHz): & 0.99~1.79 (m, 22 H), 2.56 (br. d, 1H, J = 12.5

[

[Hz), 2.73 (br. d, 1H, J = 12.5 Hz), 3.58 (m, 1H), 4.00 (s, 5H), 4.20 (m, 1H), 4.57

[

[(m, 1H); 4.32 (m, 1H), 6.74~7.58 (m, 9 H); *'P NMR (CDCls, 101.25 MHz): 5 -
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12.93; -35.19.
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[2.70 (dm, 1H, J = 12.5 Hz), 3.67 (m, 1H), 4.06 (s, 5H), 4.27 (t, 1H, J = 2.5 Hz),
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oooo0oao
000059

0 (S¢O Sg. 0 Rp)-670
oooo0oao
oooooao

)
@N 1) n-BuLi, TMEDA
2) PhPCl, (
p—f'!.Np

i
[
[
, Fe - Fe
[
[
i

@ 3) 1-NpLi @

(S)~65 (Sc, SFer Rp)-BT
O
oooogd
O Et,0(50mL)0 (S)-66(1.5690 5mmol)d O O TMEDA(1.0mLO 6.5mmol)0 O O O O 2.5M n-Bu
Li(2.6mLO 6.5mmol)0 -780 O 0 OO O -78003000000PhPCI,(0.95mLO 7.0mmol)0O
ocooo-7sgboz2000000000CO0O00CDODOOOOOODO1.5000000000¢0
00O0-7800000 00 1-NpLi[Et,0(40mL)01-0 000000 O (1.39mL0 10mmol)
.7M t-BuLi(ll.8mLO 20mmol)0 0D -780 000000 000CDO0O0O0O00O0OOOOO
cooooooooooooOooO0ooboOobOOoOUOOODODODOD@OMLH)ODODODODOODOO
O0DO0O0oDO0O0OoO0Oo@@oml) DODOOO0MgS0,0)000O0C0DONO0NDODODDOO
OD0O0O0O(Sio,0Et0Ac-0 00 0=1050103) 00 0000000000000 00¢06
0 (2.2590 85%)0 0 0 O O
oooaod

OooOoo0oood
Oooooo- ™

10

20

30

40

50



(67) JP 2007-517850 A 2007.7.5

ogoooodd

t T4m . 'H NMR (CDCls, 400.13 MHz): 8 0.58 (d, 3H, J =
E 6.7 Hz); 0.73(d, 3H, J=6.7 Hz); 1.58 (m, 1H), 3.45 3.52 (m, 2H), 3.61 (m,

E 1H), 3.78 (m, 1H), 4.29 (s, 5H); 4.44 (t, 1H, J = 2.6 Hz); 5.05 (m, 1H); 7.08(dq,
E1H, J=7.08504.4 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 = 8.3 %X 1 4.3 Hz).*'P NMR (CDCls, 162 MHz):

[
-5~ 23,52 (s).
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