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TsCl, pyridine, MS4A

o e} OoH
87% B|C = "
N H R
TR %/rT M
ONAP
. 24: R =TIPDS. R* = B 30: R* = OT
TBAF, 90% [ _ e . " NaCN, DMF, 95% i CNS
: = =Bn 31: =

TBSC!, imidazole, B5% ’ 1. DIBAL

'——— 26: F° =TBS, R® = Bn 2. NaBH, E 32: R* = CH,OH

DDQ, (CHoCl)a/H,0, 59% [
NAPBr, NaH, TBAI, 100%
TBAF, 00%

27: Ff =TBS, A? = H
28: A = TBS, R® = NAP
29. R% = H, R® = NAP

1. 0s0O,, NMO
; then NalO,
2. allylSnBu,, MgBr,

——— e

3. CSA, [CHCh,
BB% (3 steps)

34:X=CH, R'=H
35: X =CH,, R' = NAP
36: X =0,R' = NAP

NAPBI, NaH, TBAI, 81% | _
050, NMO, then Nal0, [ __

Mt 1

30 3

AllySnBus

2

Se(0Th,

48%
38

Ouné~am

s 2

50



p mol) THF (4 mL)

(5)

TsCl, pyridine, MS4A

87%
= R - 3o A - OT:
TRAF, soo [ 2% R - TIPDS, K - Bn NaC, DMF, 95% [~ 0 T F
TBSCI, imidazal ss%l___ZS:Rz=H'R3=B" Lgea [T
, imidazole, 3
m 28 R -TBS, R —Bn 2. NaBH, 32: A% = CH,OH
00C. (OOl M0, 39% | o7 o2 1o p
NAPEBr, NaH, TBAJ, 100% | _ . 12 _ T8S. B - NAP
TBaF, oo [ 20: R* = H, R° = NAP :
BN 3

20 , 283 p mol)

16 p mol, 90%)
(97 mg, 129

TBAF (283 p L, 1.0M THF
o256

'H NMR (500MHz, CDCls) 8 1.51 (1H, q, /11.3 Hz), 2.28 (1H, dt, J=11.3,
4.6 Hz), 2.26-2.31 (1H, m), 2.34 (1H, ddd, J=12.0, 5.8, 2.7 Hz), 2.34-2.48 (2H,
bx), 2.64 (1H, ddd, /=158, 7.7, 3.6 H2), 2.60 (1H, ddd, J=12.5, 9.4, 3.8 Hz),
3.07 (1H, t, J=0.3 Hz), 3.11 (1H, td, J =9.8, 4.2 Hz), 3.24 (11, ddd, J=11.0,
9.2, 48 Hz), 3.28 (1H, td, J=9.7, 4.0 Hz), 3.33 (1H, t, J=7.6 Hz), 3.38-3.13
(1H, m), 3.47 (1H, t, 7=8.7 Hz), 3.60 (1H, dt, J=8.7, 3.5 Hz), 3.76-3 .81 {2H,
m), 3.89 (1H, dd, J=11.5, 3.9 Hz), 4.00 (1H, ddd, J=15.5, 6.0, 3.3 Hz), 4.15
(1H, ddd, /=8.8, 4.3, 2.8 Hz), 4.29 (1H, dd, J =15.5, 6.0 Hz), 4.45 (1H, dd, J
=8.8, 4.0 Hz), 483 (1H, d, J=11.6 Ha), 4.87 (1H, d, /=116 Ha2), 5.60 (1H, dt,
J =12.4, 2.3 Hz), 5.71-5.81 4H, m), 586(1H, ddd, J =11.4, 5.7, 2.7 Hz),
7.24-7.28 (1H, m), 7.30-7.35 (2H, m), 7.38-7.41 (2H, m); 13C NMR (125MHz,
CDCly) b 32.49, 34.58, 36.81, 64,45, 68.33, 70.09, 70.11, 73.15, 75.14, 78.03,
80.43, 80.78, 81.09, 82.08, 84.69, 84.96, 87.37, 126.71, 126.75, 127.42, 127.72,

128.16, 130.86, 131.33, 134.87, 136.25, 139.05.

TBS
(59 mg, 116 p mol) (6.0 mL) 3
(261 mg, 1.7 mmol), imidazole

(314 mg,4.6 mmol)

mg, 99 u mol, 85%)
(100u L)

30

(59 mg, 1

73



(6)
11 12
fe&#2 6

[a]zsP -42.3° (¢ 1.03, CHCly); IR (film) v (cm) 778, 837, 1088, 1256, 1472,
2858, 2930. 'HI NMR (500MIHz, CDCls) 5 0.02 (6H, s), 0.07 (6H, =), 0.88 (9H,
g), 0.91 (8H, &), 1.51 (1H, q, 7 =11.4 Hz), 2.21-2.25 (1H, m), 2.28 (1H, dt, J
=11.4, 4.2 He}, 2.30-2.36 (1H, m), 2.63 (1H, ddd, J =11.0, 7.7, 3.7 Ha),
268274 (1H, m}, 3.06 (1H, t, J =93 Hz), 3.10 (1H, td, J =8.7, 3.9 Hz),
3.20-3.26 (2H, m), 3.28 (1H, dd, 7 =8.3, 3.6 Hz), 3.32 (1M, ¢, J=8.2 Hz), 3.45
(1H, t, J=8.0 Hz), 3.56 (1H, dd, J=10.8, 7.3 Hz), 3.60 (1H, dt, 7=8.2, 3.2 Hz),
3.78 (1€, dd, 7=8.3, 1.9 Hz), 3.94 (1H, dd, J=10.8, 2.0 Hz), 4.00 (1M, ddd,
=15.7, 5.6, 2.8 Hz), 4.07 (11, ddd, J=8.6, 4.0, 2.3 Hz), 4.23 (11, dd, J=0.1,
3.0 Hz), 428 (1H, dd, J=15.7, 5.8 Hz), 481 (1H, 4, J=11.9 Hz), 487 (1H, d,
J=11,9 Hz), 5,55 (1H, dt, J=12.4, 2.3 Hz), 5.64-5.68 2H, m), 5,76 (1H, ddt, J
=11.3, 8.2, 2.9 Hz), 5.86 (1H, ddd, /=11.3, 5.7, 2.6 Hz), 5.90 (1F, dt, J=12 4,
2.3 Hz), 7.24-7.28 (1H, m), 7.31-7.35 (2H, m), 7.39-7.42 (2H, m); 3C NMR
(125MHz, CDCl3) 6 -5.25, -5.16, -5.10, -4.40, 17.93, 18.38, 25.69, 25.96, 32.56,
34,58, 36.82, 64.28, 68.32, 70.24, 73.21, 75.12, 76.72, 77.19, 78.02, 80.59,
80.84, 80.95, 82.10, 84.79, 87.15, 87.31, 125.36, 126.76, 127.36, 127.72,
128.15, 129.99, 131,36, 135.41, 138,20, 139.16; MALDI-TQF MS Caled for
CuH40sSisNa (M+Na*) 763.4038, found 763.3288.

0
(73 mg, 99 p mol) 1,2- (10 mL)- - 2 2 3 1
(500 p L) (24 mg, 107 p mol) NaHCOs
30 .
2 2 3 (7 mg, 10 p mol,41%)
3 7(6 mg, 9 p mol, 39%)
4 (7 mg, 10 p mol) 1,2-dichloroethan
39 e (2m)- > (100 p L) (2.4 mg,
mg, 53 u mol, 55%) (20 mg, 31u mo 11 p mol)
1, 32%) (39 mg, 53 p mol) 2 2 3
1,2- (G mL)- 2 (250p L) 1
(13 mg, 58 p mol) 3
2 2 3
1 40 (4 mg, 6 p mol, 59%)
3 47 mg (72 p
4 mol) 7 7

(17 mg, 23 y mol, 44%)
(17 mg, 50 p mol, 50%)
(17 mg, 23 p mol) 1,2- (3 mL)-
> (150u L) (6 mg, 26 p mol)



mg, 72 y mol)

(3.5 mg, 144 p mol),

(100 p L)

7)
13 14
&2 7

folz® -59.1° (c 0.93, CHCls); IR (flm) v (em™) 778, 836, 1090, 1256, 1472,
2360, 2858, 2930, 3475; lH NMR (500MHz, CDCL) & 0.02 (6H, s), 0.07 (6,
s), 0.88 (9H, s), 0.91 (9H, s}, 1.58 (1T, q, 7=11.3 Hz), 2.22 (1H. ddd. J=17.7,
5.3, 2.5 Hz), 2.28 (1H, dt, J=11.3, 4.3 Hz}, 2.34-2.41 (1H, m), 2.62 (1H, ddd,
J=16.4, 8.3, 2.9 Hz), 2.70 (1L, ddd, /=17.7, 8.3, 4.0 Hz), 2.71-2.28 (1H, br),
3.00 (19, t, J=9.3 Hz), 3.11 {(1H, ddd, J=12.5, 8.6, 4.2 Hz), 3.20-3.27 (3H, m),
3.31 (1H, ddd, J=B.9, 7.6, 2.0 Hz), 3.56 (1H, dd, J=10.7, 7.6 Hz), 3.57-3.64
(2H, m), 3.80 (1H, ddd, J=8.9, 3.4, 2.1 Hz), 3.91 (iH, dd, J=10.7, 1.4 Hz),
4.01 (1H, ddd, J=155, 6.3, 3.8 Hz), 4.06 (1H, ddd, 7=10.9, 4.7, 3.0 Hz), 4.22
(1H, dd, J=8.9, 2.7 Hz), 4.32 (1H, dd, J=15.5, 6.0 Hz), 5.60 (1H, dt, J=12.4,
2.3 Hz), 5.64-5.67 (2H, m), 5.84 (1H, ddt, J=11.6, 8.8, 2.9 Hz), 5.88-5.94 (2H,
m); 130 NMR (125MHz, CDCLy) & -5.24, -5.18, -5.13, -4.41, 17.94, 18.35, 26.72,
2592, 32.56, 34.28, 36.73, 64.25, 68.15, 70.19, 73.02, 74.23, 75.88, 77.92,
80.02, 80.61, 80.99, 84.78, 87.23, 87.61, 125.31, 127.69, 129.78, 13165,

135.58, 138.29; MALDI-TOF MS Caled for CasHssOsSizNa (M+Na*) 673.3568,

found 673.3409.
47
(1 mL)- (300 p L) 0 MgSO0.
(1.3 mg, 3.6 p mol),
(24 mg, 108 p mol) t)

(58 mg, 72 p mol,quan



(8)
15 16
ftama s

[alxP -33.6° (c 1.00, CHCL); IR (flm) v (cm?) 777, 836, 1087, 1256, 2341,
2360, 2857, 2929; tH NMR (500MHz, CDCl) 5 0.02 (6H, s), 0.07 (6H, s), 0.88
(9H, 8, 0.91 (9H, s}, 1.51-1.57 (1H, m), 2.20-2.25 (1H, m), 2.28 (1H, dt, J
=11.8, 3.9 Hz), 2.31-2.38 (1H, m}, 2.64 (1H, ddd, /=16.0, 7.6, 3.8 Hz), 2.71
(111, ddd, J=16.6, 8.8, 3.8 He), 3.09-3.12 (2H, m), 3.24 (1H, ddd, J=11.0, 8.7,
4.9 Hz), 3.28 (1H, td, J=9.5, 3.8 Hz), 3.34 (1H, ddd, /=9.3, 7.3, 2.2 Hz), 3.36
(1H, t, /=8.7 Hz), 3.51 (1H, t, J=8.8 Hz), 3.56 (1H, dd, /=10.7, 7.3 Hz), 3.61
(1H, dt, J=8.8, 2.8 Hz), 3.81 (1H, ddd, J=8.7, 4.5, 2.8 Hz), 3.94 (1H, ad, 7
=10.7, 2.2 Hz), 4.04 (1H, ddd, J=15.3, 5.3, 3.0 Hz), 4.08 (1H,ddd, J=8.8, 4.4,
2.6 Hz), 4.23 (1H, dd, J=9.3, 2.4 Hz), 4.31 (1H, 44, 7=15.3, 5.8 Hz), 4.97 (1H,
d, 4 =11.9 Hz), 5.04 (1H, 4, 7 =11.9 Hz), 560 (1H, dt, J =12.0, 2.3 Hz),
5.65-5.68 (2H, m), 5.77 (1H, ddt, /=119, 7.6, 4.1 Hz), 5.86 (1H, ddd, /=119,
5.7, 2.8 Hz), 5.91 (1H, dt, J=12.0, 2.2 Hz), 7.44-7.46 (ZH, m), 7.53-7.55 {1H,
m), 7.80-7.83 (3H, m), 7.84-7.86 (1H, m); 1¥C NMR (125MHz, CDCls) & -5.19,
-5.12, -5.09, -4.39, 17.95, 18.42, 25.73, 25.99, 32,60, 34.63, 36.87, 64.32,
67.96, 68.36, 70.30, 73.26, 75.14, 78.04, 80.67, 80.88, 81.01, 82.09, §4.82,
87.22, 87.40, 125.38, 125.58, 125.83, 126.06, 126.29, 126.77, 127.63, 127.80,
127.87, 130.03, 131.35, 132.95, 133.28, 135.47, 136.71, 138.21; MALDI-TOF
MS Caled for CasHecOsSizNa (M+Na+) 813.4194, found 813.3141.

(41 mg, 72 p mol, 99%)
(58 mg, 72 p mol) (2 mL)
(158 mL, 1.0 M THF , 158 p mol)
30



(9)
17 18
&2 9

falzi® -61.1° (c 0.82, CHCLs); IR (film) v {cm™) 756, 1093, 1260, 1367, 2360,
2875, 3399; 'H NMR (500MHz, CDCly) & 1,52 (1H, g, &~11.3 Hz), 2.18-2.24
(2H, br), 2.25-2.38 (31, m), 2.63 (1H, ddd, J =158, 7.6, 4.8 Hz), 2.67 (1H;
ddd, /=13.0, 9.2, 3.4 Hz}, 3.09-3.12 (2H, m), 3.24 (1H, ddd, J=11.3, 8.8, 4.4
Hz), 3.28 (1H, td, #=10.2, 4.3 Hz), 3.37 (1H, t, .J=8.7 Hz), 341 (1H, hep, J
=4.8 Hz), 3.52 (1H, t, J=8.7 Hz), 3.61 (1H, dt, J=8.8, 3.0 Hz), 3.77-3.83 (2H,
m), 3.90 (1H, dd, J=10.3, 2.2 Hz), 4.04 (1H, ddd, /=15.3, 6.2, 3.0 Hz), 4.14
(1H, ddd, J=9.0, 4.0, 2.4 Hz), 4,31 (1H, dd, J=15.2, 5.7 Hz), 4.46 (1H, dd, J
=8.6, 4.5 Hz), 4.98 (1H, d, /=11.8 Hz), 5.02 (1H, d, J=11.8 Hz), 5.64 (1H, dt,
J =12.5, 2.2 Ha), 5.71-5.81 {dH, m), 586 (1H, ddd, J =116, 6.0, 3.6 Hz),
7.43-7.48 (2H, m), 7.52-7.56 (1H, m), 7.79-7.85 (4H, m); 3C NMR (125MHz,
CDCly 3 32.50, 34.59, 36.83, 64.48, 68.36, 70.20, 73.17, 75.15, 78.03, 80.47,
80.81, 81.09, 8201, 84.70, 84.99, 87.46, 125.63, 125.87, 126.06, 126.30,
126.76, 126.84, 127.64, 127.84, 127.86, 130.89, 131.36, 132.96, 133.27,
134.89, 136.22, 136.62; MALDI-TOF MS Calcd for CasHssOsNa (M+Na*)
585.2465, found 585.2108,

(41 mg, 72 p mol) (4 mg, 8 p mol, 30%)
(2 mL) MS 4 (20 mg) (11 mg, 15 p mol, 62%)
(15 mg, 80 p mol) (4 mg, 8 p mol) (400 p L)
4 (20 mg) 1
3 (2 mg, 10 p mol)
30 .
(15 mg, 27 p mol, 37%) (25 mg, 34 4
p mol, 47%) (15 mg, 27 (5 mg, 7 p mol, 87%)
g mol) (1 mL) 4 (20 mg)
1 (4 mg, 21 py mo mg (56 p mol)

D



(10)
19 20
t&#Hm3 0

[l -67.4° (¢ 0.75, CHCL); IR (film) v (cm'!) 668, 756, 1094, 1176, 1363,
2341, 2360, 2878, 3027, 3438; 'H NMR (500MHz, CDCly) & 1.50 (1H, q,
J=11.3 Hz)}, 2.19-2.37 (4H, m), 2.58-2.66 (2H, m), 3.13-3.14 (2H, m), 3.21 {1H,
ddd, J=11.3, 8.8, 4.6 Hz), 3.28 (1H, td, J=2.5, 4.0 Hz), 3.46 (1H, ¢, J=8.7
Hz), 3.47 (1H, dt, /=0.3, 3.6 Hz), 8.51 (1H, t, J=8.7 Hz), 3.36 (1H, dt, J=8.3,
3.4 Hz), 3.78 (1H, ddd, J=9.0, 4.6, 2.5 Hz), 4.01-4.06 (2H, m), 4.28-4.34 (2H,
m}, 4,36-4.41 (1H, m), 4.98 (1H, 4, J=12.0 Hz), 5.03 (1H, d, /=12.0), 5.60
(1H, dt, /=12.8, 2.7 Hz), 5.68 (1H, dd, J=11.0, 5.2 Hz), 5.74 (1H, dt, J=12.9,
2.4 Hz}, 5.75-5.81 (2H, m), 5.60 (1H, ddd, /=114, 6.0, 3.0 Hz), 7.34-7.37 (2H,
m), 7.44-748 (2H, m), 7.54-7.56 (1H, m), 7.80-7.84 (7H, m); BC NMR
(125MHz, CDCls) & 21.66, 32.41, 34.58, 36.77, 63.34, 68.48, 71.19, 73.12,
75.16, 76.73, 77.95, 80.47, 80.79, 81.45, 81.95, 83.18, 84.46, 87.47, 12564,
125.87, 126.07, 126.32, 126.78, 127.42, 127.65, 127.87, 128.00, 129.84,
12990, 130.68, 130.92, 131.38, 131.39, 132.90, 132.96, 133.23, 134.75,
135.47, 136.59 MALDI-TOF MS Calcd for CaoH4:S010Na (M+Na#) 739.2552,
found 739.1758.

(40 m 4
g, 56 p mol) (2 mL) (27 mg, (31 mg, 53 p mol, 95%)
560 p mol)

3

.
E&i3 1

[al6P -52.1° (¢ 0.61, CHCLa); IR (film) v {cm')) 687, 757, 1092, 2067, 2342,
2360, 2873, 3385; 'H NMR (500MHz, CDCly) & 1.50 (1H, q, &11.3 Hz),
2.26-2.38 (4H, m), 2.59 (iH, dd, J=16.5, 8.0 Hz}, 2.60-2.71 (3H, m), 2.91 (1H,
dd, J=16.5, 2.6 Hz}, 3.09-3.13 (2H, m), 3.24 (1H, ddd, J=11.0, 9.2, 5.0 Hz},
3.28 (1H, td, J=9.6, 3.9 Hz), 3.37 (1H, t, J=8.4 Hz), 3.52 (1H, t, J=8.4 Hz),
3.568 (1H, td, J=8.8, 2.9 Hz), 3.63 (1H, dt, J=8.7, 3.1 Hz), 3.81 (1H, ddd, J
=8.7, 4.9, 2.4 Hz), 4.05 (1H, ddd, J=15.4, 5.0, 2.6 Hz), 4.14 (1H, ddd, /=8.0,
4.6, 2.7 Hz), 4.26 (1H, dd, J=8.3, 6.0 Hz), 431 (1H, dd, J=10.6, 5.9 Hz), 4.98
(1H, d, J=11.6 Hz), 5.03 (1H, 4, J=11.6 Hz), 5.67 (1H, dt, J=12.6, 2.1 Hz),
5.70 (1H, dd, J=10.5, 5.2 Hz), 5.77 (1H, ddt, J=11.3, 7.9, 2.4 Hz), 5.80-5.90
(BH, m), 5.96 (1H, dt, 7=12.7, 2.2 Hz), 7.44-7.49 (2H, m), 7.53-7.56 (1H, m),
7.80-7.84 (4H, m); 13C NMR (125MHz, CDCL:) 3 22.88, 32.48, 34.58, 36.82,
40.93, 68.35, 71.32, 73.12, 75.17, 77.98, 80.48, 80.82, 81.35, 81.37, 81.89,
84.14, 87.48, 118.22, 125.64, 125.88, 126.11, 126.36, 126.74, 127.65, 128.39,
131.01, 13137, 132.98, 133.26, 134.27, 135.35, 136.54; MALDI-TOF MS
Calcd for CasHssNO7Na (M+Na*) 594.2467, found 594.1830,



(11)
21 22
@Blnm

g, 53 py mol) CH.CIl. (2 mL) g mol)
(84 pL, 0.95M , 80

p mol)

(29 mg, 51 p mol, 96%) (29 m

g, 51 p mol)

, 0.96 mmol)
(3.0 mL)

(l mL) 2 2 (2 mL) 10
b&#W3 2

fals? -36.7° (c 0.24, CHCly); 'H NMR (500MHz, CDCly) 3 1.50 (1H, q,
<=11.3 Hz), 1.87 (1H, dtd, J=14.4, 7.5, 4.6 Hz), 2.10 (1H, dtd, J=11.0, 7.5,
4.5 He), 2.25-2.38 (3H, m), 2.64 (1M, ddd, 7=15.8, 8.2, 4.0 Hz), 2.72 (1H, ddd,
J=13.3, 9.6, 3.0 Hz), 3.08-3.13 (2H, m), 3.23 (11, ddd, /=113, 9.0, 4.8 Hz),
3.28 (H, td, /=9.6, 3.7 Hz), 3.37 (1H, t, J=8.4 Hy), 3.53 (1H, t, J=8.2 Hz),
2.50-3.56 (1H, m), 3.59 (1H, &, J=8.6, 3.0 Hz), 3.83 (1H, ddd, /=9.0, 4.7, 2.3
Hz), 3.85 (1H, ddd, J=14.0, 7.5, 3.5 H=), 3.92 (1, ddd, J=11.0, 7.0, 3.5 Hz),
4.04 (1H, ddd, J=15.3, 4.9, 2.6 Hz), 4.15 (1H, ddd, -/ =8.6, 4.3, 2.1 Hz), 4.31
(1H, dd, J=15.3, 6.2 Hz), 4.31-4.33 (1H, m), 4,98 {1H, d, J=11.3 Hz), 5.02
(1H, d, J =11.3 Hz), 564 (1H, dt, J =12.7, 2.4 Hz), 5.72-5.81 (H, m),
7.44-7.48 (2M, m), 7.53-7.55 (1H, m), 7.80-7.83 (4H, m); 3C NMR (125MHz,
CDCl) & 32.52, 34.64, 35.39, 36.89, 59.75, 68.39, 71.62, 73.22, 75.12, 76.80,
78.03, 80.56, 80.89, 81.32, 82.03, 84.58, 84.74, 87.46, 125.61, 125.86, 126.08,
126.28, 126.29, 126.58, 126.76, 127.65, 127.83, 127.88, 130.99, 131.33,

132.99, 133.31, 134.81, 136.34.

1. 0s0,, NMO
i then NalO,
2. allytSnBu,, MgBr.

3. CSA, (CHyCl)»
88% (3 steps)

NAPBI. NaH, TBAI 81% [ _
050,, NMO, then NalO, [ ,_

bl 4

OplL, 19 mM t-BuOH , 4.8 p mol)
(66.5 mg, 96.0 p mol) (0.2 mL, 50% pH 7

(1.0 mL) + (109 mg, 0.51 mmol)
2 (1.0 mL) +(25 50

34:X=CHy, R'=H
35: X = CH,, R = NAP
36:X =0, R = NAP

+ (19 mg, 510

3

ML

(1 mL)

«(101 m



(12)
23 24
g, 0.47 mmol) 2 2 3 Gn
D
. 1,2- (2.0 mL)
(6.9 mg, 30 p mol)
2 2 (1.0 mL) Mg 3
(47 mg, 1.9 mmol) 1,2- (0.17 mL,
1.9 mmol) 4

2 2 (1.5 mL) (62.0 mg, 84.1 p mol, 29
10 88%, )
(90 p L, 0.29 mmol)

L& 3 4
lodp?2 -21.3 {c 1.240, CHCls) IR (film) v 3488, 2945, 2868, 1640, 1462, 1380,
1099, 1075, 1023, 918, 883, 757, 683 cm™: !H NMR (500 MHz, CDCly) &
0.90 (3H, d, J=6.5 Hz, Me57), 1.04 (3H, d, J=7.5 Hz, Me54), 1.05-1.09 (6H, m,
Me53, Me56), 1.06 (21H, s, TIPS), 1.16 (3H, 4, J/=7.5 Hz, Me55), 1.42 (1H, q,

=12.0 Hz, H40), 1.44-1.63 (4H, m, H35, 37, 47, 48), 1.70 (1H, g, J=12.0 Hz,
H32), 1.72-2,04 (8H, m, H35, 36, 37, 43, 50x2, 51x2), 2.07 (1H, dt, J=12.5,
5.0 Hz, H32), 2.17-2.28 (2H, m, H28, H40), 2.32-2.39 (1H, m, H28), 2.84 (1H,
dd, 7=9.5, 5.5 Hz, H42), 2.96-3.02 (1H, m, H38}, 3.07 (1H, td, J=10.5, 5.0 Hz,
H33), 3.15 (1H, ddd, J/=9.0, 6.5, 5.0 Hz, H39), 3.26 (1H, t, /=10.0 Hz, H46),
3.30 (1H, td, J=10.0, 3.0 Hz, H34), 3.60 (1H, td, /=9.5, 3.0 Hz, H29), 3.66
(1H, bd, J=9.5 Hz, H45), 3.67-3.73 2H, m, H41, 44), 2.79 (1H, q, J=71.5 Hz,
H62), 8.89 (1H, td, J=7.5, 4.5 Hz, H52), 4.17 (1H, dd, #~12.0, 5.0 Hz, H31),
5.04-5.11 (2H, m, H26x2), 5.92 (1H, ddd, J=17.0, 10.0, 7.0 Hz, H27); 15C
NMR (125 MHz, CDCls) 6 12.78 (x3), 13.41, 13.58, 15.82, 18.10 (x3), 18.17
(x3), 19.60, 24.24, 27.56, 28.07, 34.89, 35.72, 38.01, 38.50, 40.50, 42.11 (x2),
45.41, 45.83, 67.53, 67.63, 71.65, 72.65, 73.34, 75.50, 77.11, 78.15, 78.28,
81.10, 83.13, 83.20, 86.15, 108.63, 116.51, 136.44; MALDI-TOF MS, calcd.
for CsyH72055iNa 759.4844 (M+Na*), found 759.4928, caled. for CyHr:0:SiK
775.4583 (M+K*), found 775.4726;

NAP NH. C1
(69.3 mg, 94.0 p mol) (1.8 mL) 4
(0.6 mL) (36 mg, 60% (77.2 mg, 75.9 p mol,
, 0.9 mmol) (83 mg, 0.38 mm 81%)
ol) (15 mg, 41 p mol)
MeOH



(13)
25 26
L&am3 s ‘

[alp?t 1.9 (c 0.953, CHCL); IR {film) v 3056, 2944, 2866, 1509, 1460, 1377,
1330, 1098, 1074, 1027, 883, 815, 757 cm'l; 'H NMR (500 MHz, CDCl3) &
0.90-1.08 (12H, m, Meb4, 56, 57, 58), 1.02 (21H, s, TIPS), 1.12 (3H, d, J=7.5
Hz, Me55), 1.15 (3H, 5, Me53), 1.40 (1H, q, J=12.0 Hz, H40), 1.51-1.62 (4H,
m, H35, 37, 47, 48), 1.73 (1H, q, J=11.5 Hz, H32), 1.75-2.02 (7H, m, 35, 36,
37, 50x2, 51x2), 2.11 (1H, dt, J=12.5, 5.0 Hz, H32), 2.17-2.24 (2H, m, H40,
H43), 2.38-2.62 (ZH, m, H28x2), 2.87 (1H, dd, J=9.0, 45 Hz, H42), 2.97-3.03
(1H, m, H38), 3.04-3.14 (2H, m , H33, 39, 3.31 (1H, td, /=10.0, 2.5 Hz, H34),
3.43 (1H, t, J=9.5 Hz, H46), 3.50 (1H, d, /3.0 Hz, H44), 3.65-3.69 (2H, m,
H29, 45), 3.76 (1H, q, J=7.5 Hz, H52), 3.83-3.91 (2H, m, H41, 52), 4.27 (1H,
dd, /=12.0, 5.0 Hz, H31), 4.74 (1H, d, J=11.5 Hz, NAP), 4.80 (1H, d, J=12.0
Hz, NAP), 4,84 (1H, d, J/=12.0 Hz, NAP), 484 (1H, d, J=12.0 Hz, NAP), 5.02
(1H, bd, J=10.0 Hz, H26), 5.13 (1H, bd, J=17.0 Hz, H26), 599 (1H, ddd,
J=17.0, 10.0, 7.0 Hz, H27), 7.39-7.48 (5H, m, NAP), 7.52-7.56 (1H, m, NAP),
7.75-7.84 (8H, m, NAP); 3¢ NMR (125 MHz, CDCls) 5 13.05 (x3), 13.45,
13.94, 15.97, 18.31 (x3), 18.32 (x3), 19.93, 24.34, 27.56, 28.07, 33.25, 35.03,
38.38, 38.57, 40.28, 40.57, 41.86, 45.52, 46.02, 67.35, 68.38, 71.50, T1.81,
72.16, 73.46, 74.19, 77.99, 79.99, 80.87, 81.95, 82.97, 83.07, 84.66, 86.73,
108.26, 115.87, 125.40, 125.60, 125.72, 125.75 (x2), 125.92, 126.02, 126.08,
127.56 (x2), 127.65, 127.69, 127.74, 127.79, 132.70, 13281, 133.20, 133.25,
136.88, 136.99, 137.25; MALDI-TOF MS, calcd. for CeaHssOpSiNa 1039.6096

(M+Na*), found 1039.5963, calcd. for CeaHssOsSiK 1055.5835 (M+KY), found

1055.5853;
(1 2 2 3
7.9 mg, 17.6 p mol) NMO (73 p L, 50% , 0.35
mmol) t-BuOMe (0.45 mL)-t-BuOH (0.45 mL)-H.0 (0.1 4

5 mL)

0s0: (46 p L, 19 mM

t-BuOH , 0.88 p mol)

pH 7
mg, 0.17 mmol)

@ L) « (36

MgSO



mg, 13.4 p mol)
6 p mol)
3(1.9 mg, 3.9

(14)
27 28
&3 6

H NMR (500 MHz, CDCla) & 0.88-0.93 (3H, m), 1.01-1.08 (9H, m), 1.05 (21H,
s, 1.10-1.15 (31, m}, 1.39 (0.5H, q, J=11.5 Hz), 1.40 {0.5H, q, -/=11.5 Hz),
1.47-1.57 (5H, m), 1.68-2.02 (10H, m), 2.04-2.36 (8H, m), 2.52-2.59 (0.5H, m),
2.59-2,67 (0.5H, m), 2.64 (1H, ddd, /=16.0, 8.0, 4.0 Hz), 2.86 (1H, dd, /=8.5,
4.0 Hz), 2.96-3.02 (1H, m), 3.05-3.16 (4H, m), 3.19-3.31 (3H, m), 3.37 (0.5H, t,
J=9.0 Hz), .37 (0.5H, t, /=0.0 Hz), 3.42 (0.5H, t, /=9.5 Hz), 3.43 (0.5H, t, J
=9.5 Hz), 3.46-3.60 (4H, m), 3.67 (1H, d, 4 =10.0 Hz), 3.64-3.90 (7H, m),
4.00-4.14 (3H, m), 4.21 (0.5H, dd, /=11.0, 5.0 Hz), 4.30 (1H, dd, J=15.5, 5.5
Hz), 4.31-4.46 (0.5H, m), 4.67-4.70 (0.5, m), 4.70 (0.5H, d, J=11.5 Hz), 4.71
(0.5H, d, J=11.5 Hz), 4.79 (11, d, J=12.0 Hz), 4.81-4.87 (2H, m), 4.90 (0.5H,
d, J =115 Hz), 498 (0.5H, 4, J=12.0 Hz), 4.99 (0.5H, d, 7 =12.0 Hz), 5.03
(0.5H, d, J=12.0 Hz), 5.04 (0.5H, d, J=12.0 Hz), 557-5.62 (1H, m), 5.64-5.90
(5H, m), 7.35-7.57 (94, m), 7.70-7.87 (12H, m); MALDI-TOF MS, caled, for
CooH1240118iNa 1599.8506 (M+Na*), found 1599.8710.

(7.7
(17. 6.4 p mol, 48%)
(0.15 mL) 5_.7u mol)
p mol) 0.5 p mol)

L& 3 7

'H NMR (500 MHz, CDCls) 6 0.88-0.93 (3H, m), 1.01-1.08 (9H, m), 1.05 (21H,
s), 1.10-1.15 (3H, m), 1.39 (0.5H, q, J=11.5 Hz), 1.40 (0.5H, q, /=11.5 Hz),
1.47-1.57 (5H, m), 1.68-2.02 (10H, m), 2.04-2.36 (8H, m), 2.52-2.59 (0.5H, m),
2.59-2.67 (0.5H, m), 2.64 (111, ddd, J=16.0, 8.0, 4.0 Hz), 2.86 (1H, dd, J=8.5,
4.0 Hz), 2.96-3.02 (1H, m), 3.05-3.16 (4H, m), 3.19-3.31 (3H, m), 3.37 (0.5H, t,
Jf=9.0 Hz), 3.37 (0.5H, t, J=9.0 Hz), 3.42 (0.5H, t, 7=9.5 Hz), 3.43 (0.5H. t, J
=9.5 Hz), 3.46-3.60 (4H, m), 3.67 (1H, d, 7 =10.0 Hz), 3.64-3.90 (7H, m),
4.00-4.14 (3H, m), 4.21 (0.5H, dd, /=11.0, 5.0 Hz), 4.30 (H, dd, J=15.5,5.5
Hz), 4.31-4.46 (0.5H, m), 4.67-4.70 (0.5H, m), 4.70 (0.5H, d, /=115 Hz), 4.71
{(0.5H, d, /=115 Hz), 4.79 (1H, d, /=12.0 Hz), 4.81-4.87 (ZH, m), 4.90 (0.5H,
d, =115 Hz), 498 {0.5H, d, /=12.0 Hz), 4.99 (0.5H, d, J=12.0 Hz), 5.03
(0.5H, d, J=12.0 Hz), 5.04 (0.5H, d, J=12.0 Hz), 5.57-5.62 (1H, uw), 5.64-5.90
(5H, m), 7.35-7.57 (9H, m), 7.70-7.87 (12H, m); MALDI-TOF MS, 3514 :
Cosll1240178iNa 1599.8506 (M+Na*), KE{E : 1599.8710,

50

(10.1 mg,
(3.3 mg,
(10.7 mg, 1



WEE
9-BBN  9-borabicyclo[3.3.1lncnane max
Ac acetyl Me
AIBN o, «- azobis(isobutyronitrile) Mes
aq. aqueous solution min
Bn benzyl MOM
BOM benzyloxymethyl MP
Bu butyt MPM
Bz benzayl Ms
caled. calculated MS
cat. catalyst MW.
CcD circular dichroism NAP
Cp cyclopentadienyl NHG
C3A 10-camphor sulfonic acid NMM
Cy cyclohexyl NMO
d day(s} NMR
DBB 4.4' di-t-butyibiphenyl P
DBU 1,8-diazabicyclo[5.4.0]Jundec-7-ene Ph
DCC 1,3-dicyclohexylcarbodiimide PMBM
obQ 2,3-dichloro-5,6-dicyano- 1,4-benzoquinone Pr
DET diethyl tartrate Py
DIBAL  diischutylaluminium hydride RCM
DMAP  4-(dimethylamino)pyridine rt
OMF N N-dimethylformamide Sia
DMS8C  dimethylsulfoxide solv,
DTBMP  2,6-di-t-butyl-4-methylpyridine t
EDA ethylenediamine TBAF
EDC 1-(8-dim ethylaminopr opyl)-3-ethylcarbodiimide TBAI
ee enantiomer excess TBDPS
Et ethyt TBHP
equiv. equivalent TBS
exi extremum TES
h hour{s) Tt
HMDS  bis{trimethylsilyl)amide THF
HMFA  hexamethylphosphoramide TIPS
HPLC  high performance liquid chromatography TMS
f iso TOF
LAH lithium aluminum hydride Tr
LDy lethal dose at 50% Ts
LDA lithium diisopropylamide
MALDI  matrix-assisted laser desorpiion icnization
(58) (Int.CL.’ )
CO7F 7/18

29

CO7D 493/22
C07D 519/00

(15)

30

maximum

methyl
2,4,6-trimethylphenyl
minutes

methoxymethyl
4-methoxyphenyi
4-methoxybenzyl
methanesulfonyl

molecular sieves or mass
malacular weight
2-naphthylmethyl
N-heterocylic carbene

4-m ethylmorphorine
4-methylmorphorine N-oxide
nuclear magnetic resonance
para

phenyl

4-m ethoxybenzyioxymethyl
propyl

pyridine

ring closing metathesis
room temparature
1,2-dimethylprapyl

solvent

tertiary
letrabutylammonium fluoride
tetrabutylammanium iodide
t-butyldiphenylsilyl
t-butylhydroperoxide
t-butyldimethylsilyt
friethylsilyl
kifluoromethanesulfonyl
tetrahydrofuran
triisopropylsilyl

trim ethylsilyl

time of tiight
triphenylmethyl
4-totuenesulfanv

TIPS=tetraisopropyldisiloxyl
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