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O000D0DO0000O00D0O000DOOONaBH,(0.75g,20mmol)D 00000000018
O000D0D0O00D0D0@OML)00D0ODO0DO0O0O0DDNDONDONDOODDONDONDODDOO
(3x 80ML) 000D O0D0O0OC0OC0OOOOIMOHCIOO DO ONaHCO, 0O DO ODOODOOD
D000 (Na,$S0,) 0000000000000 0D0O00/00000(75:25)00000
O0D0DDO0OO0O00000D(208)-0-A,B-20(00000000)000C00-8B -00
0(1.21g,75%0 0)0 0000000000
Otert-0 0000000000000 O00D0O000DOO0DOAO(3.24mL,3.72g,14.1mmol)
000000 ODMF(15mL)D O 8B ,20-0 00 0 O (1g,4.7mmol)0 2,6-0 00 O (1.64mL,1.5
1g,14.1mmol)0 00000 D0O0C0COCOOO0DOCOCOOODD100000000018000
D0O00D0DO000(@GoM)DDODDDDNDDODODD(3x3m) 000000000 0DaO
0O00000000O00D00000(Na,$S0,) 0000000000000 OO0THR(8NL)O
D000D0DO0000O00D(3m,2.17¢,21.5mmol)0 0000000000000 0OO0ODO
O (THFO IM,6.5mL,6.5mmol) 0 0 0 0 0000000000000 DO04A(3g0 00000
D000D00000O00D0040000000000Celite)D00D0O0O0O0O0OO0ODOO
0O000D0D000D0O00DO0O0(@oML)000ON0DDDNDO0DO0DONDO0DDODODOOOD (Na,So,)
O0O00D0O0000O00D0O0/00000(97.5:2.5.95:5)0 000000000000
O000D0D000000D00000(1.429,93%00)000000000000O0Y NMR (5
00 MHz, CDCl;) & 4.00 (1H, d, J = 2.4 Hz, 8B -H), 3.63 (1H, dd, J =10.5, 3.2 Hz
, 22-H), 3.39 (1H, dd, J = 10.5, 6.8 Hz, 22-H), 1.94 (1H, br.d, J = 12.5 Hz), 1.
02 (3H, d, J = 6.6 Hz, 21-H3), 0.924 (3H, s, 18-H;), 0.882 (9H, s, Si-t-Bu), 0.0
05 00O -0.010 (O 3H, O s, O Si-Me); “3C NMR (125 MHz) & 69.29 (d, C-8), 67.
94 (t, C-22), 53.06 (d), 52.80 (d), 42.12 (s, C-13), 40.54 (t), 38.27 (d), 34.39
(t), 26.79 (t), 25.79 (g, SiCMe;), 23.08 (t), 18.00 (s, SiCMe3),17.61 (t), 16.6
5 (q, C-21), 13.75 (g, C-18), -4.81 0O -5.18 (O g, O SiMe.
0 O (20S)-0 -A,B-8B -(tert-0 0 00 00D0O000)IO0O0-20-000000000(3)
D000D0DO000D0O00DO00(1.329,8.28mmol)D 000000000000 (20mL)0 O
ODMSO(5mML)D0 000 OO0 DO (451mg,1.38mmol)0J 0 0000000 (960p L,697mg,6.9mm
oND0ODD0DDODODODODODOODDOODOODDO20000000000000000
OO0D0DDO0O/00000(95:5)0000000000000000000D0000000
D0O00D0O(364mg,81%0 0)0 000000 OMH NMR (500 MHz, CDCl;) & 9.55 (1H,
d, J = 3.1 Hz, CHO), 4.00 (1H, s, 8a -H), 2.33 (1H, m, 20-H), 1.89 (1H, dm, J =1
2.4 Hz), 1.07 (3H, d, J = 6.8 Hz, 21-Hy), 0.939 (3H, s, 18-H;),0.862 (9H, s, Si-
t-Bu), - 0.009 OO -0.026 (O 3H, O s, O SiMe); "3C NMR (125 MHz) & 205.37 (
d, CHO), 68.99 (d, C-8), 52.28 (d), 51.58 (d), 49.15 (d), 42.58 (s, C-13), 40.35
(t), 34.29 (t), 26.16 (t), 25.74 (q, SiCMes , 23.27 (t), 17.96 (s, SiCMey), 17.
52 (t), 14.04 (q, C-21), 13.28 (g, C-18), -4.85 0 O -5.23 (O g, O SiMe.
OO (20R)-0 -A,B-8B -(tert-0 0 0000000 O0)IDDO-20-(00000000O0)-O
0000 (4)
O0O00DDO0(364mg,1.12nmol)0 000 00 O (15mL)0 00 O O 40%0 n-Bu, NOHO O O (
1.47mL,1.45¢,2.24mmol)0 0 000000000 CO0O0O0D0O00OCODO16000000000
D000 @omL) 00000000000 DOWa,S0,)0000000000000000
0D/00000(95:5)00000000000000000000000000020-00
O0O00D00O0(292mg,80%0 O)O'H NMRO O DO OCOODOOD1:20000000
0O0O00DO(292mg,0.9mmol)0 O O O O THE(5mL)O O O O O NaBH, (64mg,1.7mmol)0 O O
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OO0D0DDO0O0O0(GINN)IDDIODO0D0DO0DO0DODDDDO0DDOO0OO0O030000000NHCcIOOn0
0000000000000 D0DD0O0O0@x20ml)000000000000000000
000000 (Na$0,)JODDDDDDDO0DO0D00D0NDDDDO/000D0DO (96:4-80:20)0
0000000000000 D00O0000000(20R)-000000 (160mg,55%0 0)
O0D0DDD0DO0O0O001:3000(IHNMRO)ODDODODO20-000000000 (126mg,43%0
0)DDOODODOOOT([a], +40.8° (¢ 1.09, CHCI;);"H NMR (500 MHz, CDCl;) & 4.00
(14, d, J =1.9 Hz, 8a -H), 3.70 (1H, dd, J = 10.6, 3.2 Hz, 22-H), 3.43 (1H, dd,
J =10.6, 7.0 Hz, 22-H), 0.94 (3H, d, J = 6.7 Hz, 21-H;), 0.927 (3H, s,18-H;), O.
884 (9H, s, Si-t-Bu), 0.007 OO -0.006 (O 3H, O s, SiMe,); °C NMR (125 MHz)
5 69.30 (d, C-8), 66.83 (t, C-22), 53.02 (d), 52.96 (d), 41.91 (s, C-13), 40.12
(t), 37.48 (d), 34.38 (t), 26.71 (t), 25.79 (q, SiCMe;), 22.85 (t), 18.01 (s, S
iCMe;), 17.64 (t), 16.58 (q, C-21),14.07 (q, C-18),-4.81 O O -5.18 (O gq, O Si
Me).
0 O (20R)-0 -A,B-8B -(tert-0 0 0000000 O0)IDDO-20-(000000)-000
0 0 (5)
OO0DD(30mL) 00000 (471mg,1.84mmol)D 000 D000 OO DO OO (15mL)
00000000000 ((482mg,1.84mmol)d0 0 00 O O O (250mg,3.68mmol)d O O O
00000150 00000000 (@Enl)000O00000(149ng,0.46nmol)d O O
OO0D0DDD0D0o00D2000000000018000000000000000000
(Na,$0,) 0000000000000 000/00000(97:3) 00000000
O00DDD0DD0D0O00000O0DD (201mg,100%)0 00O [a ], -0.3° (c 0.97, CH
Cly); “H NMR (500 MHz, CDCl3) & 3.99 (1H, s, 8a -H), 3.46 (1 H, dd, J = 9.5, 2.
9 Hz, 22-H), 3.18 (1H, dd, J = 9.5, 6.4 Hz), 1.88 -1.74 (3H, m), 1.67 (1H, dm, J
=13.9 Hz), 0.95 (3H, d, J = 6.4 Hz, 21-Hy), 0.918 (3H, s, 18-Hy), 0.882 (9H, s,
Si-t-Bu), 0.008 0 O -0.008 (O, 3H, O s, SiMe,); *°C NMR (125 MHz) & 69.27 (
d, C-8), 55.19 (d), 52.69 (d), 41.99 (s, C-13), 40.48 (t), 36.15 (d), 34.24 (1),
26.90 (t), 25.80 (g, SiCMey), 22.81 (t), 21.38 (g, C-21), 19.58 (t), 18.02 (s,
SiCMey), 17.63 (t), 14.12 (q, C-18), -4.79 0O -5.17 (O gq, O SiMe); MS (EI) m
/z 436 (15, M"), 421(8, M" - CHy), 393 (9, M" - CyH;), 379 (98, M" - t-Bu), 303
(65, M" - t-BuMe,SiOH - H), 177 (70), 135 (70), 95 (55), 75 (100); C,oH3,0Sil (M
YOODDDODODODODOOOODO 436.1658, 00O 436.16720
(20S)-0 -A,B-8B -(tert-0 0 0 0 000D DDO)IDODO-20-(3-0000000-00

D)0 ODOO-00000(6)
00 (124mg,1.9mmo)0 000000 @nL) 0000000000000 (235u L,217m
Onmmol)D 0 0D0D500000000000000I)IOO0D0(109ng,0.46mmol)0O
DO0000O0000006000000000000000000D0O0D020000
Do0DO00D0O0O00DO00D0(En)00D0O0O00D(222ng,0.5Immol)D 000000
D00O00O0040000000000000000(@oNML)D0OC0CO0OOOOOOO
D00O00O00O00O00O0O0O05S%0KHIDOODOODOODODODOD0OO0 (NayS0y,)
0000000000000 O00D0D0O0D0O0/00000(95:5) 0000000000
000000000000 (177mg,82%)0 00 0 [a 1, "19.7° (¢ 1.13, CHCI;);'H N
MR (400 MHz, CDCl;) & 5.00 (1 H, sep, J = 6.3 Hz, OCHMe,), 3.99 (1H, d, J = 2.2
Hz, 8a -H, 2.23 (1H, dd, J= 7.4, 2.5 Hz, 24-H), 2.21 (1H, dd, J = 6.8, 1.9 Hz,
24-H), 1.90 (1H, dm, J =12.2 Hz), 1.22 (6H, d, J = 6.3 Hz, OCHMe,), 0.895 (3H, s
, 18-H;), 0.881 (9H, s, Si-t-Bu), 0.82 (3H, d, J = 6.6 Hz, 21-H;), 0.001 O O -
0.012 (O, 3H, O s, SiMe2);">C NMR (100 MHz) & 173.48 (s, C00-iPr), 69.45 (d,
c-8), 67.31 (d, COOCHMe2), 56.29 (d), 53.08 (d), 42.16 (s, C-13), 40.64 (t), 35.
05 (t), 34.71 (t), 34.51 (d), 34.44 (t), 27.16 (t), 25.80 (g, SiCMes), 22.93 (t)
, 21.92 (t), 21.86 (q,-12-COOCHMe,), 18.48 (g, C-21), 18.02 (t), 17.69 (s, SiCMe
2), 14.01 (q, C-18), -4.79 0O - 5.16 (O g, O SiMe); MS (El) m/z 424 (5, M),
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409 (15, M" - CH;), 381 (35, M" - CsH,), 367 (89, M" - t-Bu), 321 (39, M" - CH,
COOCHMe, -H), 307 (85, M" - CH,CH,COO0CHMe, -H), 283 (65), 265 (41), 249 (45), 23
3 (60), 215 (73), 189 (70), 163 (78), 135 (86), 109 (70), 95 (79), 75 (100);C,sH
480,81 (MO ODODODOOODDODDDDOOO 424.3373, 000 424.33710
0 0 (208)-0 -A,B-8B -(tert-0 0 00 000000)IOO-20-(3-00000)000D0
-0 0000
D000 OOTHR(NL)O OO OO OO (188mg,0.28mmol)0 0 0000000000000
00 (20mg,0.53mmol)0 000000000 D0O00300000000000000O0000N
000000190 00000000000000NH,ClIO00000000000O000
0000000000000 000@5ml)00000(.59)00000000020000
0000000000000 00D0000000O0O00D0DO000O00O0ooooooOOao
00
00
00
5
m,

0000000000000 000000Na,$0,)00000000000000O0
/00000(90:10) 00 0000000000000 000D0000O0OOd(96mg,93%
YOOOODOODOOOT([a ], + 25.5° (¢ 1.0, CHCl;); “H NMR (400 MHz, CDCI;)

3.99 (1H, d, J = 2.1 Hz, 8a -H), 3.64 (2H, t, J = 6.6 Hz, CH,0H), 1.92 (1H, d
J= 12.3 Hz), 0.907 (3H, s, 18-H;), 0.886 (9H, s, Si-t-Bu), 0.81 (3H, d, J = 6

.6 Hz, 21-Hy), 0.007 OO -0.006 (O, 3H, O s, SiMe,);"°C NMR (100 MHz) & 69.4

3 (d, C-8),63.18 (t, C-25), 56.31 (d), 53.10 (d), 42.17 (s, C-13), 40.65 (t), 35

.05 (t), 34.70 (d), 34.45 (t), 33.20 (t), 27.17 (t), 25.79 (q, SiCMe;), 22.94 (t

), 22.35 (t), 18.53 (g, C-21), 18.02 (s, SiCMey), 17.71 (t), 14.03 (g, C-18), -4

.81 0O -5.17 (O q, O SiMe ; MS (EI) m/z no M", 325 (3, M - CzH;), 311 (9, M

" - C4Hg), 269 (6, M" - CqH,,0) 251 (1,6, M" - H - t-BuSiMe,H), 235 (25, M - H

t-BuSiMe20H), 219 (29), 163 (46), 135 (78), 109 (62), 75 (100);CigH350,Si (M’

- CH)ODODDDO0ODDO0ODDOOD 311.2406, 0 00O 311.23970

00 (208)-0-A,B-8B -(tert-0 0 00000000)I00-20-000-00000(8)

000000000 (GI)DO0000000(9smg,0.26mmol)04-00000000000

(5mg,0.04mmol)0 0000 O00ODODODO (145p L,105mg,1.04mmol) D0 000 O O0OP-00

0000000 (68mg,0.36mmol)J 00 0 0000000000000 000000000

000000 @omL) 000000 D00ONaHC,0 0000000000000 (Na,S0,)0 0

0000000000000 THRGM)OODODOOOODDODDD00DDODOOO0OOO0OO0O0O

O00(32mg,0.84mmol)0 00 0000000000000 O0ODDI1800000000

O0OO0OO0OONHCIOD0D0DDDO0O0O0O0O0DDDODDOOOO0O0ODDDDOOOOO0OaDn (15

m)DOOODOD0(.59)000000000200000000000000000000

0000000000000 00000000000000000000000000a0

000000 (Na,$0,) 0000000000000 000D0/00000(97:3) 000

0000000000000 00000(85mg,93%00)0000TI[a ], +25.3° (c 1.26,

CHCI;); 'H NMR (400 MHz, CDCl;) & 4.00 (1H, d, J = 2.1 Hz, 8a -H), 1.95 (1H, d

m, J =12.4 Hz), 0.914 (3H, s, 18-H;), 0.893 (9H, s, Si-t-Bu), 0.81 (3H, d, J = 6

.6 Hz, 21-Hy), 0.013 0O O 0.000 (O 3H, O s, O SiMe);">C NMR (100 MHz) & 69.5

2 (d, C-8), 56.47 (d), 53.15 (d), 42.19 (s, C-13), 40.68 (t), 35.02 (t), 34.79 (

d), 34.52 (t), 28.56 (t), 27.21 (t), 25.81 (q, SiCMes , 23.09 (t), 22.99 (t), 18

.62 (q, C-21), 18.05 (s, SiCMe;), 17.75 (t), 14.26 (q, C-25),14.02 (q, C-18), -4

.79 0O -5.16 (O q, O SiMe; MS (El) m/z 352 (2, M"), 337 (4, M" - CH3), 295 (

81, M" - t-Bu), 253 (13, M" - CgH,,0), 219 (71, M" - H t-BuSiMe20H), 177 (10),

135 (22), 75 (100); C;gH3508i (M - CL,H,)O DO ODDOODOOODOOO 295.2457, O

00 295.24540

0 0 (208)-0 -A,B-20-0 0 0-00000-88 -000(9)

000000000000 (84mg,0.24mmol)0 0O THR(SML) O O DD OO OO (5mL)0 00O

00000000 -0000000@WW)00000000000019000000000

O0O0@oml) 000000000 DDODO0OOO0OODODDDDO (Na,S0,)0 0000000
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0000000000000 00000000000000000000000000a0
(17mg,30%0 0)0 0000 O0000OMH NMR (500 MHz, CDCly) & 4.07 (1H, d, J = 2.
5 Hz, 8a -H), 1.98 (1H, dm, J =13.1 Hz), 1.88 -1.76 (3H, m), 0.927 (3H, s, 18-H,
), 0.89 (3H, t, J = 7.1 Hz, 25-H;), 0.81 (3H, d, J = 6.6 Hz, 21-H;);">C NMR (125
MHz) & 69.46 (d, C-8), 56.32 (d), 52.67 (d), 41.90 (s, C-13), 40.32 (t), 34.97
(t), 34.76 (d), 33.59 (t), 28.52 (t), 27.05 (t), 23.08 (t), 22.42 (t), 18.56 (q
, C-21), 17.49 (t), 14.23 (q, C-25), 13.77 (q, C-18).
0 0 (208)-0 -A,B-20-0 0 0-00000-8-001
000000000 (GI)IOO0OO0OOOO0nsng,63yml)dJp-0 0000000000
D000 @2mg,8umol)0 000000 O000O0O0OODO(118mg,314p mol)D D OO0 OOO
0000000020000 000000000000000000Sep-Pak0O0 0000
(59)0 00000000000 /00000(95:5)0000000000000000I1I(
12mg,81%0 0)0 0000000 O0OMH NMR (400 MHz, CDCly) & 2.45 (1H, dd, J =11.
5, 7.6 Hz), 2.32 - 2.16 (2H, m), 0.90 (3H, t, J = 6.9 Hz, 25-H3), 0.85 (3H, d, J
= 6.1 Hz, 21-H;),0.634 (3H, s, 18-Hy); '®C NMR (100 MHz) & 212.14 (C-8), 62.01
(C-14), 56.24, 49.96 (C-13), 40.96, 38.86, 35.18, 34.87, 28.43, 27.15, 24.06, 2
3.03, 18.94 (C-21), 18.51, 14.19 (C-25), 12.72 (C-18).
002-0000-19,26,27-0 000 -(208)-10 -0 000000000, OMmMA)
0-200 000THF(600p L) OO DD ODODOODDO11(60mg,103u mol)D OO0 D00 OO0
PRLI(00ODDODDDO-0000O001.8M,60p L,108uymol)0 0 0000000000000
0000000000000 0D0300000000-7800000000THF(200p L)O O
OO0l(12mg,51umol)0 0000 (-780)0 0000000000000 000O0O0O
-780 0030000000180 000000000000D00000O0OO0O0O0DOOOO
0o0o0Do0oo0o0(Wa,sS0,)0 0000000000000 0O0O0O0O0OO0OODOODOOODOOGO
OSep-Pak0 000 D0D0(2q)0000D0D0DDOOO0OONONDDODDOOOOO/0000
(99.5:0.5)0 0000 TBOMS(O OTBS) D 00O OD19-000 00000 0O12(13mg)0 O
OSep-Pak0 0 00 O/00000D0(96:4) 0000000000 O0INI(6Mg,25u mol)d O
0000000000000 00000000011(56mg)000000TBOMSO O OO
000001200000 /2-000000(99.9:0.1)0 0 0 O HPLC(9.4x 250mm Zorbax-Si
licaD OO ,4nl/0)0000000O00DOR,=3.2000000000000O0012(8.3mg,5
3%WOo O)D D ODODOOMS (EI) m/z 600 (14, M'), 585 (4, M'- Me), 543 (11, M'- C,H
s), 468 (100, M'- t-BuMe,SiOH), 366 (43), 323 (9),257 (13), 234 (16), 147 (24),
73 (97);C3;Hg40,8i, (M)DDODODOOODDODDDOOO 600.4758, OO O 600.47420
O0O0O0O00000012(8mg,183u mol)J OO THFMML) OO OO ODDODODOOOOOODO
00000000 (THFO IM,100p L,100p mol)0 000000000 O0D0O0O0ODDOODA4A(
300mg) 00000 DDODOO0OOONDNDD4000000002M00000/0000
0(@(:1)0 0000000000000 0Sep-Pak0 00000 RYIODODODODOODN
0000000000000 00000/2-000000(9:1)0000000HPLC(Y.4x
250mm Zorbax-SilicaO OO ,4mL/0)0 000000 O0DOR,=6.400000000002-
0000-19,26,27-00 00 -(208)-1a -0 0000000000 ,(OM)O (3.59mg,74%0 O )
000000000 O00DDOUV (EtOHO ) A .. 261, 251, 243 nm; "H NMR (750 MHz, C
DCl;) & 6.36 0O 5.89 (1H OO 1H, O d, J =11.2 Hz, 6- OO 7-H), 5.11 OO 5
4
H

OOoo0oood

.09 (O 1H, O s, =CH,), 4.47 (2H, m,1 - OO 3a -H), 2.84 (1 H, dd, J =13.3,
.4 Hz, 10p -H), 2.82 (1H, br d, J =12.3 Hz, 9B -H), 2.58 (1H, dd, J =13.3, 3.4
z, 4a -H), 2.32 (1H, dd, J =13.3, 6.1 Hz, 4B -H), 2.30 (1H, dd, J =13.3, 8.4 Hz,
10a -H), 2.05 - 1.95 (2H, m), 1.90 - 1.82 (1H, m), 0.89 (3H, t, J = 7.11-17, 25
~H3),0.84 (3H, d, J = 6.5 Hz, 21-H;), 0.552 (3H, s, 18-H;); *°C NMR (100 MHz)
151.97 (s, C-2), 143.55 (s, C-8), 130.29 (s, C-5), 124.30 (d, C-6), 115.24 (d,
C-7), 107.71 (t, =CH,), 71.82 0O 70.70 (O d, C-1 OO C-3), 56.36 (d), 56.22
(d), 45.84 (s, C-13), 45.79 (t), 40.34 (t), 38.16 (t), 35.45 (d), 35.29 (t), 28.
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98 (t), 28.55 (t), 27.29 (t), 23.51 (t), 23.08 (t), 22.17 (t), 18.59 (q, C-21),
14.23 (q, C-25),12.33 (g, C-18); MS (EI) m/z 372 (100, M'), 354 (4, M" - H,0), 3
24 (15, M" - H,0 - CyHg), 287 (60, M" - CgHys), 269 (22, M - CgHys - H,0), 251
(18, M - CgH,5 - 2H,0), 231 (22), 219 (35), 147 (46), 135(76), 119 (27), 107 (6
1);C,sH,00, (MDD DOODODODOOOD 372.3028 000 372.30390
oooo0oo

000O00O0XIIA

Oo0OoO

+ +

1, Bhe, S —)L
CH.Cl,

GHy=GHGOOIPY
o
NIC;6,0

OH Liddi,, THF

TBSO g
;
T
| 1.TsCl, DMAP, E};N, CH.Cl,
| 2.LIAM,. THF
|
Y
H
\f:\/\ HF-E1) 2> 2, THF, MeOH
830 " 8

—m —m ~—m =@ ™~ @ @ @ @ @ @ @ @ ™@ o™@ oM™@o&E s & /& /s /s /s /&, /e, /& /e /e /e /e /e /e e e e e e
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oooooad
OO0o0ogogXxiis
ooooad

Phif, THF
POPh,
i
| Teso"
T880" oTES
14
TBAF, MS4A
THF

[ T e T e T e T e T e T e T e T e O e R e T s O e T e T e Y e T e T e O e O e O e O e TR e T e, O e, O e O e O e R T e T e B e B |

O

Ooooo0oo

20 -0 0 0-19,26,27-00 0 0-(208)-10a 0000000000, -000-19,26,27-
00D00)102B -000-19,26,27-0000-(208)-1a 0 000000000,(2B -0
00-19,26,27-0000)

020 -000-19,26,27-0000-(208)-1a 0000000000, (20 -000-19,26,2
7-0000)002B -000-19,26,27-0000-(208)-1a 000D O0O0000DO,(2B -
000-19,26,27-0000)000000000000M0O0O000000O000
0000000000 0000000(.5n)0000(MO0000000000)000
O@()0O0O0D00(3.7ng,4p mol)J 00000000000 ODO0O00O0O(0450)0000
0000000000000 O(400+4100p L)O OM(L.4mg,3.8pmol)D 00000000 DO
0000003000000000000000000000000000000000Y/
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00000@:1)00000000000000Sep-Pak0 00000 Rg)DODODOODN
00002« -0023 -00000000000000000000DOODOODOODO
00/2-000000(9:1)00 0000 0HPLC(9.4% 250mm Zorbax-Silicad O O ,4mL/0
YyDOOODODODDO2a -0028 -000000000000R,=7.000000000D0
0000000000000 00000/0(:1)000000000HPLC(9.4%x 250mm Zo
rbax Eclipse XDB-C180 O O ,3mL/0 )0 00 0O Ry=15.90 02 -0 000000 (266u g
L1990 0)0 0000000 2a -0000(398p g,28%0 0)OR,=18.20 0000000
020 -000-19,26,27-0000-(208)-1a 0000000000, (2a -000-19,26,2
7-00 0 0)0UV (EtOHO ) A ,.. 260, 250, 242 nm; “H NMR (500 MHz, CDCl;) & 6.37
00 5.82 (4H OO 1H, O d, J = 11.3 Hz, 6- OO 7-H), 3.96 (1H, m, w/2 = 14 H
z, 1B -H), 3.61 (1H, m, w/2 = 21 Hz, 3a -H), 2.80 (2H, br m, 98 - O O 10a -H),
2.60 (1H, dd, J = 13.2, 4.4 Hz, 4a -H), 2.22 (1H, br d, J = 12.7 Hz, 10B -H), 2.
13 (1H, O t, J O 12.0 Hz, 4B -H), 1.133 (3H, d, J = 6.8 Hz, 2a -CH;), 0.887 (3
H; t, J = 7.1 Hz, 25-H;), 0.829 (3H, d, J= 6.5 Hz, 21-H;),0.529 (3H, s, 18-H;);
MS (El) m/z 374 (100, M"), 317 (15, M" - C,Hg), 289 (40, M - CgH,3), 271 (17, M
- CgHy3 - H,0), 253 (17, M" - CgHy;3 - 2H,0 ), 231 (29), 219 (47), 147 (31), 12
9 (42);C,sH,,0, (MH)DDODDODODDODDODO 374.3185 00O 374.31860
02 -000-19,26,27-0 00 0-(208)-10 000 O0DDOODDOO,(2B -000-19,26,2
7-00 0 0)0UV (EtOHO ) A ,., 260, 250, 242 nm; “H NMR (500 MHz, CDCl;) & 6.26
OO0 5.87 (4H OO 1H, O d, J = 11.1 Hz, 6-H OO 7-H), 3.90 (1H, m, w/2 = 15
Hz, 3a -H), 3.50 (1H, m, w/2 = 26 Hz, 1B -H), 3.08 (1H, dd, J = 12.4, 4.6 Hz, 10
B -H), 2.80 (1H, dd, J =12.4, 4.1 Hz, 9B -H), 2.43 (1H, br d, J = ca. 14 Hz, 4a
-H), 2.34 (1H, dd, J = 14.0, 2.8 Hz, 4B -H), 1.142 (3H, d, J = 6.8 Hz, 2B -CH;),
0.997 (3H, t, J = 7.1 Hz, 25-H;),0.833 (3H, d, J = 6.5 Hz, 21-H;), 0.541 (3H, s
, 18-H;); MS (El) m/z 374 (75, M"), 317 (12, M* - C,Hg), 289 (28, M" - CgH;3), 2
71 (13, M" - CgH;3 - H,0), 253 (12, M" - CgH;3 - 2H,0), 219 (32), 149 (45), 135
(38), 81 (52), 69 (100); C,H,,0, (MO DD OODDOODOODOO 374.3185, OO
O 374.31720

+

[

+

Dooooo
2-0000-18,19-000-1¢ -0 0 0000000000000 0000O(18,19-000 -
2MP)0 O O

02-0000-18,19-000-1a -0 000O0-00000000000000O0(18,19-00
OD-2MP)000COXINIOOOOOOODOOODOODOOOOOOOO

00 00-A,B-23,24-000000-83 ,22-00 00 (1)

000000 @oomML)D000O0(GNL) 0000000, (5g,12.7nmol)D 00000000
000000D0-780000000000000000000000000000O000
0000000000000 O000O000O00O0ONaBH,(1.2g,32mmol)0 00 0 00O 200
0000000 NaBH,(1.2¢,32mmol)J 0 0000000000000 0C0OONaBH,(1.2g
,32mmol)0 0000000000 O0OCOOOOOOOOO7ML000000000000

0O000DO000D0O0D0DO000D0(3x 100ml)D 0000000 DOOHCIOINMDO OO (2% 1
00mL)O NaHCO, 0 OO OO O (l00mL)D 00 O0O0DOOMgS0,0 00000000 D0O0D0O0
0000000000000 0O0D0O0D0O0D0(S 00000/0000)000002.05g
(9.69mmol,76%0 0)0 000000000000 O00O00T([a], + 56.0 (c 0.95, CHCI,)
: 0O 110-1110 O *H NMR (400 MHz, CDCl,) & 0.96 (3H, s), 1.03 (3H, d, J = 6.6
Hz), 3.38 (1H, dd, J = 10.5 Hz, J = 6.8 Hz), 3.64 (1H, dd, J = 10.5 Hz, J = 3.2
Hz), 4.09 (1H, d, J = 2.3 Hz); '®C NMR (100 MHz, CDCl,) & 13.6, 16.6, 17.4, 22.
6, 26.6, 33.5, 38.2, 40.2, 41.3, 52.3, 52.9, 67.8, 69.2; MS (El) m/z 212 (2, M")
, 194 (17), 179 (18), 163 (10), 135 (19), 125 (34), 111 (100); Cy3H,,0 ([M - H,0
1) 0000000000000 194.1671, 0O O 194.16650
0D000A,B-23,24-000-22-(000000)000-83-000(2)
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0000000000 (20nL)0 00 (450mg,2.12mmol)0 000000 OO (975u 1,708mg,
7.00mmol)0 O DMAP(20mg,0.16mmol) 0 0 0 00000000 O000D0O0D0O0OOOO0OO
0004000000000 0000D0O00DO0(ONML)00000O00D0DOO0NaHCO,00O0
DO(2x 30mLl)00O00O000ONa,S0,0 0000000000000 000000000
D000DO00D0 (030000000 /0000)00000 754ng(2.06mmol,97%0 O )
DOO00O0O0OT([a ], + 21.0 (¢ 1.10, CHCl;); “H NMR (500 MHz, CDCl,;) & 0.89 (3H, s
),0.96 (3H, d, J = 6.7 Hz), 2.45 (3H, s), 3.81 (1H, dd, J = 9.2 Hz, J = 6.2 Hz),
3.95 (2H, dd, J = 9.2 Hz, J = 3.0 Hz), 4.07 (1H, br d), 7.34 (2H, d, J = 8.2 Hz
), 7.78 (2H, d, J = 8.2 Hz); "°C NMR (125 MHz, cDCl;) & 13.4, 16.8, 17.3, 21.6,
22.4, 26.4, 33.5, 35.7, 40.0, 41.8, 52.2, 69.0, 75.6, 127.9, 129.8, 133.1, 144.
6; MS (EI1) m/z 366 (7, M*, 348 (5), 194 (16), 179 (19), 161 (11), 155 (19), 150
(16), 135 (15), 125 (37), 111 (100); C,,H;,0,S0 00000000000 O 366.186
5, 000 366.18760
0D00O0A,B-23,24-000000-83 -000(3)
000000000 (30mL)0 0 LiAlH,(290mg,7.65mmol)0 0 0000000000000
O (20mL)0 O O (700mg,1.91mmol)0 0000000000000 DOODODOOODOODOD
D00O00D01000000000000000000O0O0HCIOS%0 00 (25mL,00)0 00
(GomML) DD DO0DO0DO0DO0DO0DDO0ODODODO@Bx40ML) 000000000000 Na,S0,0
00000000000 DO0O0OO0D0O0OO0DDO0OO0OO0OD0OODODOODC(-10%00000/00
00)J000 O 320mg(1.60mmol,85%0 0 )0 00 00O [a], +23.5 (¢ 0.90, CHCI;);
"H NMR (400 MHz, CDCl;) & 0.84 (3H, d, J = 6.6 Hz), 0.91-0.93 (6H, m), 4.07 (1H
, br d, J = 2.2 Hz); "°C NMR (100 MHz, CDCl,) & 13.6, 17.4, 22.4, 22.5, 23.0, 2
7.4, 30.5, 33.5, 40.3, 41.8, 52.6, 58.7, 69.4; MS (EI1) m/z 196 (15, M'), 181 (16
), 135 (13), 125 (16), 111 (100); C,,H,,00 00000000 DO D000 196.1827, O
00 196.18280
0D000000-A,B-23,24-000000-83 -00 (4)
O0O00D0DO000D0DO0(8nL)0 00 (285mg,1.53mmol)0 00000000 tert-00 0 (2.2
M) DODOODDODODODODD010000000000O00000000000000
00O (18E)-18-(0 0 000 O000)-00A,B-23,24-000000-83 -000(5)
DO00O00O00(nitrite)f 0000000 @5SmML)0 0000000000000
0000000000000 O0O0OD0ODO0OOHanoviaDdDOOOOOODOO
00000000000 DD0O000D0DO0DDOO0OD0OD0OOD100000000
0
O

OTLCOO0D0O0O0O0OD0D04500000000000000000000
2-000000(GIN)I0OO0DDIDOOODDDDODODODODODDOOO
000000000000 000O000000O0000000O0O0Sep-Pack

(15-25% 00 O0OO/0000)00000230mg(l.02mmol,0 000000
67%)0 0 0 0 O O [a 1,+45:7 (c 0.90, CHCl3); O O 1440 ; “H NMR (400 MHz, CDCI,
)5 0.88 (3 H, d, J = 6.5 Hz), 1.02 (3H, d, J = 6.5 Hz), 2.20 (1H, d, J = 13.2
Hz), 4.04 (1H, s), 6.78 (L1H, s), 7.34 (1H, s), 10.94 (1H, s); **C NMR (100 MHz,
cbCl,) & 17.4, 21.9, 22.3, 23.1, 27.7, 30.9, 34.2, 36.5, 49.5, 52.5, 58.9, 67.5
, 151.9; MS (EI) m/z 225 (20, M'), 208 (92), 190 (70), 183 (78), 175 (40), 164 (
43), 136 (66), 121 (51), 87 (100); C,sH,3NO,Na ([M + Na]')D OO DOODOOOOOO
00 (ESI) 248.1626, 0 O O 248.16200

08B -(0 0000 )-00A,B-23,24-000000-18-00 00 (6)

0000 (15nL)0 0 O (220mg,0.98mmol)0 00 01.5000000000000000
000000000 D0O00000(@3x60n) 0000000000000 DO000NaHCO,
00000 (2x50mL)00(30mML)0000000Na,S0,0 0000000000000
0000000000 O00000O0OSep-Packd 00O 0DO(8-10% 00000/0000
YO O OO O 239mg(0.96mmol,98%0 0)0 00000 [a], - 5.2 (¢ 0.95, CHCl,)O0 OO
400 O *H NMR (400 MHz, CDCl,) & 0.94 (3H, d, J = 6.6 Hz), 1.05 (3H, d, J = 6.6
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Hz), 2.14 (3H, s), 2.49 (1H, br d, J = 13.8 Hz), 5.20 (1H, s); “°C NMR (100 MHz,
cbcl;) & 18.7, 20.9, 22.3, 23.4, 27.4, 29.8, 32.1, 36.2, 45.7, 51.9, 56.2, 68.
6, 121.1, 170.9; MS (EI1) m/z 249 (2, M"), 224 (9), 207 (66), 189 (43), 183 (100)
1 CisHaNO, 000 D00DDO0D0DODOD 249.1729, 00O 249.17330
0D0O00-A,B-23,24-000000-18-0000-88 -000(7)
00 (225mg,0.90mmol)0 00000 (IOML) D00 CDOOO0DOOODOONaOMeD 10%0 O (10m
0200 0000000000000000000000020nL)ONH,CI000000
(15ML)0 00000000000 (x5mML)00000000000D0NaS,0O0000
0000000000000 00000D0O000O000DSep-Packd OO OO DO (20-30%
0O000D0/0000)00000 180mg(0.87mmol,97%0 0)0 0000 O [a ], + 20.6 (c
1.15, CHCl,); “H NMR (500 MHz, CDCl;) & 0.94 (3H, d, J = 6.6 Hz), 1.04 (3H, d,
J = 6.6 Hz), 2.46 (1H, br d, J = 13.0 Hz), 4.11 (1H, m); “°C NMR (125 MHz, cDCI
,) & 18.0, 22.2, 22.2, 23.0, 27.5, 32.0, 32.7, 36.3, 44.9, 53.4, 56.2; 67.4, 12
2.3; MS (El) m/z 207 (14, M"), 180 (16), 174 (26), 162 (39), 147 (20), 136 (39),
121 (100); C,3H,,NOOD DO DD OODODOOODOO 207.1623, 0O 0O 207.16180
00 0-A,B-18,23,24-0 00000 0-88 -000(8)
HMPA(950u L,979mg,5.46mmol)0 0 0000000 @@mL)Y D O00OOOO(270mg,6.75mmol)
O0O0O0Dtert-00000000(220p NDOODOODO0O0ODO (850w 1)ODO O (185mg,
.89mmol) 00 D0O0O0C0ODODODOODODONODDODODODODODOODODODOODODDOO
0000000000000 02-00000000000Q@OML) 0000000000
00 (1omLl)0O00ONa,S0,0 0000000000000 0000D0D00D0000D0O0
O Sep-PackD0 DD DO ODO(5-10% 00DOO0/0000)10000O0112mg(0.62mmol,69%
0)ODDOODOOT[a ], + 54.9 (c 0.85, CHCI;); “H NMR (500 MHz, CDCI;) & 0.82 (
3H, d, J = 6.8 Hz), 0.90 (3H, d, J = 6.8 Hz), 1.83 (1H, br dd, J = 13.4 Hz, J =
2.3 Hz), 1.92 (1H, br dd, J = 12.5 Hz, J = 2.3 Hz), 4.07 (1H, s); “°C NMR (125 M
Hz, CDCI;) & 18.1, 20.1, 21.8, 24.0, 24.6, 29.4, 31.1, 33.2, 40.1, 50.1, 50.3,
67.9; MS (EI1) m/z 163 (4), 149 (3), 139 (12), 121 (100); CoH,;50 ([M - CsH,17)DO
O000D0D0000O000 139.1123, 000 139.11240
0000 -A,B-18,23,24-0 000000 -8 -0.0(9)
O0O00DO00D0 (4mL)0 0 O (15mg,82p mol)O PPTS(20 0 )0 DO O O O O PDC(110mg,290
pmol)J OO ODDODODOS000000000000000006IONDNONON0N0NO0ODNON
DO000D0DO0000O00DO0O0O0O0OD0DOODOSep-Packd0OODOODO(2-5% 00000
/0000)0000012mg(67u mol,81%0 0)0 00 O OO 'H NMR (400 MHz, CDCl;) 3
0.82 (3H, d, J = 6.8 Hz), 0.92 (3H, d, J = 6.8 Hz)O '®C NMR (100 MHz, CDCl;) &
18.0, 21.4, 21.6, 24.1, 27.8, 29.3, 30.3, 41.5, 51.3, 51.6, 58.3, 212.0; MS (EI
) m/z 180 (40, M"), 137 (100); C,,H,,00 000000000 O0DO 180.1514, OO
O 180.15200
2-0000-18,19-000-10 -0 000000000000 DOO0DOO0O(18,19-0
-2MP) (12)
THF(600p 1DD0ODOOOODDOODOO10(45mg,77u mol)D 00 O0DOOTHFO O D OO
0O0O01.5M0 0 (75p 1,105p mol)0 00D O00-20000000000020000
00-780 000000 00THF(200p 1)0 O (6mg,33umol)D0 000000000
0000000030 0-7800000000000000000400000000
0000000000000 00000D0O00D0000ONa,S0,000000000
D000D0DO000DO0O00D0DO00D0O00ODOSep-Packl 00D ODO(ODDOOO -3% 00
0/0000)000HPLC(0.03% 2-000000/0000 ,4mL/0 ,Zorbax-0 0 O 10
50mm)0 O O O O 11.4mg(21mmol,64%0 0 )0 110 R,=7.080 00 00UV (0 OO0 O ..
242, 250, 261 nm; “H NMR (400 MHz, CDCl;) & 0.03 (3H, s), 0.04 (3H, s), 0.0
(3H, s), 0.08 (3H, s), 0.80 (3H, d, J = 6.8 Hz), 0.86 (9H, s), 0.89 (9H, s), 2
.18 (1H, dd, J= 12.4 Hz, J = 7.7 Hz), 2.86 (1H, br d, J = 13.8 Hz), 4.42 (1H, m)
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, 4.93 (1H, s), 4.96 (1H, s), 5.93 (1H, d, J = 11.2 Hz), 6.20 (1H, d, J = 11.2 H
z); '*C NMR (100 MHz, CDCl,) & -5.1, -4.9, -4.8, 18.2, 18,2, 18.3, 21.6, 24.6,
25.8, 25.8, 27.8, 28.9, 29.8, 31.9, 38.7, 47.5, 50.7, 50.8, 52.7, 71:9, 72.3, 10
6.3, 113.7, 122.4, 132.9, 143.7, 153.0; MS (EI) m/z 544 (3, M'), 448 (9), 412 (3
6), 366 (14), 313 (11), 290 (100); Cy3He00,Si,0 000000000000 544.413
2, 000 544.41310
O00O0On-00000 (ImL)O0 11(11mg,20p mol)D 00 0 0 O (1S)-(+)=10-0 00000 O (
7mg,30p mol)J 000 OO0DCOODODDOOOODODODOOODODD40C0ODO00000OO0O0Na
HCO, OO DODDODO(nL)DO (3mL) 0000000000 ODO0O0(Ex7ml)000O0O0D0O0O0
O0O0O0ONa,S0,0 0000000000000 D0000000000000O000Sep-Pack
000000 (0-30% 00000/0000)0000000000000HPLC(LI0% 2-0
000D0O0/0000,4nL/0 ,Zorbax-0 O O 10x 250mm)0 O O O O 6mg(19u mol,93%0 O )
0120 R,=7.780 0 0 O O UV (EtOH) A ,., = 242, 250, 260 nm; “H NMR (400 MHz, CDCI
;) & 0.80 (3H, d, J = 6.8 Hz), 0.88 (3H, d, J = 6.8 Hz), 2.58 (1H, dd, J = 13.2
Hz, J = 3.8 Hz), 4.48 (1H, br s), 5.09 (1H, s), 5.10 (1H, s), 5.97 (1H, d, J =
11.3 Hz), 6.35 (1H, d, J = 11.3 Hz); *C NMR (100 MHx, CDCly) & 18.3, 21.7, 24.
5, 25.8, 27.8, 29.1, 29.8, 31.7, 38.0, 45.9, 50.7, 50.9, 52.7, 70.9, 71.7, 107.7
, 112.9, 124.3, 130.7, 146.0, 152.0; MS (El) m/z 316 (14, M"), 298 (10), 280 (15
), 237 (19), 84 (71), 66 (100); C,,H;,0,0 000000000000 316.2402, O
00 316.23870
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oooooad
Oo0ooogaogxin
ooooad

TBOMSD OTB0MS

11: R= TROMS
<

1R =H

(1) O, MeOH, py; NBBH,, T6%. (ii] TSCl, ELN, DMAP, CH,Cl,, 97%. (i} LAIH,, ELO, B5%. (iv) -BuONO, CHCl,.
(v) T, CgH,: HPTOH, 87% {rom 3). (v) A0, 88%. (vii) MeONA/MaOH, B7%. (viii) I HMPA, t-BuOH, EL0, 68%.
() PDC, PPTS. CH,CL, 81%. ix) 10, PhLL, THF, 84%. () CSA, n-BuQH, 93%.

0o
0-19-000-10 -0 0000-17-00-00000000000000(0 00
VIT-1)

00-19-000-1a -00000-17-00-00000000000000(00
OVIT-DOODO0OOOXWOOOOODOODOOOODO0O0O0OO0OO0O0O000O
-A,B-23,24-0 00000 -8B ,22-0000(2)
DoooOol00mID0O0O0O0OCODO0O0O00OCOOO0O0O0O0COO(5g9,12.6mmol)0 000
(5nL)0 000 DO MeOH(400nL)0 0 000 O00COODO0O0O0O0OCOODO0O0OO0O-780000
0000000000000 O0O0D0OO0O0DO0OODODO0o,00DNDNC0(IODDN)O0ONO0OOD
00O0D000,00000(150)0000NaBH,(1.5¢9,39.7nmol)0 00001500000 O
0 O NaBH, (1.5¢,39.7mmol)0 0 0000000000000 OO0 O NaBH,(1.5g,39.7mmo
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HNOOO0O0OO0O0ODD0O0O0DO0O0OO0O0O0(GoNM)OIDODONDDONONDODONONDDDNONDDDNONDoDOOan
0000000000000 000000000000O000OO0HCIOIND OO (100mL)
0 NaHCO,O OO O (looml)D O OO O (l00ml) DD DO CODOO0DODO0O0O00O (NayS0,)0 O
0000000000000 0000000000000@S% 00000/0000)0

00002.18g(10.3mmol,81%)0 00 0000000000000 000O110-11100 *H

NMR (400 MHz, CDCly) & :4.09 (L1H, m), 3.64 (1H, dd, J= 10.5 OO 3.2 Hz), 3.38 (
1H, dd, J= 10.5 0O 6.7 Hz), 1.03 (3H, d, J= 6.6 Hz), 0.96 (3H, s); “>C NMR (10
0 MHz, CDCl,) & : 69.2, 67.8, 52.9, 52.4, 41.8, 40.2, 38.2, 33.6, 26.6, 22.6, 17
.4, 16.6, 13.6; MS m/z (0 O OO ): 212 (M, 2), 194 (15), 179 (18), 125 (43), 11
(100); Cy3H,,0 ([M-H,0]17)0 00000000000 DOO194.1671, 00 O 194.1665

0DO0O0A,B-22-(p-0 0000000000 0)-23,24-000000-83-000(3)
D00O00O0@@2nl) 0000000 (lg,4.7immol) 000 0-2500000000000
(2nl)D0O0D0p-000O000O000(1.08g,5.66mmol)0 0000000000 00OO
000040 00000000000000000O000O00O0O0O0D02000000000
0 O CH,Cl,(50mL)0 0000 OO CuS0,0 O (30mL)0 IN HCI(30mL)O O O O (50mL)0 O
000000000000 (Na,S0,)J 000000000000 DNDONONDONON0ONONOdO
(25% 00O0O00/0000)000001.79(4.64mmol,99%)0 00 0 O O'H NMR (400 MHz
, CDCl;) & : 7.78 (2H, d, J= 8.2 Hz), 7.35 (2H, d, J= 8.2 Hz), 4.06 (1H, m), 3.9
5 (1H, dd, J= 9.2 OO 3.0 Hz), 3.8 (1H, dd, J = 9.2 OO 6.2 Hz), 2.45 (3H, s),
0.96 (3H, d, J = 6.6 Hz), 0.89 (3H, s); “°C NMR (100 MHz, CDCl,) & : 144.7, 133
.0, 129.8, 127.9, 75.6, 69.0, 60.4, 52.2, 41.9, 40.1, 35.7, 33.5, 26.4, 22.4, 21
.6, 17.3, 16.7, 13.4; MS m/z (0 O OO ): 366 (M*, 6), 194(14), 179(16), 125(30),
111(100)0
D0O0D0A,B-88 (00000000 O0DO0D0)-22-(p-00000000000O00)-23,24-
0000004

O oOoooio;oes

00 OCHCl,(20mL)0 000000000000 O(L.7g,4.64mmol)0-500 00000 O
2,6-0 000 (0.64mL,5.57mmol)0 O O O TESOTF(1.26mL,1.47¢g,5.57mmol)0 000 0 OO
000001500000 00oml)000000000CH,CI,(3x 40ml)D0 0000000
D0O0O0O0O0O0ONaOHOINODO O (40mLl) D00 D000 O0D00O(Na,S0,)0 000000000
0000000000000 O000O000O00(GYO0O0O00O0/0000)000001.87
9(3.89mmol,84%)00-0 0000000000000 NMR (400 MHz, CDCly) & 7.77

(2H, d, J = 8.2 Hz), 7.33 (2H, d, J = 8.2 Hz), 4.01(1 H, m), 3.95(1H, dd, J= 9.
2 00 3.0 Hz), 3.78 (1H, dd, J = 9.2 00O 6.4 Hz), 2.43 (3H, s), 0.94 (3H, d, J
= 7.0 Hz), 0.93 (9H, t, J = 7.9 Hz), 0.85 (3H, s), 0.53 (6H, q, J = 7.9 Hz); *°
C NMR (100 MHz, CDCl,) & : 144.5, 133.1, 129.7, 127.9, 75.7, 69.1, 52.7, 52.4, 4
2.1, 40.4, 35.7, 34.5, 26.5, 22.9, 21.6, 17.5, 16.7, 13.4, 6.9, 4.9; MS m/z (rel
ative integration): 480 (M*, 30), 437 (50), 279 (49), 257 (49), 257 (84), 177 (1
00); C,6H,40,SSi (M)H)DDDODODDOODDOODODDOA480.2730, 000 480.27410
DO000OA,B-88 (000000000 00N)-23,24-000000-22-000¢(5)
ODMSO(5mML)0 0 0-00 00000000 (1.8g,3.75mmol)0 0 O O DMSO(20mL)0 O NaHCO,
(1.42¢g,16.8mmol)0 0 000000000000 D0OOO0D0O0O00O150001500 0000
D0000000(GM)IODODNODDDDGomM)IIODONIODDO0DODNO0DN(3x 30mnL)
0000000000000 00D0O00D0O0(Na,S0,) 000000000000 0O00D
0000000000 @RYODOD0DO0/0000)000000.929(2.83nmol,76%)0 0-0
O0O00D0DO0O0O0O0O00DOY NMR (500 MHz, CDCl,) & : 9.58 (1H, d, J= 3.2 Hz), 4
.06 (1H, m), 2.35 (1H, m), 1.09 (3H, d, J= 6.8 Hz), 0.96 (3H, s), 0.95 (9H, t, J
= 8.1 Hz), 0.55 (6H, g, J= 8.1 Hz); “>C NMR (100 MHz, CDCl,;) & : 205.5, 69.0, 52
.3, 51.7, 49.2, 42.6, 40.5, 34.5, 26.2, 23.3, 17.6, 13.9, 13.3, 6.9, 4.9; MS m/z
(0ooo): Moo, 295 (M° - CyHg, 41), 163 (100), 135 (35), 103 (72); C,;H3,0
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,Si ([M - C,H;1")IDDOODDOD0ODDD0O0D0DOO0D=295.2093, 000 295.20950
OD0O0D0A,B-88 (0000000000 0)-00000-20-00(6)
0000000000 0OKO-t-Bu(l.55¢,13.9mmol)0 O O t-BuOH(30mL)O O O O O O 150
0000000,00000000t-BuOH(15mML)D 00-0 000000000 (0.9g,2.78mm
oh)ODDODODODODCOODDCOODDOCOODOCO1000000000,0000000 (15ml)000
00000000000 (@Ex30m)000000000000O000O00O0O00(Na,S0y,)
0000000000000 O000O000O000000O0@G%YO0O0000/0000)00
00 00.53g(1.7mmol,62%)00-0 0 0020-000 00000 NMR (500 MHz, CDCI,)
5 :4.07 (1H, m), 2.46 (1H, t, J= 9.0 Hz), 2.09 (3H, s), 0.94 (9H, t, J= 8.0 Hz),
0.85 (3H, 3), 0.55 (6H, g, J= 8.0 Hz); “*C NMR (100 MHz, CDCI;) & : 209.6, 68.9
64.5, 53.2, 43.7, 39.9, 34.4, 31.5, 23.1, 21.8, 17.6, 15.3, 6.9, 4.9; MS m/z (
0): 310 (M*, 12), 281 (100), 267 (59), 103 (98); C,gH34,0,Si (M')OD O OO
0000000 310.2328, 000 310.23250
0A,B-20-000-88 (000000000 00)-00000-20-000(7)
THE(10ML)O 0 O 0 OO (0.5¢,1.61mmol)0 00 0000000000000 000

0000 3M0
0ooo
0o0oo
(30mL)0

O (1.3mL,0.48g,4.03mmol)D OO DODOOCOOOOODDODODDDDOGODRO
ooo200o000cOCO0OO0OO0ooooooooooooobobbODbOOanO
ODODO0O@x20mL)D00000O0O00ODODOOODOODODOO(@3omL)O
OCoOO0O0Oo0O0ODO0O0O0OO0O0O0OO0OWa,So,)D0o0ooooooooooao
ocoOooy OODOO/0000)00000O0.428(1.29mmol,80%)0

oo o0 ooooiocogoge
oo oooooiocogog
Noeoooooooooao

o T I [ O o [

0000000 NMR (400 MHz,. CDCl3) & : 4.05 (L1H, m), 2.05 (1H, m),
s), 1.17 (3H, s), 1.10 (3H, s), 0.95 (9H, t, J= 7.9 Hz), 0.55 (6H, q,
); *°C NMR (100 MHz, CDCl,;) & : 73.1, 69.0, 60.1, 52.6, 42.5, 40.7, 34
, 29.5, 22.3, 21.7, 17.2, 14.9, 6.5, 4.5; MS m/z (O O O O):326 (M, 2), 311 (
4), 297 (31), 279 (100); C,,Hs50,Si ([M - C,H;]17)D D O0DOO0O0D0O0O000OOOO 297

N

O
O
O
ooood
O

3H,

Hz

I =
T

.2250, 0O O 297.22460

00 O0D0A,B-20-000-00000-17(20)-00 -8B -0.0 0 (8)

00000 (0.150g,0.46mmol)d 2MO O O (5mL)0 O THE(SmL)OD O OO O 700010000

DO0O0D0ODO0OO0OO0OOTHFOOOOODOOOD 2.5 NaOHO OO OO ODOOODODOOOOOOO
O@GBx 3ml)D0 0000000000000 O000(GoNML)IODDOD(EmM)0DDO0D0ND0

0000000 (Na,$0,)0 0000000000000 O000O000O0D00D0D0O0(12%

0oo0oogo/0000)Y00o0o0DDODODOO/00000(95.5:0.5)00 0000 OHPLC(6.-
2mmx 25cm Zorbax-silO O O ,4mL/0 )O0 0 O O 0O 0.041g(0.21mmol,46%)0 00 00 0 O O

00O'H NMR (500 MHz, CDCl;) & : 4.16 (1H, m), 2.28 (2H, m), 2.18 (1H, m), 1.70
(3H, s), 1.55 (3H, s), 1.10 (3H, s)O

000 O0A,B-20-000-00000-17¢(20)-00-8-00 (9)

00 OCH,Cl,(5mL)D 0000000 (0.020g,0.10mmol)0 O O O PDC(0.054g,0.14mmol)0]
0000000000030 000000000000000000000000000
000000000 D0O0D0O00O0DOODOSep-Pakd00O0C0ODO0D0O00OODO0O0DOO/00
OO0(G®WIODOODOODO00DO0O0OO0O0DO00DO0O0O0O0O000004% 00000/000000
000 O OHPLC(6.2mmx 25c¢m Zorbax-sil0 O O ,4mLl/0 )0 000 0 0OR,=42nL0 00 O O
00 (15.4mg,0.08mmol,78%)0 0 0000000000 OYH NMR (500 MHz, CDCly) & : 2
57 (1L H, m), 1.74 (3H, s), 1.59 (3H, m), 1.56 (3H, s), MS m/z (0 OO O): 192 (

M*, 98), 177 (88), 159 (100), 149 (91), 107 (89); C,sH,,0 ([M - C,H;17)0 D0 OO
000000000 O0192.1514, 000 192.15210

0D0D02-0000-19-000-10 -00000-17-00-00000000000000(VIT
-1) (12

0-250 000 THR(500p L)OO OO ODODOOOOO10(0.030g,0.05mmol)0 000000
000000000 OPHhLI(34p L,5mg,0.06immol)0 000 0000000000000
000000000000 02000000000-78000000000THF(100p L)O O

10

20

30

40

50



(92) JP 2007-512376 A 2007.5.17

O 00O (0.004g,0.02mmol) 000 (-780)0 00 000000OODO0DOOOOOODOO-78
g3opoob1sooOo0oooOoDU0OoOoDU0DO0Oo0DO0DUODDODO0DUOOoDDODODODOoDODDOOO
000 Na,S0,) 000 00000D0DDODDODDODODOSep-PakO 0O DODDODODOODODOI% OO
Oo0/000000000T7BDMS-O000O0O0OOO0DOODODODOODWmgDOOOOOO
000O0O0)00OO0OO0OO0OO0OO00O0OOOHPLC(6.2mmx 25cm zorbax-silO O O ,4mL/0 )0O
O0DO0/00000(99.05:0.05)0 000000000 0OD0O0ODODOO0ODOGOD?ZN10 (3.6m
0.0067mmol,41%)0R,=28MLO 0 0000 0O00CDOOODOU (DOODOO): N ,ax 244,
2, 262 nm; 'H NMR (500 MHz, CDCl,) & : 6.21 OO 5.87 (I1H OO 1H, O d, J= 11
.4 Hz), 4.97 0O 4.92 (2H, O s), -4.43 (2H, m), 2.80 (1H, m), 2.53 (1 H, dd, J
=13.8 00O 5.6 Hz), 2.452 (1H, dd, J = 8.2 0O 5.6 Hz), 1.71 (3H. s), 1.58 (3
H, s), 0.90, 0.84 (9H O O 9H, O s), 0.74 (3H, s), 0.027, 0.050, 0.068, 0.081 (
O 3H, O s)O

OTBDMS-O0 0 OO O 0O0OODO11(0.0036g,0.0067mmol)0 O O THF(500p L)O O O O O TBAF(
66p L,18mg,0.067mmol)0 0 0000 0O0D0D0DOODODOODODOOOODOODOODOOOO
OD0O0OSep-PakD D00 O0O0DOODOODO30% OODODODO/000000D0DO0O00DODOOOO
000O00o0oooooooooanHPLC(6-2mmx 25¢cm zorbax-silO O O ,4mL/0 )00 O O
O/1PA(90/10) 0000 0DO0DO0O0DODODOODDODOOOOR,=26mLOO00O0DOOODO12(1.3mg,0
.0036mmol, 61%)0 0000 O00U (D ODOO00O): N yax 243, 251, 261 nm; “H NMR (
500 MHz, CDCIl;) & : 6.35 0O 5.92 (lH OO 1H, O d, J = 11.3 Hz), 5.10 OO 5.
13 (1H OO 1H, O s), 4.48 (2H, m), 2.88 (1H, dd, J = 13.3 O O 4.5 Hz), 2.78 (
1H, dd, J = 12.6 0 O 3.6 Hz), 2.58 (1H, dd, J = 12.7 OO 3.6 Hz), 2.13 (1H, m)
, 1.71 (3H, s), 1.25 (3H, s), 0.739 (3H, s); MS m/z (O OO DO):328 (M, 100), 31
3 (23), 310 (15), 295 (11), 277 (8), 243 (35), 229 (41), 149 (83);C,,H;,0,Na ([M
Na]')DOODDOOODDOOODOODO351.2300, 000 351.23040
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oooooad
Ooo0oogogaoXxry
ooooad

{
L
C
C
L
C
L
L
{
L
C
C
L
C
L
L
{
L
C
C
L
C
L
L
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L
C
C
L
C
L
L

OTEDMS™ aTBOMS

i1 12

0y, CsHgN, MaOH; NaBH,, 81%. (ii) TaCl, CgH,N, 38%. (i) TESOTY2.6-/L.F S, CH,Cl,, B4%.

[
- (V) NaHGO,, DMSQ. 76%. {v) +BUOK, HBUOH, O, 62%. (i) MeMgBr, THF, 82%. (vil) 2M HCETHF
[ (1:1), 46%. (vill) PDC, CH,C), 82%, (i) 10, PhLl, THF 41%, (x) TBAF, THF, 61%

L

oooo0oo

2-0 000 -18,19-0 0 0 -(20S)-1a ,25-0 0 0 000 00000 ,(VD-030 0O DP035)0 O
O

02-0000-18,19-00 0 -(20S)-1a ,25-0 0000000000 ,(VD-03)000 00O
OXxvOOOOOOOOODODODOOOODO0OO0OOOOO
0000-A,B-23,24-000000-88 ,22-0 000 (1)

000000 @oomL) 00000 (smL)D0000O000,(59,12.7mmol)0 00000000
O0O0O0O000-7800000000000C0C000000C0000000000000O
00000000000 D0000D000000O0000O0OONaBH,(1.29,32mmol)0 O O
0002000000 000NaBH,(1.2¢9,32mmol)0 0000000000000 00000O
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NaBH,(1.2¢,32mmol)0 0 0000000000000 0O0O0O0O0O0OOO7MLO0000O000
00000000000 0000D000000(3x 100nl)D0 000000 000HCIO 1M
000 (2x 100mL)0 NaHCO,O0 D OO OO (100mL) 000000 OMgS0, 000000000
00000000000 0000D000000D000(S% 00000/0000)000
00 1.8759(8.84nmol,70%0 0)0 0 0000000000000 00T([a], +56.0° (c
0.95, CHCI;); O O 110-1110 ; “H NMR (400 MHz, CDCl;) & 0.96 (3H, s), 1.03 (3H,
d, J = 6.6 Hz), 3.38 (1H, dd, J = 10.5 Hz, J = 6.8 Hz), 3.64 (1H, dd, J = 10.5
Hz, J = 3.2 Hz), 4.09 (1H, d, J = 2.3 Hz); *3C NMR (100 MHz, CDCl,) & 13.6, 16.
6, 17.4, 22.6, 26.6, 33.5, 38.2, 40.2, 41.3, 52.3, 52.9, 67.8, 69.2; MS (El) m/z
212 (2, M"), 194 (17), 179 (18), 163 (10), 135 (19), 125 (34), 111 (100); C,.H,
,0 ([M H,0]11)0DDDODODO0ODO0OO0ODOO 194.1671, 0O O 194.16650
000-A,B-88 (0000000 D0)-23,24-000000-22-000(2)
00000 (1.859,8.79mmol)0 0 O O O (30mL)0 O O O O DMAP(45mg,0.3mmol)0 O O O

0000000000000 00O0O000
000500240000 00000000
(100mL)0 Cus0,0 0 0 OO O (2x 80mL)O

0 (3mL,3.6g,25mmol)0 0000000000
0 (@o00ml) 000000000 O0HCID5%00
NaHCO,O 0 O O 0O O (80mL)Od O O (100mL)0 O

DO0O0O00O00O00OMgS0,0 000000000000 D0O0DO0ODODOD0OOO0OOaO
0Doo
DO000DO00D00(5.059)0 0000000000 (30mL)0KOHO O O (87%,1.59,23.3
ml)JDODO0DOC0OOOOOODODOODOODO300020000000000000000
OO0DO0OHIOSWO ODOODODO0DO00DO000D0O00D0DO0000(3x60mL) 000000
DO00O00O00O00NaHCO, 0 OO DOODO(s0mL)D000O00O00OMgS0,00000000
0000000000000 D0O0D0O0D0O0D0O00O00O000000(S% 00000/0
00)02.58g(8.16mmol,0 00 000000093%)) 000000000000 00O0
OO0 [a ], + 65.2° (c 1.15, CHCI;); ‘H NMR (400 MHz, CDCl;) & 3.39 (1H, dd,
10.4 Hz, J = 6.8 Hz), 3.65 (1H, dd, J = 10.5 Hz, J = 3.2 Hz), 5.42 (1H, br d
, J = 22.2 Hz), 7.45 (2H, m), 7.56 (1H, m), 8.05 (2H, m); *>C NMR (100 MHz, cDCI
;) & 13.6, 16.6, 18.0, 22.7, 26.6, 30.5, 38.4, 39.8, 41.9, 51.4, 52.7, 67.7, 72
.1, 128.3, 129.5, 130.8, 166.5; MS (EIl) m/z 211 (4), 194 (52), 179 (11), 135 (41
), 108 (23), 105 (100);C,oH,305,Na ([M + Na]') DD OO OO OODOODOODO (ESI)339.
1936, 0 O O 339.19410
0D0O00-A,B-88 (0 0D0O000DOO)-23,24-000000-22-000(3)
000000000000 00(7.029,44.1mmol)000 00000 00 OO (30mL)DO DMSO(
sML) 0D O00O00O00 (2.329,7.34mmol)0 00000000 (5.15nL,3.71g,36.7mmol)0
00000000000 DD0O0OO0OD0OODDo0D200000000000000000D00
0000000000000 O0(G%YI00000/0000)000002.059(6.53nmol,90%
D0)DO0O0D0DO0DO0O0DO0OO0O[a], + 67.4° (¢ 0.95, CHCI;); “H NMR (400 MHz, CDCI,
) & 1.10 (3H, s), 1.15 (3H, d, J = 6.8 Hz), 5.44 (1H, br d, J = 2.2 Hz), 7.45 (
2H, m), 7.56 (1H, m), 8.05 (2H, m), 9.60 (1H, d, J = 3.2 Hz); '®C NMR (100 MHz,
cbcl;) & 13.6, 14.1, 18.1, 23.1, 26.2, 30.7, 39.8, 42.6, 49.2, 51.2, 51.5, 128.
6, 129.7, 130.9, 133.0, 205.0; MS (El) m/z 285 (3), 216 (3), 208 (9), 180 (17),
162 (47), 147 (21), 135 (46), 122 (16), 105 (100), 95 (22), 77 (49);CigH,50, ([M
- CHO]')DDDOODDOODODDOODDO (ESI) 285.1855, 0O O 285.18480
0O (20R)-0 0 -A,B-88 (0 00000 ODO)-23,24-0000 00 -22-000(4)
D000D0DO00D0(5SmML) 00000000 (2.059,6.53mmol)0 0 0 O 0O n-Bu,NOHO 40%0
OO0 (8.4nL,12.9mmol)0 0000000000000 O0O0OOODODODOODOOOOO
DO0@MLODO0DO0DO0DO0DDO0ODOD(oML)0O00MS0,000000000000000
00000000000 DO00DO0(GYDOO0O0DO0/0000)000001.50g(4.78mmol
)yDOODODODODODOODOOOOOOOOOO0OO0OO0O0O
DO00000000000O0D0O0D0(15mL)0 0 0 0 O NaBH, (350mg,9.2mmol)0 00 0 0O O

OO0 oOooo0O32o0o0ooo0oogooaoglo
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0000003000000 00000000NH,CIDDDOO0D0@oML)D0O000O0D0O
000000000 (@x40M) 0000000000000 00O0O0(30mL)0 O 0MgS0,
0000000000000 O0O00O0DO0D0DO0O0OO0DDOO0DOOO0ODO(G%YO00000/0
O0O0)J0000870mg(2.75mmol,42%0 0 )0 O O 437mg(1.38mmol,21%0 0 )0 000 O
O[a 1, + 50.0° (c 1.10, CHCI;); ‘H NMR (500 MHz, CDCl;) & 0.97 (3H, d, J = 6.7
Hz), 1.07 (3H, s), 3.48 (1H, dd, J = 10.5 Hz, J = 7.1 Hz), 3.76 (1H, dd, J = 10
.6 Hz, J = 3.5 Hz), 5.42 (1H, s), 7.45 (2H, m), 7.55 (1H, m), 8.05 (2H, m); '®cC
NMR (125 MHz, cDCl,) & 13.9, 16.5, 18.0, 22.5, 26.4, 30.5, 37.5, 39.3, 41.7, 51
.5, 52.7, 66.9, 72.0, 128.3, 129.5, 130.8, 166.5; MS (EI) m/z 316 (16, M"), 301
(5), 285 (9), 242 (11), 194 (60), 147 (71), 105 (100);C,oH,30;Na ([M + Na]")O O
O0O00DO00D0DOO0O0(ESI) 339.1936, 0 OO 339.19480
00 (20R)-0 0 -A,B-8B (0 0 0D O0ODOO)-23,24-000-22-(000000O)00O0(
)
O000DO0O0D0O0(om)000D0O00D0DO(870mg,2.75mmol)0 00000000 (L1.5mL
,10.8mmol1)0 O DMAP(20mg)0 0 00D OO0 O OO (710mg,3.73mmol)J 00 000000
O000D0DO000D0160000000000000(100nL)D00O00 D0 00O NaHC0,0 O
D000 (@x5ml)0000000MGS0,00000000000000000000O0D0
O000D0D0000(@G»00000/0000)000001162ng(2.47mmol,90%0 O )0 O
D000 [a], + 14.2° (c 0.95, CHCI;); O O 100-1020 ; ‘H NMR (500 MHz, CDCIy)
5 0.90 (3H, d, J = 6.6 Hz), 0.98 (3H, s), 2.46 (3H, s), 3.83 (1H, dd, J = 9.2 H
z, J = 7.2 Hz), 4.15 (1H, dd, J = 9.3 Hz, J = 3.3 Hz), 7.35 (2H, d, J = 8.1 Hz),
7.44 (2H, m), 7.55 (1H, m), 7.80 (2H, d, J = 8.1 Hz), 8.02 (2H, m); “°C NMR (12
5MHz, CDCl;) & 13.9, 16.6, 17.9, 21.6, 22.3, 26.3, 30.4, 34.8, 39.1, 41.6, 71.8
, 74.0, 127.9, 128.4, 129.5, 129.7, 130.7, 132.8, 133.1, 144.6, 166.7; MS (EI) m
/z 365 (12), 348 (61), 193 (9), 176 (32), 161 (13), 134 (19), 105 (100), 91 (17)
77 (20); C,,H;,05SNa ([M + Na]™)D O OO DOOODOODOOO(ESH) 493.2025, OO
493.20320
0 (208)-0 0 -A,B-0 0000 -83 -000(7)
D000DO00D0000(4.419,184mmol)0 00000 O0DOO
O THF(50mML)0 1-0 00 -3-000 0 0 0 (11mL,90.8mmol)0 O O
000000000000 O000000D0O000O0THR(I5mL)O
DO0O0O0DO0OO0OO0DO0OOO0ODTHF/NL) D OODOOODOOODO
achlorocuprate)(620mg,2.73mmol)0 0000000 OCODOOOADO ooooooao
0000000000 (5nL)0NH,CI000004onl) 00000 D0O0o0D0O0a0
DD0O00DO(3x 10ml)D0000O00D0O000ONaS0,000000000000O00D
000000000 (G-25%00000/0000)00000389mg(l.46mmol,58%0 O )
DOO0DO0O0DOT[a], + 9.6° (c 1.15, CHCI;); 'H NMR (500 MHz, cDCIl,) & 0.82 (3H,
d, J = 6.6 Hz), 0.87 (6H, d, J = 6.6 Hz), 0.93 (3H, s), 4.07 (1H, s); '%c NMR (1
25 MHz, CDCl,) & 13.8, 17.5, 18.5, 22.4, 22.5, 22.6, 22.7, 24.0, 27.1, 28.0, 29
.7, 33.6, 34.8, 35.5, 39.4, 40.3, 41.9, 52.7, 56.3, 69.5; MS (El) m/z 266 (45, M
"), 251 (19), 233 (8), 177 (9), 163 (11), 152 (20), 135 (30), 125 (37), 111 (100
); C,gH;,00 000000000000 266.26310, 000 266.26230
00000 (208)-00-A,B-00000-88 -00(8)
0000000 (GN)D 00 (185mg,0.69mmol)0 000000000 tert-000 (ImL)O1
0000000000000 O00O0O0O0DOO0O0OO0OOo@omML)DD0D0OODO0DONDODDOOD
OO'H NMR (500 MHz, CDCl;) & 0.76 (3H, s), 0.81 (3H, d, J = 6.5 Hz), 0.87 (6H,
d, J = 6.6 Hz), 5.78 (1H, s); '°C NMR (125 MHz, CDCl;) & 13.1, 17.9, 18.5, 22.
2, 22.6, 22.7, 23.9, 27.1, 28.0, 31.5, 34.9, 35.3, 39.3, 39.7, 41.9, 51.9, 56.0.
0 O (18E)-(20S8)-18-(0 0 0000 O00)-00-A,B-00000-88 -000(9)
0000000000000 000O00@smL) 000000000000 onooonaQ

O0o00oo0oo

Ooo0O0oennnO
OO0o00Og-7800
(dilithium tetr

Oooogoojio o

O0Ooo0ooao
O0Ooo0ooaoo
O0Oo0ooao
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0000000000000 O0O0O0O0ODO0O0OO0ODOHanoviaDDOODOODOOOOOOOO
0000000000000 O0O0D0O0D0O0D0O0O0O00O00O00001000000000
OO0DO0O0TLCOO0OODDOOD300000000000000000D0O0000O00D
0D02-000000(Gn)00000200000000000000000000000
0000000000000 O0O0D0O0DO0DO00DO00O00O00O0DO0NONDOoOoDOoOoDoOooOnon
OSep-PackD0 D 0D DO (25% 00000 /0000)0000O0102mg(0.35mmol,0 00
00051%)0000000000([a], +8.2° (c 0.80, CHCI;); “H NMR (400 MHz, CD
Cl;) & 0.84 (3H, d, J = 6.3 Hz), 0.87 (6H, d, J = 6.6 Hz), 2.20 (1H, br d, J =
13.1 Hz), 4.04 (1H, br d, J = 2.6 Hz), 7.33 (1H, s), 10.8 (1H, br s); '*C NMR (
100 MHz, CDCl,) & 17.5, 18.6, 21.8, 22.6, 22.7, 24.1, 27.2, 28.0, 34.3, 35.0, 3
5.6, 39.3, 49.5, 52.6, 56.7, 67.6, 152.2; MS (El) m/z 295 (2, M"), 278 (28), 260
(20), 245 (8), 206 (19), 183 (38), 165 (13), 148 (15), 121 (100); C,gHs3NO,Na (
[M + Na]’)DODDDOODODODOOODOOOD 318.2409, 000 318.24120
00 (208)-88 -(0 00 O00)-00-A,B-00000-18-00 00 (10)
00000 (5mL)0 0 (100mg,0.34mmol)0 0 001.500000000000000000
DO000D0D000D0O00DO00@@x4ml) 000000000000 DDOODNaHC0,0 O
000 (2x 40mL)0 0 (30ML) 00 O0O0O00O0ONA,S0,0 0000000000000 00O
O
O
2

O 0Ooo0oooao

O000D0000D0O00D0OSep-PackdI 00 O00DO(G%» 00000 /0000)0000
91mg(0.28mmol,84%0 0 )0 O OO OO [a ], -26-4° (c 0.75, CHCI;); IR (CHCl;) 22
8, 1741, 1241; “H NMR (500 MHz, CDCl;) & 0.87 (6H, d, J = 6.6 Hz), 0.91 (3H, d
, J = 6.6 Hz), 2.15 (3H, s), 2.46 (1H, br d, J = 3.2 Hz), 5.20 (1H, s); “°C NMR
(125 MHz, cDCl;) & 17.9, 18.8, 22.6, 22.7, 23.3, 23.8, 27.1, 28.0, 29.9, 35.6,
36.2, 36.3, 39.1, 45.6, 51.9, 54.1, 68.7, 121.2, 171.0; MS (EI) m/z 319 (18, M")
, 304 (10), 290 (3), 277 (84), 259 (100), 244 (54), 234 (27), 216 (40), 202 (33)
, 188 (60), 174 (47), 147 (39), 134 (34), 121 (95);C,oHz3NO,Na ([M + Na]l")D O O
0000000000 C(ESI) 342.2409, 00 0 342.24130
00O (208)-0 0-A,B-00000-18-00 00 -8 -0 00 (11)
00 O0010(90mg,0.28mmol)0 0 00D O(3ML) 000000 O00DNOONaOMed 5%0 O (3m
HO20000000000000NH,CIOCOO00DGIL)IDO @M DOODOODDODDDO
DOD0DO0ODO0(x 40ml) D00 0O0DO00ONA,S0,0 00000000000 DDOODODOODODO
O0O00DO0O000OSep-PackD0 00 O0DDO(0% 0000D0/0000)00000 73mg(
0.26mmol,94%0 0 )0 100 0 0O [a ], - 6.1 (c 0.75, CHCl;); IR (CHCl;) 3486, 2228;
"H NMR (500 MHz, CDCl;) & 0.87 (6H, d, J = 6.6 Hz), 0.92 (3H, d, J = 6.7 Hz),
2.43 (1H, br d, J = 3.1 Hz), 4.10 (1H, s); “®CNMR (125 MHz, CDCl;) & 17.9, 22.6
, 22.7, 22.9, 23.9, 27.1, 28.0, 32.8, 35.7, 36.2, 36.3, 44.7, 53.4, 54.2, 122.5;
MS (E1) m/z 277 (28, M"), 262 (34), 259 (18), 248 (16), 244 (24), 220 (30), 216
(18), 206 (100); C,4H,,NOOD 00O DDOODODOODODO 277.2496, 00 O 277.23950
00O (20S)-0 0 -A,B-18-0 0 00000 -83 -000 (12)
0 HMPA(280p L,1.62mmol)0 00000000 (700p L)O OO O O (110mg,2.82mmol)0 O
O0DOO0Dtert-00000D000(65p L) DODODOO0DODOO (250p L)O O 11(70mg,0.25
mmol) D0 000DDO0DODDOODODODDOODODODODOOODDOS0000O000
0000000000000 02-00000000000@omML) 000000 0ODOODN
O(omL)DO00ONa,$0,00 0000000000000 DO0O0O0D0DOD0DDOODODDODOD
Sep-PackD 0D D DD (1I0%000O00/0000)I100O0054mg(0.21mmol,85%0 O )0 12
DOO0O0O0([a], + 32.6 (¢ 0.90, CHClI;); ‘H NMR (500 MHz, CDCl;) & 0.78 (3H, d, J
6.8 Hz), 0.87 (6H, d, J = 6.6 Hz), 4.06 (1H, s); “°C NMR (125 MHz, cDCIl,) & 1
4.7, 20.2, 22.7, 22.9, 24.7, 25.3, 28.0, 30.8, 33.1, 33.5, 36.3, 39.3, 39.7, 48.
6, 50.3, 67.9; MS (EI) m/z 252 (6, M"), 234 (21), 219 (23), 209 (26), 191 (8), 1
79 (4), 167 (13), 149 (89), 139 (47), 122 (90), 107 (35), 95 (80), 79 (87), 67 (
88), 58 (100); C,;,H;,00 000000000000 252.2453, 000 252.24480
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0 (208)-0 0 -A,B-25-0 0 0 00-18-0 000000 -8-00 (13)

O (ImL)O O RuClyxH,0(10mg,0.05mmol)0 Nal0, (227mg,1.06mmol)0 0 00000000
0000 (0.75mL)0 0000000 (0.75mL)0 O 12(74mg,0.29mmol)0 00000 OO
000000003 0000000002-00000000ConL)D00O00000
O
O
0

00000 oog@x220mb)0000ooooooooNa,So,0000000000d
000000000000 O00000OSep-PackD 0D OOODO(10-30% ODO0OOO/O
0)ODOOODO 13mg(0.05mmol,17%0 0 )0 130 0 0 O 'H NMR (400 MHz, CDCI3) & O.
78 (3H, d, J = 6.7 Hz), 1.22 (6H, s), 2.01 (1H, br d, J = 12.3 Hz); “*C NMR (100
MHz, CDCl;) & 14.3, 21.3, 22.2, 22.6, 27.8, 29.3, 29.7, 33.0, 36.5, 41.6, 44.1
49.6, 51.0, 58.0, 71.0, 212.0; MS (El) m/z 264 (3), 248 (57), 233 (19), 215 (4
, 208 (15), 163 (29), 137 (100); C,,H;,0,Na ([M + Na]’)D OO DO ODOOODOOO
(ES1) 289.2144, O OO 289.21360
O (209)-25-[(0D 00 0O0O0O0O0O)HYODODO]-00-A,B-18-0000000-8-00(14)
OO0oOo0ooooao(250p )OO 13(12mg,45p mol)O 2,6-0 0 O O (13p 1,100p mol)O
ooooooOoooo-s500000000000000DODO0DO0DO0ODODODDODOOODOGO
oooogog000o0o0o0o0oDoDoDoDOoOoO00Oo(@(mMb)DbODODOo0DO0OO0OO0OO0DO0DO0DOOOd
OD0DO0@x 7/mb) D 0000OOOODOODONa,SO,00000D00O0DODODODOODOOOO
oo
oo
0)

O0Oo0ooolo

e O

O000D0DO0000OSep-PackD0 00 O0DO(3% 0000 O/0000)0OHPLC(S
% ooo/0000,4mL/0 , Zorbax-0O O O 10x 250mm)0 O O O O 13mg(34p mol,76%
0O 014000 O 'H NMR (500 MHz, CDCI;) & 0.56 (6H, q, J = 7.9 Hz), 0.77 (3H,
d, J = 6.8 Hz), 0.94 (9H, t, J = 7.9 Hz), 1.19 (6H, s); '®C NMR (125 MHz, CDCIls)
5 6.8, 7.1, 14.3, 21.4, 22.2, 22.7, 27.8, 29.7, 29.8, 29.9, 32.9, 36.4, 41.6,
45.2, 49.6, 51.1, 58.0, 73.4, 212.1; MS (El) m/z 365 (8), 351 (100), 322 (6), 23
9 (2), 231 (25), 220 (4), 205 (15), 189 (4), 173 (92); C,3H,,0,SiNa ([M + Na]")
O0O00DO00D0O0O00DO(ESI) 403.3008, 00O 403.29950
002-0000-18,19-0 0 0 -(208)-1a ,25-0 0 000000 000O0,(VD-030 0 DP035)

(17)
O THR(600p L)ODOODOODOODOODODOAIL15@46mg,79u mol) D OO OOOOTHFOOOO

O
O00O0O01.5M00 (63u 1,95p mol)D 00O DO0-200000000000020000
000D0-78000000000THF (300p 1)0 014000 O O (13mg,34p mol)0 OO
000000000 D000300-7800000000000000004000000
0000000000000 000000000000NaS0, 00000000000
0000000000000 0O0O000OSep-Packl00O0DO0O0(OOOD -2% 0000
0/0000)0000HPLC(0.05% 2-0 00000 /000 O ,4nL/0 ,Zorbax-0 O O 10x 2
50mm)0 O O O O 13.5mg(18p mol,53%0 0 )O TBOMS-0 0 00O O OO0 OO ,160 000UV
(0O0O0O) N ,ax = 242, 251, 261 nm; “H NMR (500 MHz, CDCl,) & 0.06 (3H, s), O.
11 (3H, s), 0.17 (3H, s), 0.19 (3H, s), 0.56 (6H, q, J = 8.0 Hz), 0.76 (3H, d, J
= 6.7 Hz), 0.94 (9H, t, J = 8.0 Hz), 2.18 (1H, dd, J = 12.5 Hz, J = 8.1 Hz), 2.
86 (1H, br d, J = 13.8 Hz), 4.42 (2H, m), 4.93 (1H, s), 4.96 (1H, s), 5.92 (1H,
d, J = 11.1 Hz), 6.19 (1H, d, J = 11.1 Hz); *°C NMR (125 MHz, CDCl;) & -5.1, -4
.9, -4.9, -4.8, 6.8, 7.1, 18.2, 18.2, 22.3, 23.1, 25.8, 25.8, 27.8, 29.0, 29.7,
29.8, 29.9, 31.3, 33.6, 36.5, 38.7, 45.3, 47.5, 49.0, 50.2, 52.3, 71.9, 72.3, 73
.4, 106.3, 113.7, 122.4, 132.9, 143.8, 152.9; MS (EI1) m/z 687 (6), 628 (2), 612
(100), 583 (6), 555 (4), 480 (29), 366 (44); C,oH;505Si, ([M - t-Bu]*)0 OO O O
00000000 687.5024, OO0 687.50280
0 16(13mg,17p moDD OO THRGGNL) O OO OO OTHFOO OO ODODOOODOO0DOOCOOO1
MO O (260p 1,260p mol)0 000000 D0O0O0000D0O000O0OA4A(200ng)00 000
000000000000 2000000000000000000000000000¢0
O0O0DOO00Sep-Packd 0 0DDODO(40.50% 00000 /0000)0000000017
0 HPLC(20% 2-0 00000 /0000 ,4nL/0 , Zorbax-O O O 10x 250mm)0 0 O O O 3.8m

O0Ooo0oooao

10

20

30

40

50



(98) JP 2007-512376 A 2007.5.17

g(9.5p mol,56%0 O )0 170 R,=5.580 0 0 O O UV (EtOH) A ,., = 242, 250, 260 nm; ‘H
NMR (500 MHz, CDCl;) & 0.77 (3H, d, J = 6.6 Hz), 1.21 (6H, s), 2.58 (1H, dd, J
= 13.2 Hz, J = 3.9 Hz), 2.81 (1H, dd, J = 13.3 Hz, J = 4.4 Hz), 2.87 (1H, br d,
J =13.9 Hz), 4.48 (2H, m), 5.10 (1H, s), 5.11 (1H, s), 5.97 (1H, d, J = 11.3 Hz

), 6.35 (1H, d, J = 11.3 Hz); MS (EI) m/z 402 (39, M"), 384 (41), 366 (14), 351
(11), 299 (58), 231 (36), 142 (58), 69 (100)0 C,eH,,0,0 00000000 O00OO0
0 402.3134, 000 402.31210

000000

0DO0O00a0XV

0Do0o0o0

i

13: R=H
J-diiC
14: R= TES

oR

THDMED ™ THDMES

. 16: R'=TES, R¥= TEDMS
xiw

xXvw
DR: (

17:R'=Ri=H

(i) Oq teOH, py; NaBH ,, 70%. (iD BzCl, DMAFP, py; KOH/EHOH, 353% . (ii} SOLpy, DMS0, EfN, CH, Ol 80%.
(iv) 40% aq. nBu NOH, CH,Ciy NaBH,, EYOH, 32%. (vy TsCl, EtyN, DMAP, CHoCL, 90% (v}, LizCuCl,, THF,
58%. (vii) +BUONG, CHCly Cvii) hv, CgHg kPTOH, 51%(7 AVS ). (1) AcD, 84% . () MeOMNa/MeOH, 91%. (x])

K, HMFA, £ BulH, 78% . (xid) RuCL-H 0, NalD,, CCl, CHCN, HO, 17% (xiil) TESOTH2,6-/LF 10, CH,Cl,, 83%.
(xh1 15, FALL, THF, 53%. (xv) TBAF, 43 F.5-HLY 44, THF, 56%.

—m — —m ~—m ~—m @ @ @ @ @ @ o™@ & & /& /& /& /s /s o/, /&, o/, /. /e /e /e /e /e e /e e e e e e e
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oooooao

1AGRO 1AGSO O O F-witd O O

O 1AGRO 1AGSO O O F-WitD O O O O OXVIAOXvVIBO O OXvICODODOOODOOOOOO

OooOooOooUOooUOU0OOUODOUDODUDODUODODUDODUDUDODUODUODOOXVIADODODO
OO0O0O0oOoooooo0ooo0on0DaDaDHanessian et al., J. 0rg. Chem. 62, 465 (1997)0O
OooO0ooOooUooUooDUooODUDUDODUO(G-)-DOobDUooDUOoDoDO

F-witd O O

OO0 (1R,3R,4S,5R)-1,4-0 0 0000 -3-[(tert-0 0000000000 0OO]-6-00

0-0000([3.2.1]0000-7-00 (2)

OOO0DMF(14nL)0 0000 OO (1.80g,10.34mmol)0 000 00 O (2.63g,38.2mmol)0 O
O000DO00t-0000000000(1.80g,11.9mmol)J 000000000 O0ODOOO
D3000000100000000000000D0O0D0O0D0O00O0000000000

D0O00D0DO0O0D0DO0O0D0O(WMgS0,)0 000000000 ODO0DDNDOODODODOOOOOY/
00000000000 02.12g0000000000000000000000000

0000000000000 D0O0D0O0D0O0/00000(8:2) 0000000000000
D0O00DO00(0.14g,00076%)00000000000D0 (3-0H,4-0TBDMS)D O O O (0
.10g,3%) 00000000 90-940(00D0000); [al®*, -44° (c 1.00 CHCI;); ‘H
NMR (500 MHz, CDCl;) & 0.095 (6H, s, 2 x SiCHy), 0.901 (9H, s, Si-t-Bu), 0 2.0

(2H, br m, 200 - OO 2B -H), 2.29 (1H, ddd, J = 11.6, 6.0, 2.6 Hz, 8B -H), 2.63
(1H, d, J 11.6 Hz, 8a -H), 3.89 (1H, ddd, J = 10.4, 7.0, 4.5 Hz, 3B -H), 3.98
(1H, t, J = 4.6 Hz, 4B -H), 4.88 (1H, dd, J = 6.0, 4.8 Hz, 5a -H); '°C NMR (125
MHz) & -5.0 (Si-CHz), -4.7 (Si-CHz), 17.9 [C(CH3)3], 25.6 [C(CH3)3], 36.4 (Cg)
, 40.2 (C,), 65.8 (C,), 67.0 (C3), 71.9 (Cy), 76.3 (Cs), 177.9 (C=0), MS (El) m/
z (DO0OO) 288(M°, 1), 231 (41), 213 (21), 185 (85), 75 (100); HRMS (ESI), C;,
H,,0sSiNa (M" + Na) OO O OODDDDDODOOO 311.1291, 0O O 311.1287; Cy3H,,0
sSib0Do0ooobO0oooo0ooc, 54.14, H, 8.39. O OODO C, 53.94, H, 8.360
OO0 (1R,3R,5R)-3-[(tert-0 00 0000 0O0O0HYIODO]-1-00000-6-000-00
O0([3.2.1]0000-4,7-00 0 (3)
OO 0OCH,CI,(100mL)0 O Dess-MartinO O OO O O O (periodinane)d O (6.60g,15.5mmol
YoooooooDOoODoD(3.86g,13.4mmol) D00 C00O0OOCOOOODO18000C00O00O0O
ocoooooOO0O0obOOO0oO0oOOO0oOoobobOO0Ooob0DbDO0oO0OOo0DO0OO0ODDWgSo,H)YOooOOo
ooo0oo0oooooooooooboDbDboDbDOoOOoOO0OO0OD0DO0OO0(s.67g,9%5wy)ybbocoooood
cooooooooTLcCOO0O0OoOOODOODODDODOOODDODODODODOOODOOODOO
0000000000000 000000000O00 92-950 0 'H NMR (400 MHz, CDCl,
)
5

5 0.040 OO 0.133 (3H OO 3H, O s, 2 x SiCHy), 0.895 (9H, s, Si-t-Bu), 2.1
(1H, dd, J = 12.4, 10,4 Hz, 2a -H), 2.42 (1H, d, J = 12.5 Hz, 8a -H), 2.54 (1H
, ddd, J = 12.4, 9.0, 3.9 Hz, 2B -H), 2.86 (1H, ddd, J = 12.5, 6.7, 3.9 Hz, 8B -
H), 4.54 (1H, dd, J = 10.4, 9.0 Hz, 3B -H), 4.73 (1H, d, J = 6.7 Hz, 5a -H); '°cC
NMR (125 MHz) & -5.6 (Si-CH3), -4.8 (Si-CH;), 18.2 [C(CH3)3]1, 25.6 [C(CH3)s1,
42.3 (Cg), 43.0 (C,), 70.3 (Cz), 71.8 (C,), 78.7 (Cg), 177.1 (C=0), 202.4 (C,);
MS (EI) m/z (DO DO) MO0, 271 (M° - CHs, 4), 229 (92), 201 (28), 157 (100);
HRMS (ESI) CoH,;305Si (M" - t-Bu) 0D DDO0DO0O0O0O000ODODO 229.0532, 00O O 229
.0539; C,;3H,,058i x H,00 O DDODODOOOODODOC, 51.29, H, 7.950 000 0OC, 51.
09, H, 7.900
O (1R,3R,5R)-1-0 0 0 00 -3-[(tert-0 0 000000000 OO]-6-000-00
0[3.2.1]0 000 -4,7-0.0 .0 (4)
O0DDO0O0@2nl)000D0D(.5mM) 00000000000 (L1.649,5.8mmol)0 0 O
30 0000000000000 0D0D0000000O0D0D0D0O000O00O0O0DOoOaO
NaHCO,O0 OO CuS0,0 00000000000 MWgS0,) 00000 DDDODDOOOO
0OO0D0DDDO0/00000¢(8:2) 0000000000000 0000000O0ODDDOON
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00000000000 D0D00(1.51g,81%)00000000/000000000000
00000000000 00000O0 134-70 0 [a 1%, -78° (¢ 1.00 CHCl,); *H NMR (
400 MHz, CDCl;) & 0.046 OO 0.141 (3H OO 3H, O s, 2 x SiCHy), 0.901 (9H, s,
Si-t-Bu), 2.17 (3H, s, CH,C0), 2.28 (1H, dd, J = 12.2, 10.4 Hz, 2a -H), 2.32 (1
H, d, J = 12.1 Hz, 8a -H), 2.65 (1H, ddd, J = 12.2, 8.8, 3.9 Hz, 2B -H), 3.56 (1
H, ddd ,J = 12.1, 6.9, 3.9 Hz, 8B -H), 4.58 (1H, dd, J = 10.4, 8.8 Hz, 3B -H), 4
.80 (1H, d, J = 6.9 Hz, 5a -H); *3C NMR (125 MHz) & -5.8 (Si-CHs;), -4.9 (Si-CH,
), 18.2 [C(CHz)s]1, 20.9 (CH;-C=0), 25.6 [C(CHs)5], 38.3 (Cg), 40.3 (C,), 70.4 (C
2), 75.3 (Cy), 78.4 (Cs), 169.1 (CHy-C=0), 171.5 (C=0), 201.8 (C,); MS (EI) m/z
(0O DO) 328 (M, 6), 271 (100), 256 (38), 229 (54), 211 (53); HRMS (ESI) C,,H
150,Si (M' - t-Bu)00O0OODODODO0O0OOOOODO 271.0638, 00 O 271.0646; CysH,,0g
si00oo0o0O0O0DO0OOoOoO0ocC, 54.86, H, 7.370 000 0C, 54.88, H, 7.370
DO00O0[3-(00000000)00O0D0]00O00000O0OOnao(A)

0000 ODOCH,Cl,(50ml)D 000000000000 (L.3mL,16mmol)IN,N-000 O O

00000000 (4.5mL,27.7nmol)0 00 03-000-1-000000 (1.0mL,11nmol)O
000000000010 000000002000000000000001N HCI(150mL)
0000000000 O0O0000OCH,Cl,00ODOOO0ODO0OO0OO0O0O0000O0O0O0O0O0NaHCO,
000000000 (MgS0,) 0 0000000000000 DND00000DNO0ON0O0OO
00000000000 0000D00000/00000(95:5) 00000000000
01-000-3-(00000000)0000 (1.129,55%)0 0 0 0 *H NMR (400 MHz, CDCI,

) & 2.13 (2H, m, CHy-CH,-CH,), 3.37 (3H, s, 0-CHs), 3.53 (2H, br t, J = 6.5 Hz,
Br-CH,), 3.67 (2H, br t, J = 5.8 Hz, CH,-CH,-0), 4.63 (2H, s, 0-CH,-0)O
0000000 (.5m)001-000-3-(00000000)0000(0.46g,2.5nmol)0
0000000000000 00O000000000000(0.71g,2.7nmol)0 00 O O
000010000200 000000000000000000000000000000O
00000000000 0000D0D0O000O0D00000O0D000000D00000O00
0000000000 00000(0.98¢,88%)0 00000000000 O000O0 (Wittig
YyOOOOOOOOOOOY NMR (500 MHz, CDCl,) & 1.96 (2H, m, CH,-CH,-CH,), 3.3
1 (3H, s, 0-CHs;), 3.85 (2H, br t, J = 5.6 Hz, CH,-CH,-0), 4.00 (2H, m, P-CH,), 4
.60 (2H, s, 0-CH,-0), 7.70, 7.79 O O 7.86 (6H, 3H OO 6H, O m, Ar-H); C,3H,60
,PBr000D0O00DO000DO0O00C, 62.03, H, 5.88, Br, 17.940 000 0C, 61.87, H, 5
.77, Br, 17.890
0 O [(E)-0 0O (2)-(1R,3R,5R)-1-0 0 0 0 O -3-[(tert-0 0 00 000000)000]-6
-000-4-[3 (0 0000000)I00000]0000([3.2.110000-7-00 (5a
0 O 5b)
D00 O OOTHRGNLOODOODODODODOODO (420mg,0.94nmol)D 0000000000
OO0O0n-Buli(0OOOO1.6M,1.12mL,1.8mmo)0 0000 000050000000 (420
mg,0.94mmol)0 00000 COO0D10000000000200000000-00000
00-780 0000000000 (30000)00THR(8nL)D DO OOCO O OO (300mg,0.91
mmol)D 00000000 CODO0DO0OCOODO0DND-780000001% HCIDOOOOOO
000000000000 (@MOD0O0D0O00O0D0O0DNDO0OO0ODO0ONO0O0s300)D00ooO
O(mL) 00000 (6mL)0 00O O (3nL)0 O O NaHCO,(3mL)D O OO (3m)0 DO O0DO DO
000018000000 00000000000000000000000O(MgS0,)O
000000000000 (@OD0O0005a005005:1000000)00000

0o

00

00

D0DO0O00DO0O00DaO D000D0DO0000O0/00000(85:15) 0000000
DOooOooOooooao 0 29mgd 5b0 5a0 5b0 O O O (85mg)0 O O O 5a(176mgd O
77%) 00000000 0000000000000 O0O0O0O0D0O0OD0O0OD0O0OD0O0D
0Do0oao
5a0 [a 1°%, -63° (c 0.60 CHClI;); ‘H NMR (500 MHz, CDCl;) & 0.074 (6H, s, 2 X
SiCHy), 0.914 (9H, s, Si-t-Bu), 2.13 (3H, s, OCH;), 2.00 (1H, br t, J = 11.2, H

O
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O
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z, 2a -H), 2.10 (1H, d, J = 10.8 Hz, 8a -H), 2.34 (1H, ddd, J = 11.7, 7.0, 2.9 H
z, 2B -H), 2.38 00O 2.43 (4H OO 1H, O m, =C-CH,), 3.31 (1H, ddd, J = 10.8, 6
.5, 2.9 Hz, 8B -H), 3.35 (3H, s, 0-CH;), 3.54 OO 3.60(1H OO 1H, O m, CH,-CH
,-0), 4.41 (1H, t, J = 8.2 Hz, 3B -H), 4.60 (2H, s, 0-CH,-0), 5.52 (1H, d, J = 6
.5 Hz, 5a -H), 5.71 (1H, br t, J = 7.1 Hz, =CH); '°C NMR (125 MHz) & -5.1 (Si-C
Hy),d -4.9 (Si-CHy), 18.1 [C(CH3)53], 21.1 CHy-C=0), 25.7 [C(CH3)3]1, 27.5 (CH,-C
H,-C=), 40.5 (Cg), 41.5 (C,), 55.2 (0-CH;), 66.7 (0-CH,-CH,), 66.8 (Cy), 77.1 (C
1), 73.9 (Cs), 96.3 (0-CH,-0), 121.9 (=C-CH,), 136.8 (C,), 169.1 (CH;-C=0), 172.
9 (C=0); MS (El) m/z (DO DOO), MOO, 383 (M - OCH;, 3), 357 (10), 325 (44),
297 (12), 267 (15), 265 (40), 237 (89), 75 (100); HRMS (ESI) C,oHs,0,SiNa (M* +
Na) DD OODOODOOODOO 437.1972, 00O O 437.19750
O 5b0 *H NMR (500 MHz, CDCl,) & 0.108 OO 0.125 (3H OO 3H, O s, 2 x SiCHs),
0.912 (9H, s, Si-t-Bu), 2.13 (3H, s, OCH;), 2.15 (1H, dd, J = 12.6, 8.3 Hz, 2a
-H), 2.31 (1H, d, J = 10.8 Hz, 8a -H), 2.33 (1H, 2B -H overlapped with 8a -H), 2
.67 0O 2.73 (1H OO 1H, O m, =C-CH,), 3.25 (1H, ddd, J = 10.8, 6.3, 2.8 Hz,
8B -H), 3.36 (3H, s, 0-CHy), 3.55 (2H, m, CH,-CH,-0), 4.61 (2H, s, 0-CH,-0), 4.7
1 (1H, br t, J O 7 Hz, 3B -H), 4.94 (1H, d, J = 6.3 Hz, 5a -H), 5.64 (1H, dt, J
= 1.7, 7.1 Hz, =CH); "®C NMR (125 MHz) & -4.6 (Si-CH;), -4.5 (Si-CH;), 17.9 [C
(CHg)3], 21.1 (CHy-C=0), 25.7 [C(CH3)3], 27.8 (CH,-CH,-C=), 38.9 (Cg), 41.2 (C,)
, 55.3 (0-CH;), 67.1 (0-CH,-CH,), 67.2 (C3), 77.1 (C;), 81.8 (Cs), 96.4 (0-CH,-0
), 128.9 (=C-CH,), 134.8 (C,), 169.1 (CH;-C=0), 173.0 (C=0); MS (El) m/z (0 O O
0), Moo, 383 (M - OCHy, 2), 357 (2), 325 (22), 297 (17), 267 (35),265 (14),
237 (96), 75 (100); HRMS (ESI) C,oH;,0,SiNa (M" + Na) OO OO ODODDDOOOOO
437.1972, 0 0O 0O 437.19740
00 [(E)-(1" R,3 R,5" R)-3-[(tert-0 00 00000D00O)NIODO]-1 ,5-00000
0-4 -[3 ' (00000000)0O0DDO0O0OD]0D000000]100000(0)
O(a) 0000000000 (5n)0 000 5a(165mg,0.40mmol)0 O O O O O NaBH, (151mg,
4.0mmol)0000O0DO0O0O0DI1000006D 01000000000 0200000000
OONH,CIlO0D0O0O0DO0O0DDOO0ODDO0OODDOO0OODDOO0ODOO0O0OOOOOOoOOooOoOoan
0000000000000 000000000WgS0,) 000000000 DO0OD0O
0000000000000 0D0DD0O0O0D0O0O0D0O0O0D0O0/00000¢(:8)000000
D000DO000D0O00D0O000O0O0OD (115mg,79%)0 00 [a 1°%, -59° (c 1.40 CHCI,
); 'H NMR (400 MHz, CDCI;) & 0.087 OO 0.110 (3H OO 3H, O s, 2 x SiCHz), 0.
895 (9H, s, Si-t-Bu), 1.66 (1H, dd, J = 13.0, 9.1 Hz, 6B -H), 1.69 (1H, dd, J =
13.8, 3.1 Hz, 2B -H), 1.84 (1H, s, OH), 1.96 (1H, ddd, J = 13.8, 5.0, 1.7 Hz, 2
a -H), 2.04 (1H, ddd, J = 13.0, 4.6, 1.7 Hz, 6a -H), 2.54 (1H, s, OH), 2.63 (2H,
m, =C-CH,), 3.34 (3H, s, 0-CHy), 3.39 0O 3.50 (1H OO 1H, D,00: O d, J =1
1.0 Hz, CH,-OH), 3.50 (1H, s, OH), 3.58 (2H, m, CH,-CH,-0), 4.19 (1H, s, OH), 4.
47 (1H, m, w/2 = 10 Hz, 3B -H), 4.63 (2H, s, -0-CH,-0), 4.89 (1H, m; D,00 : dd,
J =9.1, 4.6 Hz, 5a -H), 5.51 (1H, t, J = 8.3 Hz, =CH); ">C NMR (125 MHz & -5.2
(Si-CHy), -4.7 (Si-CHy), 18.0 [C(CH3)3]1, 25.7 [C(CH3)5]1, 27.2 (CH,-CH,-C=), 41.3
(C,), 44.1 (Cs), 55.4 (0-CHz), 66.4 (Cs), 66.7 (0-CH,-CH,), 70.3 (CH,-0H), 73.7
(Cy), 75.9 (C3), 96.4 (0-CH,-0), 122.0 (=C-CH,), 144.2 (C,); MS (El) m/z (O O
ooy, Moo, 358 (M" - H,0, 2), 327 (3), 297 (3), 239 (17), 75 (100); HRMS (ES
1) C,gH340SiNa (MW" + Na) OO D DOODODOODODOOODO 399.2179, 0 OO 399.21980
O (b) OOTHF(17mL)O O OO O 5a(186mg,0.45mmol)0 O O O LiAIH,(128mg,3.42mmol)0O
000000000010 0000000D0300000000000000Na,sS0,000
0000000000000 00000000000000000000000000a0
(MgS0,)0 00000000 DDO0ODDO0OODO0ONDO0ODOONDOODODODOODO
00D0D0/00000(:8)0000000000000000O0O0D(100mg,59%)0 0O
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00
O [(E)-(3R,5R)-3-[(tert-0 0 0 0 0000 00)100]-5-00000-4-[3 -(0 0
00000 Doooo0o]]loooogoooao)
O00DD0DO0O0O000-000@.2nL)000000000(CGI)IOO0OO00O0O0O0(79ng,

22lmmol)0000D0D0DDDOOOOODDOIDDDOOOOOONODDDDOOOOOODOD
0000000000000 D0D00O0O00000000(MgS0,)DDDD0D0O0O0O0O0O
OO0DDO0OO0O0O00O0/CH,Cl,0OOODOSep-PakO DD DDOODODOOOOOODDDOODN
00000 (64mg,88%)0 000 D0/00000(7:3) 0000000000000 00O0
000000000 [a]*, +41° (c 1.45 CHCly); “H NMR (500 MHz, CDCI;) & 0.0

48 OO 0.076 (3H OO 3H, O s, 2 x SiCHy), 0.863 (9H, s, Si-t-Bu), 2.34 (1H, m
, 0 00=C-CH,), 2.50 (1H, dd, J = 16.0, 6.0 Hz, 2a -H), 2.62 (1H, m, dd, J = 16
.1, 3.2 Hz, OO DO6-H), 2.65 (1H, m, =C-CH,), 2.70 (1H, dd, J = 16.0, 3.4 Hz, 2
B -H), 2.75 (1H, dd, J =16.1, 3.4 Hz, O O O 6-H), 3.33 (3H, s, 0-CHy), 3.53 O O
3.74 (1H OO 1H, O m, CH,-CH,-0), 4.62 (3H, br m, 38 -H O O 0-CH,-0), 4.95 (
1H, t, J O 3.3 Hz, 5a -H), 5.73 (1H, dd, J = 10.2, 6.3 Hz, =CH); '°C NMR (125 M

Hz) & -4.9 (Si-CHy), -4.7 (Si-CHy), 18.0 [C(CH3)31, 25.6 [C(CH3);], 28.0 (CH,-C

H,-C=), 45.3 (C,), 48.3 (Cs), 55.4 (0-CH3), 63.1 (Cs), 65.7 (0-CH,-CH,), 70.3 (C

2), 96.3 (0-CH,-0), 126.7 (=C-CH,), 142.5 (C,), 208.7 (C,); MS m/z (D OO O), M

‘00, 313 (M" - OCHs, 3), 287 (15), 269 (7), 255 (21), 237 (11), 227 (68), 225
(91), 213 (17), 195 (57), 75 (100); HRMS (ESI) C,3H,,05Si (M" - t-Bu)D 0 OO O
00000000 287.1315, 00O 287.13120

OoOoOooOgeoljo|imodg

0 O [(3R,5R)-3,5-0 0 [(tert-0 0 000000 00)IO00]-4-[3 (DO0O00O0-000
0D)IODOOOO]0O0O000000(11)

0 -500 0 O OCH,Cl1,(0.4nL)0 0000000000 (40mg,117u mol)D O OO 2,6-00
00 (32p L,274pmol)0t-0 000000000000 O000 (56p L,240p mol)D OO O
00O0D000-5000500000000-15000000000000030000000
0000000000000 D000D000O000O000O000O000O00O0O0Cuso,O
0000000000 (MgS0,)I 000000000 DNONNDNONONDNONONO0DONONO0OOan
0000000000000 D00C0O00C0O000O000O000O00O0/00000 (95:5)
0000000000000 (30mg,57%;00000000000066%)00000000O
000110000000 (6ng)00 00110 [a 1%, -26° (c 0.30 CHCI;); “H NMR (400

MHz, CDCl;) & 0.019 OO 0.065 (3H OO 9H, O s, 4 x SiCHy), 0.838 O O 0.912
(9H OO 9H, O s, 2 x Si-t-Bu), 2.32 (1H, dd, J = 14.1, 10.4 Hz, 2a -H), 2.45 (
3H, br m, =C-CH, O O 6a -H), 2.53 (1H, ddd, J = 14.4, 3.2, 2.1 Hz, 6B -H), 2.75
(1H, ddd, J = 14.1, 5.6, 2.1 Hz, 2B -H), 3.36 (3H, s, 0-CH;), 3.58 (2H, m, CH,-
CH,-0), 4.62 (2H, s, 0-CH,-0), 4.75 (1H, ddd, J = 10.4, 5.6, 1.4 Hz, 3B -H), 5.0
1 (14, t, J O 3.2 Hz, 5a -H), 5.70 (1H, dt, J = 1.7, 7.8 Hz, =CH); *°C NMR (125
MHz) & -5.08 (Si-CHs), -5.06 (Si-CHs), -5.05 (Si-CHs), -5.00 (Si-CHs), 17.9 [C
(CH3)s1, 25.5 [C(CHs)s], 27.7 (CH,-CH,-C=), 50.2 (Cgq), 52.4 (C,), 55.2 (0-CHs),
65.8 (C;), 67.1 (0-CH,-CH,), 67.8 (Cs), 96.4 (0-CH,-0), 118.5 (=C-CH,), 141.5 (C
2), 207.5 (C,); MS (EI) m/z (D OO O) 443 (M° + H, 2), 427 (M* - CHy, 5), 401 (
55), 371 (15), 339 (20), 75 (100); Cy,H,50,Si, (M' - CH,) 0D D O0O0OODOOOO
00 427.2700, O OO 427.27010
00 [(E)-00(2)-(3° R,5 R)-3' ,5 -O0[(tert-0000000000)000]7-4
-[3’ ° (00000000000 DOO0]0O000D0O0OO0O0O0N]0000000oag(13a
0 O 13b)
OO0OTHF(0.15nL)0 00000000000 (25u L,0.18mmol)0 00000000 O -78
00000000 n-BuLi(0 OO OO2.5M,72p L,0.18mmol)0 000000000 COODO
00O0D0O0)00000(30p L,0.18mmol)0 0 0001500 0 0 O THR(0.2mL)O O O O 11(
38.4mg,84p mol)J 0 OO0DDODO0D-7800000200000000000000000
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gooogogogoooooooooboooooooO0U0oUoUoUooOoggoooooooboDoDoDao
oooooooooooooWwso,)ooooooooobobboboooboboboboooodo
OO0OOSep-PakD D000 O0OOOODODODOODOODODDDORDODRDO13a0 0O 13b(37-2mg,86%
;0000 13a:13b=07:1) 000 00/00000(@97:3))oooooooobobooboDODOO
O0O0/00000(95:5)0000000HPLC(L0mmx 25cm Zorbax-SilO O O ,4mL/0 )O
0o0o0ooooool13aggi1sb0ooonoOR, 4iml0044ml00 00 OCCOCOOODOOO
0 13a0 'H NMR (500 MHz, CDCl;) & -0.006, 0.056, 0.078, 0.107 (O 3H, O s, 4 X
SiCH;), 0.832 OO 0.923 (9H OO 9H, O s, 2 x Si-t-Bu), 1.87 (1H, t, J = 11.8
Hz, 2a -H), 2.28 (1H, br d, J = 13.2 Hz, 6a -H), 2.34 (1H, br d, J = 13.2 Hz, 6
B -H), 2.42 (2H, q, J O 7 Hz, =C-CH,), 3.36 (3H, s, CH,-0-CH;), 3.55 (2H, m, CH
»-CH,-0), 3.70 (3H, s, CO-0-CHy), 4.14 (1H, dd, J = 12.8, 3.8 Hz, 2B -H), 4.45 (
1H, br m, 3B -H), 4.62 (2H, s, 0-CH,-0), 4.88 (1H, narr m, 5a -H), 5.55 (1H, br
t, J = 7.5 Hz, =CH-CH,), 5.65 (1H, br s, =CH-C0); MS (EI) m/z (DD DO O) M OO,
499 (M - CHy, 2), 482 (11), 469 (31), 457 (65), 425 (63), 351 (70), 293 (76),
89 (100); HRMS (ESI) C,4H5004Si,Na0 000 O0O0O0DO0DODODDDO 537.3044, 0O 0O 53
7.30180
0 13b0 'H NMR (500 MHz, cbcl;) & -0.008, 0.048, 0.057 OO 0.063 (O 3H, O s,
4 x SiCH;), 0.804 0O 0.915 (9H OO 9H, O s, 2 x Si-t-Bu), 1.95 (1H, br d, J
13.8 Hz, 2B -H), 2.17 (1H, t, J O 11.6 Hz, 6B -H), 2.42 (2H, m, =C-CH,), 2.55
(14, ddd, J O 12.4, 0 5.0, O 1.2 Hz, 6a -H), 3.36 (3H, s, CH,-0-CH3;), 3.55 (2
H, m, CH,-CH,-0), 3.67 (3H, s, CO-0-CH3), 3.96 (1H, br d, J = 13.8 Hz, 2a -H), 4
.51 (1H, br m, 5a -H), 4.62 (2H, s, 0-CH,-0), 4.89 (1H, narr m, 3B -H), 5.50 (1lH
, br t, J = 7.5 Hz, =CH-CH,), 5.80 (1H, br s, =CH-C0); MS m/z (DO DO) MDOO,
499 (M* - CHy, 4), 482 (14), 469 (34), 457 (82), 425 (69), 351 (58), 293 (59),
89 (100); HRMS (ESI) C,¢H5404Si,Na0 000 O0O00O0ODODODODODO 537.3044, OO 0O 53
7.30530
O02-[(E)-00 (2)-(3" R,5" R)-3° ,5° -0 0[tert-0 0000000 0O00O0HY00OOT]-4
' [’ (OoO0oOfogfoggfggogHhooogogogo]-goggoooooooljogogggdsanns
5b)
gooooogooooooooooo@ooonOol.om,o.35mL,0.35mmel) DO ODODODODO
-780 0 000O0O/ODDODOO0O0O(:1,1.5ML) DDODDOOCOCODOO0OO13a0 0O 13b(37-2mg,74pu m
oHODODODODODODODDDDDODODOOOD-7800100000000000000O0O0OD0OO0ODAO
OO0 (2N,2mL)0 HCIO O O (2N,2mL)0 0O H,0(24mL) 000000 O0O0OODODDODDODODORO
OO00O0oo0oOooooooooboDbDDbDDONaHCO, DD O ODO0OOOOOOOOanWgso,)od
goooogooooooooooooDoDooooo0o0ooUoUoOogooooooo/o0od
0(5:5) 0000 00000D0DDODDODDODOCOCOCDOO0OO0OO0OOI116mgd 15a0 15a0 15b0 0 O
(l5mg)d0 0 0 O 15b@mg; 0 009700000 0C0OC0O0OO0OO0OODOOOOOOOOOOO
ooooooooooooooooao
15a(0 0 O )0 “H NMR (500 MHz, CDCI;) & -0.007, 0.057, O O 0.067 (3H, 6H OO
3H, O s, 4 x SiCH;), 0.839 0 O 0.916 (9H OO 9H, O s, 2 x Si-t-Bu), 1.81 (1
H, t, J = 11.7 Hz, 2a -H), 2.17 (1H, d, J = 13.4 Hz, 6a -H), 2.26 (lH, br d, J =
13.4 Hz, 6a -H), 2.41 (2H, q, J = 7 Hz, =C-CH,-CH,), 2.86 (1H, dd, J = 12.5, 3.
8 Hz, 2B -H), 3.36 (3H, s, 0-CHz), 3.54 (2H, m, CH,-CH,-0), 4.38 (1H, dd, J = 10
.6, 3.8 Hz, 3B -H), 4.17 (2H, t, J O 6 Hz; D,00 : d, J = 6.9 Hz, CH,-0H), 4.62
(2H, s, 0-CH,-0), 4.81 (1H, narr m, 5a -H), 5.48 (2H, m, 2 x =CH); MS (El) m/z (
O000) 486 (M', 3), 468 (30), 454 (17), 441 (32), 429 (24), 423 (34), 89 (100
); HRMS (ESI) C,5H5005S1,NaD DO OO OOOOOOOO 509.3095, 00O 509.3111
O
0 15b(0 0 0 O )0 'H NMR (500 MHz, cbCl;) & 0.011, 0.054, 0.069 (3H, 3H O O 6H,
O s, 4 x SiCH;), 0.850 OO 0.917 (9H OO 9H, O s, 2 x Si-t-Bu), 1.88 (1H, b

O0Ooo0oooao
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rd, J = 13.4 Hz, 2B -H), 2.03 (1H, t, J = 11.4 Hz, 6B -H), 2.42 (2H, m, =C-CH,)
, 2.51 (1H, ddd, J = 12.0, 4.8, 1.2 Hz, 6a -H), 2.75 (1H, br d, J = 13.4 Hz, 2a
-H), 3.36 (3H, s, 0-CH;), 3.55 (2H, m, CH,-CH,-0), 4.02 00O 4.15 (1H O O 1H,

0 m; D,00 : O dd, J =11.8, 7.2 Hz, CH,-O0H), 4.40 (1H, br m, 5a -H), 4.62 (2H,
s, 0-CH,-0), 4.90 (1H, narr m, 3B -H), 5.53 (1H, br t, J = 7.4 Hz, =CH-CH,), 5.7
1 (1H, t, J =7.2 Hz, =CH-CH,-OH); MS (EI) m/z (0O DO O) 486 (M", 5), 468 (27),
454 (11), 441 (22), 429 (30), 423 (29), 89 (100); HRMS (ESI) C,sHs,05Si,Nad O O
0000000000 509.3095, 0O OO 509.31080

00 [2-[(E)-0 0 (2)-(3° R,5 R)-3' ,5° -OO0[(tert-0000000000)000]7-
4 -[3 ' -(00000000)I00000]000000000]000]1-00000 10
000000000 (17a0 0 17b)

THF(0.8mL)D 00O OO O OO O 15a0 O 15b(0 7:1,34mg,70p mol)d n-BuLi (O O
2.5M,28u L,70py mo)0 00000 O0CO0DOCOODOCOODDOODDOODOOODDOOO
000 (14.0mg,73p mol)0 O O THF(190p L) D ODDOOOODODOOCODO-BuLiOD
00000000050 000000000000000000000000000
00000000 0n-Buli(0 OO0 O2.5M,140p L,0.35mmol)0 O O THF(420u L)O
Ph,PH(62p L,0.34mmol)0 00 0000000000 COO0O0D0DO0OOODO0O0OOOOO00
00000000000 0000D000000D000(01/400000000)000
0000000040000 00000H,0040p L)000000O00O0O0O0OO0O0DOOO
00000000000 0000O0000(L.0nl)0000O010%H,0,(0.5mL)D0 00000 20
10 0000000000000 00000000000O0O00K,0000000000M
s0,)0 00 0000000000000 DNONO0O0DONDDNONOOONONDNOOOOOoonoGo/
000D0O0(85:15)0 0 000000000000000(.9mg)0 0000000000
0/00000(7:3)00000000000000000000027.6mg0 17a0 17a0 17
bOODODO(2mg)D 000 17b(2mg;00068%) 00000 /2-000000(9:1)00000
0 O HPLC(10mmx 25cm Zorbax-Sil0 OO ,4nl/0)0000O0O0O00O00O0O0O00000O0O
00O00000O017a0017b0 000 0R4InL0044nl0 0000 0O

0 17a0 'H NMR (500 MHz, CDCI;) & -0.031, -0.013, 0.017, OO 0.024 (O 3H, O s
, 4 x SiCH;), 0.795 0O 0.899 (9H OO 9H, O s, 2 x Si-t-Bu), 1.47 (1H, br t,
J O 11 Hz, 2a -H), 2.06 (1H, br m, 6a -H), 2.23 (1H, d, J = 13.5 Hz, 6B -H), 2. 30
37 (24, q, J = 7.0, =C-CH,-CH,), 2.62 (1H, dd, J = 12.8, 4.5 Hz, 2B -H), 3.34 (3
H, s, 0-CHs), 3.51 (2H, m, CH,-CH,-0), 4.33 (1H, dd, J = 10.6, 4.5 Hz, 3B -H), 3
.15 (2H, dd, J = 15.2, 7.6 Hz, CH,-PO), 4.60 (2H, s, 0-CH,-0), 4.74 (1H, narr m,
5a -H), 5.28 (1H, m, =CH-CH,-P0), 5.44 (1H, t, J O 7 Hz, =CH-CH,-CH,), 7.45, 7
.52 00 7.73 (4H, 2H OO 4H, O m, Ar-H); MS (ElI) m/z (DO DO O) no M, 613 (1
00), 538 (9), 481 (31), 449 (22); HRMS (ESI) Cs,Hs405Si,PNa0 000000000
000 693.3536, 0 00 693.35060

0 17b0 *H NMR (500 MHz, CDCl;) & -0.035, 0.018, 0.022, OO 0.030 (O 3H, O s,
4 x SiCH;), 0.822 OO 0.885 (9H OO O9H, O s, 2 x Si-t-Bu), 1.47 (1H, br d, J
= 12.9 Hz, 2B -H), 1.93 (1H, m, 6B -H), 2.36 (2H, g, J = 7.2 Hz, =C-CH,), 2.46 40
(2H, br m, 2a - OO 6a -H), 3.03 00O 3.17 (1H OO 1H, O m, CH,-P0O), 3.35 (3H
, s, 0-CH;), 3.50 (2H, m, CH,-CH,-0), 4.36 (1H, dd, J = 10.6, 4.0 Hz, 5a -H), 4.
60 (2H, s, 0-CH,-0), 4.75 (1H, narr m, 3B -H), 5.39 (1H, m, =CH-CH,-P0), 5.44 (1
H,br t, J = 7.3 Hz, =CH-CH,), 7.4-7.75 (10H, br m, Ar-H);MS (EI) m/z (DO O 0O)
M'O O, 613 (100), 538 (28), 481 (90), 449 (80); HRMS (ESI) Cs;Hse05Si,PNal O O
00000000000 693.3536, 00O 693.35380

001la -[(tert-0 0 0 0000000)000]-2-[3 (0 0000000)-00000
0]1-25-[(00000000)000]-19-0000000,tert-00000000000

0 dd(20)
O-780 0 00 THF(0.25mL) D000 O0DOOO0OD117a(15.5mg,23py mol) DO OO D0ODOO 50

O
O
O
O
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000000 (@MOD0O0D0O00/000001.8M,13u L,23pmol)0 0000000000
0000000000000 00O000000D000000-78002000000000
000000 [Sicinski et al., J. Med. Chem. 37, 3730 (1994)]0 00000000 O
00000000000 19a(19mg,48u mol)D O O THF(0.25mL)0 0 0 O (-780 )00 O O
0000000000000 00D0-78003000600160 000000000000
0000000000000 0O0O000000(WgS0,) 0000000000000 0
0000000000 OSep-Pak0 00000 DO0D0O00CODO0DO0/00000 (98:2,10mL

YO Ooonol9-00dOdooooo?20(9.5mg,48%)0 0 0O O Sep-PakD 0D OO O/00 00O
O(%%:4,10mL) 0000000 O0DOOOC,b-O0O0O00O0119%9a(lomg)d 000000000 (10mL)
000000 ooooooo0ooDil17a(img)D 000 OO200UV (0D OOOO) A .4 244.
0, 252.5, 262.5 nm; ‘H NMR (500 MHz, cbCl;) & -0.015, 0.056, 0.061, O O 0.069
(O 3H, O s, 4 x SiCH;), 0.556 (3H, s, 18-H;), 0.565 (6H, g, J = 7.9 Hz, 3 x Si
CH,), 0.821 OO 0.921 (9H OO 9H, O s, 2 x Si-t-Bu), 0.930 (3H, d, J O 7 Hz,
21-H;), 0.947 (9H, t, J = 7.9 Hz, 3 x SiCH,CH;), 1.191 (6H, s, 26- O O 27-H;),
1.79 (1H, t, J = 12.2 Hz, 10a -H), 1.90 (1H, m), 2.00 (2H, m), 2.20 (1H, br d,
J = 13.2 Hz, 43 -H), 2.29 (1H, br d, J = 13.2 Hz, 4a -H),2.41 (2H, q, J O 7 Hz,
=CH-CH,) 2.79 (1H, br d, J = 12.6 Hz, 9B -H), 3.04 (1H, dd, J = 12.4, 4.5 Hz, 1
0B -H), 3.36 (3H, s, 0-CH3),3.54 (2H, m, CH,-CH,-0), 4.35 (1H, m, w/2 = 21 Hz, 1
B -H),4.62 (2H, s, 0-CH,-0), 4.81 (1H, t, J O 2.7 Hz, 3a -H), 5.47 (1H, dt, J =
1.5, 7.6 Hz, HC=C-CH,), 5.87 OO 6.12 (1H OO 1H, O d, J = 11.0 Hz, 7- OO
6-H)O
02-[(3 -00oooooohyoooooo]-19-00-1a ,25-000000-0000
s (F-Wit)(21)
O THF(200p L) OO OOOOO19-0000000420(3.0 mg,3.5umol) D00 0000
OOo0o0oooooooo(THFO 1.0mM,210p L,20pmo) DD DODDODOOOOOODOOOO
000180 0000000000 oDoDoDoDoDooo0o0o00o0o0DOooooooooooao
0oo0ooooogWgso,) o ooogogoooooooooooo/2-000000(75:25
YO OOOODODOHPLC(10mmx 25cm Zorbax-SilO O 0O ,4mlL/0)00000O0DODODODOOAO
019-0 00000 21(1.27mg,71%)0Ry26mLO0 0 000D DDOOCOCOOOOOOOO/O
(8:2)D 00000 DO O OHPLC(6.2mmx 25cm Zorbax-0DSO O O ,2mL/0)0 000 0O0OO0ODO
OO0GORy35mLO OO0 0O0O0ODO?210 UV(EtOHO ) A ., 243.5, 252.0, 262.0 nm; "H NMR (
500 MHz, CDCl;) & 0.549 (3H, s, 18-Hz), 0.940 (3H, d, J = 6.4 Hz, 21-H;), 1.220
(6H, s, 26- 0O 27-H;), 2.38 (1H, m, O O O =CH-CH,), 2.47 (2H, narr m, 4a - O
O 4B -H), 2.59 (1H, m, O O O =CH-CH,), 2.82 (1H, br d, J = 12.8 Hz, 9B -H), 3.1
4 (1H, dd, J = 13.1, 4.9 Hz, 10pB -H), 3.34 (3H, s, 0-CH;), 3.55 0 O 3.63 (1H O
O 1H, O m, CH,-CH,-0), 4.44 (1H, m, w/2 = 20 Hz, 1P -H), 4.62 (2H, s, 0-CH,-0)
, 4.84 (1H, m, w/2 = 10 Hz, 3a -H), 5.68 (1H, t, J = 7.4 Hz, HC=C-CH,), 5.88 O
O 6.31 (1 HOO 1H, O d, J = 11.2 Hz, 7- OO 6-H); HRMS (ESI) Cy,Hs,05Nall O
0oooooooooo 527.3712, OO 0O 527.37020
ooooggd
1AGRO O 1AGSO O O
Oo0o0ooooOXxXviIiADOODOoOOoODF-Witl Oooo(@oo)oooooooooo(-)-d
O
O

O O ojo|;

0000000000000 O00
D000 [3-[(tert-0000000000)I00]0000]1000000000000(
B)

0000000 (l.6nl)001-000-3-[(tert-0000000000)000]0000(
2.18¢,8.56mmol)0 0 0000000000000 (2.64g,10.2mmol)0 00000000
00000000000 008001800000000000000000000000
0000000000000 O000O0D00O00D0OO0D0OO0DO0O0O0O0ODODOONDOoOOoodaO
00000(.79)0 0000000000000 00000000000O00O0(3.04g,69%
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YOOOODOO/00000(96:4)000000000'H NMR (500 MHz, CDCI;) & 0.0
39 (6H, s, 2 x SiCHz), 0. 857 (9H, s, Si-t-Bu), 1.93 (2H, m, CH,-CH,-CH,), 3.86
- 3.94 (4H, br m, CH,-CH,-0 O O P-CH,), 7.70, 7.79 OO 7.85 (6H, 3H O O 6H,

O m, Ar-H)O

OO0 J[(BE)-00(2)-(1R,3R,5R)-1-0 000 0-3-[(tert-0 0000000000 0OT]-6
-000-4-[3 -((tert-0 00000 000OHNODOOHYOOODOOO]-0000T(3.2.1]
O000-7-00 (6al O 6b)

0-200 000 THF(42mL) OO O D DODDODDODODOODO (1.559,3.04mmol)0 0 0 0O O n-BuLi(d
Oooooo0Oo2.0M,1.50mL,3.00mmol) D0 000000 OOOOOOODOODOODO-200
015000 0000-0000000-450000001500000THF4mL) DO OOO
0O0O0gd((700mg,2.13mmo) 00000 CCOOO0OOOOOODODOOOO-400 02000
OD0DO01wHClD 00 0000000000000 O0DO0oOO0DO0O@EomML)Y Do DoOo2omL)d
O
O

00 O (10mL)0 O O NaHCO;(lomL)D OO D (om0 00D O0O0O0ODOO0D1800000
0000000000000 O0O0OD0O0DO0ODO0OO0OD0ODMgS0,)D0D0O0DDONOOD0DDODOD
0O(QD0DO03:200000006a006b0000)I0DO0O000O0ODOOOOOODODO
00000000000 /00000(9:1)0000O00D0006ald6b0D0 0000 O (905
mg,87%)0 0 00D /00000 (9:1)00 0 00 O OHPLC(LOmmx 25¢cm Zorbax-SilO O O ,
4nLl/0)00000D0O0O0D0O0OODOOODOODOODOOODOOOODOGadO6bOODN OO
ORy28mLO O 29mLl0 000 OO
0 6ald "H NMR (500 MHz, CDCl;) & 0.049 0O 0.073 (6H OO 6H, O s, 4 x SiCHy),
0. 889 OO 0.914 (9H OO 9H, O s, 2 x Si-t-Bu), 2.01 (1H, br t, J = 11.0 Hz,
2a -H), 2.07 (1H, d, J = 10.5 Hz, 8a -H), 2.13 (3H, s, OAc), 2.26-2.36 (3H, m,
=C-CH,0 000 0002B -H), 3.29 (1H, ddd, J = 10.5, 6.4, 2.8 Hz, 8B -H), 3.65 (
2 H, m, CH,-CH,-0), 4.40 (1H, O t, J = 8.5 Hz, 3B -H), 5.50 (1H, d, J = 6.4 Hz,
504 -H), 5.71 (1H, t, J = 7.3 Hz, =CH), MS (El) m/z (D OO O) MO0, 469 (M -
Me, 1), 427 (64), 367 (13), 337 (26), 73 (100); HRMS (ESI) C,,H,,0Si,Na (M" +
Na) DODDODODODOODODOODO 507.2574, 00O 507.25750
0 6b0 "H NMR (500 MHz, CDCl;) & 0.042 (6H, s, 2 x SiCHgz), 0.098 0 O 0.117 (3H
OO 3H, O s, 2 x SiCHy), 0.885 OO 0.907 (9H OO 9H, O s, 2 x Si-t-Bu), 2.1
3 (3H, s, OAc), 2.14 (1H, m, 2a -H), 2.31 (1H, 8a -HO O O O O O O 2B -H), 2.32 (
1H, d, J = 11.0 Hz, 8a -H), 2.51 OO 2.64 (1H OO 1H, O m, =C-CH,), 3.24 (1H,
m, 88 -H), 3.62 (2H, m, CH,-CH,-0), 4.69 (1H, O t, J = 7.2 Hz, 3B -H), 4.93 (1
H, d, J = 6.3 Hz, 5a -H), 5.63 (1H, t, J = 7.0 Hz, =CH), MS (El) m/z (0 OO O)
no M*, 469 (M" - Me, 1), 427 (32), 367 (13), 337 (40), 73 (100); HRMS (ESI) C,,H
4406Si,Na (MW" + Na)JDODDDOODODOODODDOODO 507.2574, 00O 507.25600
00 [(E)-00(2)-(1’ R,3 R,5" R)-3-[(tert-0 000000 O0ODO)IOO]-1 ,5-0
D0DO00D0-4 -[3 ' -[((tert-0 00 0000000)ID0ONO0OODOO]-0000
000100000 (8adOsh)
Do0DO0000O00D (4mLl)0 0 O O 6ald O 6b(150mg,0.309mmol)0 O O O O O NaBH, (116
mg,3.09mmol)0 0000000000020 000000000000O0NHCIODOO000
0000000000000 00D0O00D0O000D0O00D0O000D0 (MgSo,)D 0 ODODOD
0000000000000 0000000000000000000/00000 (4:6)
DO0O00DO0O00DODOD8al O8b(136mg,98%)0 0000000 O0DOO
08a(0 O 0O)O[a]**, -53° (c 1.00 CHCI;); 'H NMR (500 MHz, CDCl;) & 0.077, O
.082, 0.084 OO 0.110 (4 x 3H, O s, 4 x SiCHy), 0.887 OO 0.902 (9H O O 9H,
2 Xs, 2 x Si-t-Bu), 1.58 (1H, dd, J = 12.8, 10.2 Hz, 6’ B -H), 1.62 (1H, dd, J
= 14.0, 2.8 Hz, 2' B -H), 2.03 (1H, ddd, J = 14.0, 3.9, 1.9 Hz, 2' o -H), 2.11 (
1H, ddd, J = 12.8, 4.5, 1.9 Hz, 6’ o -H), 2.46 0O 2.66 (1H OO 1H, O m, =C-C
H,), 3.35 00O 3.47 (1H OO 1H, D,00 : 2 x d, J = 10.8 Hz, 1-H,), 3.68 (2H, m,
CH,-CH,-0), 4.46 (1H, O t, J = 3.3 Hz, 3° B -H), 4.88 (1H, D,00 : dd, J =10.2,
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4.5 Hz, 5 a -H), 5.45 (1H, t, J = 8.6 Hz, =CH); *°C NMR (125 MHz) & -5.6 (Si-C
Hy), -5.38 (Si-CHy), -5.36 (Si-CHz), -4.5 (Si-CHy), 17.9 [C(CHz)s], 18.4 [C(CH3)
31, 25.7 [C(CHs)3], 26.0 [C(CH3)3], 29.2 (CH,-CH,-C=), 40.4 (C,. ), 44.1 (Cqs- ),
62.2 (0-CH,-CH,), 66.2 (Cs. ), 70.3 (C;), 73.8 (C;. ), 74.1 (Cy. ), 121.9 (=C-C
H,), 145.0 (C,. ), HRMS (ESI) C,,H,605sSi,Na (M" + Na) DD O DODOOOOOOO
469.2824, 0O O 469.27810
00 [(E)-00 (2)-(3R,5R)-3-[(tert-0 0 0 0 00 0000)000]-5-00000-4-[3
' -[((tert-0 0 000000D0O0)IO00)IDOO00O0]]00000000(10a0d 0 10b
)
00000000000 -000@.6mL)0000O00D0DO00(SNL) 0000000 S8aldd8b
(104mg,0.233mmol)0 0 000000 DDOO0DO0D1I0000O0ODODOODOOODODO
0000000000000 00D0O00D00000O0000000 (MgS0,)D0ODODOD
D000D0DO0000O0O0DO0O/CH,Cl,0OOOOSep-Pak0 0D DO OODDOODODOODOD
O0O00DDO10ad O 10b(85mg,88%)0 00 00/00000(8:2) D0 0000000O0O0D0
O0DO0O0o0D0O00o0Oooan
010a(0 0 0 )0 [a 1%*, +55° (c 1.17 CHCl;); “H NMR (400 MHz, CDCl;) & 0.042, 0
.065 0O 0.074 (3H, 6H OO 3H, O s, 4 x SiCHy), 0.849 O O 0.880 (9H O O 9H,
O s, 2 x Si-t-Bu), 2.28 (1H, m, O O O =C-CH,), 2.50 (1H, dd, J = 16.2, 5.4 Hz,
2a -H), 2.55-2.70 (3H, m, 6-HO =C-CH,0 0000000 0OO2B -H), 2.77 (1H, dd,
J =16.2, 2.5 Hz, O O O 6-H), 3.62 (1H, dt, J = 2.6, 10.2 Hz, O O O CH,-CH,-0), 3
.85 (1H, m, O O O CH,-CH,-0), 4.60 (1H, m, 3B -H), 4.90 (1H, narr m, 5a -H), 5.6
6 (1H, dd, J = 10.5, 6.0 Hz, =CH); “°C NMR (125 MHz) & =-5.6 (Si-CH;), -5.4 (Si-
CHs), -4.9 (Si-CHy), -4.6 (Si-CHz), 18.0 [C(CH3)s1., 18.5 [C(CHz)3s], 25.7 [C(CH3)
21, 26.0 [C(CHz)3], 30.7 (CH,-CH,-C=), 45.1 (C,), 47.9(Cs), 63.0 (Cs), 61.8 (0-C
H,-CH,), 70.8 (C3), 127.5 (=C-CH,), 142.9 (C,), 208.9 (C,); MS m/z (3 OO DO) M
00O, 399 (M° - Me, 2), 357 (69), 339 (12), 327 (41), 299 (9), 265 (10), 225 (81
), 73 (100); HRMS (ESI) C,,H,,0,Si,Na (M" + Na) DO DODOOODODOODODOOO 437.25
19, 000 437.25370
0 O [(3R,5R)-3,5-0 0 [(tert-01 0 000 00000)0007]-4-[3 -[((tert-0 000
0D00000)I00)0DODOO0D]0D0000O00O0(12)
0 -500 0 O OCH,CI,(0.2nL)0 000000000 10ad O 10b(22mg,53u mol)0 0 O 0O 2,

6-0 000 (14.5u L,124p mo)0t-0 00 0000000000000 (25u L,106u mol)
000000000 O0500500000000000000CH,CI,000000000
O0O0O0O0CHClL,00O0O0DODO0DO0DODO0O0O00OCuS0, 00000000000 (MgS0,)00 O
0000000000000 0C0O000O00O0O0O00O00O0O0O00OoOoOO0OoOoooooO
000000000000 /00000(95:5)0000000000000000000
000 D012(18mg,64%;0 00000000000 74%)00 000 10a0 0 10b0 0 0 O (3mg
yoooo

0120 [a 1°*, -17° (c 1.35 CHCI;); “H NMR (500 MHz, CDCl;) & 0.008 (3H, s, SiCH
3), 0.061 (15H, s , 5 x SiCHy), 0.833, 0.900 OO 0.910 (3 x 9H, O s, 3 x Si-t-
Bu), 2.32 (1H, dd, J = 14.2, 10.4 Hz, 2a -H), 2.32-2.43 (2H, br m, =C-CH,), 2.43
(1H, dd, J = 14.4, 2.8 Hz, 6a -H), 2.52 (1H, ddd, J =14.4, 3.4, 2.2 Hz, 6B -H),
2.75 (1H, ddd, J = 14.2, 5.6, 2.2 Hz, 2B -H), 3.65 0O 3.71 (O 1H, O m, CH,-
CH,-0), 4.76 (1H, ddd, J = 10.4, 5.6, 1.7 Hz, 3B -H), 5.01 (1H, O t, J =3.2 Hz,
5a -H), 5.70 (1H, dt, J = 1.7, 7.6 Hz, =CH); '°C NMR (125 MHz) & -5.27 (Si-CH,
), -5.25 (Si-CH3), -5.01 (Si-CH;), -5.00 (Si-CHz), -4.95 (Si-CHy), -4.89 (Si-CH,
), 17.9 [C(CH3)s], 18.3 [C(CH3)s]1, 18.4 [C(CH3)3]1, 25.6 [C(CHs)3], 25.8 [C(CH;)s3
1, 26.0 [C(CHz)3], 29.7 (CH,-CH,-C=), 50.4 (C¢), 52.5 (C,), 62.8 (O-CH,-CH,), 65
.9 (C3), 67.9 (Cs), 119.1 (=C-CH,), 141.1 (C,), 207.5 (C;); MS (El) m/z (0D OO
0O) MO0, 513 (M - Me, 2), 471 (74), 381 (5), 339 (63), 73 (100); C,;Hss0,Si,
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(M - CH)DODODODODODDODODODODODO 471.2782, 00O O 471.27960
00 [(E)-00(2)-(3 R,5° R)-3 ,5' -O00[(tert-0000000000)000]7-4
-[3° ' -[((tert-0 0 0 0000000)IO0O0)IDOODOD]0O00D0O0O0O0OO]00
000000 (14a0 O 14b)
THF(0.37mL) 000 O0O00D0O00D0O0O (49p L,0.363mmol)0 0 0 0 O n-BuLi(O O
2.5M,146p L,0.365mmol)0 0 0 000-780 0000000000000 000 (0
DO00)000O00 (60.5u L,0.366mmol)0 000 01500 00 O THF(0.45mL)0
12(76.5mg,0.145py mol)0 00D D0 O0DODOO-780000070000000000
D00000000000O00O0O0O0DO0OD0O0ODOO0DO0O0OO0O0O0O0O0O0O0O0aO
D0000000000000O0DO0(MWgS0,)D 000000000000 DOD
DO0O0O0DO0OO0OD0ODOSep-Pak0 000D O0O0DDOODODOODODOODDODOOD14a0 O 14
b(60mg,68%;0 0 O O 14a:14b=06:1)0 0000 /000 0 0O (98.5:1.5)0 00000
0 14a(0 0 0)0 [a 1°*,: -33 (c 0.48 CHCI;); ‘H NMR (500 MHz, CDCl;) & -0.014, O
.054, 0.059, 0.070, 0.080 O O 0.109 (O 3H, O s, 6 x SiCH;), 0.830, 0.845 OO
0.926 (0 9H, O s, 3 x Si-t-Bu), 1.87 (1H, O t, J = 12 Hz, 2° o -H), 2.26 (1H
, br d, J = 13.2 Hz, 6° a -H), 2.33 (1H, br d, J = 13.2 Hz, 6° B -H), 2.3 -2.4 (
2H, m, =C-CH,), 3.6 -3.7 (2H, m, CH,-CH,-0), 3.71 (3H, s, COOCH;), 4.15 (1H, ddd
,J =12.7, 4.9, 1.5 Hz, 2° B -H), 4.46 (1H, dd, J = 10.7, 4.9 Hz, 3’ B -H), 4.8
8 (1H, O t, J = 3 Hz, 5 a -H), 5.54 (1H, dt, J = 1.5, 7.3 Hz, =CH), 5.65 (1H,
br s, 2-H); '®C NMR (125 MHz) & -5.26 (Si-CHs;), -5.22 (Si-CHs), -5.14 (Si-CHj),
-4.92 (Si-CHsy), -4.87 (Si-CHy), -4.77 (Si-CHz), 17.95[C(CH;);]1, 18.38 [C(CH;)5]
, 18.41 [C(CH3)3], 25.6 [C(CH3)3], 25.9 [C(CH3)5]1, 26.0 [C(CHz)3], 30.8 (CH;-CH,
-C=), 40.7 (Cs. ), 46.5 (C,. ), 50.9 (CH;C0), 63.1 (0-CH,-CH,), 66.5 (Cs5. ), 69.
6 (C- ), 117.0 (=C-CH,), 116.9 (C,), 142.7 (C,. ), 156.0 (C;. ), 166.6 (C,); O
000O00O0000(Z) : 5.50 (1H, dt, J = 1.5, 7.3 Hz, =CH), 5.80 (1H, br s, 2-H
)O
00 2-[(E)-0 0 (2)-(3° R,5° R)-3' ,5° -OO0[(tert-0 0 000000O00)IDO0O]-4
' -[3' ' -[((tert-0 0 00000000)IDO)IOOODOD]-000000000]
00O (16a0 O 16b)
0000000000000 0O0(MOO0O001.0M,616p L,616pu mol)DJ OO0 DO OO/
D000 (2:1,2.25mL) 000000000 14a0 O 14b(6:1,60mg,103p mol)O O O O
-780 00000000000 DDOO0D-7800100000000000000000
0000 (2N,2nL)0HCIO O O (2N,2mL)0 O H,0(24ml)0 0000000000000
0000000000000 DO0O0D0O0DOONaHCO, 000000000000 D0 (MgSo,
)YyOOOODODOODDODOODOOODDODOODOOODODODODOOODODOODODOODOOaO/0
D00O0(95:5)0000000049mg0 00 016a016b0 0000000 (00O 86%)0 O
D0O0/00000(9:1)D0 0000 00 HPLC(LOmmx 25¢cm Zorbax-SilO O O ,4nL/0 )0 O
0000000000000 D0O0DO0O16a0016b0 000 ORy28nlO0 029ml0 0000 O
0 16a(0 O O )0 'H NMR (500 MHz, CDCl,) & -0.016, 0.055, 0.059, O O 0.068 (3H,
6H, 6H OO 3H, O s, 6 x SiCHy), 0.831, 0.888 0 O 0.911 (O 9H, O s, 3 x Si-t
-Bu), 1.80 (1H, t, J = 11.8 Hz, 2' o -H), 2.16 (1H, br d, J = 13.2 Hz, 6’ o -H),
2.26 (1H, br d, J = 13.2 Hz, 6° B -H), 2.34 (2H, m, =C-CH,-CH,), 2.86 (1H, ddd,
J=12.4, 4.4, 1.5 Hz, 2 B -H), 3.62 (2H, m, CH,-CH,-0), 4.19 (2H, t, J O 6 H
z; D,00 : d, J = 7.0 Hz, 1-H), 4.37 (1H, D,00 : dm, J = 10.4 Hz, 3 B -H), 4.80
(1H, ~ t, J = 3 Hz, 5 a -H), 5.47 (2H, m, 2 x =CH); "®C NMR (125 MHz) & -5.28
(2 x Si-CHy), -5.06 (Si-CHs), -5.00 (Si-CH;), -4.85 (Si-CHsy), -4.79 (Si-CH;), 18
.0 [C(CH3)3], 18.4 [2 x C(CHg)s], 25.6 [C(CH3)3], 25.9 [C(CH3)3]1, 26.0 [C(CH;3)s5]
, 30.8 (CH,-CH,-C=), 40.0 (C,. ), 45.5 (Cs- ), 58.7 (C;), 63.2 (0-CH,-CH,), 66.5
(Cs- ), 70.0 (Cy. ), 116.6 (=C-CH,), 125.4 (C,), 137.2 (C,. ), 143.4 (C,. ); MS
(E1) m/z (0O ODO) M OO, 538 (M - H,0, 9), 499 (12), 471 (7), 424 (39), 407
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(11), 349 (23), 73 (100), HRMS (ESI) CyoHso0,SizNa (M' + Na)DO O OO DOOO DO
00000 579.3697, 00O 579.37040
0 16b(0 0 0 O )0 *H NMR (500 MHz, CDCl,) & 0.029, 0.055, 0.060, 0.064 O O 0.06
9 (3H, 6H, 3H, 3H OO 3H, O s, 6 x SiCH;), 0.849, 0.898 O O 0.918 (O 9H, O s
, 3 x Si-t-Bu), 1.87 (1H, br d, J = 13.8 Hz, 2° B -H), 2.03 (1H, br t, J = 11.5
Hz, 6 B -H), 2.34 (2H, m, =C-CH,), 2.51 (1H, ddd, J = 12.0, 5.0, 1.6 Hz, 6 a -
H), 2.76 (1H, br d, J = 13.8 Hz, 2’ o -H), 3.64 (2H, m, CH,-CH,-0), 4.02 O O 4.
13 (1H OO 1H, O m; D,00: O dd, J =11.8, 7.2 Hz, CH,-0H), 4.39 (1H, dm, J =
10.6 Hz, 5 a -H), 4.89 (1H, br s, 3B -H), 5.52 (1H, dt, J = 1.3, 7.5 Hz, =CH-CH
,), 5.71 (1H, t, J =7.2 Hz, =CH-CH,-OH); MS (EI) m/z (0O D O) MOO, 538 (M
- H,0, 4), 499 (6), 471 (4), 424 (12), 407 (6), 349 (11), 73 (100); HRMS (ESI) C
,oHg0048is (M - H,0)0DDDODODOODDODODOD 538.3694, 00O 538.36890
00 [2-[(E)-0 0 (2)-(3° R,5 R)-3 ,5° -OO0[(tert-0000000000)YI0OO0]-
4 -[3  -[((tert-0 00 0000000)000)IODOOOO0]-000000000]
000]1-00000000000000(18a0 0 18b)
00 OTHF(0.8nL) D 00O 0D OO0 OO 16a0 O 16b(5.5:1,40.5mg,70.2p mol)O O n-BulLi
(00DD0O0O02.5M,35p L,87.5pmol) 0000000000000 000000000000O
0000000000 (14.0mg,73p mol)0 OO THF(190p L) DO ODDODODODODOODOODODO-
BULi000D0O0D0D0D0D0O0DO0O00D0S000000000000000000000000
000000000 O00000On-BuLi(0 O OOO2.5M,140u L,0.35mmol)0 O O THF(42
Oy L)O O Ph,PH(62p L,0.34mmo)0 00 0000000000000 ODOOOODOODOO
00000000000 D000C0D0O0D000O0D0D0000O0D0O00O0(@1/4000000
00)000O000D0DO0D0004000000000H,040p NDOODODOOOODO0O0OOO0ODO
0000000000 0000000000(1.0mL)000 O 010%H,0,(0.5mL)0 0 O 00
01000000000 0000000000000000000K0000000000
(Mgs0,)0000COCD0D0DO0OO0OODODDNOOODONONOOODONONOOOODODONOOOO
0/00000(95:5)00000000000000000(16.3mg)0000000000O
000D0/00000(7:3)00000000000018a0 O 18b(25mg,49%;0 00 0 O O
O16a,b0 000 081%)0 000000
018a(0 0 O O )0 'H NMR (500 MHz, CDCl;) & -0.044, -0.022, 0.011, 0.020, 0.030,
00 0.035 (O 3H, O s, 6 x SiCH;), 0.787, 0.878 O O 0.894 (O 9H, O s, 3 x
Si-t-Bu), 1.47 (1H, br t, J O 11 Hz, 2 o -H), 2.04 (1H, m, 6 o -H), 2.22 (1H,
d, J = 13.7 Hz, 6° B -H), 2.28 (2H, m, =C-CH,-CH,), 2.62 (1H, dd, J = 12.8, 4.2
Hz, 20 B -H), 3.58 (2H, m, CH,-CH,-0), 4.32 (1H, dm, J O 10 Hz, 3 P -H), 3.17
(2H, dd, J = 15.2, 7.6 Hz, CH,-PO), 4.73 (1H, br s, 5 o -H), 5.27 (1H, m, =CH-
CH,-CH,), 5.43 (1H, br t, J O 7 Hz, =CH-CH,-PO), 7.46, 7.51 O O 7.72 (4H, 2H

OO 4H, O m, Ar-H); HRMS (ESI) C,;He00,SisPNa (M" + Na)OO DO OO OODOODOO
00 763.4139, 0O 0O 763.41570

001la -[(tert-0 00 0000000)0007-2-[3 -[((tert-0000000000)
000)000000]-25-[(00000000)1007]-19-0000000,tert-000
00000000000 (22a0022b)

0-780 0 00 THF(0.3nL) D0 00O O0 OO0 O0OO 18a0 O 18b(6:1,20.3mg,27.6p mol)O
0000000000000 00(@OO00O00001.56M,19p L,30pmol) D0 0O000
0000000000000 O000O000O000O000O000-7800200000000
0000000 ([Sicinski et al., J. Med. Chem. 37, 3730 (1994)]0 0000000 O
000000000000 19a(15.4mg,39u mol)d O O THF(80p L)OD OO O (-780 )0 0 O
0000000000000 O0000-78003000600190000000000000
0000000000000 D000O000O000000000 (MgS0,) 00000000
0000000000000 O000O000O000O0O00O0O00O0DO0OOO0OoOoO/0000
0(99.5:0.5)0 0 000019-00000000022a0022b(8.6mg, 000000000
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00047%)000000000000/00000(96:4)00000000000C,D-0
00019a0 000 (7mg)0 0000000000000 0D0O00000D0O00(5.5m9)0
000000000220 00000000000 /00000(99.8:0.2) 000000
0 HPLC(10mmx 25cm Zorbax-SilO 0 O ,4nl/0)0 000000000 O 22a0 R,28nL0 O
0000000000 22a0 UV (EtOHO ) A ,., 244.0, 252.5, 262.5 nm;'H NMR (500 MH
z, CDCl;) & -0.023, 0.052, 0.056, 0.061, 0.063, O O 0.070 (O 3H, O s, 6 x Si
CHy;), 0.555 (3H, s, 18-Hy), 0.565 (6H, g, J = 7.9 Hz, 3 x SiCH,), 0.819, 0.897,
00 0.923 (9H OO 9H, O s, 3 x Si-t-Bu), 0.878 (3H, d, J = 7.1 Hz, 21-H;), O.
947 (9H, t, J = 7.9 Hz, 3 x SiCH,CHs), 1.190 O O 1.191 (3H OO 3H, O s, 26-
00 27-Hg), 1.79 (1H, t, J = 11.6 Hz, 10a -H), 1.90 (L1H, m), 2.00 (2H, m), 2.19
(1H, br d, J O 14 Hz, 4B -H), 2.27 (1H, br d, J O 14 Hz, 4a -H), 2.33 (2H, m,
=CH-CH,), 2.79 (1H, br d, J O 13 Hz, 9B -H), 3.05 (1H, dd, J = 12.0, 4.0 Hz, 10
B -H), 3.62 (2H, m, CH,-CH,-0), 4.34 (1H, m, w/2 = 20 Hz, 1B -H), 4.81 (1H, t, J
0 2.8 Hz, 3a -H), 5.47 (1H, dt, J 0 1.5, O 7.5 Hz, HC=C-CH,), 5.88 00O 6.12 (
1H OO 1H, O d, J = 11.0 Hz, 7- OO 6-H); HRMS (ESI) CgsHig40,Si,Na (M + Na)
0000000000000 939.6909, 0O O 939.69000
00 (208)-1a -[(tert-0 000 000000)000]7]-2-[3 -[((tert-0 000000
000)IO00)0O0O0000]-25-[(00000000)000]-19-0000000,tert
-0 0000000000000 (23a0 0 23b)
000D00019-0000000,00023a0023b00 (20R)-0 0 0 22a0 022b00 0O
0000000000000 00O00000000002-0000000000000¢0
0D19b0 000000000 18a0018 000000000 -0000000000000
00000000000 0000/00000(99.5:0.5)00000000000000
O0O0O0O0000047%000000000000000023 000000000000
/00000 (99.7:0.3)0 0000 0 OHPLC(L10mmx 25¢m Zorbax-Sild O O ,4mL/0 )0 O
0000000000 023a0R,25m 00000000000 023a0UV (EtOHO ) A ,ay
243.5, 252.5, 262.5 nm;"H NMR (500 MHz, CDCl;) & -0.024, 0.057, 0.059, O O 0.0
69 (3H, 3H, 6H, OO 6H, O s, 6 x SiCHy;), 0.550 (3H, s, 18-Hy), 0.560 (6H, q, J
= 7.5 Hz, 3 x SiCH,), 0.818, 0.895, OO 0.923 (0 9H, O s, 3 x Si-t-Bu), 0.86
7 (3H, d, J = 7.0 Hz, 21-Hy), 0.943 (9H, t, J = 7.5 Hz, 3 X SiCH,CHy), 1.191 (6H
s, 26- 00 27-Hy), 1.79 (1H, t, J O 12 Hz, 10a -H), 1.90 (L1H, m), 2.00 (2H, m
2.19 (1H, br d, J O 13 Hz, 4B -H), 2.27 (1H, br d, J O 13 Hz, 4a -H), 2.33 (2
, m, =CH-CH,), 2.79 (1H, br d, J O 11.5 Hz, 9B -H), 3.05 (1H, dm, J O 12 Hz, 10
-H), 3.62 (2H, m, CH,-CH,-0), 4.34 (1H, m, w/2 = 20 Hz, 1B -H), 4.80 (1H, br s
300 -H), 5.47 (1H, t, J = 7.0 Hz, HC=C-CH,), 5.88 OO 6.11 (1H OO 1H, O d,
11.2 Hz, 7- OO 6-H); HRMS (ESI) CssHy040,Si,Na (W' + Na)DOO OO ODOOODO
00 939.6909, 0O O 939.69070
2-(3 -00000000000)-19-00-1a ,25-00000000000,(LAGRE
z0 0 O )(24a0 O 24b)
OTHF(4.3mL)00 0000000 O0O022a0 0 22b(5.7ng,6.2u mol)0 0000000
00000000 (THFO 1.0M,372p L,372p mol)0 0000000000 O0O0000
1s00 0000000000000 000D0D00000D0O00000D0O000O0O00
0000000000 O00000 (MgS0,)0 0000000 OOO0OOHPLC(LOMmx 25¢cm Z
orbax-Sil0 00 ,4nLl/0)0 0000 /2-000000(8:2) 000000000000 19-
0000002420 024b0000000R37.5MOIDDO0OC0ODO00D0O0OOODOODOOODO
HPLC(6.2mmx 25cm Zorbax-0DSO O O ,2mL/0)0 0000 0/0(8:2) 000000000
000000000000 00E-00024a(2.8mg,97%)0 Ry23mL0 z-0 O O 24b(11p g)O
Ry20mLO0 00O O OO
0 24a0 UV (EtOHO ) A ,.. 243.0, 251.0, 261.5 nm; “H NMR (500 MHz, CDCl;) & 0.54
9 (3H, s, 18-Hy), 0.940 (3H, d, J = 6.3 Hz, 21-Hy), 1.22 (6H, s, 26- O O 27-H;)
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(111) JP 2007-512376 A 2007.5.17

, 2.33 00 2.55 (1H OO 1H, O m, =CH-CH,), 2.47 (2H, narr m, 4a - O O 4B -H),
2.82 (1H, br d, J O 13 Hz, 9B -H), 3.16 (1H, dd, J = 13.0, 4.8 Hz, 10p -H), 3.6
6 0O 3.76 (1H OO 1H, O m, CHy-CH,-0), 4.45 (1H, m, w/2 = 20 Hz, 1B -H), 4.8
5 (1H, narr m, 3a -H), 5.66 (1H, t, J = 7.3 Hz, HC=C-CH,), 5.88 O 0O 6.31 (1H O
O 1H, O d, J = 11.2 Hz, 7- OO 6-H); HRMS (ESI) C,oH,s0,Na (M + Na)O O OO
000000000 483.3450, 0O O 483.34610
0 24b:UV (EtOHO ) A ;.. 243.0, 251.5, 262.0 nm; “H NMR (800 MHz, CDCI;) & 0.553
(3H, s, 18-H;), 0.939 (3H, d, J = 6.6 Hz, 21-H;), 1.22 (6H, s, 26- OO 27-Hy),
2.19 (1H, t, J = 11.0 Hz, 4B -H), 2.25 (1H, br d, J = 14.6 Hz, 10B -H), 2.40 O
O 2.56 (1H OO 1H, O m, =CH-CH,), 2.74 (1H, dd, J = 13.0, 4.8 Hz, 4a -H), 2.8
1 (1H, br d, J = 12.5 Hz, 9B -H), 2.93 (1H, dd, J = 14.6, 3.8 Hz, 10a -H), 3.67
00 3.76 (1H OO 1H, O m, CH,-CH,-0), 4.48 (1H, m, w/2 =19 Hz, 3a -H), 4.89 (
1H, narr m, 1B -H), 5.65 (1H, t, J = 8.1 Hz, HC=C-CH,), 5.85 0 O 6.40 (1H O O
1H, O d, J = 11.0 Hz, 7- OO 6-H)O
0D02-(3 -00000000000)-19-00-(208)-1a ,25-01 0000000000,
(1AGR EO O ZO O O )(25a0 O 25b)
00O0D0025a0 025b0 0 (20R)-0 0 024a0 024b0 0000000000000 0000O
000000D019-00000000023a0023p00000000000000000
0000000 /2-000000(8:2)00 000 00HPLC(LO0mmx 25¢cm Zorbax-SilOd O O
,AnL/0)00000O000O0019-00000025a0025p000 000 (95%0 0 )0R,36
SN0 0 0000000000000 0O00O0HPLC(6.2nmx 25¢cm Zorbax-0DSO O O ,2mL/0
YyOOODOOO/0(8:2) 0000000000000 00000O000O00E-O00025a0
Ryl8mLlO0 00O OO z-00 O 25b0Ry28mL0 0 00 O O (25a:25b0 0 =160:1)0
0 25a0 UV (EtOHO ) A ,.. 243.0, 251.5, 261.0 nm; “H NMR (500 MHz, CDCl;) & 0.54
8 (3H, s, 18-H;), 0.858 (3H, d, J = 6.4 Hz, 21-Hz), 1.21 (6H, s, 26- OO 27-H;)
, 2.35 00 2.54 (1H OO 1H, O m, =CH-CH,), 2.47 (2H, narr m, 4a - O O 4B -H)
2.82 (1H, br d, J = 12.7 Hz, 9B -H), 3.16 (1H, dd, J = 13.1, 4.9 Hz, 10B -H),
.65 00 3.76 (1H OO 1H, O m, CH,-CH,-0), 4.45 (1H, m, w/2 = 25 Hz, 1B -H),
.85 (1H, narr m, 3a -H), 5.66 (1H, t, J = 7.4 Hz, HC=C-CH,), 5.88 O O 6.31 (1lH
00 1H, O d, J = 11.4 Hz, 7- O O 6-H); HRMS (ESI) C,yoH,s0,Na (M" + Na)O O O
0000000000 483.3450, O OO 483.34270
0 25b0 UV (EtOHO ) A ,.. 243.0, 251.5, 262.0 nm; “H NMR (800 MHz, CDCI;) & 0.55
0 (3H, s, 18-H;), 0.854 (3H, d, J = 6.6 Hz, 21-H;), 1.21 (6H, s, 26- OO 27-H;)
, 2.19 (1H, t, J O 12 Hz, 4B -H), 2.24 (1H, br d, J = 14.6 Hz, 10B -H), 2.40 O
0 2.56 (1H OO 1H, O m, =CH-CH,), 2.74 (1H, dd, J = 13.2, 4.4 Hz, 4a -H), 2.8
2 (1H, br d, J = 12.4 Hz, 9B -H), 2.92 (1H, dd, J = 14.6, 3.7 Hz, 10a -H), 3.61
00 3.72 (1H OO 1H, O m, CH,-CH,-0), 4.47 (1H, m, w/2 = 18 Hz, 3a -H), 4.88
(1H, narr m, 1B -H), 5.65 (1H, t, J O 7.5 Hz, HC=C-CH,), 5.85 0 O 6.40 (1H O O
1H, O d, J = 11.0 Hz, 7- OO 6-H)O
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OTBDMS

MOMO
ERMEE (5h—5a:5b
SEtExtLe)

OAc

a-Buli, THF

/)]

TBDMSO

TBDMSCI

DMF A4 =)L/,
H o OTBDMS

OH 2
Dess—MarEin
NNt
CH,CI,

PhyP* (CH,},OTBDMS Er" (B)

nBuli, THF
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HOH,C,, ,OH
NaBH ,
EtQH
Rtk HO' | OTBDMS
5a: A - MOM, E-
6a: R = TBDMS, E- Bt {k 7: R=MOM, - BRIt
6b: R = TBDMS, Z- B 8a: R = TBDMS, E- Rtk
8b: R = TBOMS, Z- R4tk
RO
Nalg,
CH,OH
0 0
+BuMa SIOTY
26-JLFi
CH,C
TEDMSOQ' | OTBDMS £k HO' OTBDMS
11: R = MOM 9: R=MOM, E-RBEHE
12: R = TEDMS 10a: R = TBDMS, E-R{%(K
RO RO 10b: R = TBDOMS, Zg&f,—;
| Me,SICH,COOMe
LDA, THF
COOMe COOMe
TBOMSO" 1 OTBDMS TBDMSO"" | OTBDMS
13a: R = MOM, E-R{t{x 13b: R = MOM, Z- B4
14a: R = TBDMS, E- 844 14b: R - TRDMS, Z- Bt {k
RO | OR
| DIBALH
iz, CHLL,
CH,OH CH,OH
TBOMSO" | OTBOMS TBDMSO" | OTBDMS
15a: R = MOM, E-R {4k 16b: R = MOM, 2- R4k
16a: R = TBDMS, E-R{%{% 16b: R - TBOMS, Z- Rt {&
RO OR
1. n-Buld, p-TsCl
2. rBuli, Ph,PH
3.H0
GH,POPN, o CH,POPh,
TBDMSO"" | OTBOMS TBDMSO™" | OTBDMS
17a: R = MOM, E-RT%{F 17b: R = MOM, Z Rtk
1€a: R = TBDMS, £tk {k 18b: R = TBOMS, Z-521% (%
RO OR
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-19,26,27-0000);2-0000-19,21-000-10 -0 000000 DODOOODOGO
(19,21-000); 2-0000-19-00-10 -0000O00-17-00-000
oooIT-1);002-0000-18,19-000-1c0 -0 000DO0OOODOO

OO0 (18,19-0 0 O -2mP)O

O

O

gooaaod

O00O0O0O0OE. coli BL21(DE3) Codon Plus RILOD OO OO ODOOO
0o0oo0ooOO00ooooD0ooooDo0oOoooDoDoooDoDooooDOoog
(-0 00000000 goUoUooooooDoODoDoDoDooODoDoooOood
000000000000 OO0DO0OOORDn (S-Sepharose Fast Flow)
0000000000000 ooDo0oo0oooDo0oDooooDooooOog

OoO0O0ooOO0O0oO0ooOOoOO0ooooOO0oOoooDO0oO0oooODO0OOoOoDo.100Chapsd D OOO

0 TEDKs, (50mM TrisO 1.5mM EDTAD pH 7.40 5mM DTTO 150mM KCI)O OO OO0 0O

00000000000 0000D0000200000000000000000000

000000000000

000

00000000000 000000UWOOOO0O00000O0000(1,25(0H),D;0

0000018,2000 OA ,,,0265nm0 0000000000 042,00000A ,,,0 252
mO OODOODDOO0O (CH-1,25(0H),D,0 0 159Ci/nmole)J 0000000000 O nMO

0ooo

oooooao

00000000000 0O00O0O0O0100mcl000000O0DO0010000000000

00000000000 000000000000000000000000000

100mcl0 000000000000 000(00)000000001000003000

00000000000 0000000000O000000O0.500T Titron X-1000

00 Tris-EDTAD O O (50mM TrisO 1.5mM EDTAO pH 7.4)0 000000000000

OmlOBiosafe 10000000000 O0OO0ODO0O0OOOOODODOOOOOOOOO

00000000000 000000000000000000000000000

ooooooooooooao
HL-600 O O

oooboooooouwooooooooboooooobooooboooboooan
ocoooooO0oOoooOoOoOooo(@@o.2b)bbooooboboooboDboOoOoO
oono

OCOO0OOO0OOOORPMI-16400 0000000000000 ((HLE0)O OO
ooco,0O0DOOO0O370 000D 0DO0O0oOoOooooooOoao

O

.2x 10°00/mI000D00D0O0D1800000000000000000

Oo0o00o0oo0o0o0Do0oo0oo0o0oo0oDoo0o0oo0Doo0ooODoOoo0ooDoOooDooOoooogan
et al.,

1979; J. Exp. Med. 149:969-9740 0 00020000 00 000O00O0O
go-oboboobooobobobooboobooboobooboobooboobao
uobooobooobooobooobooboobooboobooboobad
oogad
goooobooooaoano
OCO0O0O0O00O0000D000024-00000D000240Nase) 000 oooanO
OoODo0oo0oooOO0ODO0oOobooOO0oOooDbOROS 17/2.8(0)0 00 b0DODO0O0ODOODDOOODOGO
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et al., 19980 000000000 DODOOOOOO1600000DOOCODODOO
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OO000O0000O0Sprague-DawleyD O OO O O O Diet 11(0.47% Ca)d O O O AEK
O Diet 11(0.02% Ca)J AEKO OO OO ODOOOODOO0O.47%0CaD 0 OO0 0OOO
ooo.02y0CaD D00 0DO0O0OO0OOOOOOOOOODODODDOO.02900 000
ooooogooooooooz20opbooboob0ob0cbooboispo00oooooooano
ugboboooboooboobooboobooboobooboobooboodnn
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680 720 F) DO O O20750 000000000 ODODDDODDODOOOI1I200000
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