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CH,Cl,, 78%; (vii) 8, LIHIMDS, THF; (viii) CSA, EtOH, 47% 7 5.
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AF¥—AT
O O O 0]
+
//M\O/’ //u\v/ﬁ\j// ___f___’> /’u\v/ﬂ\\//“\T/’
|
11 12 13
O O O O
[ M _— BF\M
ii iii
14 15
> /ﬂ)jB
iv ? 8

(i) 11, 12, NaH, Et,0, 71%; (i) (CH,Br), KxCOs, TBAB, McCN, 41%; (iii) TMSOTY, EtN,
CH,Cl,, NBS, 28%: (iv) P(OMe)s, PhMe, 68%.
oooooad
(208)-0 0 -A,B-23,24-0 00000 -83 ,22-00 0 0 0O 10
OooooOo40omiD0OO0O00O0O0O0COSmMIOOO0OOOOD,O5.0000 12.7mmold O O
goooooooobooo-ysb0o0oo0oo0oooooooooooooooan
gododoodoooooooooooooobooob0oobooboobooooooan
00000 1.200031.7mmol0 00 0000000000000 000000O0
L2000 31./mmol0 00000000 ODODOODODODOODODOOOODODOODOODO
oD1.20g031./mmol0 000 000D0ODOOOOODOODOODOOOO7OmIOO
O 0000000000000 o0oo0oooooooo3x1oomiOD 0000 OODOO0ODO
HCIO IMO O O O 2x 100mI0 O NaHCO O O O OO O O 100mi0D OO0 0O O O O MgsSo,0 OO
0000000000000 O0O000000000000O0Oo2000000/700003
OD0DO0000D2.05g09.69mmol0 0076000000010 00000000

[a]p=+56.0 (¢ 0.95, CHCl3); mp 110-111 °C; "H NMR (400 MHz, CDClz) & 0.96

(3H, s), 1.03 (3H, d, J= 6.6 Hz), 3.38 (1H, dd, /= 10.5 Hz, /= 6.8 Hz), 3.64 (1H, dd, /= 10.5
Hz,J=3.2 Hz), 4.09 (1H, d, /= 2.3 Hz); "C NMR (101 MHz, CDCL:) 8 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 (EI) m/z 212 (M, 2), 194 (17), 179 (18),
163 (10), 135 (19), 125 (34), 111 (100); exact mass calculated for C13H»0 (M — H,0]")

194.1671, found 194.1665
000000

(20S)-0 0 -A,B-22-(0 00 00)-23,24-000000-88 -000020
0000O000O05mI000 10 54mgd 0.26mmol0 D00 OO0 OO0 OO0 O50u 10 36mg
0D0.36mmol0 0 0 0000000000-50000000000000400000000
000000000000 03mOO0O00O0O00O000O07MIOO0OOOOOOOOOn
OMgSO,0 000000000000 065mg00.25mmold 009800020000
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[a]p=+33.7 (¢ 0.90, CHCls); mp 78-80 °C; "H NMR (500 MHz, CDCl3) 8 0.96 (3H, s), 1.00
(3H, d, J= 6.6 Hz), 2.05 (3H, s), 3.77 (1H, dd, J = 10.6 Hz, J= 7.7 Hz), 4.06 (1H, dd, J=10.6
Hz,J=3.3 Hz), 4.11 (1H, brs); *C NMR (101 MHz, CDCl3) 3 13.5, 17.0, 17.4, 21.0, 22.5,
26.6,33.5,35.3,40.2,41.9,52.3,53.2, 69.1, 69.4, 171.4; MS (EI) m/z 254 (M", 2), 236 (5), 205
(2), 194 (12), 176 (22), 161 (14), 135 (16), 125 (34), 111 (100), exact mass (ESI) calculated for

C1sH,30:Na ([M + Na]") 277.1780, found 277.1791

oooooao

(208)-0 0 -A,B-22-(0 0 000)-23,24-000000-8-00 030
ODo0ooooO0122miDO D20 64mg0 0. 25mmol0 OO0 O p-0 0000 O0O0ODOODOODO
O0O010mgO 0.04mmol0 0000 O0D0ODODODODODODOOOAO244mgd 0.65mmold O 0O
00000000000 o0ooo0oo0oboOoobOOoooboOoobooboez2.s0000000000000O0O
000000000 O0DO0ODbOO0O0O0OSep-PackD OO OOOO15025000000/00
O0DO0O0OO000D000b55mgdo.22mmol0 0 0870 0030000

'H NMR (400 MHz, CDCl3)  0.66 (3H, s), 1.06 (3H, d, J = 6.6 Hz), 2.47 (1H, dd, J
=11.5Hz,J=7.6Hz),3.82 (1H, dd, /= 10.7 Hz, /= 7.2 Hz), 4.08 (1H, dd, /= 10.7 Hz, /= 3.3
Hz); "C NMR (101 MHz, CDClz) 5 12.5, 17.2, 19.2, 21.0, 24.0, 27.0, 35.5, 38.8, 40.9, 49.9,
53.3,61.6,69.1, 171.3, 211.6; MS (EI) m/z 252 (M, 18) 237 (18), 220 (24), 205 (64) 192 (80),
124 (100); exact mass (ESI) calculated for C;sH»;0sNa ([M + Na] ')275.1623, found 275.1631

oooooao

(208)-22-0 0000 -1a -[(tert-0 00 0000000)I00]-2-0000-19-000
0000000000000 tert-00000000000000050
00000000000 700u I0004055mgd 94u mol0 00 000000000000
/000007/30000000000001.7M00000-250000000000000

OCo0o0oDDODOoOO0O0O0oO0OoooooOooODoODOoOOoOOOgsop 1085 molODO O OOO200
ocoooDoOoO-7y80000000C0COO0ODOOO0O0OOS00u 100030 23mgd 91p mold

I v A A . A A B I M R W
ocooooDOOO0OO0OONCIODODOOODOmIOOOO0OOOmICOODODOOIMIOOO
coooooOoOoOoOoO3xmICOODOOOOOOOOOOMgSO,00D00000000

OCoOoOO0ODODDOOO0OO0O0O0OSep-PackD DO OO0O0O0OO3IO00O0O0ODO/Z00000000C

O0025mg0 40p molD O 04400050000

1

HNMR

(400 MHz, CDCls) 6 0.02 (3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.08 (3H, s), 0.57 (3H, s), 0.86 (9H,
s), 0.89 (9H, s), 1.03 (3H, d, /= 6.6 Hz), 2.06 (3H, s), 2.18 (1H, dd, /= 12.6 Hz, /= 8.3 Hz),
232 (1H, m), 2.46 (1H, dd, /= 12.8 Hz, J=4.5 Hz), 2.52 (1H, dd, /= 13.3 Hz, /= 5.9 Hz), 2.83
(1H, m), 3.79 (1H, dd, /= 10.6 Hz, J= 7.5 Hz), 4.10 (1H, dd, /= 10.6 Hz, J = 3.2 Hz), 4.43 (2H,
m), 4.92 (1H, s), 4.97 (1H, s), 5.84 (1H, d,J=11.1 Hz), 6.21 (1H, d, /= 11.1 Hz); "C NMR
(101 MHz, CDCls) 6 -5.12, -4.87,12.1, 17.3, 18.2,21.0, 22.3, 23.3,2 x 25.8, 27.2, 28.7, 36.2,
38.5,40.4, 45.7,47.6,53.1,55.9, 69.5, 71.6, 72.5, 106.3, 116.3, 122.3, 133.0, 140.7, 152.9,
171.4; MS (EI) m/z 484 (100), 366 (25), 230 (44); exact mass calculated for C3cHgsO4S12 ([M +
Na]') 639.4241, found 639.4266
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00000000000 0d0tert-000000000D0O0O00O00O0DOG®GO
OCoOoOoODOoOOmOO0OSS024mg0 3% mol0 000 O00O0OCOCOODDODO1I000000
ooooODODOO15p 100000000 DDOO0OO0DO0DO0DO0DO0OODOOODODDDODO300000
OOoO0o0oO0OoOoOO0oooOO0z2omO000O00000NHCIODO000003mMICOOCDOO
amlg0oggogooooooooOMmso,000000C0C0OD0ODODDOO0O00O0O00OO0DODOOOsSe
p-PackD D O0OD0DODO10000000/0000000000022mg0 38y molO O O 980
gbhed O 00O

'"H NMR (500 MHz, CDCl:) & 0.02 (3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.08 (3H,

s), 0.57 (3H, s), 0.86 (9H, s), 0.89 (9H, 5), 1.07 (3H, d, J = 6.6 Hz), 2.01 (2H, m), 2.18 (1H, dd, J
=12.3 Hz, J=8.9 Hz), 2.30 (1H, m), 2.48 (1H, dd, /= 12.6 Hz, J = 4.3 Hz), 2.56 (1H, dd, J =
13.1 Hz, J= 5.6 Hz), 2.84 (1H, m), 3.41 (1H, m), 3.68 (1H, m), 4.42 (2H, m), 4.93 (1H, s), 4.98
(1H, s), 5.85 (1H, d, J= 11.2 Hz), 6.25 (1H, d, J= 11.2 Hz); *C NMR (126 MHz, CDCl;) & —
5.1,-49,12.1,16.9,22.3,23.4,2 x 25.8,27.2, 28.7, 38.6, 39.1, 40.4, 45.7, 47.6, 52.8, 56.0, 68.0,
71.6,72.5,106.3, 116.2, 122.3, 140.9, 152.9. MS (EI) m/z 442 (100), 366 (28)

oooooao

(20S)-1a -[(tert-0 000 000000)000]-2-0000-22-000-19-00000
00000000000 tert-00000000000000070
00000000400p 100000000000 12u 10 18mg0 140y mol0 000 0 0 O
000O00O000300p ID0000000000000040u 10 44mgd 560p mol0d O O O
000O0000000-7800000000000000030000000000 02004
I0006022mg038umol0 0000000000000 000000000150000
0000000000042 1030mgd 300u ml0 00 0000015000000 000
0000000000000 O000000000000000015mI000000000
OO0sm0000000000000MgS0,000000000000000000000
OSep-Pack] 000 000102000000 /0000000000017mg0 30y mold O
07800070000

'"H NMR (400 MHz, CDCls) 8 0.02

(3H, 5), 0.05 (3H, s), 0.06 (3H, s), 0.08 (3H, s), 0.59 (3H, 5), 0.86 (9H, ), 0.90 (9H, 5), 1.14 (3H,
d,J=6.8 Hz), 2.18 (1H, dd, J = 12.5 Hz, J= 8.4 Hz), 2.85 (1H, m), 4.43 (2H, m), 4.92 (1H, s),
4.97 (1H, s), 5.86 (1H, d, J=11.2 Hz), 6.21 (1H, d, J=11.2 Hz), 9.59 (1H, d, /= 3.3 Hz); *C
NMR (101 MHz, CDCls) 6 —4.8, —4.5, 13.6, 22.5, 23.3, 2 x 25.8, 26.5, 38.6, 40.3, 47.6, 49.8,

51.4,555,71.6,72.5,106.4,116.6, 122.2, 133 .4, 140.1, 152.9, 205.0
gooboooo

(20R,22E)-2-0 0 00 -25-(4-000000000)-24-000 -26,27-000-22-000
U-la -00000-19-00 000 0 D30 100 PP-480

OCoO0oOoDoDDoDOoOoOoOoOgisop IDCOO8O1OmgO34p molD DO OO OCOODDOOOOOO
ocoooOoOoOOO0OO0OoOoOooooooODOOoO0OIwMOOOSsop ID30p Mol 00000010
ooooDODDOO0OO0OO0OO0OO0O0100p ICODO703mgO5Su molOOOOOODODDOODODOOO
oooooooo220000ooobooooooboOooooDooomMIDODOO0O0O0DOON
HRCIOCOCCOCODODODWmIODOOOOOmICOODODOOOOOOOOOMgso,000000
OoOO0OD0ODDDOO0OO0O0O0O00000ODO0Sep-Pack0 0000001030000 00/00000
gboboobood4mg D OS0OOD0OO

gboooaod

OCoOO0OO0ODDOd400p 100090 4mg016p molD 0000000 (AS)-(H-10-0 0000
OOoOO0O0D0ODD3mgO013uy molO OO OODO30000000000010omI0O0ONaHCOZ0 OO0
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O0O0OmiD 00000000 0000000000 Ooo3x 1M OOoOooOoGoOoa
ocooo0OOMMgSO,0 000 00DOOOODOODOO0OOOODODDODO sep-Packd 100 400 O
0000/00000000HPLCO1002-000000/0 0000 4mil/0 O Zorbax Rx-Si
1 9.4mmx 25cmO R O 7.690 0 OO0 00O O 1.25mg0 2.5y molO 70 0 O O O 470 O O 100
PP-480 O O O O

UV (EtOH) Amax = 244, 251.5 1m; £mex = 47000; 'H NMR (500 MHz, CDCly) 3 0.58 (3H, s),

0.87 (6H, d,J=6.2 Hz), 1.10 (3H, d, /= 6.6 Hz), 1.97-2.05 (2H, m), 2.27-2.35 (3H, m), 2.55-
2.59 (3H, m), 2.81-2.86 (2H, m), 4.44-4.49 (2H, m), 5.10 (1H, s), 5.11 (1H, s), 5.92 (1H, d, J =
11.2 Hz), 6.14 (1H, d,J=15.7 Hz), 6.35 (1H, d, J= 11.2 Hz), 6.78 (1H, dd, J= 15.7 Hz, J= 9.0
Hz); MS (EI) m/z 429 (14), 355 (15), 178 (39), 149 (81), 70 (100); cxact mass (ESI) calculated
for C33H4804Na ([M + Na]+') 5313450, found 531.3447

gooooo

7-000-2,4-00 000000130

doooooooooz2omiDO0OD0O0OO0O110 27.8ml0 25.9g0 350mmol0 O O O O O
0Do00ooooDooDooeocbOdOO4.8gd200mmol0 000 0D0OOOOODOODOODORDO
OooDooOoooooooooooilisomiOOOS5-000-2-00000 120 24.6ml0O 20.0
g0 17ommol0 000030000000 DOODOODDODODOSB000O000OD0OO0ODOOOOO
O0DOHCID10OOOooOOoooomiO OO OO0 OODODODODODOOOO0ODODODODOoDoDOoDODOoDOd
OoOoO0ODi1somiDO 00000 OCOOO0ODDOOONaKHCOzgOUOOOODODSOMIOOOOO0O

Uddmgso,0 0000000 oooo0ooooooooooo0oOon0onnO19.590 125mmo
100071000130 000

'"H NMR (400 MHz, CDCl3) $ 0.88-0.92 (6H, m), 1.49 (2H, m), 1.57 (1H, m), 2.05 (2.6H, s), 2.13
(0.1H, s), 2.18 (0.2H, s), 2.24-2.29 (2H, m), 2.51 (0.3H, t, /= 7.5 Hz), 3.58 (0.3H, s), 5.50 (0.6H,
s); C NMR (100 MHz, CDCl3) § 22.3, 24.9, 27.5,27.7, 30.9, 32.1, 34.6, 36.3, 44.7, 57.9, 99.7,
191.3, 194.7; exact mass (ESI) calculated for CoH;s0,Na ([M + Na]") 179.1048, found 179.1040

ugboogood

1-0000-1-(4-000000000)H)00000000 140
01,2-0000000016.2ml0 35.3g0 188mmol0 O K,CO50 34.5g0 250mmol0 O O O O
Oo0O-n-00000000004.03022.5mmol0 0 000O00C0COODODOOOmIO0O OO0
OoOO0O0ODDO0OO0013019.5g0125mmol0 0000000000 DO4D 00000000
gbobooooooboboboboooobuobobobobooobOoDboas.ssgls
1.4mmol0 0041000140000

'"H NMR (500 MHz, CDCls) 3 0.89 (6H, d, J = 6.2 Hz), 1.43 (4H, s), 1.45-1.56 (3H,
m), 2.22 (3H, s), 2.51 (2H, t,J = 7.6 Hz); °C NMR (126 MHz, CDCL3) 3 16.9, 22.3, 27.6,27.7,
32.9, 38.0, 43.0, 204.1, 206.4; MS (EI) m/z 182 (M, 24), 167 (44), 73 (100); exact mass

calculated for C1;H30, 182.1307, found 182.1316

gboooog

1-0000000-1-(¢-000000000)HOOO0O000OO0OO0I150
OCoO0OO0OD0ODOO250mI0 00140 4.15g022.8mmol0 000 000C0OCO0ODDOOG6.70mIO
4.87g0 48 2nmol0 0 000 00DODOOOOODOOOODOOOODOODOODODDOAG.6
5mi0 5.35g0 24. 1mmol0 D00 0D 000 O0O3000O0ON-OD0DODOOOOOOODOA4.7290 26
SmmolD 0000000000000 D00O0000000O0OOsoomIDOO0O0O0O0O0O
OoO0O2xi1oomiD 00 O0O0O0OCOOODDOOMSO,0000000DODDOOOOOOO
oooo0oDoDoOOoO0oO0oOoOog2o10000000/00000000000D01.6590 6-32mmol
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000280001500 00
'H NMR (500 MHz, CDCls) 8 0.90 (6H, d, J = 6.4 Hz), 1.50 (2H, m), 1.56 (2H, m), 1.63

(2H, m), 2.30 (2H, t, J = 7.45 Hz), 4.31 (2H, s); "C NMR (126 MHz, CDCl:) & 18.8, 22.3, 27.6,
32.7,34.1,35.3,40.8, 198.5, 206.1; MS (EI) m/z 263 ([M + H]", 11), 261 (M + H]", 12), 206
(52),204 (51), 191 (59), 111 (96), 81 (100); exact mass (ESI) calculated for C;;H;70;BrNa ([M
+Na]") 283.0310, found 283.0299

000000
1-[2-(C000000000)I000]-1-@-000000000)0000000080
00O0O0O0030mI00O01501.65g0 6.32mmol0 0 0 0000000000000 970u |
0 1020mgd 8.22mmol0 0 00000000 ODO0OODO0OODOOODOOODOOODOOOOD
0000000050200 00000000/00000000000 1.24g0 4.28mmol0
ODO0es0 O O8O0 000

'H NMR (500 MHz, CDCl:) & 0.89 (6H, t, J = 6.4 Hz), 1.46-1.55

(5H, m), 1.63 (2H, m), 2.34 (2H, t, J = 7.5 Hz), 3.46 (2H, d, Ju.p = 22.2 Hz), 3.77 (6H, d, Jy.p=
11.2 Hz); “C NMR (126 MHz, CDCl3) 8 18.7, 23.1, 28.3, 33.4, 36.7, 39.7 (d, Je.p = 129.5 Hz),
43.1,53.6 (d, Jo.p = 4.8 Hz), 198.6 (d, Jep = 6.3 Hz), 207.1; MS (EI) m/z 291 (M + H]", 48),
275 (35), 247 (80), 192 (87), 124 (100); exact mass (ESI) calculated for C;3H,30sPNa ([M +

Na]") 313.1181, found 313.1171

Oo0oo0oon
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Oo0o0ooooooboooooooooo1voo oo oobOo1xzyoooOoa
gfd01800 0000000180000 000001900000000000A0O0
0000000000000 0000000220000000000THFO O
oomnmooooooooooooo0ooooooooooooooooooOoao
2000 022024S0 0 000000000000 0O0O0OOO0OOOO0O0O0O0OO
000000000 O00O0oO0o0oz2ex000000b00O0boOoOobOOoOooOooOonoa
230 0 0 0000000000000 o0o00oo0obo00ooboobOoobOez40 00
20 0 0 0000000000000 o0ooo0o0bo04000b0oo0bOo-0000
00000 @OoboooooO))20000THFO DD OO O DO oDO0oDOoooOooOan
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Ax—A 8

ORZ2

1— 2 —
IC1R—H,R—H 10
2. R1=Ac, R?=H ) i
__C16. R'=Ac, RZ=TES
"\ 47. R'=H,R2=TES

20
Vi © viii
21. R=H 23. R=TES
4
—_— —_—
iX X
OR' O 30
S/\/\
_ C 25. R'=TES, R2=TBS
Xl 1_p2_
26. R'=R?=H (AS-51)
R20% OR2
40

(i) Ac,0, Et;N, DMAP, CH,Cly, 97%; (i) TESOTY, 2,6-+F+, CH,Cly; (iii) NaOMe, MeOH,

97% 2% ; (iv) SOs/py, EtzN, DMSO, CH,Cls, 78%; (v) 19, LIHMDS, THF, 71%; (vi) CSA,

EtOH, 92%; (vii) NaBHs, CeCls-7H,0, THF/EtOH, 22%; (viii) TESCI, Et:N, CH,Cl,, 51%; (ix)

PDC, PPTS, CH,Cl,, 88%; (x) 4, PhLi, THF, 93%; (xi) HCO,H/THF/H,0, 35%.
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00020 000000000000000R,22E,245)-25-0 00000000
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(20s,22E,24R)-0 000 0C0D0ODOOO1BO2RO0C0C0O0ODODOO0O00O0O0OOO0OODOODO

ooooao
oooooao
go0ooooooboi10o0ooos00ooo0oooooooooooooOoooan?2rg
00000000000 oooo0oooooboooooooooboooboobOboOoonnOoaaeasd
0000000000000 oooooN-ODOOD O bObboobooOoao
go0oooooooooooooooooooooobooOn-0000O0OO0O0oOO0oOooOOn
0000000000000 0000O0O0OO0DO200000000a0a-00000030
gooooobobooiboibo o000 oooDooDooDoobooDoobooOoo
Ooo0O0oo0oi1e0 000
AX—A59
O O O O O O
i ii
27 28 29
o O 9 o O
—_— Br —_— O—-P
" \)%S/\/\ N /o/\)%ks/\/\

(i) (CH3Br),, K2COs, TBAB, McCN, 67%; (ii) LiOH-H,0, McOH; Et;O 71 IM HCl ; N-
erFuax 27 A43IR,DCC,DMAP, CH,Cl; n-BuSH, Et;N, CH,Cl,, 20%; (1i1) TESOTHT, Et;N,
CH,Cl;, NBS, 60%; (iv) P(OMe);, PhMe, 41%.

Oooo0Oo0

(20S)-0 0 -A,B-22-(0 0 00 0)-23,24-0 00000 -88 -00 0020
0000000000 3.00mi01.67g021.6mmol0 0 00O OO0 OO0 O300ml0 0010 3
5090 16.5mmol 0 O O O DMAPO 100mgl0 00O OO0 O OO0 OO O O 1.54ml0 2.18g0 16.5mm
ol 0000000000000 00400000000000000000000000¢0
0000000200m00000000HCID 100000 050mi0 0 NaHCO,0 000000
somi0 00 0005mO000000000000Na,S0,0 0000000000000
4.06g90 16.0mmol0 00970 002000000000

[a]p=+33.7 (¢ 0.90, CHCl:); mp 78-80 °C; 'H NMR (500 MHz,

CDCl3) 8 0.96 (3H, s), 1.00 (3H, d, ./ = 6.6 Hz), 2.05 (3H, s), 3.77 (1H, dd, /= 10.6 Hz, /= 7.7
Hz), 4.06 (1H, dd, J = 10.6 Hz, /= 3.3 Hz), 4.11 (1H, br s); *C NMR (101 MHz, CDCl3) § 13.5,
17.0, 17.4,21.0,22.5,26.6, 33.5, 35.3, 40.2, 41.9, 52.3, 53.2, 69.1, 69.4, 171.4; MS (EI) m/z 254
(M, 2), 236 (5), 205 (2), 194 (12), 176 (22), 161 (14), 135 (16), 125 (34), 111 (100); exact mass
(ESI) calculated for C;sH»30:Na ([M + Na]") 277.1780, found 277.1791

000000
(20S)-0 0 -A,B-22-(00000)-88 -[(00000000)I00]-23,24-000000
0 160

0000O00O0O040mi00002,6-000002.67ml0 2.46g0 23.0mmol0 O O 20 4.00g

OD16.6mmol0 00 0000000000000 0O0O000O000O000000O00O0A4.52ml0
5.28g0 20.0mmol0 000000000 O0-50000000030000000000005m
ID000O0O0s8mIOODOC0OD0OC0DOC0OD0O0ODO0DOO3x 120miD 0000000
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ooOcuso,00000006MmIOOOOOODOONaSC,000000000000000O
D160 0000000
[a]p= +42.2 (c 1.25, CHCLs); 'H NMR (500 MHz, CDCls) § 0.55 (6H, q, J = 7.9

Hz), 0.93 (3H, s), 0.95 (9H, t, /= 8.0 Hz), 0.98 (3H, d, /= 6.6 Hz), 2.05 (3H, s), 3.77 (1H, dd, J
= 10.6 Hz, J= 7.5 Hz), 4.04-4.07 (2H, m); *C NMR (126 MHz, CDCl3) $4.9, 6.9, 13.5, 17.1,
17.6,21.0, 23.0, 26.8, 34.6, 35.4, 40.6, 42.2, 52.8, 53.4, 69.2, 69.6, 171.4; MS (EI) m/z 368 (M",
4), 339 (30), 325 (15), 177 (89), 145 (100); exact mass calculated for Ca;Hs00:Si 368.2747,

found 368.2748

Do0o0o0Q0

(208)-0 0 -A,B-88 -[(00000000)I00]-23,24-000000-22-0000170
DO0O00O0O0O0loomiDOOOO1600000000000001000000000000
DO00O02mO00000020000NH,CI0O000002m00000060mIOO00
0000000000005x 100mMi0000000000000Na,S0,0 0000000
0000000000000000010020000000/000000000005.25g
016.1mmol0 20 000097000170 00 O

[a]p=+40.3 (¢ 1.00,

CHCl3); 'THNMR 3 0.55 (6H, q,.J = 7.9 Hz), 0.93-0.97 (12H, m), 1.02 (3H, d, J = 6.6 Hz), 3.37

(1H, dd,/=10.4 Hz, /= 6.8 Hz), 3.63 (1H, dd, /= 10 Hz, /= 3.0 Hz), 4.04 (1H, d, /= 1.8 Hz);
BCNMR (101 MHz, CDClz) 8 4.9, 6.9, 13.6, 16.6, 17.6, 23.0, 26.8, 34.6, 38.3, 40.6, 42.1, 52.8,
53.1, 68.0, 69.3; MS (EI) m/z 326 (M, 10), 311 (2), 297 (93), 283 (36), 225 (16), 193 (21), 177

(100); exact mass calculated for C9H30,S1 326.2641, found 326.2639

gogoboogad

(20S)-0 0 -A,B-88 -[(0 000 0000)I007]-23,24-000000 -22-00 00 180
000000000000 Db003.7g0233mmolD0 00 000D0O0ODOODOOZ2.73mIO 1.979g
O19.5mol0 0000000000000 O04.oomiD 000 OCOOODOOOO2omIOO
01701.16gd 3. 56mmol0 0 0 000 000ODOOCOOODODoOOODO20DbDO0DO0O
oooosomlDOOO0O0OOOOODOCuSO,000000020mIOODDOOOZ20mIO 00O
cooooDOoOO0OO0OONaSO,00 b0 000D bOO0DO0O0OoOooooooooDbDbDo50200
OoooOv/0000000000DOo900mgO 2.78mmol0 00O 780 001800001
[a]lp=1+42.6 (c

1.15, CHCls); "H NMR (400 MHz, CDClz) 3 0.57 (6H, q,J = 7.9 Hz), 0.94-0.98 (12H, m), 1.10
(3H, d, /= 6.8 Hz), 2.35 (1H, m), 4.07 (1H, d, /= 2.5 Hz), 9.58 (1H, d, ./ = 3.2 Hz); "C NMR
(101 MHz, CDCl3) 8 5.0, 6.9, 13.4, 13.9, 17.6, 23.3, 26.2, 34.6, 40.6,42.7,49.1, 51.8, 52.5, 53.2,
69.1, 205.3; MS (EI) m/z 324 (M', 4), 311 (12), 295 (100); exact mass calculated for C;7H3,0,Si

(IM — C>Hs)'] 295.2093, found 295.2086

000000
(20R,22E)-0 0 -A,B-25-0 0 00 00000000-24-000-88 -[(CO0O000O000)
000]1-26,27-000-22-0000000000200

00000000000 005mI000190670mgd 2.17mmol0 0 00000000000
000000000000000000000IMO000 2.00mi02.00mmol0 000000
100000000000000003ml00050450mgd 1.39mmol0 000000000
000000000000 020000000NH,CIO0O000005mMI000000S5m0
D0O00O01m00 00 0000000000000 C0OD0O0D0OO3x5omi000000
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coooooOowmSO,0 00 0OCO0OODODDOOO0OO0OO0DO0OOoOooOobOoOoODDbDOOObOOOOooOsS
oooo0OD0DO/00000000000501mgd 0.99mmold 00 710 0 0O 200 O O 350mg0 1
LdmmolD 00000190000

[a]p = +32.8 (¢ 1.05, CHCLy); 'H NMR (400 MHz,

CDCl3) 6 0.55 (6H, q,J = 7.9 Hz), 0.90-0.96 (15H, m), 1.06 (3H, d, /= 6.5 Hz), 1.93 (1H, m),
2.27 (1H, m), 2.92 (2H, m), 4.03 (1H, d, /= 1.7 Hz), 6.27 (1H, d, /= 15.5 Hz), 6.78 (1H, dd, /=
15.5 Hz, J=9.0 Hz); "C NMR (101 MHz, CDCl3) $ 4.9, 6.9, 13.6, 13.8, 17.6, 17.7, 17.8, 18.9,
21.9,23.0,27.3,29.1, 31.4, 34.6, 39.6, 40.6, 42.5, 43.1, 52.9, 55.6, 65.2, 69.2, 125.4, 154 3,
194.1, 197.2; MS (EI) m/z 468 (2), 446 (8), 354 (13), 293 (28), 246 (30), 167 (97), 105 (100);
exact mass (ESI) calculated for C,0Hso03SSiNa ([M + Na)'] 529.3148, found 529.3139

oooooao

(20R,22E)-0 0 -A,B-25-0 00000000000 -24-000-26,27-000-22-000
ooo00O00O-83 -0000 210

OoOO0OO0ODDOO0OO025mI00 0 200 500mgdd 0.99mmol0 O OO O ODODO @AS)-(+)-10-0 0O
OoO0OO0ODDOO0O0250mgd 1.08mmolO0 D OO0 00000000 0OODDODOODODOONaHCO4
coooooOoomiOO0O0O0OCC1OmMIDOO0O0O0OO0OOOOOQOODODDOOA4x 40mi0 00O
ooooooooobOMgSo,0 000000000 00D0D0OOGCOWaterst OO 0O 0O Sep-Pac
kBOOOooOoOOsb20000000/7000000000003860mgd 0.92mmol0 O O 920
gb210000

[o]p = +42.2 (¢ 0.85, CHCL:); 'H NMR (500 MHz, CDCl3) 6 0.92 (3H, t, J =

7.3 Hz), 0.97 (3H, s), 1.07 (3H, d, J = 6.6 Hz), 1.78-1.84 (2H, m), 1.98 (1H, m), 2.28 (1H, m),
2.92 (2H, m), 4.09 (1H, s), 6.30 (1H, d, /= 15.5 Hz), 6.77 (1H, dd, J=15.5 Hz, J=9.1 Hz); °C
NMR (126 MHz, CDCLy) 8 13.6, 13.7, 17.4, 17.9, 18.9, 21.9, 22.5, 27.2, 29.0, 31.3, 33.5, 39.7,
40.2,42.2,43.0,52.3,55.3, 69.1, 125.4, 154.0, 194.2, 197.3; MS (EI) m/z 392 (M", 72), 364 (3),
335 (19), 303 (50), 285 (46), 235 (54), 189 (100); cxact mass calculated for C23H303S
392.2385, found 392.2394

oooooo
(20R,22E,24R)-0 0 -A,B-25-0 0 0 0 00000000 -26,27-000-22-000000D0

000-83 ,24-00 000220
ocooooDoOoOoOoOoO3miOOCOO0ODOOOOOOOmIODO O 210 345mgd 0.88mmold
OOO0O0CDO0O0DCeClzO 7H,00 660mga 1.77mmold O O O NaBH,O 102mgO 2.68mmold O 00O
oooOoOD2000NCIODO0DC0OCOODSMIOOOOOOSMICOODDDOOOOOOB
Oo0O3x4omiDO0000O0O0O0OOCOOOMgSO,0 000000000 O0O0CDOOOGODOO
ocooooODOOO0OO0OO02040000000/0D000000000O0OC 75mg0 0.19mmold O O
220 0 0 220 152mg0 0.39mmol0 O O 440 O O (20R,22E,24S)-0 0 -A,B-25-0 0000 O
ooooo0o-26,27-000-22-000000000-83 ,24-000000012mg0 0.03m

mol0 003000000 DOOOO0OO0O0OOOOOODO
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[a]p =+59.5 (¢ 0.85, CHCl3); '"H NMR (500 MHz,

CDCl3) 8 091 (3H, t,J=7.3 Hz), 0.94 (3H, s), 1.01 (3H, d, /= 6.6 Hz), 1.78-1.84 (2H, m), 1.97
(1H, m), 2.06 (1H, m), 2.85 (2H, t,/=7.3 Hz), 2.94 (1H, d, /= 6.3 Hz), 4.07 (IH, br d, /= 1.7
Hz), 4.19 (1H, m), 5.35 (1H, dd, /= 15.4 Hz, J= 6.7 Hz), 5.52 (1H, dd, /= 15.4 Hz, /= 8.7 Hz);
C NMR (126 MHz, CDCl3) 8 12.7, 13.6, 13.7, 15.6, 17.4, 20.1, 22.1, 22.5,27.7, 28.3, 31.5,
33.6,37.9,39.5,40.3, 41.8, 52.6, 56.0, 69.3, 125.9, 140.2, 202.6; MS (EI) m/z 394 (M', 19), 376
(40), 337 (66), 287 (68), 213 (100); exact mass (ESI) calculated for C»3H3::0:SNa ([M + Na]")

417.2439, found 417.2431

0Dooooaon

(20R,22E,24R)-0 0 -A,B-25-0 0 0 0 000 00000-24-[(00000000)I00]
-26,27-000-22-000000000-88 -0000230

0000000000 2m00022041mgd 100 ml0 000000000000 49 10
35mg0 350y mol0 0 D00 O000O000O000O00000030p 1027mgd 180y mold O 0
0000000000000000000000Watersd 0000 Sep-Packd 00000
0501500 0000/0000000000026mgd 51y mold 00510 0 023000 22m
g0 35p mol0 00350 00 (22E)-0 0 -A,B-25-0 00 0000-88 ,24-0 (000000
00)I00]-26,27-000-22-0000000000000

'H NMR (400 MHz, CDCl3) &

0.58 (6H, q, /= 7.9 Hz), 0.88-0.95 (15H, m), 0.99 (3H, d, J= 6.7 Hz), 1.79-1.83 (1H, m), 1.95-
2.05 (2H, m), 2.81 (2H, t, J=7.4 Hz), 4.07 (1H, s), 5.21 (1H, dd, /= 153 Hz,J = 7.4 Hz), 5.44
(1H, dd, J=15.3 Hz, J= 8.9 Hz); “C NMR (101 MHz, CDCl3) § 5.0, 6.9, 10.9, 13.0, 13.6, 13.7,
17.4,22.0,22.5,27.5,28.2,31.6,33.5, 38.7, 39.6, 40.3, 41.8, 52.6, 56.0, 69.3, 70.8, 127.9, 138.9,
200.3. MS (EI) m/z 479 (76), 451 (12), 327 (36), 237 (37), 149 (55), 135 (93), 71 (100); exact
mass (ESI) calculated for CooHs,03SSiNa ([M + Na]") 531.3304, found 531.3302

ugboogood

(20R,22E,24R)-0 0 -A,B-25-0 0 0 0 0 0000000-24-[(C000000O0H00D0]
-26,27-000-22-000000000-8-000 240
ocooooDOoO0O25midO0023025mg049u mol0 00 0p-000CC0O0OD0ODOOOOOO
oooo0OD0O300000o00oooobobooOoDbboO0O000Ogd4aemgd 122 molD OO0 O OO
gboboooooboobobotbooobobo3aooobobobooooobobonb
DCOoO0O0ODDOwWatersd OO O0O0OSep-PackD D000 O0OB01I0000000/00000
OCoo0OO0ODD22mgOd 43py molO O O 88O 0O 240 000

'H NMR (400 MHz, CDCl3)  0.57 (6H, q, J = 7.9 Hz), 0.64 (3H, s), 0.88-0.95 (12H, m),

1.05 (3H, d, J= 6.6 Hz), 2.44 (1H, dd, J= 10.8 Hz, J = 7.7 Hz), 2.80 (2H, t, J = 7.3), 4.79 (1H,
d,J=7.4Hz),5.25(1H, dd, J=15.3 Hz, J= 7.4 Hz), 5.47 (1H, dd, J= 15.3 Hz, J= 8.9 Hz); °C
NMR (101 MHz, CDCL) 8 5.0, 6.8, 10.1, 12.7, 13.2, 13.6, 19.1, 20.2, 22.0, 24.0, 27.6, 28.2,
31.6, 38.6, 38.8, 39.6, 40.9, 49.8, 56.1, 62.0, 70.6, 128.7, 138.0, 200.5, 211.9; MS (EI) m/z 477
(100), 449 (23), 417 (14), 387 (13), 327 (39), 237 (48), exact mass calculated for C29Hs,03SSiNa
(IM + Na]") 529.3148, found 529.3135

Do0o0o0Q0
(20R,22E,24R)-1a [(tert-0 000000000 )000]-25-000000000000
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2-0000-24-[(00000000)000]-26,27-000-22-0000-19-00000
ODgtert-0 0 0000000000000 250

0000000000000 1mI00 0 4037mgd 64y mol0 00000000 -n-0000
000001.7M0000000000100-250000000000000000000
0000000000000 0000034p I058umol0 0000020000000 -7
80 0000000000000 00000400p 1000240 22mgl 43p mold 000 00O
0000000003 000000000000000000400000000000
0000000015mMI00000000000003mM0000000000000Mgso,
0000000000000 0000Watersd 0000 Sep-Packd 00000000500
0000/0000000000035mg040y mlD 00930 002500000V (D000
) A pax = 245, 253, 263 nmQ

"H NMR (400 MHz, CDCl3) 3 0.02

(3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.08 (3H, s), 0.54-0.61 (5H, m), 0.86-0.95 (21H, m), 1.02 (3H,
d,J=6.6 Hz), 1.96-2.07 (3H, m), 2.18 (1H, dd, /= 12.4 Hz, /= 8.4 Hz), 2.33 (1H, dd, /= 13.1
Hz, J=2.7 Hz), 2.44-2.52 (2H, m), 2.82 (3H, m), 4.42 (2H, m), 4.80 (1H, d, /= 7.4 Hz), 492
(1H, s),4.97 (1H, s), 522 (1H, dd, /=153 Hz, J= 7.4 Hz), 547 (1H,dd, /=153 Hz, /=89
Hz), 5.82 (1H, d,J=11.1 Hz), 6.21 (1H, d, J= 11.1 Hz); “C NMR (101 MHz, CDCl3) § 5.1, —
49,5.0,69,12.2,13.0,13.6,14.1,2x 18.2,20.2,22.0,22.2,23.4,2x 25.8,27.9, 28.3, 28.7,
31.6,38.5,38.7,40.3, 40.5, 45.6, 47.6, 55.9, 56.3, 70.9, 71.6, 72.5, 106.2, 116.1, 122.4, 128.0,
132.8, 139.0, 141.0, 152.9, 200.3; MS (EI) m/z 497 (15), 368 (13), 366 (13), 340 (14), 299 (70),
167 (79), 73 (100); exact mass (ESI) calculated for CsoHgyO4SSi3Na ([M + Na]") 893.5765,

found 893.5784

oooooad

(20R,22E,24R)-25-0 0 0000000000 -2-0000-26,27-000-22-0000 -1
a0 ,24-000000-19-00 000 0 D5z0 260 AS-510
odoodo2000000000000000000000O00O03S500p 1063710000000
OoOo0O0OD0ODDOO0OO0O0O0O0O0O0OO0ODbO20000000NaRCO;0O0O0OODODA2.5mI0O 000
oooo0oD0ODDO0OO0OO00O0O0O0oO0ooOoOO0OO0OSx1oMIDO0O0O0OO0OO0OO0OOOODDDOMESO,000
000000000 OoD0oDOD0OOdWatersO OO0 00O Sep-Packd O OO0 ODO 100500000
O00/0 0 000000OHPLCOSO2-000000/0 00 O O Zorbax Rx-Sild 9.4mmx 25c
mOSyu mOOOO4ml/0D0R 022000000000 830p gO1.6p molO DO O 35000 26
OAS-5100 0 O 0

UV (EtOH) Amax = 244, 252,261 nm; 'H

NMR (500 MHz, CDCl3) 6 0.56 (3H, s), 0.92 (3H, t, /= 7.3 Hz), 1.04 (3H, d, /= 6.6 Hz), 1.96-
2.03 (2H, m), 2.08 (1H, m), 2.26-2.35 (2H, m), 2.57 (1H, dd, /= 13.4 Hz, /= 4.3 Hz), 2.81-2.87
(4H, m), 2.96 (1H, d, J = 6.4 Hz), 4.18 (1H, m), 4.45-4.51 (2H, m), 5.09 (1H, s), 5.11 (1H, s),
537 (1H,dd, /=153 Hz,J=6.7 Hz), 5.54 (1H, dd, /= 15.3 Hz, J=8.7 Hz), 5.88 (1H, d, /=
11.1 Hz), 6.36 (1H, d, J=11.1 Hz); MS (EI) m/z 497 (2), 453 (2), 425 (4), 394 (4), 285 (21), 269
(28), 251 (37), 147 (47), 135 (100); exact mass (ESI) calculated for C3Hi;04SNa ([M + Na] ")

551.3171, found 551.3157

ooOoooao

1-000000000000000000000000 280
OCoOO0OO0OD0ODOOO0O100mIO0 00O DOK,CO0z040.000290mmol0 0 C00C00ODDOOOOOO
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oooo0D0D-n-00000000DO0OS3.20g010.0mmol001,2-000C00000O113.0m1O
28 490 150mmolD D00 DODOOOOOOOZ270 10.8mI0 11.6g0 100mmolD O OO ODDOO
goob400000COO0O0DOOOO0OODODOOOODOOOODODOOOODODOOOO
OOO0OD0ODDOo9.5590 67.-O0mmolD OO 670 00280000

'H NMR (400 MHz, CDCls) & 1.48 (4H,

s), 2.47 (3H, s), 3.75 (3H, s); BC NMR (101 MHz, CDCl3) 6 19.3,29.8, 34.9, 171.5, 203.0; MS
(ED) m/z 143 (M + H]', 100), 142 (M, 70), 127 (81), 111 (87); exact mass calculated for
C-H,,0: ([M + H]") 143.0708, found 143.0705

gpboooog

1-00000000000D000000D0s-n-00000000 290
OoOO0OO0ODDOO40mIO 00280 6.80g0 47.9mmol0 0 0 O 0O O O O LIOHxH,00 1.05g0 25.0
mmolD0 0000030000000 00000IMHCIODDO25.0mI0 25.0mmol OO0 O O
ooo0oDoOOO00ooO0ooooooOoDoDOoOoUooOoooos3x3mDODO0O0O0O0O0oo
coooooOoO0oO0oOoOoooooooOobDOoOoOo0dOmMIOOOCOCOON-DOOOOOOO
OO0OO0O0ODb5.52g048.0mmol0 04-000000000000293mg0 2.40mmol0 O O ON,

N"-O00O000DOCO0OO0O0D0O0OO0OO0OO01249060.0mmol0 060000 0O0OO0DODODOOO
OCoOoO0OD0DO0O1.35mId0.97g0 9.60mmol 0 0 0 1-000000O0D0O 25.6ml0 21.690
2 0mmol0 00 0002000000000 00CO0COODDODOOOODOOOODOODODDOGO
oo20s8000000/000000000001.95909.75mmol0 002000029000
O

'H NMR (400 MHz,

CDCl3) 6 0.93 (3H, t, /= 7.3 Hz), 1.40 (2H, m), 1.51 (4H, m), 1.56 (2H, m), 2.37 (3H, s), 2.91
(2H, t, J=7.4 Hz); *C NMR (101 MHz, CDCls) 5 13.5, 18.8,21.9, 28.9, 29.0, 31.3, 43.8, 197.0,
202.5; MS (EI) m/z 201 (M + HJ, 15), 200 (M~ 5), 173 (17), 145 (30), 116 (54), 111 (100);

exact mass (ESI) calculated for C,oH;c0,SNa ([M + Na]") 223.0769, found 223.0764
oooood

1-2-0000000)00000000000000S-n-00000000 300
0o00ooooooOooOosomlod 0290 1.90gd 9.50mmol0 D 0000 O0DOOOOODOZ2.67m
1I01.92g019.0mmol0 0 000 00D0OODOOODOODODODODODODODOOOODOODOODOO
2.15mI0 2.51g0 9. 50mmolD O OO OO0 OO0 ODO300 00000 O0OOD0OODOON-ODOOO0
O0DO00OO0oOoD1.85g010.4mmol0 0000000 ODOODODODOOOODOODOODORDO
o030 o0oo0o0oooo0ooooboOooboooboo0obOoo0obOooobooooez2bo01000000
00O/00000000000O21.58g0 5.66mmol0 0 0O 6000 0 3000 00O

'H NMR (500 MHz, CDCl:) § 0.95

(3H, t, J=7.4 Hz), 1.42 (2H, m), 1.60 (2H, m), 1.70 (4H, m), 2.94 (2H, t, J = 7.4 Hz), 4.43 (2H,
s); *C NMR (126 MHz, CDCly) 8 13.5,21.1, 21.9, 28.9, 31.2, 34.4, 76.7, 196.9, 197 4; exact
mass (ESI) calculated for CoH;sBrO,SNa ([M + Na]") 300.9874, found 300.9879

gbooooao
1-[2-(C000000000HM0000]100000000000000s-n-000000
0 0190

ooooOoO0o2omiD 00300 1.55g05.56mmolD0 0 0000000 DOOOOODODOO.85ml
00.90g0 7.23mmol0 0 OO OOCOOCOODOOOOOOOOOOODODDOOOOOOO
ooooODODbOO0401002-000000/0000000000 0 693mg0 2.25mmold O
41000190000
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'H NMR (400 MHz, CDCl3) 8 0.93 (3H,t, /= 7.3 Hz), 1.39 (2H,

m), 1.57 (2H, m), 1.60-1.63 (2H, m), 1.68-1.71 (2H, m), 2.91 (2H, t,./ = 7.4 Hz), 3.61 (2H, d, Ju
»=22.0Hz),3.77 (6H, d, Jy» = 11.2 Hz); "C NMR (101 MHz, CDCl5) 5 13.5, 20.5, 21.9, 39.5
(d, Je.p= 131 Hz), 44.0, 52.9 (d, Je.p = 6.8 Hz), 196.4 (d, Jop = 6.0 Hz), 197.7; MS (EI) m/z 308
(M", 15), 290 (21), 251 (38), 221 (86), 219 (100); exact mass (ESI) calculated for C1,H, OsPSNa
(IM + Na]") 331.0745, found 331.0753

goboooog

goos3poogang

gooopoogooan

googo

gbooooan

OoOO0O0ODDOO0OO000O0O00O000O0E. colill BL21(DE3) Codon Plus RILO OO O OO
goboz200co0ooboobooooboooobooo0oooobooooobooOoobooboOoo
gboooooooboobochbobobotbooooobobobobooooobobonb
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