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Materials and Methods. Reactions were carried out in oven or flamedig&assware under an argon
atmosphere, unless otherwise noted. All solventseweagent grade. Diethyl ether {8} and
tetrahydrofuran (THF) were freshly distilled frommdsum / benzophenone under argon. Reactions were
magnetically stirred and monitored by thin layerarhatography (TLC) with 0.25 mm E. Merck pre-
coated silica gel plates. Flash chromatography peaormed with silica gel 60 (particle size 0.040 —
0.062 mm) supplied by Silicycle and Sorbent Tecbgigs. Yields refer to chromatographically and
spectroscopically pure compounds, unless otherstgged. All melting points were obtained on a
Thomas-Hoover apparatus and are uncorrected. éafrapectra were recorded on a Perkin-Elmer
Model 283B spectrophotometer or a Jasco Model FE8R Plus spectrometer. Proton and carbon-13
NMR spectra were recorded on a Bruker AMX-500 speceter. Chemical shifts are reported relative
to chloroform § 7.26), acetonitrileq1.94), or benzené (7.15) for 1H NMR and chlorofornd (77.0),
acetonitrile § 1.32, 118.26), or benzen& 128.0) for 13C NMR. Optical rotations were meaduwa a
Perkin-Elmer model 241 polarimeter. High resolutinass spectra were measured at the University of
Pennsylvania Mass Spectrometry Service Center thiereda VG Micromass 70/70 H or VG ZAB-E
spectrometer.

Experimental Procedures

(+)-6 OPMB (+)-7 OPMB
(+)-6 and (+)7: A solution of (+)5 (100 mg, 0.125 mmol) in THF (2 mL) was treatedwiBAF (1.0
M in THF, 1 mmol). The mixture was stirred at fdr 8 h and then diluted with ether (70 mL),
washed [aqueous NBI, water, brine], dried over N3O, filtered and concentrated. Flash
chromatography (20% to 30% ethyl acetate/hexanfés)da(+)-6 (55 mg, 64% vyield) and (+)-(25
mg, 35%). (+)6: [a]p?® +56.5 € 1.0, CHCY); IR 3498, 2930, 1515, 1248, 1034 tmMHNMR (500
MHz, CDCk) 6 7.38 (d,J = 8.5 Hz, 2H), 7.23 (d] = 8.7 Hz, 2H), 6.88 (d] = 8.7 Hz, 2H), 6.87 (d] =
8.5 Hz, 2H), 5.42-5.37 (m, 1H), 5.40 (s, 1H), 5(8Q 1H), 4.41 (ddJ) = 11.9, 20.0 Hz, 2H), 4.10 (dd,
J=4.8,11.2 Hz, 1H), 3.80 (s, 6H), 3.68 (dd; 1.5, 7.4 Hz, 1H), 3.60 (dd,= 4.1, 9.3 Hz, 1H), 3.53-
3.47 (m, 2H), 3.40 (dd] = 6.3, 8.9 Hz, 1H), 3.37-3.29 (m, 2H), 2.57 (m)1R111-1.70 (m, 6H), 1.02
(d,J = 7.1 Hz, 3H), 0.99 (d] = 7.1 Hz, 3H), 0.95 (d] = 7.1 Hz, 3H), 0.92 (s, 9H), 0.85 ¥z 7.1 Hz,
3H), 0.74 (dJ = 7.1 Hz, 3H), 0.04 (s, 3H), 0.03 (s, 3HHCNMR (125 MHz, CDGJ) & 159.7, 159.2,
134.1, 131.4, 129.8, 129.2, 127.9, 127.2, 113.8,4,1100.8, 82.9, 79.9, 77.2, 74.6, 73.3, 73.22 55.
(2C), 38.1, 36.3, 35.7, 35.4, 33.3, 30.7, 26.24184.7, 14.5, 12.9, 12.1, 10.9, -3.4, -3.6; high
resolution mass spectrum (BSn/z 707.4301 [(M+N4d) calcd for GoHesO;SiNa: 707.4319]. (+k
[a]p®® +44.5 € 1.0, CHCY); IR 3487, 2930, 1515, 1249, 1034 EMHNMR (500 MHz, CDC}) 5 7.35
(d,J=8.5Hz, 2H), 7.22 (d] = 8.7 Hz, 2H), 6.87 (d] = 8.7 Hz, 2H), 6.85 (d]l = 8.5 Hz, 2H), 5.40 (s,
1H), 5.40 (app tJ = 10.4 Hz, 1H), 5.30 (m, 1H), 4.41 (dii= 11.0, 20.5 Hz, 2H), 4.11 (dd,= 4.5,
11.2 Hz, 1H), 3.80 (s, 3H), 3.79 (s, 3H), 3.61 @d,2.0, 10.0 Hz, 1H), 3.59-3.56 (m, 2H), 3.51 (&4pp
J=11.2 Hz, 1H), 3.39 (dd, = 6.7, 9.3 Hz, 1H), 3.33 (br s, 1H), 3.30 (appt, 5.9 Hz, 1H), 3.07 (br
s, 1H), 2.56 (m, 1H), 2.13-1.83 (m, 5H), 1.70 (rHl),11.04 (d,J = 7.1 Hz, 3H), 0.99 (d] = 7.1 Hz,
3H), 0.96 (dJ = 7.1 Hz, 6H), 0.76 (dJ = 7.1 Hz, 3H);"*CNMR (125 MHz, CDGJ) 5 159.9, 159.2,
134.4, 130.7, 129.7, 129.3, 127.2, 126.7, 113.8,6,1101.1, 87.8, 80.1, 76.7, 74.3, 73.2, 73.12 55.
(2C), 35.8, 35.5, 35.4, 34.9, 31.2, 30.4, 15.21,154.8, 11.8, 6.8; high resolution mass spectiEsi)(
m/z 593.3436 [(M+N4d) calcd for GsHsgO;Na: 593.3454].



OPMB
(+)-S1

(+)-S1: A solution of (+)41 (3.0 g, 5.95 mmol) in MeOH (40 mL)/THF (15 mL) wasated with 6N
HCI (10 mL). The mixture was stirred at r.t. forhdand then diluted with ethyl acetate (500 mL),
washed [aqueous NaHGOwater, brine], dried over N80, filtered and concentrated. Flash
chromatography (10% ethyl acetate/hexanes) affer®{ (2.2 g, 95% yield) as a colorless oit]§*
+73.5 € 1.1, CHC}); IR 3479, 2963, 2868, 2361, 1513, 1248’crtiNMR (500 MHz, CDC}) & 7.22
(d,J = 8.6 Hz, 2H), 6.86 (d] = 8.6 Hz, 2H), 6.17-6.12 (m, 2H), 4.44 (appareris), 3.78 (s, 3H),
3.66 (dd,J = 3.8, 9.2 Hz, 1H), 3.58 (br s, 1H), 3.44 (app £, 6.3 Hz, 1H), 3.42 (dd] = 6.9, 9.3 Hz,
1H), 2.64-2.61 (m, 1H), 1.89-1.85 (m, 1H), 1.04J&; 6.7 Hz, 3H), 0.96 (d] = 6.7 Hz, 3H);**CNMR
(125 MHz, CDC}) 6 159.8, 145.1, 130.1, 129.8, 114.4, 81.2, 79.5,783.8, 55.7, 43.3, 36.2, 14.7,
13.3; high resolution mass spectrum {E®/z 413.0608 [(M+N4d) calcd for GeHo3l0sNa: 413.0590].
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OPMB

(+)-12
(+)-12: A stirred solution of EZn (3 mmol) in dry CICHCH,CI (6 mL) was cooled to 6C and
CICHzl (6 mmol) was added by use of a gas-tight syringéer the mixture had been stirred at®©
for 5 min, a solution of (+51 (390 mg, 1 mmol) in dry CICKH,CI (2 mL) was added (cannulation)
and stirred at r.t. for 3 h. The reaction was gbhed by sat. NkCI (10 mL). The mixture was then
diluted with ether (30 mL). The phases were sdpdrand the aq. layer was extracted with ethee Th
combined organic extracts were washedQHbrine), dried (Ng£5Qy), and concentrated. Flash
chromatography (10% ethyl acetate/hexanes) affofded2 (287 mg, 71% yield). d]p?® +21.4 €
0.6, CHC}); IR 3482, 2963, 2929, 1612, 1513, 1246'¢AHNMR (500 MHz, CDCY) & 7.22 (d,J =
8.6 Hz, 2H), 6.86 (d) = 8.6 Hz, 2H), 4.44 (dd] = 11.4, 15.5 Hz, 2H), 3.78 (s, 3H), 3.57 (dd; 3.9,
9.1 Hz, 1H), 3.54 (dd] = 2.4, 9.1 Hz, 1H), 3.45 (appX= 9.0 Hz, 1H), 2.66 (dt] = 4.8, 7.6 Hz, 1H),
1.97-1.95 (m, 1H), 1.34-1.30 (m, 1H), 1.17-1.13 {H), 0.99 (dJ = 6.7 Hz, 3H), 0.76 (d] = 6.7 Hz,
3H), 0.67 (m, 1H), 0.48 (m, 1H}*CNMR (125 MHz, CDCJ) 5 159.8, 130.1, 129.8, 114.3, 79.9, 76.8,
73.7, 55.7, 42.5, 36.3, 20.4, 15.9, 13.8, 11.8};-Bigh resolution mass spectrum {E8/z 427.0739
[(M+Na)"; calcd for G/H2s103Na: 427.0746].

OPMB
(-)-S2
(-)-S2: To a solution of (+}t2 (1.0 g, 2.47 mmol) andPrNEt (4.3 mL, 24.7 mmol) in C§Ll, (20
mL) was added MOMCI (1.13 mL, 14.8 mmol) at roormperature. After stirring for 24 h, the
reaction was quenched with sat. ) and extracted with ether. The combined orgéayers were



dried over N@SQ,, filtered, and concentrated. Flash chromatograf@®s ethyl acetate/hexanes)
afforded (-)S2 (1.05, 95% vyield). d]p>>—11.0 € 0.4, CHC)); IR 2932, 1612, 1512, 1246, 1035tm
"HNMR (500 MHz, CDC}) & 7.23 (d,J = 8.5 Hz, 2H), 6.85 (d] = 8.5 Hz, 2H), 4.62 (dd] = 6.5, 9.9
Hz, 2H), 4.41 (ddJ = 11.6, 15.9 Hz, 2H), 3.78 (s, 3H), 3.49 (dc& 3.6, 8.9 Hz, 1H), 3.45-3.35 (m,
2H), 3.33 (s, 3H), 2.67 (dd,= 7.5, 12.9 Hz, 1H), 1.97-1.93 (m, 1H), 1.29-1(&% 2H), 1.00 (d,) =
6.7 Hz, 3H), 0.94 (dJ = 6.7 Hz, 3H), 0.56-0.50 (m, 2HYCNMR (125 MHz, CDGJ) 5 159.5, 131.2,
129.7, 114.2, 98.8, 84.7, 73.2, 72.7, 56.5, 522M0,437.1, 20.9, 16.3, 15.3, 12.9, -5.4; high netsoh
mass spectrum (Epm/z 471.0999 [(M+N4d) calcd for GeHo9lOsNa: 471.1008].

OH

(-)-13
(-)-13: To a solution of (-82 (0.56 g, 1.25 mmol) in Ci€l, (12 mL) was added 4 (0.3 mL) and
DDQ (0.37 g, 1.6 mmol) at 8C. After stirring at C for 1 h and room temperature for 20 min, the
reaction was quenched with sat. NaHCand extracted with Cil,. The combined organic layers
were dried over N&Oi, filtered, and concentrated. Flash chromatografg2$% ethyl
acetate/hexanes) afforded {3-(370 mg, 90% vyield). o]p> —78.1 € 0.6, CHCH); IR 3458, 2964,
1458, 1238, 1031 cm *HNMR (500 MHz, CDC}) & 4.76 (d,J = 6.5 Hz, 1H), 4.65 (d) = 6.5 Hz,
1H), 3.85 (ddJ = 3.3, 11.3 Hz, 1H), 3.52-3.48 (m, 2H), 3.43 ({),32.82 (br s, 1H), 2.74-2.70 (m,
1H), 1.83-1.81 (m, 1H), 1.33-1.24 (m, 2H), 1.00 Jd; 6.8 Hz, 3H), 0.92 (d] = 6.8 Hz, 3H), 0.55-
0.46 (m, 2H);**CNMR (125 MHz, CDCJ) 5 98.7, 85.5, 65.1, 56.3, 41.8, 37.5, 20.2, 15.76,1%.0, -
6.0; high resolution mass spectrum {(E®/z 351.0436 [(M+N4d) calcd for G;H21103Na: 351.0433].

OTBS

(-)-14
(-)-14: To a solution of (-}t3 (0.6 g, 1.83 mmol) in C4Cl, (10 mL) was added 2,6-lutidine (0.38 mL,
3.3 mmol) and TBSOTf (0.46 mL, 2.0 mmol) at -3D.  After stirring for 2 h, the reaction was
guenched with sat. N)&l and diluted with ether (60 mL). The organic daywas washed (1M
NaHSQ, brine), dried (Ng5Qy), filtered, and concentrated. Flash chromatogya(fo ethyl
acetate/hexanes) afforded {4-(800 mg, 99% vyield). o]p> —7.7 € 0.63, CHC}); IR 2959, 1466,
1251, 1090, 1036 ch *HNMR (500 MHz, CDC}) & 4.68 (dd,J = 6.4, 8.6 Hz, 2H), 3.67-3.60 (m,
2H), 3.45 (ddJ = 2.0, 9.1 Hz, 1H), 3.38 (s, 3H), 2.73-2.70 (m),1H82-1.80 (m, 1H), 1.35-1.30 (m,
2H), 1.01 (dJ = 6.7 Hz, 3H), 0.90 (s, 9H), 0.89 (@ = 6.7 Hz, 3H), 0.59-0.52 (m, 2H), 0.03 (s, 6H);
3CNMR (125 MHz, CDGJ) 5 98.4, 83.9, 64.9, 55.9, 41.5, 38.4, 25.9, 20.53,185.7, 14.3, 12.3, -
5.46, -5.47, -5.5; high resolution mass spectrun8XEm/z 465.1309 [(M+Nd) calcd for
Cl7H35I038iNa: 4651298]



(-)-15
(-)-15: To a solution of (-3 (40 mg, 0.12 mmol) in C#Ll, (3 mL) was added DMAP (44 mg, 0.36
mmol) and (-)-camphanic acid chloride (53 mg, Om@hol) at room temperature. After stirring at
room temperature for 3 h, the reaction was diluteét ether (20 mL) and washed with sat. XidHand
brine. The organic layer was dried over,8i@,, filtered, and concentrated. Flash chromatography
(15% ethyl acetate/hexanes) afforded16)59 mg, 96% vield). ]p>> —38.9 € 1.0, CHC}); m.p. 71-
72°C; IR 2967, 1789, 1750, 1271, 1030 5MHNMR (500 MHz, CDC}) & 4.69 (d,J = 6.7 Hz, 1H),
4.59 (d,J = 6.7 Hz, 1H), 4.38 (dd} = 3.4, 10.8 Hz, 1H), 4.20 (dd,= 6.4, 10.8 Hz, 1H), 3.41 (dd,=
2.2,9.0 Hz, 1H), 3.39 (s, 3H), 2.74-2.70 (m, 1H%6-2.39 (m, 1H), 2.10-2.01 (m, 2H), 1.92 (dde,
4.6, 10.8, 13.2 Hz, 1H), 1.69 (ddilF 4.2, 9.4, 13.4 Hz, 1H), 1.34-1.27 (m, 2H), 1(423H), 1.09 (s,
3H), 1.03 (dJ = 6.7 Hz, 3H), 0.98 (s, 3H), 0.96 (@= 6.7 Hz, 3H), 0.56-0.52 (m, 2H}*CNMR (125
MHz, CDCk) 6 178.2, 167.5, 98.4, 91.2, 84.1, 68.1, 56.3, 58480, 41.8, 35.3, 30.7, 28.9, 20.1,
16.74, 16.68, 15.7, 14.6, 12.2, 9.7, -6.2; higlolg®n mass spectrum (BSM/z 531.1216 [(M+N4d)
calcd for GiH33lO¢Na: 531.1219].

(+)-16 OTBS
(+)-16: A solution of (-)44 (240 mg, 0.54 mmol) in THF (5 mL) was cooled t@-C. t-BuLi (1.7 M
in pentane, 0.65 mL, 1.1 mmol) was added, andebeltant yellow solution was stirred at I3 for
30 min. To this mixture was added 2-ThCuCNLi (OM8n THF, 1.3 mL, 0.64 mmol). The resultant
brown solution was stirred at —78 for 10 min and then warmed to —2D and allowed to stir for 20
min. The brown solution was then cooled to ~@0) To this solution was transferred slowly via
cannula a solution of (+9-(880 mg, 1.6 mmol) in THF (5 mL). The mixture wthen warmed to 6C
over 3 h and allowed to stir at°’Q for another 20 h. The reaction was quenched sathNHCI (20
mL) and diluted with ether (100 mL). The orgamgydr was washed ¢, brine), dried (Ng&&Oy),
filtered, and concentrated. Flash chromatograBBy €thyl acetate/hexanes) afforded {6)240 mg,
61% vyield). p]p?®+8.1 € 0.6, CHCh); IR 2957, 1616, 1518, 1463, 1387, 1251, 1035 ctHNMR
(500 MHz, CDC}) 6 7.39 (d,J = 8.7 Hz, 2H), 6.90 (d] = 8.7 Hz, 2H), 5.44 (s, 1H), 4.77 @~ 6.3
Hz, 1H), 4.71 (dJ = 6.3 Hz, 1H), 4.14 (dd] = 4.6, 11.2 Hz, 1H), 3.84 (s, 3H), 3.76 (dd; 3.4, 9.7
Hz, 1H), 3.74 (app tJ = 7.5 Hz, 1H), 3.60-3.56 (m, 2H), 3.54 (apP t 11.0 Hz, 1H), 3.39 (s, 3H),
3.38 (ddJ = 1.8, 9.0 Hz, 1H), 2.13-2.08 (m, 1H), 1.93-1.81, 8H), 1.58-1.53 (m, 1H), 1.17-1.14 (m,
1H), 1.08-1.03 (m, 1H), 1.06 (d,= 6.7 Hz, 3H), 1.04 (dJ = 6.7 Hz, 3H), 0.96 (d] = 6.7 Hz, 3H),
0.94 (s, 18H), 0.93-0.89 (m, 1H), 0.88 Jd; 6.7 Hz, 3H), 0.85-0.82 (m, 1H), 0.78 (& 6.7 Hz, 3H),
0.62-0.59 (m, 1H), 0.08 (s, 3H), 0.07 (s, 3H), O©56H), -0.21 (m, 1H)**CNMR (125 MHz, CDGCJ)
0159.7, 131.5, 127.3, 113.4, 100.9, 98.6, 84.,83.4, 73.3, 65.2, 56.1, 55.2, 38.5, 37.9, 38671,
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33.4, 30.7, 26.2, 25.9, 21.2, 18.5, 18.3, 15.34,143.84, 13.77, 12.1, 10.9, 10.7, -3.5, -3.7,25:4
5.46; high resolution mass spectrum (E®n/z 759.5009 [(M+N&d) calcd for GiH;60/Si:Na:
759.5027].

PMBOM(OMe

(+)-S3 ©
(+)-S3: To a solution of (+20 (5.0 g, 0.024 mol) in benzene (250 mL) was addeffPFCHCQMe
(16 g, 0.048 mol) at room temperature. After stgrat room temperature for 20 h, the mixture was
concentrated. Flash chromatography (5% ethyl teéexanes) afforded (83 (6.0, 95% yield).
[a]p?® +14.8 € 1.3, CHCY); IR 2954, 2854, 1720, 1512, 1250 EMHNMR (500 MHz, CDCY) & 7.34
(d, J =8.9 Hz, 2H), 6.93 (dd] = 7.1, 15.6 Hz, 1H), 6.88 (d,= 8.9 Hz, 2H), 5.86 (dd] = 1.2, 15.6
Hz, 1H), 4.44 (s, 2H), 3.80 (s, 3H), 3.73 (s, 3BIR8-3.35 (m, 2H), 2.66-2.61 (m, 1H), 1.07 Jd; 7.1
Hz, 3H); ®CNMR (125 MHz, CDGJ) 5 167.0, 159.2, 151.5, 130.2, 129.1, 120.4, 11337%,772.7,
55.2, 51.4, 36.7, 16.0; high resolution mass spatt(Cl) m/z 264.1364 [V calcd for GsH200u:
264.1362].

PMBO.__~_~~__OH

(+)-S4
(+)-$4: To a solution of (+83 (2.0 g, 7.57 mmol) in C¥Cl, (25 mL) was added DIBAL (1.5 M in
toluene, 15 mL, 22.7 mmol) at —=78. The mixture was stirred 2 h at X8 and quenched via drop-
wise addition of MeOH (4 mL). Saturated aqueouditsn potassium tartrate (100 mL) was added,
and the resultant solution was vigorously stirre@rabient temperature. After 1 h, the mixture was
diluted with CHCI, (100 mL), and the organic layer was separatece adueous layer was extracted
with CH,Cl, (2 x 50 mL) and the combined organic layers wessived with water, brine, dried
(MgSQy) and concentrated. Flash chromatography (40% etetate/hexanes) afforded ($3-(1.7 g,
95% vyield). fi]o>® +7.0 € 1.3, CHCH); IR 3394, 2862, 1612, 1512, 1458, 1246'ciHNMR (500
MHz, CDCk) & 7.25 (d,J = 8.9 Hz, 2H), 6.88 (dJ = 8.9 Hz, 2H), 5.68-5.65 (m, 2H), 4.44 (s, 2H),
4.09 (app dJ = 4.5 Hz, 2H), 3.80 (s, 3H), 3.34 (d#i= 6.3, 8.9 Hz, 1H), 3.28 (dd,= 6.3, 8.9 Hz,
1H), 2.52-2.46 (m, 1H), 1.52 (br s, 1H), 1.03Jg; 6.7 Hz, 3H)*CNMR (125 MHz, CDGJ) 5 159.1,
135.3, 130.5, 129.1, 128.7, 113.7, 74.7, 72.6,,68572, 36.4, 16.9; high resolution mass spectrum
(ES+) m/z 259.1305 [(M+N&) calcd for G4H2g0sNa: 259.1310].

PMBO._ -~ J~._-OH

0

(-)-21
(-)-22: Ti(O-iPr)y (1.68 mL, 6.1 mmol) was added to a stirred susparsf 3A MS (4.0 g) in CECl;
(20 mL), containing diethyl (+)-tartrate (1.4 g78.mmol) at —30C under argon. After 30 min, a
solution of (+)$4 (4.2 g, 17.8 mmol) in C¥Cl, (10 mL) was added dropwise, and the stirring was
continued for 30 min, then a 5.5 MBUOOH solution in decane (4.6 mL, 25.4 mmol) wddedd. The
mixture was stirred for 20 h at —8Q, and then poured into a cold solution of Fg®&@0 (5 g) and
tartaric acid (1.5 g) in water (10 mL). Stirringasvcontinued at r.t. for 30 min, and then 100 mL
CH.Cl, was added followed by 30% NaOH (6 mL). The migtwas stirred for 30 min, then extracted
with CH,Cl,. The extracts were washed with brine, dried ovegSiy and concentrated. Flash
chromatography (40% ethyl acetate/hexanes) affofge2il (4.0 g, 90% vyield). d]p>* —20.0 € 0.4,
CHCly); IR 3429, 2866, 1612, 1512, 1246, 1092 'ciHNMR (500 MHz, CDC}) & 7.26 (d,J = 8.3



Hz, 2H), 6.88 (d,) = 8.3 Hz, 2H), 4.45 (dd] = 11.5, 13.8 Hz, 2H), 3.89 (dd,= 2.5, 12.3 Hz, 1H),
3.80 (s, 3H), 3.61 (dd] = 4.7, 12.5 Hz, 1H), 3.45-3.40 (m, 2H), 3.00-2(8§ 1H), 2.93 (ddJ = 2.2,
6.7 Hz, 1H), 1.82-1.77 (m, 1H), 1.76 (br s, 1HRD(d,J = 7.1 Hz, 3H)*CNMR (125 MHz, CDCJ)

5 159.1, 130.4, 129.1, 113.7, 72.7, 72.1, 61.8, 53678, 55.2, 35.7, 13.3; high resolution mass

spectrum (ES+) m/z 275.1255 [(M+Nagalcd for G4sHo004Na: 275.1259].
OTBS

o T
PMBW

OTBS
(-)-S5
(-)-S5 was prepared from (21 employing the same procedure as reported in theture: [0]p> —
9.8 (€ 0.5, CHCH); IR 2930, 1513, 1469, 1251, 1098 EMHNMR (500 MHz, CDC}) & 7.25 (d,J =
8.6 Hz, 2H), 6.86 (d] = 8.6 Hz, 2H), 5.71 (ddd, = 8.9, 10.8, 19.7 Hz, 1H), 5.04 @= 1.8 Hz, 1H),
5.01 (ddJ = 1.8, 10.1 Hz, 1H), 4.39 (s, 2H), 3.80 (s, 3HYB(dd,J = 3.7, 6.8 Hz, 1H), 3.70 (dd,=
4.8, 9.7 Hz, 1H), 3.63 (dd,= 6.3, 9.7 Hz, 1H), 3.57 (dd,= 5.2, 9.7 Hz, 1H), 3.23 (appX= 8.9 Hz,
1H), 2.39 (m, 1H), 2.03 (m, 1H), 1.00 @z 7.1 Hz, 3H), 0.88 (s, 9H), 0.87 (s, 9H), 0.063(d), 0.05
(s, 3H), 0.02 (s, 6H)!*CNMR (125 MHz, CDGJ) 5 158.9, 138.5, 130.9, 129.1, 116.2, 113.6, 74.3,
72.4, 72.0, 63.7, 55.2, 50.8, 37.6, 26.0, 25.9224,818.21, 15.0, -4.1, -4.3, -5.3, -5.4; high rasoh

mass spectrum (ES+) m/z 531.3296 [(M+Naplcd for GgHs,0,SibNa: 531.3302].
OTBS

PMBO. - r/O

OTBS

(+)-S6
(+)-S6 was prepared from ($5 employing the same procedure as reported in teeture’ [a]p?®
+3.9 € 1.0, CHCY); IR 2929, 1725, 1613, 1513, 1471, 1251, 1088 ,ciHNMR (500 MHz, CDC}) &
9.24 (d,J= 2.2 Hz, 1H), 7.23 (d] = 8.6 Hz, 2H), 6.87 (d] = 8.6 Hz, 2H), 4.35 (s, 2H), 4.23 (ap@t,
= 5.2 Hz, 1H), 4.04 (dd] = 7.8, 10.4 Hz, 1H), 3.90 (dd,= 5.9, 10.4 Hz, 1H), 3.80 (s, 3H), 3.40 (dd,
J=6.7, 9.3 Hz, 1H), 3.25 (dd,= 6.0, 9.3 Hz, 1H), 2.70 (m, 1H), 2.04 (m, 1HP®&(d,J = 6.7 Hz,
3H), 0.88 (s, 9H), 0.87 (s, 9H), 0.05 (s, 3H), 0(846H), 0.03 (s, 3H)-*CNMR (125 MHz, CDGJ) 5
204.1, 159.0, 130.4, 129.1, 113.7, 72.5, 71.3,,/8918, 57.4, 55.2, 38.2, 25.8, 25.7, 18.1, 18400,1-
4.4, -4.6, -5.5, -5.6; high resolution mass spectr(ES+) m/z 533.3092 [(M+N%) calcd for
Cz7H5oO5Si2NaZ 533.3095].

TBSO |

PMBO._ -~ _

OTBS
(-)-22
(-)-22 was prepared from ($6 employing the same procedure as reported in teeature’ [o]p* —
18.5 £ 0.9, CHC}); IR 2930, 1513, 1469, 1250, 1099 tmMHNMR (500 MHz, CDC}) 5 7.25 (d,J =
8.6 Hz, 2H), 6.87 (d] = 8.6 Hz, 2H), 6.22 (d] = 7.4 Hz, 1H), 6.11 (ddl = 7.4, 9.3 Hz, 1H), 4.40 (dd,
J=11.9, 16.0 Hz, 2H), 3.95 (dd= 3.4, 7.1 Hz, 1H), 3.80 (s, 3H), 3.73 {d5 4.8 Hz, 2H), 3.51 (dd,
J=5.9,9.7 Hz, 1H), 3.24 (appXz= 8.2 Hz, 1H), 2.73 (m, 1H), 2.02 (m, 1H), 1.03J¢ 7.1 Hz, 3H),
0.89 (s, 9H), 0.88 (s, 9H), 0.08 (s, 3H), 0.063(d), 0.03 (s, 3H), 0.02 (s, 3HP*CNMR (125 MHz,

! Horita, K.; Tanaka, K.; Yonemitsu, @hem. Pharm. Bull. 1993, 41, 2044-2046.
2 Smith, A. B., Ill.; Freeze, B. S.; Xian, M.; Hirose, Org. Lett. 2005, 7, 1825-1828.
3 Chen, J.; Wang, T.; Zhao, Ketrahedron Lett. 1994, 35, 2827.
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CDCls) 6 159.0, 141.9, 129.1, 128.4, 113.7, 82.7, 73.15,722.0, 62.4, 55.2, 50.8, 38.6, 26.0, 25.9,
18.3, 18.2, 14.5, -4.2, -4.3, -5.3, -5.5; high heson mass spectrum (ES+) m/z 657.2271 [(M+Na)

calcd for GgHs1104SioNa: 657.2268].
HO

= \, [
PMBO. -~ _—

OTBS

(+)-23
(+)-23: Vinyl iodide (-)-22 (200 mg, 0.31 mmol) was dissolved in a 1.0% céf@l/EtOH solution (8
mL) and stirred for 30 min at r.t. The mixture wthen neutralized with sat. NaHGCextracted with
CHCI3, and the combined organic layers were dried ov@S, filtered, and concentrated. Flash
chromatography (15% ethyl acetate/hexanes) affoB8el48 mg, 90% yield). of]p> +36.8 € 1.0,
CHCls); IR 3436, 2929, 1513, 1249, 1038 tm'HNMR (500 MHz, CDCY) & 7.24 (d,J = 8.6 Hz,
2H), 6.87 (d,J = 8.6 Hz, 2H), 6.30 (d] = 7.4 Hz, 1H), 6.24 (dd] = 7.4, 9.3 Hz, 1H), 4.39 (dd,=
11.9, 22.0 Hz, 2H), 4.02 (appX= 5.6 Hz, 1H), 3.81 (s, 3H), 3.73 (@~ 4.8 Hz, 2H), 3.43 (dd] =
7.1, 9.3 Hz, 1H), 3.28 (dd,= 6.7, 9.3 Hz, 1H), 2.82 (m, 1H), 2.47 (br s, 110 (m, 1H), 1.03 (d]
= 7.1 Hz, 3H), 0.90 (s, 9H), 0.10 (s, 3H), 0.0938l); *CNMR (125 MHz, CDGJ) & 159.1, 140.9,
130.6, 129.1, 113.7, 83.6, 75.5, 72.6, 71.8, 63532, 48.7, 39.5, 25.9, 18.1, 13.1, -4.3, -4.4hhig
resolution mass spectrum (ES+) m/z 543.1414 [(M¥Nzlcd for GoH37104SiNa: 543.1404].

HO
2\' |
PMBO. -~

OTBS
(+)-24

(+)-24: Employing the same procedure for converting$t)to (+)-12, (+)-24 can be obtained from
(+)-23 in 15% yield: f]p?® +10.0 € 0.4, CHC}); IR 3501, 2929, 1512, 1248, 1056 tmHNMR
(500 MHz, CDC}) & 7.26 (d,J = 8.6 Hz, 2H), 6.87 (d] = 8.6 Hz, 2H), 4.44 (dd] = 11.9, 18.6 Hz,
2H), 4.20 (dd)J = 3.0, 11.2 Hz, 1H), 4.10 (d,= 7.8 Hz, 1H), 3.81 (s, 3H), 3.72 @= 11.5 Hz, 1H),
3.61 (dd,J = 4.1, 8.9 Hz, 1H), 3.31 (dd,= 7.4, 8.9 Hz, 1H), 3.24 (br s, 1H), 2.66 (m, 1RR0 (m,
1H), 1.50 (m, 1H), 1.27 (m, 1H), 1.10 @3z 7.1 Hz, 3H), 1.07 (m, 1H), 0.90 (s, 9H), 0.61, (kH),
0.10 (s, 6H);"*CNMR (125 MHz, CDGJ) & 159.1, 130.6, 129.0, 113.7, 76.8, 72.7, 72.4, 63572,
47.3, 38.8, 26.0, 18.1, 16.4, 16.0, 14.6, -4.12,-46.9; high resolution mass spectrum (ES+) m/z

557.1565 [(M+Na); calcd for GsHz9O4SiNa: 557.1560].
TBSO

=

OTBS
(-)-S7

(-)-S7: At 0 °C, a solution of (-22 (1.0 g, 1.58 mmol) in C¥Cl, (30 mL) was treated with water (0.8
mL) and DDQ (465 mg, 2.05 mmol) and stirred for. 2The reaction was quenched with sat. NahHCO
and the layers separated. The aqueous layer wasettiracted with C¥Cl,. The combined organic
layers were dried over MgSQfiltered, and concentrated. The resultant residas dissolved in
MeOH (22 mL) and treated with NaBH5 eq). After stirring at r.t. for 15 min, theastion was
diluted with ether (300 mL), washed (sat. )}I{ water, brine), dried (N&Q,), and concentrated.
Flash chromatography (4% ethyl acetate/hexanesidaffl (-)S7 (0.80 g, 99% vyield). d]o>* —42.2 €
0.2, CHCh); IR 3402, 2928, 1472, 1255, 1098 EMHNMR (500 MHz, CDC}) & 6.33 (d,J = 7.5 Hz,
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1H), 6.19 (ddJ = 7.5, 9.2 Hz, 1H), 3.98 (dd,= 3.6, 7.0 Hz, 1H), 3.76-3.60 (m, 4H), 2.83 (m,)1H
2.33 (app tJ = 5.7 Hz, 1H), 1.86 (m, 1H), 1.06 @z 7.1 Hz, 3H), 0.92 (s, 9H), 0.89 (s, 9H), 0.13 (s
6H), 0.04, (s, 3H), 0.03 (s, 3H)CNMR (125 MHz, CDGJ) 4 140.8, 83.8, 75.7, 63.3, 61.9, 52.2, 38.2,
26.0, 25.9, 18.2, 18.1, 15.8, -4.2, -4.3, -5.3;hhigsolution mass spectrum (ES+) m/z 537.1693

[(M+Na)"; calcd for GgH43103SiNa: 537.1693].
HO

z \' |
TBDPSO. - P

OTBS

(+)-25
(+)-25: (-)-S7 (800 mg, 1.56 mmol) was dissolved in dry DMF (20)m To this solution was then
added imidazole (215 mg, 3.16 mmol) and TBDPSCG430nL, 1.66 mmol), and the mixture was
stirred at r.t. for 20 h. The reaction was theltdd with ether (300 mL), washed (1M NaHSO
water, brine), dried (MgS£), and concentrated. The resultant residue was dissolved in a 1.0%
conc. HCI/EtOH solution (15 mL) and stirred for 80n at r.t. The mixture was then neutralized with
sat. NaHCQ, extracted with CHGJ and the combined organic layers were dried o\aB{, filtered,
and concentrated. Flash chromatography (5% ettgfate/hexanes) afforded (23-(0.91 g, 90%
yield): [a]p® +31.5 € 0.5, CHC}); IR 3430, 2929, 1463, 1258, 1075 tnmHNMR (500 MHz,
CDCl3) 6 7.65 (m, 4H), 7.39 (m, 6H), 6.24-6.18 (m, 2H),3(app tJ = 5.6 Hz, 1H), 3.72 (d] = 5.2
Hz, 2H), 3.63 (ddJ = 7.4, 10.4 Hz, 1H), 3.49 (dd= 7.1, 10.4 Hz, 1H), 2.80 (m, 1H), 2.49 (br s, 1H)
2.10 (m, 1H), 1.08 (s, 9H), 1.00 @= 6.7 Hz, 3H), 0.87 (s, 9H), 0.10 (s, 3H), 0.043(d); *CNMR
(125 MHz, CDC}) 6 140.9, 135.5, 133.6, 129.6, 127.6, 83.6, 75.18,683.4, 48.5, 42.1, 26.9, 25.9,
19.2, 18.0, 12.2, -4.36, -4.37; high resolution sngisectrum (ES+) m/z 661.2203 [(M+Rtagalcd for
CsoH47103SiNa: 661.2187].

;How |
TBDPSO._ -~
OTBS

(+)-26
(+)-26: Employing the same procedure for converting $*)to (+)-12, (+)-26 can be obtained from
(+)-25 in 70% yield: §]p> +16.0 € 1.7, CHC}); IR 3448, 2935, 2862, 1465, 1253, 1103 'cm
"HNMR (500 MHz, CDC}) 8 7.65 (m, 4H), 7.40 (m, 6H), 4.22 (diiz 2.6, 11.2 Hz, 1H), 4.01 (d,=
8.2 Hz, 1H), 3.86 (dd] = 3.9, 9.7 Hz, 1H), 3.68 (appX= 8.8 Hz, 1H), 3.49 (ddl = 7.8, 9.7 Hz, 1H),
3.25 (d,J=9.4 Hz, 1H), 2.62 (m, 1H), 2.10 (m, 1H), 1.49 @H), 1.22 (m, 1H), 1.09 (s, 9H), 1.06 (d,
J = 6.7 Hz, 3H), 1.05 (m, 1H), 0.78 (s, 9H), 0.58 (rH), 0.03 (s, 3H), -0.12 (s, 3HY )CNMR (125
MHz, CDCk) 6 135.7, 133.7, 129.5, 127.6, 76.7, 66.3, 63.9,,4809, 26.9, 25.9, 19.2, 18.0, 16.2,
16.0, 14.0, -4.0, -4.2, -6.8; high resolution mapsctrum (ES+) m/z 653.2375 [(M+H)calcd for

C31H5o|038i2: 653.2343].
|

z |
TBDPSOVN
OTBS
(+)-S8
(+)-S8: A solution of (+)26 (300 mg, 0.46 mmol), PRIi217 mg, 0.83 mmol) and imidazole (56 mg,

0.83 mmol) in benzene/ether (1:2, 13 mL) was tckateh iodine (175 mg, 0.69 mmol) at r.t. The
reaction mixture was stirred for 1 h and then ghedcwith sat. NaHC® The mixture was extracted
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with ether and the combined organics were washatl [$&S,03;, 5% HO,, water, brine), dried
(MgSQy), filtered, and concentrated. Flash chromatografiBo ethyl acetate/hexanes) afforded (+)-
S8 (333 mg, 95% yield):d]p* +11.0 € 1.0, CHC}); IR 2935, 2858, 1466, 1253, 1076 EMHNMR
(500 MHz, CDC}) & 7.67 (m, 4H), 7.38 (m, 6H), 3.91 (d#i= 2.2, 7.5 Hz, 1H), 3.85 (dd,= 4.2, 9.8
Hz, 1H), 3.49 (ddJ = 7.8, 9.8 Hz, 1H), 3.45 (dd,=3.3, 10.3 Hz, 1H), 3.27 (dd,= 8.5, 10.3 Hz, 1H),
2.46 (m, 1H), 1.98 (m, 1H), 1.59-1.56 (m, 2H), 1($09H), 1.09 (dJ = 6.7 Hz, 3H), 1.00 (m, 1H),
0.80 (s, 9H), 0.60 (m, 1H), 0.01 (s, 3H), -0.123H); *CNMR (125 MHz, CDGJ) 5 135.7, 129.53,
129.45, 127.5, 75.4, 66.3, 48.2, 40.9, 27.0, 26904, 19.0, 18.1, 17.9, 14.6, 6.4, -3.91, -3.955;-9
high resolution mass spectrum (ES+) m/z 785.1199-a)"; calcd for GyHagl ,O,Si,Na: 785.1180].

S
TBDPSO. -~

OTBS

(+)-27
(+)-27: A solution of (+)S8 (730 mg, 0.96 mmol) and NaCNBKD.95 g, 14.4 mmol) in DMPU (7.5
mL) was warmed to 78C. The mixture was stirred at this temperature4fdoh and then diluted with
water (20 mL) and extracted with ethyl acetatee Thmbined organics were then dried over MgSO
filtered through a short silica pad, and conceattatFlash chromatography (2% ethyl acetate/he)anes
afforded (+)27 (580 mg, 95% vyield):(]p> +15.9 € 1.3, CHC}); IR 2935, 1466, 1250, 1107, 833cm
L IHNMR (500 MHz, CDC}) 8 7.67 (m, 4H), 7.39 (m, 6H), 3.87 (dil= 3.7, 9.7 Hz, 1H), 3.75 (dd,
= 1.5, 8.3 Hz, 1H), 3.43 (dd,= 8.4, 9.6 Hz, 1H), 2.54 (m, 1H), 1.88 (m, 1HB71.29 (m, 2H), 1.09
(s, 9H), 1.03 (dJ = 6.7 Hz, 3H), 1.02 (d] = 6.7 Hz, 3H), 0.79 (s, 9H), 0.60 (m, 1H), 0.48 @Hl), -
0.03 (s, 3H), -0.19 (s, 3H}*CNMR (125 MHz, CDGJ) 5 135.7, 134.1, 129.4, 127.5, 74.1, 66.9, 41.8,
40.6, 27.0, 26.1, 19.9, 19.3, 18.3, 15.9, 14.31,1:3.7, -3.9, -6.3; high resolution mass spect(E®+)
m/z 659.2240 [(M+Na) calcd for GiHad O-Si-Na: 659.2214].

OH

S9
S9: A solution of (+)27 (300 mg, 0.47 mmol) and acetic acid (0.11 mL, In8@ol) in THF (10 mL)
was treated with TBAF (1.0 M in THF, 5.64 mL, 5.84nol). The mixture was stirred at r.t. for 18 h
and then quenched with sat. MM and extracted with ethyl acetate. The combiorgnics were then
washed (brine), dried (MgSY) filtered and concentrated. Flash chromatograf@% ethyl
acetate/hexanes) afford&® (121 mg, 90% vyield): IR 3321, 2923, 1454, 123430 @m"; ‘HNMR
(500 MHz, CDC}) 6 3.81 (d,J = 9.5 Hz, 1H), 3.77 (dd] = 3.7, 10.5 Hz, 1H), 3.71 (dd,= 8.6, 10.5
Hz, 1H), 3.27 (br s, 1H), 3.00 (br s, 1H), 2.662(®, 1H), 1.90-1.86 (m, 1H), 1.40-1.34 (m, 2H),
1.06 (d,J = 7.0 Hz, 3H), 0.84 (dJ = 7.0 Hz, 3H), 0.73 (m, 1H), 0.54-0.50 (m, 1HCNMR (125
MHz, CDCk) & 78.0, 69.3, 40.9, 37.7, 18.5, 15.3, 13.4, 11.%;-Bigh resolution mass spectrum
(ES+) m/z 285.0342 [(M+H) calcd for GH1glO2: 285.0352].

= |
TBSO. '

OMOM
(+)-18
(+)-18: A solution ofS9 (610 mg, 2.15 mmol) and imidazole (219 mg, 3.22atim CH,CI, (30 mL)
was treated with TBSCI (347 mg, 2.30 mmol) andetirfor 2 h at room temperature. The reaction
was then diluted with ether (150 mL), washed (1MHS®&,, brine), dried (MgSQ), filtered, and
concentrated. The resultant residue was thenediluith ether (300 mL), washed (sat. )} water,
brine), dried (NgSOy), and concentrated. The resultant residue wasdlssolved in CECl, (10 mL),
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and treated with-PrNEt (3.75 mL, 21.5 mmol) and MOMCI (0.98 mL, 12.9mwml) at room
temperature. After stirring for 24 h, the reactwas quenched with sat. NEl and extracted with
ether. The combined organic layers were dried dNaiSO,, filtered, and concentrated. Flash
chromatography (2% ethyl acetate/hexanes) affo¢elpd8 (855 mg, 90% vyield): of]p*> +53.5 € 1.0,
CHCly); IR 2930, 1463, 1251, 1088, 1035 ¢mHNMR (500 MHz, CDC}) & 4.77 (s, 2H), 3.73-3.70
(m, 3H), 3.43 (s, 3H), 2.69-2.65 (m, 1H), 1.85-1(&2 1H), 1.46-1.38 (m, 2H), 1.09 (d= 7.1 Hz,
3H), 0.99 (dJ = 7.1 Hz, 3H), 0.93 (s, 9H), 0.78 (m, 1H), 0.55 (th), 0.03 (s, 6H)*CNMR (125
MHz, CDCk) 6 99.1, 82.1, 64.9, 56.0, 40.6, 38.6, 25.9, 19.43,185.8, 14.5, 12.2, -5.4, -5.5, -6.8;
high resolution mass spectrum (E81/z 465.1306 [(M+N4d) calcd for G/H3510:SiNa: 465.1298].
S
§ X Ve

PMP

(+)-17 OTBS

(+)-17: Employing the same procedure for convertinglé)to (+)-16, (+)-17 can be obtained from
(+)-18 in 63% yield: f]p> +33.0 € 1.0, CHC}); IR 2930, 1616, 1463, 1389, 1251, 1035'cm
"HNMR (500 MHz, CDC}) 5 7.38 (d,J = 8.7 Hz, 2H), 6.87 (d] = 8.7 Hz, 2H), 5.40 (s, 1H), 4.73 ,
= 6.1 Hz, 1H), 4.69 (d) = 6.1 Hz, 1H), 4.09 (dd] = 4.6, 11.2 Hz, 1H), 3.80 (s, 3H), 3.74 {ds 7.3
Hz, 1H), 3.68 (ddJ = 3.0, 9.6 Hz, 1H), 3.59 (dd,= 5.8, 9.6 Hz, 1H), 3.53 (d,= 9.8 Hz, 1H), 3.49
(app t,J = 11.1 Hz, 1H), 3.39 (s, 3H), 3.36 = 9.6 Hz, 1H), 2.05 (m, 1H), 1.87 (m, 3H), 1.74,(m
1H), 1.18 (m, 1H), 1.01 (dl = 6.7 Hz, 3H), 0.97 (d] = 6.7 Hz, 3H), 0.90 (s, 9H), 0.89 (s, 9H), 0.88
(d,J=6.7 Hz, 3H), 0.83 (dl = 6.7 Hz, 3H), 0.90-0.81 (m, 2H), 0.72 (& 6.7 Hz, 3H), 0.70 (m, 1H),
0.62 (m, 1H), 0.02 (s, 6H), -0.01 (s, 6H), -0.25 (rH); *CNMR (125 MHz, CDCJ) 5 159.6, 131.5,
127.2, 113.3, 100.8, 98.8, 83.7, 82.9, 76.0, 78531, 56.0, 55.2, 38.5, 38.2, 37.1, 35.4, 33.77,30.
26.2, 25.9,20.2, 18.4, 18.2, 15.8, 14.3, 13.2,1®.2, 11.5, 10.8, -3.4, -3.8, -5.4, -5.5; highalution

\

N
\

-

HO

PMBO  OTBS

\
NS
W

(-)-S10: Employing the same procedure in the literatueetisig from (+)17.% [a]o> —14.6 € 1.0,
CHCL); IR 3472, 2956, 1513, 1465, 1251, 1036ciHNMR (500 MHz, CDC}) & 7.24 (d,J = 8.5
Hz, 2H), 6.86 (dJ) = 8.5 Hz, 2H), 4.74 (d] = 6.3 Hz, 1H), 4.67 (d] = 6.3 Hz, 1H), 4.50 (dd} = 10.5,
21.5 Hz, 2H), 3.79 (s, 3H), 3.75-3.70 (m, 2H), 3%43 (m, 3H), 3.39 (s, 3H), 3.38-3.36 (m, 2H),®.7
(br s, 1H), 1.95-1.77 (m, 4H), 1.56-1.51 (m, 1H}15:1.10 (m, 1H), 1.10-1.05 (m, 1H), 1.04 Jo&=
7.1 Hz, 3H), 1.02 (d) = 7.1 Hz, 3H), 0.98 (d] = 7.1 Hz, 3H), 0.94 (d] = 7.1 Hz, 3H), 0.92 (s, 9H),
0.89 (s, 9H), 0.88-0.83 (m, 2H), 0.83 {d5 7.1 Hz, 3H), 0.63-0.59 (m, 1H), 0.07 (s, 3HPA(s, 6H),
0.03 (s, 3H), -0.24 (m, 1H*CNMR (125 MHz, CDCJ) & 159.3, 130.3, 129.2, 113.9, 98.6, 86.2, 84.5,
76.9, 75.1, 65.7, 65.1, 56.0, 55.2, 39.8, 38.42,387.6, 35.1, 32.8, 26.2, 25.9, 21.3, 18.5, 18536,
15.1, 14.4, 14.3, 13.8, 11.4, 10.8, -3.3, -3.6455-5.46; high resolution mass spectrum *jE8/z
761.5209 [(M+Na); calcd for GiH760,SiNa: 761.5184].

* Smith, A. B., Ill; Freeze, B. S.; Brouard, |.; Hiroe Org. Lett. 2003, 5, 4405-4408.
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W

()-s11 OTBS

(-)-S11: Employing the same procedure in the literatugetisty from (-)S10.% [a]p** —58.5 € 0.1,
CHCly); IR 2958, 1724, 1515, 1251, 1037 tMHNMR (500 MHz, CDC4) 6 9.80 (d,J = 2.5 Hz, 1H),
7.20 (d,J = 8.6 Hz, 2H), 6.85 (d] = 8.6 Hz, 2H), 4.73 (d] = 6.4 Hz, 1H), 4.68 (d] = 6.4 Hz, 1H),
4.46 (s, 2H), 3.79 (s, 3H), 3.72 (dtk= 3.4, 9.7 Hz, 1H), 3.65 (dd,= 2.2, 4.8 Hz, 1H), 3.61 (appl=
5.2 Hz, 1H), 3.55 (dd] = 6.3, 9.3 Hz, 1H), 3.40 (s, 3H), 3.37 (= 8.9 Hz, 1H), 2.77-2.72 (m, 1H),
1.94-1.80 (m, 3H), 1.56-1.52 (m, 1H), 1.15-1.13 {H), 1.12 (d,J = 7.0 Hz, 3H), 1.04-1.03 (m, 1H),
1.02 (d,J = 7.0 Hz, 3H), 0.98 (d] = 7.0 Hz, 3H), 0.94 (d] = 7.0 Hz, 3H), 0.92 (s, 9H), 0.89 (s, 9H),
0.87-0.82 (m, 2H), 0.84 (d,= 7.0 Hz, 3H), 0.63-0.59 (m, 1H), 0.06 (s, 3HPD(s, 6H), 0.03 (s, 3H),
-0.25 (m, 1H);13CNMR (125 MHz, CDCJ) 6 204.6, 159.2, 130.3, 128.9, 113.7, 98.6, 84.54,815.7,
74.3, 65.2, 56.0, 55.2, 49.5, 40.0, 38.4, 38.01,382.8, 26.2, 25.9, 21.3, 18.5, 18.3, 15.1, 14442,
13.8, 12.1, 11.3, 10.7, -3.3, -3.6, -5.40, -5.44hhresolution mass spectrum (ESn/z 759.4996
[(M+Na)"; calcd for GiH760;Si-Na: 759.5027].

N _

\
W\

PMBO  OTBS

\
WY
W

(+)-28 OTBS

(+)-28: Employing the same procedure in the literatugetisty from (-)S11.° [a]p?® +9.7 € 1.0,
CHCly); IR 2957, 1464, 1251, 1037, 835 &mMHNMR (500 MHz, CDCY) & 7.25 (d,J = 8.6 Hz, 2H),
6.85 (d,J = 8.6 Hz, 2H),6.59 (ddd] = 16.8, 10.6, 10.6 Hz, 1H), 6.00 (ap@t 11.1 Hz, 1H), 5.57
(app t,J = 10.4 Hz, 1H), 5.18 (d} = 17.1 Hz, 1H), 5.10 (d} = 10.0 Hz, 1H), 4.73 (dl = 6.3 Hz, 1H),
4.68 (d,J = 6.3 Hz, 1H), 4.55 (d] = 10.4 Hz, 1H), 4.44 (dl = 10.4 Hz, 1H), 3.80 (s, 3H), 3.72 (dH,
= 3.4, 9.7 Hz, 1H), 3.56 (dd,= 6.7, 10.0 Hz, 1H), 3.51 (applt= 4.4 Hz, 1H), 3.40 (s, 3H), 3.36 (dd,
J=1.9, 8.6 Hz, 1H), 3.25 (dd,= 4.1, 7.1 Hz, 1H), 3.01-2.95 (m, 1H), 1.83-1.74, BH), 1.48-1.40
(m, 1H), 1.12-1.10 (m, 1H), 1.09 @= 7.1 Hz, 3H), 0.99 (d] = 7.1 Hz, 3H), 0.95 (d = 7.1 Hz, 3H),
0.94 (s, 9H), 0.92 (d] = 7.1 Hz, 3H), 0.90 (s, 9H), 0.89-0.87 (m, 1HBE(d,J = 7.1 Hz, 3H), 0.84-
0.76 (m, 2H), 0.59-0.54 (m, 1H), 0.08 (s, 3H), 0(863H), 0.05 (s, 3H), 0.04 (s, 3H), -0.30 (m, 1H)
BCNMR (125 MHz, CD{) 6 158.9, 134.7, 132.3, 131.2, 129.0, 128.9, 11713,4], 98.6, 84.6, 84.5,
76.6, 74.9, 65.2, 56.0, 55.2, 39.9, 38.4, 35.51,352.2, 30.3, 26.3, 25.9, 21.3, 18.7, 18.5, 1853],
14.9, 14.4, 13.8, 10.8, 10.7, -3.3, -3.4, -5.40435high resolution mass spectrum {(E®/z 783.5359
[(M+Na)"; calcd for G4HgoOsSi-Na: 783.5391].
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(-)-s12 OH

® Paterson, |.; Schlapbach, 8ynlett 1995, 498.
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(-)-S12: Employing the same procedure in the literatueetisig from (+)28.% [a]p®® —13.0 € 0.5,
CHCly); IR 3496, 2960, 1613, 1462, 1250, 1036'ctHNMR (500 MHz, CDC}) & 7.25 (d,J = 8.6
Hz, 2H), 6.85 (d,J = 8.6 Hz, 2H), 6.59 (ddd] = 16.8, 10.6, 10.6 Hz, 1H), 5.99 (appl & 11.1 Hz,
1H), 5.56 (app t) = 10.8 Hz, 1H), 5.17 (d} = 17.1 Hz, 1H), 5.09 (d} = 10.0 Hz, 1H), 4.85 (dl = 6.7
Hz, 1H), 4.67 (dJ = 6.7 Hz, 1H), 4.54 (d] = 10.4 Hz, 1H), 4.43 (d] = 10.4 Hz, 1H), 3.88 (dd] =
3.0, 11.1 Hz, 1H), 3.79 (s, 3H), 3.51-3.46 (m, 3845 (s, 3H), 3.24 (dd, = 4.1, 7.1 Hz, 1H), 3.01-
2.95 (m, 1H), 1.83-1.66 (m, 3H), 1.45-1.39 (m, 1H),3-1.10 (m, 1H), 1.08 (d,= 7.1 Hz, 3H), 0.98
(d,J = 7.1 Hz, 3H), 0.94 (d] = 7.1 Hz, 3H), 0.93 (s, 9H), 0.91 @= 7.1 Hz, 3H), 0.89 (d] = 7.1 Hz,
3H), 0.88-0.84 (m, 2H), 0.73-0.66 (m, 1H), 0.568(Bn, 1H), 0.08 (s, 3H), 0.05 (s, 3H), -0.28 (m,
1H); *CNMR (125 MHz, CDGJ) 5 158.9, 134.7, 132.3, 131.1, 129.0, 128.9, 11713,6], 99.2, 86.3,
84.5, 76.6, 74.9, 65.3, 56.3, 55.2, 39.9, 38.43,335.4, 35.3, 32.0, 26.2, 21.1, 18.7, 18.5, 15510,
14.8, 13.6, 10.8, 10.7, -3.3, -3.5; high resolutioass spectrum (Epm/z 669.4522 [(M+N4d) calcd
for C38H66068iNa: 6694526]

X

X

PMBO  OTBS

\
W
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(+)-29 PPhl

(+)-29: Employing the same procedure in the literatugetisty from (-)S12.% [a]p?® +6.7 € 0.2,
CHCly); IR 2932, 2358, 1513, 1439, 1249, 1030ctHNMR (500 MHz, CDC}) & 7.89-7.43 (m,
15H), 7.22 (d,J = 8.6 Hz, 2H), 6.83 (d] = 8.6 Hz, 2H),6.55 (ddd] = 16.8, 10.7, 10.7 Hz, 1H), 5.93
(app t,J = 10.8 Hz, 1H), 5.52 (appd,= 10.8 Hz, 1H), 5.12 (dl = 6.8 Hz, 1H), 5.06 (d] = 10.4 Hz,
1H), 4.81 (dd,) = 5.9, 7.8 Hz, 2H), 4.58 (d,= 10.4 Hz, 1H), 4.41 (d] = 10.4 Hz, 1H), 4.06 (appd,
= 15.3 Hz, 1H), 3.78 (s, 3H), 3.56-3.48 (m, 2H\MB(app tJ = 4.5 Hz, 1H), 3.37 (s, 3H), 3.22-3.19
(m, 1H), 2.97-2.91 (m, 1H), 2.12-2.04 (m, 1H), 17784 (m, 2H), 1.58 (d] = 6.7 Hz, 1H), 1.49 (d]
= 6.7 Hz, 1H), 1.32 (app J,= 10.0 Hz, 1H), 1.06 (dl = 6.7 Hz, 3H), 0.92 (d] = 6.7 Hz, 3H), 0.89 (s,
9H), 0.87 (d,J = 6.7 Hz, 3H), 0.85-0.81 (m, 1H), 0.76 (= 6.7 Hz, 3H), 0.67 (dJ = 6.7 Hz, 3H),
0.71-0.65 (m, 1H), 0.55-0.51 (m, 1H), 0.05 (s, 361P1 (s, 3H), -0.29 (m, 1H}*CNMR (125 MHz,
CDClg) 6 158.9, 135.1, 133.7, 132.3, 132.0, 130.6, 130289,Q, 128.4, 119.1, 118.4, 117.3, 113.6,
99.7, 88.5, 88.4, 84.5, 74.9, 56.3, 55.3, 54.59,388.3, 35.4, 34.7, 31.9, 31.2, 26.2, 20.5, 18876,
17.8, 17.4, 15.2, 14.9, 13.0, 10.6, -3.3, -3.4hhgsolution mass spectrum (E®n/z 891.5514 [(M-
)*: calcd for GeHggOsPSi: 891.5513].
A
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(+)-31: Employing the same procedure in the literatuagtisty from (+)29 and (-)30.% [a]p** +6.5 €
0.2, CHCH): IR 2957, 1738, 1464, 1251, 1039 EMHNMR (500 MHz, CDCY) 3 7.25 (d,J = 8.6 Hz,
2H), 6.85 (d,) = 8.6 Hz, 2H), 6.58 (ddd] = 16.8, 10.7, 10.7 Hz, 1H), 5.99 (ap@ & 11.1 Hz, 1H),
5.56 (app tJ = 10.4 Hz, 1H), 5.37 (dd, = 7.6, 11.2 Hz, 1H), 5.23 (appt= 10.4 Hz, 1H), 5.18 (]

= 15.6 Hz, 1H), 5.09 (d] = 10.0 Hz, 1H), 4.84 (appd,= 8.2 Hz, 1H), 4.66 (d] = 6.7 Hz, 1H), 4.57
(d,J = 6.7 Hz, 1H), 4.54 (d] = 10.4 Hz, 1H), 4.51 (appd,= 9.1 Hz, 1H), 4.43 (d] = 10.4 Hz, 1H),
3.79 (s, 3H), 3.66 (appd,= 3.0 Hz, 1H), 3.51 (appd,= 4.1 Hz, 1H), 3.33 (s, 3H), 3.27-3.22 (M, 2H),
3.01-2.94 (m, 1H), 2.77-2.60 (m, 2H), 1.87-1.67 &H), 1.43-1.39 (m, 1H), 1.26-1.23 (m, 1H), 1.25
(d,J = 7.4 Hz, 3H), 1.14-1.09 (m, 1H), 1.07 @t 7.1 Hz, 3H), 0.98 (d] = 7.1 Hz, 6H), 0.95 (d] =
7.1 Hz, 3H), 0.93 (s, 9H), 0.89 (@= 7.1 Hz, 3H), 0.88 (s, 9H), 0.87 (s, 9H), 0.86)e 7.1 Hz, 3H),
0.85-0.74 (m, 2H), 0.54-0.51 (m, 1H), 0.1-0.06 (18H), -0.33 (m, 1H):*CNMR (125 MHz, CDGJ)

0 173.4, 158.9, 134.7, 133.7, 132.7, 132.3, 131292, 128.9, 117.3, 113.6, 97.9, 86.3, 84.5, 77.2,
76.5, 74.8, 74.5 64.8, 55.9, 55.2, 43.8, 42.3, ,388%, 35.5, 35.4, 35.0, 34.4, 32.2, 30.3, 265282
25.7, 215, 18.7, 18.5, 18.0, 17.9, 17.6, 16.21,185.0, 14.0, 13.9, 10.8, -3.3, -3.5, -4.4, -44690, -
4.91; high resolution mass spectrum (E®&/z 1079.7214 [(M+N4&) calcd for GoH1080oSisNa:
1079.7199].

(-)-S13

(-)-S13: Employing the same procedure in the literatugetisty from (+)31.2 [a]p> 3.9 € 0.7,
CHCly); IR 3508, 2958, 1735, 1464, 1253, 1098 'cHHNMR (500 MHz, CDC}) 8 6.63 (ddd,J =
16.8, 10.7, 10.7 Hz, 1H), 6.14 (ap@t= 10.8 Hz, 1H), 5.38-5.20 (m, 4H), 5.14 (k= 10.1 Hz, 1H),
4.84 (app tJ = 8.5 Hz, 1H), 4.67 (d] = 6.7 Hz, 1H), 4.58 (d] = 6.7 Hz, 1H), 4.51 (appd,= 10.1 Hz,
1H), 3.66 (app tJ = 2.6 Hz, 1H), 3.63 (dd} = 2.6, 6.3 Hz, 1H), 3.35 (dd,= 2.6, 6.3 Hz, 1H), 3.34 (s,
3H), 3.27 (d.J = 8.4 Hz, 1H), 2.82-2.59 (m, 3H), 1.88-1.68 (M,)5k.58 (br s, 1H), 1.54-1.47 (m,
1H), 1.25 (d,J = 7.4 Hz, 3H), 1.24-1.12 (m, 2H), 0.98 (= 6.7 Hz, 3H), 0.97 (d] = 6.7 Hz, 3H),
0.96 (d,J = 6.7 Hz, 3H), 0.93 (d] = 6.7 Hz, 3H), 0.91 (d] = 6.7 Hz, 3H), 0.90 (s, 9H), 0.89 (s, 9H),
0.87 (s, 9H), 0.86 (dl = 6.7 Hz, 3H), 0.88-0.76 (m, 2H), 0.57-0.53 (M) 16108 (s, 3H), 0.07 (s, 6H).
0.06 (s, 6H), 0.04 (s, 3H), -0.26 (m, 1IMCNMR (125 MHz, CDGJ) & 173.4, 134.9, 133.7, 132.8,
132.1, 131.0, 118.3, 97.9, 86.3, 78.4, 77.2, 7TH415, 64.9, 56.0, 43.8, 42.3, 37.7, 37.6, 36.35,35.
34.9, 34.4, 32.4, 26.2, 25.8, 25.6, 21.5, 18.40,187.9, 17.6, 17.1, 16.2, 15.1, 14.1, 13.9, 18086,
9.4, -3.3, -3.7, -4.4, -4.6, -4.91, -4.92; highotaion mass spectrum (ESm/z 959.6638 [(M+N4d)
calcd for GoH1000sSisNa: 959.6624].
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(+)-S14
(+)-S14: Employing the same procedure in the literatueetisty from (-)S$13.% [a]p* +10.8 € 0.9,
CHCl); IR 3359, 2957, 1730, 1381, 1037 EMHNMR (500 MHz, CDCY) 6 6.59(dddJ = 16.7, 10.7,
10.7 Hz, 1H), 6.01 (app d,= 11.1 Hz, 1H), 5.37 (appd,= 8.9 Hz, 2H), 5.24 (appd,= 10.0 Hz, 1H),
5.20 (d,J = 16.7 Hz, 1H), 5.11 (d] = 10.0 Hz, 1H), 4.84 (appd,= 8.9 Hz, 1H), 4.70 (app 4,= 6.0
Hz, 1H), 4.67 (dJ = 6.7 Hz, 1H), 4.57 (d] = 6.7 Hz, 1H), 4.50 (t) = 9.7 Hz, 1H), 4.47 (br s, 2H),
3.66 (app tJ = 2.2 Hz, 1H), 3.44 (app J,= 4.5 Hz, 1H), 3.34 (s, 3H), 3.28 (@= 8.6 Hz, 1H), 3.00-
2.95 (m, 1H), 2.72-2.60 (m, 2H), 1.90-1.68 (m, 5H%5-1.40 (m, 1H), 1.26-1.24 (m, 1H), 1.25Jc;
7.1 Hz, 3H), 1.16-1.10 (m, 1H), 0.99 (Hz 6.7 Hz, 3H), 0.98 (d] = 6.7 Hz, 3H), 0.95 (d] = 6.7 Hz,
3H), 0.91 (dJ = 6.7 Hz, 3H), 0.90 (s, 9H), 0.89 (@ = 6.7 Hz, 3H), 0.88 (s, 9H), 0.88 (@= 6.7 Hz,
3H), 0.87 (s, 9H), 0.84-0.74 (m, 2H), 0.56-0.52 (H), 0.08 (s, 6H), 0.07 (s, 3H), 0.06 (s, 6H),40.0
(s, 3H), -0.25 (m, 1H*CNMR (125 MHz, CDGJ) 5 173.4, 156.8, 133.8, 133.7, 132.8, 132.1, 129.7,
117.7, 97.9, 86.3, 78.7, 77.2, 76.4, 74.5, 64.9),583.8, 42.3, 38.3, 37.6, 35.5, 35.0, 34.5, 33148,
30.2, 26.2, 25.8, 25.6, 21.5, 18.5, 18.0, 17.95,1¥7.5, 16.2, 14.9, 14.3, 13.9, 10.5, 10.2, -34, -
4.4, -4.6, -4.90, -4.91; high resolution mass spect(ES) m/z 1002.6672 [(M+N4d) calcd for
C53H101N098i3Na: 10026682]

(-1

(+)-1: Employing the same procedure in the literatuegtisty from (+)S14.2 [a]p> +3.7 € 0.3,
CHsCN); IR 3422, 2969, 1712, 1386, 1040 tmMHNMR (500 MHz, CRCN) & 6.66 (dddJ = 16.7,
10.7, 10.7 Hz, 1H), 6.01 (appdt= 11.1 Hz, 1H), 5.45-5.36 (m, 3H), 5.20 {d5 17.5 Hz, 1H), 5.11 (d,
J=10.4 Hz, 1H), 5.07 (br s, 2H), 4.70 (app & 6.0 Hz, 1H), 4.63-4.58 (m, 1H), 4.48 (app & 10.0
Hz, 1H), 3.65 (dd) = 4.1, 8.2 Hz, 1H), 3.31 (br s, 1H), 3.23 (m, 1B))8-3.02 (m, 1H), 2.95 (br s,
1H), 2.77-2.71 (m, 1H), 2.60-2.55 (m, 1H), 2.50 ¢brlH), 2.10 (br s, 1H), 1.93-1.87 (m, 2H), 1.79-
1.63 (m, 4H), 1.44-1.38 (m, 1H), 1.21 (s 7.4 Hz, 3H), 1.07-1.02 (m, 1H), 0.99 (& 7.1 Hz, 3H),
0.95 (d,J = 7.1 Hz, 3H), 0.94 (d] = 6.7 Hz, 3H), 0.92 (d] = 6.7 Hz, 3H), 0.90 (d] = 6.7 Hz, 3H),
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0.86 (d,J = 7.1 Hz, 3H), 0.83-0.80 (m, 1H), 0.76-0.67 (m,)2B.57-0.53 (m, 1H), -0.25 (m, 1H);
BCNMR (125 MHz, CD.) 6 173.7, 157.2, 134.0, 133.7, 132.9, 132.3, 129.3,8, 78.1, 77.9, 77.1,
74.2, 72.1, 63.1, 43.0, 41.3, 37.3, 36.2, 35.75,385.2, 34.0, 31.4, 20.3, 17.6, 17.2, 14.7, 18343,
13.2, 12.0, 10.4, 8.4; high resolution mass spatt(ES) m/z 616.3844 [(M+N4d) calcd for
C33H55NOgNa: 6163826]
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(+)-S15 OTBS

(+)-S15: Employing the same procedure for convertingi8}o (-)-S10, (+)-S15 can be obtained from
(+)-17: [a]p®® +11.6 € 1.0, CHC}); IR 3457, 2957, 1514, 1464, 1251, 1035%citINMR (500 MHz,
CDCl3) 6 7.25 (d,J = 8.5 Hz, 2H), 6.87 (d] = 8.5 Hz, 2H), 4.75 (d] = 6.1 Hz, 1H), 4.71 (d] = 6.1
Hz, 1H), 4.56 (d) = 10.4 Hz, 1H), 4.46 (dl = 10.4 Hz, 1H), 3.79 (s, 3H), 3.69 (m, 3H), 3.59 H),
3.39 (s, 3H), 3.37 (m, 2H), 2.78 (br s, 1H), 1.9851(m, 4H), 1.74 (m, 1H), 1.20 (m, 1H), 1.03 {d;
6.7 Hz, 3H), 1.02 (d) = 6.7 Hz, 3H), 0.98 (d] = 6.7 Hz, 3H), 0.93 (s, 9H), 0.92 (@= 6.7 Hz, 3H),
0.88 (s, 9H), 0.87 (d1 = 6.7 Hz, 3H), 0.87 (m, 1H), 0.71-0.68 (m, 3HP®(s, 6H), 0.04 (s, 6H), -0.18
(m, 1H); **CNMR (125 MHz, CDCJ) & 159.3, 130.4, 129.2, 113.8, 98.8, 86.2, 83.8,, 7K, 65.8,
65.1, 56.0, 55.2, 40.1, 38.8, 38.5, 37.8, 35.49,326.2, 25.9, 20.1, 18.5, 18.3, 16.0, 15.6, 11474,
13.2, 11.8, 11.6, -3.2, -3.6, -5.45, -5.5; highoheson mass spectrum (ESm/z 761.5148 [(M+N4d)
calcd for GiH,s0;Si:Na: 761.5184].
X

X

PMBO  OTBS

\\\\
W

(+)-S16 OTBS
(+)-S16: Employing the same procedure for converting $)-to (+)-28, (+)-S16 can be obtained
from (+)-S15: [a]p?® +33.5 € 1.0, CHC}); IR 2954, 1608, 1462, 1250, 1038 tmtHNMR (500
MHz, CDCk) & 7.25 (d,J = 8.5 Hz, 2H), 6.87 (d] = 8.5 Hz, 2H), 6.60 (dddl = 16.8, 10.6, 10.6 Hz,
1H), 5.99 (app tJ = 11.0 Hz, 1H), 5.55 (appd,= 10.4 Hz, 1H), 5.17 (d) = 16.8 Hz, 1H), 5.09 (dl =
10.1 Hz, 1H), 4.74 (d] = 6.3 Hz, 1H), 4.69 (d] = 6.3 Hz, 1H), 4.53 (d] = 10.6 Hz, 1H), 4.46 (d] =
10.6 Hz, 1H), 3.80 (s, 3H), 3.72 (d#l= 2.8, 9.6 Hz, 1H), 3.58 (m, 2H), 3.40 (s, 3HBAB(d,J =9.5
Hz, 1H), 3.23 (tJ = 4.5 Hz, 1H), 2.97 (m, 1H), 1.94 (m, 1H), 1.76 @hl), 1.17 (m, 1H), 1.08 (d,=
7.1 Hz, 3H), 0.99 (d) = 7.1 Hz, 3H), 0.98 (d] = 7.1 Hz, 3H), 0.94 (s, 9H), 0.91 (@@= 7.1 Hz, 3H),
0.90 (s, 9H), 0.86 (dl = 7.1 Hz, 3H), 0.83-0.76 (m, 1H), 0.70-0.60 (m, 36108 (s, 6H), 0.04 (s, 6H),
-0.23 (m, 1H);**CNMR (125 MHz, CDGJ) & 158.9, 134.8, 132.4, 131.3, 129.0, 128.9, 11718,5],
98.8, 84.5, 83.9, 75.7, 74.6, 65.2, 56.0, 55.21,489.6, 38.5, 35.6, 35.4, 32.7, 26.2, 25.9, 19837,
18.5, 18.3, 16.2, 15.3, 14.4, 13.2, 11.9, 11.(B,-38.6, -5.44, -5.46; high resolution mass sp&ctru
(ES) m/z 783.5413 [(M+Nad) calcd for G4HgoOsSi-Na: 783.5391].
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(+)-S17 OH

(+)-S17: Employing the same procedure for converting48}e (-)-S12, (+)-S17 can be obtained from
(+)-S16: [a]p?® +17.4 € 1.0, CHCY); IR 3495, 2958, 1462, 1250, 1033 EmMHNMR (500 MHz,
CDCl) 6 7.24 (d,J = 8.5 Hz, 2H), 6.84 (d] = 8.5 Hz, 2H), 6.60 (ddd} = 16.8, 10.6, 10.6 Hz, 1H),
6.00 (app tJ = 11.0 Hz, 1H), 5.55 (appd,= 10.4 Hz, 1H), 5.16 (dd,= 1.6, 16.7 Hz, 1H), 5.09 (d,
=10.1 Hz, 1H), 4.85 (dl = 6.3 Hz, 1H), 4.69 (d] = 6.3 Hz, 1H), 4.54 (d] = 10.6 Hz, 1H), 4.45 (d]

= 10.6 Hz, 1H), 3.81 (m, 1H), 3.80 (s, 3H), 3.584d,J = 4.0 Hz, 1H), 3.47 (m, 1H), 3.44 (s, 3H),
3.22 (dd,J = 4.2, 6.4 Hz, 1H), 3.01-2.95 (m, 2H), 1.97 (m)1H77 (m, 3H), 1.20 (m, 1H), 1.06 (@,
= 7.1 Hz, 3H), 1.00 (d] = 7.1 Hz, 3H), 0.99 (dl = 7.1 Hz, 3H), 0.94 (s, 9H), 0.88 @z 7.1 Hz, 3H),
0.87 (d,J = 7.1 Hz, 3H), 0.87 (m, 1H), 0.75-0.60 (m, 4HD(s, 3H), 0.03 (s, 3H), -0.19 (m, 1H);
3CNMR (125 MHz, CDGJ) 5 158.9, 134.8, 132.4, 131.2, 129.0, 128.9, 11713,8, 99.3, 85.8, 84.6,
75.6, 74.7, 65.3, 56.2, 55.2, 40.0, 39.8, 37.67,3585.5, 32.7, 26.1, 19.6, 18.7, 18.5, 16.3, 15437,
13.2, 12.2, 11.0, -3.4, -3.6; high resolution mggsctrum (E§ m/z 669.4533 [(M+N4d) calcd for
C38H66068iNa: 6694526]

(+)-S18
(+)-S18: Employing the same procedure for convertingSE2-to (+)-31, (+)-S18 can be obtained from
(-)-30: [0]p* +23.5 € 0.8, CHCY); IR 3479, 2954, 1732, 1462, 1253, 1091'ciHINMR (500 MHz,
CDCls) 5 6.66(ddd,J = 16.8, 10.7, 10.7 Hz, 1H), 6.12 (app & 10.8 Hz, 1H), 5.36-5.17 (m, 4H), 5.13
(d,J =9.7 Hz, 1H), 4.83 (app §,= 9.3 Hz, 1H), 4.75 (d] = 6.7 Hz, 1H), 4.52 (d] = 6.7 Hz, 1H),
4.49 (app tJ = 10.8 Hz, 1H), 3.66 (m, 2H), 3.34-3.29 (m, 2HBZA(s, 3H), 2.78 (m, 1H), 2.63 (M,
2H), 2.21 (s, 1H), 1.86-1.60 (m, 7H), 1.24 Jd&s 7.1 Hz, 3H), 1.23-1.22 (m, 1H), 0.98 (5 7.1 Hz,
6H), 0.95 (dJ = 7.1 Hz, 3H), 0.93 (d] = 7.1 Hz, 6H), 0.91 (s, 9H), 0.88 (s, 9H), 0.879d), 0.86 (d,
J=7.1Hz, 3H), 0.79-0.65 (m, 3H), 0.07-0.02 (mH},8-0.23 (m, 1H);*CNMR (125 MHz, CDGJ) &
173.4, 135.5, 133.5, 133.1, 132.4, 130.6, 117.8,95.4, 78.9, 77.2, 75.7, 74.5, 64.9, 56.0, 44.8,
42.3, 37.8, 37.7, 36.5, 35.5, 35.4, 34.4, 33.72,285.8, 25.6, 20.4, 18.5, 18.3, 18.2, 17.7, 16692,
16.1, 13.9, 13.6, 13.1, 11.7, 9.5, -3.1, -3.7,,-44, -4.90, -4.94; high resolution mass spect(Esi)
m/z 959.6592 [(M+Na) calcd for G,H1000sSisNa: 959.6624].
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(+)-S19: Employing the same procedure for convertingSt3-to (+)-S14, (+)-S19 can be obtained
from (+)-S18: [a]p> +34.3 € 1.0, CHCH); IR 3359, 2958, 1728, 1377, 1253, 1037 ¢crtiNMR (500
MHz, CDCk) 6 6.60 (dddJ = 16.8, 10.6, 10.6 Hz, 1H), 6.01 (ap@t 10.8 Hz, 1H), 5.41-5.35 (m,
2H), 5.22-5.17 (m, 2H), 5.12 (d,= 9.7 Hz, 1H), 4.84 (app d,= 8.9 Hz, 1H), 4.71 (app d,= 5.6 Hz,
1H), 4.68 (d,J = 6.3 Hz, 1H), 4.64 (s, 2H), 4.58 @@= 6.3 Hz, 1H), 4.50 (appd,= 10.4 Hz, 1H), 3.66
(s, 1H), 3.49 (app 1= 4.8 Hz, 1H), 3.33 (s, 3H), 3.28 @5 8.6 Hz, 1H), 3.00-2.95 (m, 1H), 2.63 (m,
2H), 1.89-1.69 (m, 6H), 1.25 (d,= 7.4 Hz, 3H), 1.18 (m, 1H), 0.99 (@= 7.1 Hz, 6H), 0.97 (d] =
6.7 Hz, 6H), 0.92 (s, 9H), 0.91 @= 7.1 Hz, 3H), 0.88 (s, 9H), 0.87 (s, 9H), 0.86)¢& 7.1 Hz, 3H),
0.77-0.70 (m, 2H), 0.60 (m, 2H), 0.08-0.05 (m, 18H)23 (m, 1H):*CNMR (125 MHz, CDGJ) &
173.4, 156.9, 133.8, 133.7, 132.8, 132.2, 129.7,6,198.0, 85.9, 78.7, 77.2, 76.0, 74.5, 64.9, 56.0
43.8, 42.2, 39.3, 37.9, 35.8, 35.4, 34.5, 34.33,326.1, 25.8, 25.6, 19.9, 18.5, 18.0, 17.8, 17765,
16.2, 15.9, 14.7, 13.9, 13.4, 12.1, 10.4, -3.58,-34.4, -4.6, -4.91, -4.93; high resolution mass
spectrum (E§ m/z 1002.6634 [(M+N4) calcd for GaH101NOsSisNa: 1002.6682].

(+)-2

(+)-2: Employing the same procedure for converting$J-to (+)-1, (+)-2 can be obtained from (+)-
S19: [a]p®® +50.3 € 0.5, CHCN); IR 3422, 2969, 1712, 1386, 1040 tnHNMR (500 MHz,
CDsCN) 6 6.66 (ddd,) = 16.7, 10.7, 10.7 Hz, 1H), 6.01 (app & 10.8 Hz, 1H), 5.46 (dd,= 8.2, 10.4
Hz, 1H), 5.40 (app t) = 10.8 Hz, 1H), 5.29 (appd,= 10.4 Hz, 1H), 5.20 (dl = 16.8 Hz, 1H), 5.11
(d,J =10.0 Hz, 1H), 5.08 (br, s, 2H), 4.69 (app & 5.9 Hz, 1H), 4.60 (m, 1H), 4.47 (apPt= 10.1
Hz, 1H), 3.65 (m, 1H), 3.33 (d,= 4.5 Hz, 1H), 3.26 (m, 2H), 3.05 (m, 2H), 2.632(m, 3H), 2.16
(app t,J = 6.3 Hz, 1H), 1.95-1.65 (m, 6H), 1.21 (& 7.4 Hz, 3H), 1.19 (m, 1H), 0.99 @@= 7.1 Hz,
3H), 0.96 (dJ = 7.1 Hz, 3H), 0.95 (d] = 6.7 Hz, 3H), 0.91 (d] = 6.7 Hz, 3H), 0.89 (d] = 6.7 Hz,
3H), 0.88 (dJ = 7.1 Hz, 3H), 0.87 (m, 1H), 0.65 (m, 3H), -0.28, (LH); *CNMR (125 MHz, CDGJ)

0 173.7, 157.2, 134.6, 133.9, 133.3, 132.4, 1293,2, 77.9, 77.2 (2C), 74.6, 72.1, 63.4, 43.0, 41.3

18



37.3, 36.6, 36.4, 35.2, 34.6, 34.1, 32.0, 19.71,1%7.0, 14.7, 14.6, 14.3, 12.0, 11.8, 11.0, 8igh h
resolution mass spectrum (B$n/z 616.3831 [(M+N4d) calcd for GsHssNOgNa: 616.3826].
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