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Experimental Section

General Remarks: Unless otherwise mentioned, all reactions wereiedmout under an inert
atmosphere of argon or nitrogen using standarchggri septa and cannula techniques. All
glassware was flame/oven-dried and cooled undeiinart atmosphere of nitrogen unless
otherwise stated. Solvents THF@twere distilled from Na-benzophenone ketyl,,CH, DMF,
were distilled from Cab] under N atmosphere. Column chromatography was performax us
silica gel (60-120 mesh) and the column was usuelliyed with ethyl acetate-petroleum ether.
Analytical thin layer chromatography (TLC) was merhed on precoated silica gel-685/0.5
mm) glass plates. Visualization of the spots on Til&tes was achieved either by exposure to
iodine vapor or UV light or by dipping the plates H,SOy-f-naphthol or MeOH-anisaldehyde-
H,SOs-acetic acid or and heating the plates at 120'MCNMR spectra were recorded at 500,
400, 300, 200 MHz &3C NMR spectra were recorded at 100, 75, 50 MHz BCG using
Tetramethylsilane as the reference standard. sdpdsl, ddd, dt, t, g, quin, and m refer to sihgle
broad singlet, doublet, doublet of doublet, doubfedoublet of doublet, doublet of triplet, triplet
guartet, quintet and multiplet respectively unlesiserwise mentioned. Infrared spectra were
recorded on Perkin-Elmer Infrared—683 spectrophetemwith NaCl optics. Spectra were
calibrated against the polystyrene absorption &t0&6i*. Samples were scanned neat, KBr
wafers or in chloroform as a thin film. The opticatations were measured on JASCO DIP-360
Digital Polarimeter. Mass spectra were recordedviiero Mass VG-7070H mass spectrometer
for ESI and are given in mass units (m/z). Highohetson mass spectra (HRMS) [ESI+] were

obtained using either a TOF or a double focusiregispmeter.

(2S,3R,4R,5S,65)-3-(benzyloxy)-5-hydr oxy-N-methoxy-7-(4-methoxybenzyloxy)-N-2,4,6-
tetrameth- ylheptanamide (9): AlMe3 (9.7 mL, 2.0 M in toluene, 19.42 mmol) was addedro

a 10 min period to a stirred suspension of MeONH\R.(1.89 g, 19.42 mmol) in DCM (50
mL) at 0°C, and mixture was stirred for 1 h allowing the psmature to raise to room
temperature. Then, a solution adi-lactone5 (2.0 g, 4.85 mmol) in DCM (40 mL + 5mL rinse)
was cannulated into the suspension drop wise ainckdstfor 3 h. After the reaction was
completed, P 8.0 phosphate buffer (20 mL) (ImL per mmol of Alylevas added and the
stirring was continued for 15 min. The reaction taig was diluted with CHGI(20 mL), filtered
through a pad of celite and washed thoroughly WittCl;. The aqueous layer was extracted with
CHCI;(3x 30 mL). The combined organic layers were washitd brine, dried over anhydrous

MgSO, and concentrated imacuo. The residue obtained was purified by silica gelumn



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

chromatography using 23% EtOAc/hexane to give thigl@9 (2.26 g) in 98.48% vyield.R 0.25
(30% EtOAc/ hexane)a]p?3-8.2(c = 1.9, CHCY); IR (KBr): vmax 3462, 2964, 2930, 1657, 1614,
1512, 1459, 1415, 1381, 1247, 1174, 1078, 1034, 898, 755 cm’; 'H NMR (300 MHz,
CDCls) ¢ 7.40 — 7.27 (m, 5HAr), 7.24 (d,J = 8.5 Hz, 2H, OCKHArOMe), 6.85 (dJ = 8.5 Hz,
2H, OCHArOMe), 4.65 (sJ = 8.3 Hz, 2H, OE,ArOMe), 4.42 (sJ = 8.0 Hz, 2H, OE,Ar),
3.93 - 3.83 (m, 2H, -O&,CH(CHg)), 3.79 (s, 3H, OCHArOCHjs), 3.63 — 3.53 (m, 4H, -NOd,
-CH(OH)-), 3.49 (ddJ = 8.7, 5.8 Hz, 1H, -B0Bn), 3.40 — 3.23 (m, 1H, GGHCO), 3.16 (s,
3H, -NCH3), 1.93 — 1.78 (m, 1H, -C#€H(CHs), 1.74 (dd,J = 6.1, 3.7 Hz, 1H, -
(CH3)CHCHOBN), 1.29 (dJ = 6.8 Hz, 3H, (OBn)CHCH(B3)CO), 1.05 (dJ = 7.0 Hz, 3H, -
CH(CH3)CH-OBn), 0.79 (d,) = 6.8 Hz, 3H, -CHCH(CH3)CH-); **CNMR (75 MHz, CDC}): 6
176.30, 158.96, 137.82, 130.73, 129.13, 128.43,9827127.84, 113.57, 86.61, 76.50, 73.68,
72.88, 72.41, 61.41, 55.21, 38.67, 36.65, 36.54153214.07, 13.57, 10.68; ESI-M8V): 474
[M+H]*; HRMS: calculated for §H4oNOg[M+H] *: 435.2855 found 435.28509.
(2S,3R,49)-3-(benzyloxy)-N-methoxy-4-((4S,55)-2-(4-methoxybenzyl)-5-methyl-1,3-dioxan-
4-yl)-N,2-dimethylpentanamide (10): To a stirred solution of azeotropically dried Weinr
amide9 (2.16 g, 4.56 mmol) in DCM (40 mL) at°C was added DDQ (1.14 g, 5.02 mmol) at a
time. The chocolate colored suspension was slovegmed to RT and stirred for 2 h. Then the
reaction mixture was quenched slowly by the additd aq. Sat. NaHCgsolution (100 mL ),
stirred for 15 min, the layers were separated aneeus layer was extracted with DCM (4x50
mL). The combined organic layers were given brireshy dried over anhy. B8O, filtered,
concentrated under reduced pressure and purificabd resulted residue by column
chromatography on silica gel using 20% EtOAc/hexamaished PMB acetalO (1.87 g) in
87.0 % vyield. §]p** +54.9(c = 1.35, CHCJ); IR (KBI): vmax 2926, 2848, 1710, 1613, 1519, 14186,
1387, 1250, 1218, 1093, 1032, 829 &mMH NMR (300 MHz, CDCJ): 6 7.42 — 7.23 (m, 7HAr),
6.87 (d,J = 8.8 Hz, 2HAr), 5.28 (s, 1H, MeOAr&0-), 4.59 (dJ = 10.9 Hz, 1H, Ar€Gi,CHg),
4.34 (d,J = 10.9 Hz, 1H, ArCHCHg), 4.07 (ddJ = 11.1, 4.6 Hz, 1H, -O@;\HgCH(CHg)), 3.94
(dd,J =9.3, 3.1 Hz, 1H, OCkHgCH(CHg)), 3.81 (s, 3H, ArOE3), 3.78 (ddJ = 9.8, 1.3 Hz, 1H,
-CHOCHArOMe), 3.63 (s, 3H, -NO@), 3.44 (t,J = 11.1 Hz, 1H, -EIOBn), 3.17 (s, 3H, -
NCHjs), 3.10 (qdJ = 7.0, 2.8 Hz, 1H, C¥CHCO-), 2.10 — 1.97 (m, 1H, -GBH(CHjy)), 1.97 —
1.87 (m, 1H, -(CHCHCHOBN), 1.21 (dJ = 7.0 Hz, 3H, CH(Ei3)CO), 0.99 (dJ = 7.0 Hz, 3H,
-CH(CH3)CH-OBn), 0.71 (dJ = 6.7 Hz, 3H, -CHCH(CH3)CH); “*CNMR ( 75 MHz, CDC}): 6
7.02, 159.70, 138.68, 131.58, 128.22, 128.18, ®7127.30, 113.39, 100.66, 81.40, 79.81,
74.22, 73.23, 61.02, 55.24, 37.93, 37.31, 32.5%®01L1.97, 10.41, 9.94; ESI-M&/p): 494
[M+Na]*; HRMS: calculated for &HzsNOg Na [M+Na]": 435.2147 found 435.2146.
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(3S,4R,59)-4-(benzyloxy)-5-((4S,55)-2-(4-methoxybenzyl)-5-methyl-1,3-dioxan-4-yl)-3-

methyl hexan-2-one (11): The above PMB acetdD (1.77 g, 3.75 mmol) was taken in,8t(30
mL) and cooled to —18C using ice-salt mixture. MeLi (15.0 mL, 1.0M sadut in E£O) was
added drop wise over a 15 min period and the m@actiixture was stirred for %2 h at —%6.
Then, sat. ag. solution of. N8I (40 mL) was added slowly at“C, the layers were separated,
agueous layer was extracted with@t(3x30 mL), the combined organic layers were wdshe
with brine, dried over anhy.N&0O, and filtered; the solvent was removed/atuo. The resulting
residue was purified on silica gel column by elgtimith 15% EtOAc/hexane to furnish methyl
ketonell (1.6 g) in quantitative yieldo]p?* +103.2(c = 1.25, CHCI3); IR (KBI): Vimax 2945,
2853, 1724, 1713, 1537, 1403, 1271, 1133, 1051824 *H NMR (300 MHz, CDCJ) ¢ 7.39

(d, J = 8.5 Hz, 2H,Ar), 7.36 — 7.22 (m, 5HAr), 6.90 (d,J = 8.5 Hz, 2H,Ar), 5.32 (s, 1H,
MeOArCHO-), 4.43 (ABq,J = 11.2 Hz, 2H, Ar€l,), 4.12 — 4.00 (m, 2H, -O4,CH(CHy)), 3.81

(s, 3H, CGH30Ar), 3.77 (ddJ = 10.2, 1.3 Hz, 1H, -BOCHArOMe), 3.45 (tJ = 11.0 Hz, 1H, -
CHOBN), 2.71 (qdJ = 6.7, 2.2 Hz, 1H, C§CHCO-), 2.16 (s, 3H, -COM3), 2.12 — 2.00 (m, 1H,
-CH,CH(CHjs)), 1.94 (dd,J = 15.0, 7.7 Hz, 1H, -(CRICHCHOBN), 1.18 (dJ = 7.0 Hz, 3H, -
CH(CH3)CO-), 0.96 (d,J = 7.0 Hz, 3H, -CH(El3)CH-OBn), 0.73 (d,J = 6.7 Hz, 3H,
CH,CH(CH3)CH-); ®*CNMR (75 MHz, CDC}): § 11.66, 159.81, 138.49, 131.39, 128.31, 127.64,
127.53, 127.32, 113.53, 100.84, 81.37, 79.79, 73/9&1, 55.26, 49.13, 36.98, 30.49, 28.95,
11.98, 9.86, 9.41; ESI-MSN(2): 449 [M+Na]; HRMS: calculated for &H340s Na [M+NaJ":
449.2303 found 449.2296.
(2S,3S,4R,5S,6R)-5-(benzyloxy)-3-(4-methoxybenzyloxy)-2,4,6-trimethyloctane-1,7-diol (12):
DIBAL-H (6.0 mL, 25% Sol. in Toluene, 10.56 mmol) was addeop wise to the stirred
solution of methyl ketond1 (1.5 g, 3.52 mmol) in DCM (50 mL) at &€ and the reaction
mixture was allowed to warm to RT. After 1 h, saj. solution of sodium potassium tartarate (70
mL) was added carefully at°C to quench the reaction. The resulted emulsioa typxture was
stirred vigorously until clear separation of twgdas was appeared (approx. 1 h). Then the layers
were taken in separating funnel, DCM layer was i#pd, agueous layer was extracted
thoroughly with DCM (5x50 mL), the organic layerene washed with brine, dried over anhy.
NaSO,. The volatiles were removed in vacuo; resultetitesswas purified by silica gel column
chromatography using 25 % EtOAc/hexane to furniste mliol 12 as a colorless liquid (1.347 g,
89.0 % vyield). IR (KBr):vmax 3547, 2942, 2935, 2871, 1593, 1485, 1238, 1108;ctd NMR
(300 MHz, CDC}): 6 7.44 — 7.16 (m, 7HAr), 6.96 — 6.77 (m, 2HAr), 4.77 (dJ = 11.7 Hz, 1H,
ArCHACHgO), 4.53 (dd,J = 11.3, 3.5 Hz, 2H, MeOAng,), 4.44 (d,J = 10.8 Hz, 1H,
ArCHACHgO), 3.84 (ddJ =9.7, 1.7 Hz, 1H, -BOCH,ArOMe), 3.81 — 3.73 (m, 4H, I&:0Ar, -
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CH(OH)CH), 3.69 (dd,J = 7.6, 1.5 Hz, 1H, -B0Bn), 3.57 (dJ = 6.3 Hz, 2H, HOE,CH-),
2.82 (s, 1H, $OH), 2.01 — 1.88 (m, 2H, 2G&H-'s), 1.71 (dddJ = 11.4, 6.8, 3.1 Hz, 1H,
HOCH,CH(CH3)CH), 1.63 (s, 1H, @), 1.25 (d,J = 6.1 Hz, 3H, -CH(OH)CH), 0.98 — 0.84 (m,
9H, 3(HJ's); *C NMR (75 MHz, CDCJ): ¢ 159.23, 138.72, 130.71, 129.24, 128.40, 127.52,
127.33, 113.86, 83.31, 81.54, 74.01, 73.34, 69675, 55.28, 42.72, 38.98, 38.63, 22.84, 14.56,
11.35, 11.10; ESI-MSn{2): 451 [M+Na]; HRMS: calculated for &Hs40s Na [M+Na]":
435.2147 found 435.2146.
(2R,3R,4R,5R,6S)-5-(benzyloxy)-3-(4-methoxybenzyloxy)-2,4,6-trimethyl-7-oxooctanal (13):
DMSO (2 mL) was added to IBX (3.25 g, 11.6 mmoly@m temperature and the suspension
was stirred for 15 min. Then THF (10 mL) was addafter 5 min of stirring, dioll2 (1.25 g,
2.90 mmol) in THF (13 mL + 5 mL rinse) was addedpdwise through cannula and the reaction
mixture was stirred for 2 h. After which time tresaction mixture was diluted with ether (15 mL),
stirred for 15min, filtered through a pad of celibed washed thoroughly with ether. The filtrate
was washed with ice-cold water (10 mL) and the agadayer was back extracted with ether
(3x20 mL). The combined organic layers were wasiwétl brine, dried over anhy. N8O,
filtered, concentrated under reduced pressure.cfinge residue obtained was chromatographed
on silica gel column using 18% EtOAc/hexane to ighirpure keto-aldehyd&3 (1.07 g, 86 %
yield).R = 0.2 (20% EtOAc/hexane)]p?*+46.7(c = 1.05, CHG)); IR (KBr): vinax 2961, 2947,
2853, 1734, 1724, 1571, 1466, 1251, 1093'chii NMR (300 MHz, CDCJ): 6 9.74 (d,J = 2.5
Hz, 1H, -CHO), 7.39 — 7.22 (m, 5HAr), 7.18 (d,J = 8.5 Hz, 2HAr), 6.85 (d,J = 8.6 Hz, 2H,
Ar), 4.49 — 4.33 (m, 3H, MeOAHg;, ArCHAHgO-), 4.25 (dJ =11.2 Hz, 1H, ArCRHHgO-), 4.00
(dd,J =7.9, 1.8 Hz, 1H, -B0Bn), 3.96 (ddJ = 8.9, 3.0 Hz, 1H, -BOArOMe), 3.78 (s, 3H,
CH30Ar), 2.73 (qd,J = 9.0, 2.6 Hz, 2H, -BCOCH;, -CH(CH3)CHO), 2.22 (s, 3H, -COds),
1.90 — 1.76 (m, 1H, MeOArC#CHCH(CH;)CHOBn), 1.19 (d,J = 7.1 Hz, 3H, -
CH(CH3)COCH;), 1.04 (d,J = 7.0 Hz, 3H, -CH(E@3)CHO), 0.99 (d,J = 7.1 Hz, 3H, -
CHCH(CH3)CHOAr); *C NMR (75 MHz, CDC}): § 211.41, 204.52, 159.16, 138.14, 130.43,
128.97, 128.36, 127.58, 127.36, 113.78, 80.61,4/%38.36, 72.83, 55.24, 50.17, 49.32, 39.37,
28.80, 11.48, 11.11, 9.87; ESI-MS /@n 449 [M+Na]; HRMS: calculated for &Hs4Os Na
[M+Na]": 449.2298 found 449.23009.
(2E,4E,6S,7S,8S,99)-ethyl-9-(benzyloxy)-7-(4-methoxybenzyloxy)-6,8-dimethyl-11-
oxododeca-2,4-dienoate (4): LIHMDS (5.63 mL,1.0 M solution in THF, 5.63 mmol)as added
drop wise to the stirred solution of phosphonaterg4.46 g, 5.87 mmol) in THF (20 mL) at -78
°C. After ¥ hr, keto-aldehyd#&3 (1.0 g, 2.35 mmol) in THF (10 mL) was added dropeaby

cannula and the resulting yellow orange coloredtuméxwas stirred at —7& for 3 h. After this
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time the reaction mixture was quenched with aq.SBLCI (10 mL) and extracted with EtOAC
(3x 25 mL). The combined organic extracts were wdshith brine, dried over N&QO,, filtered
and concentrated invacuo. The residue was chromatographed over silica dé%(
EtOAc/hexane) to give keto-est#®(1.04 g) in 85% vyield as pale yellow color 0ik.=R0.36 (20%
EtOAc/hexane).

[a]p2*+29.3(c = 0.95, CHCJ); *H NMR (300 MHz, CDGJ): § 7.39 — 7.21 (m, 5HAr), 7.18 (d,J

= 8.5 Hz, 1H, EtOOC-CH=8-), 6.84 (d,J = 8.5 Hz, 2H,Ar), 6.28 — 6.09 (m, 2H, 4G8=CH-
CH(CHg)), 5.78 (d,J = 15.3 Hz, 1H, EtOOC-8=CH-), 4.46 (d,J = 11.1 Hz, 1H, -
CHaHgArOMe), 4.35 (dd,J = 19.5, 11.1 Hz, 2H, ArB;0-), 4.20 (q,J = 7.1 Hz, 2H, -
COOCH,CHa), 4.20 (d,J = 11.1 Hz, 1H, -CRKHHgArOMe), 3.88 (ddJ = 8.6, 2.7 Hz, 1H, -
CHOBN),3.79 (s, 3H, ArO€l3), 3.57 (ddJ = 6.9, 1.8 Hz, 1H, -BOArOMe), 2.69 (qd, = 6.9,
2.2 Hz, 1H, -GHCOCH), 2.58 (ddJ = 13.8, 6.9 Hz, 1H, =CHHG(CH,)-), 2.21 (s, 3H, -COCl}),
1.92 - 1.77 (m, 1H, MeOArC#CHCH(CH3)CHOBnN), 1.30 (tJ = 7.1 Hz, 3H, COOCKCHs3),
1.17 (d,J =7.0 Hz, 3H, -CH(Ei35)COCH), 1.03 (d,J = 6.8 Hz, 3H, -CH(Ei3)CH=CH-), 0.94 (d,
J = 7.0 Hz, 3H, -CHCH(E5)CHOAr). *CNMR (75 MHz, CDC}): ¢ 211.58, 167.19, 159.02,
147.14, 144.84, 138.31, 130.96, 128.96, 28.29,1128127.48, 127.29, 119.70, 113.70, 81.89,
80.82, 73.60, 72.60, 60.19, 55.24, 49.25, 41.53,828.79, 17.02, 14.28, 11.07, 9.81; ESI-MS
(mV2): 545 [M+Na]; HRMS: calculated for §H4,0s Na [M+Na]": 545.2874 found 545.2876.
(S)-2-hydroxybut-3-enyl 4-methylbenzenesulfonate (14): To a stirred solution of di@ (2.0 g,
0.02 mol) in DCM (30 mL) was added NE®.5 mL, 0.07 mol) drop wise, followed by E&nO
(0.56 g, 2.27 mmol) at 6C. After ¥ hr, Ts-Cl (4.77 g, 0.02 mmol) in DCM @3nL) was
cannulated drop wise into the above solution ovéw geriod at OC and stirring was continued
at the same temperature for 7 h. After this tirhe, eaction mixture was diluted with DCM (70
mL), washed with water, aqueous layer was extrastgd DCM (3x50 mL), and combined
organic layers were given brine wash, dried ovdryamNaSQ,, filtered, concentrated under
reduced pressure, purified over silica gel (30% AttfDexane) to furnish tosyl ethés (4.8 g,
87%) as yellow color oil. R= 0.38 (50% EtOAc/hexanen]p®* +3.1 € = 2.5, CHCY); IR (KBr):
vmax 3453, 2926, 2855, 1647, 1598, 1358, 1178, 1098, 877, 667 cit; '"H NMR (300 MHz,
CDCl3) 6 7.80 (d,J = 8.3 Hz, 2HAr), 7.36 (dJ = 8.1 Hz, 2HAr), 5.75 (dddJ = 17.0, 10.5, 5.5
Hz, 1H, -GH=CH,), 5.37 (d,J = 17.2 Hz, 1H, -CH=6BaHg), 5.24 (d,J = 10.5 Hz, 1H, -
CH=CHaHpg), 4.40 (tddJ = 5.5, 3.7, 1.8 Hz, 1H, ¥§(OH)CH=CH,-), 4.06 (ddJ = 10.2, 3.4 Hz,
1H, -OCHAHgCH(OH)-), 3.91 (dd,J = 10.2, 7.4 Hz, 1H, -OCkHsCH(OH)-), 2.45 (s, 3H,
CH3ArSOs-); *C NMR (75 MHz, CDC}): § 145.05, 134.56, 132.47, 129.88, 127.88, 117.97,
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72.92, 70.29, 21.58. ESI-MSM(z): 265 [M+Na]; HRMS: calculated for GH140,S Na
[M+Na]": 265.0510 found 265.0505.

(S)-2-(tert-butyldiphenylsilyloxy) but-3-enyl 4-methylbenzenesulfonate (15): To a solution of
tosyl etherl4 (2.2 g, 9.09 mmol) and imidazole (1.55g, 22.7 mmoDCM (25 mL) at 0 °C was
added a solution TBDPSCI (2.6 mL, 10.0 mmol) in D@6 mL). The reaction mixture was
warmed to room temperature where stirring was ooetil for 3 h. The reaction mixture was
guenched with saturated aqueous ,8H (15 mL), extracted with ED (3x30 mL), dried
(MgSQy), filtered, concentrated, and chromatographetcésidel, 14% EtOAc/hexane) to afford
4.3 g ofsilyl tosyl etherl5 (quantitative yield) as a colorless oik R0.6 (30% EtOAc/hexane).
[a]p?® -11.6 € = 1.2, CHCY); IR (KBr): vmax 3070, 2932, 2858, 1472, 1427, 1365, 1150, 1111,
1030, 995, 960, 822, 701 cm*H NMR (300 MHz, CDCJ): 6 7.67 — 7.52 (m, 6HAr), 7.46 —
7.22 (m, 8HAr), 5.70 (dddJ = 16.9, 10.5, 6.3 Hz, 1H, ¥&CH,-), 5.08 (d,J = 8.1 Hz, 1H, -
CH=CHaHg), 5.03 (d,J = 1.0 Hz, 1H, -CH=CkHg), 4.27 (q,J = 6.0 Hz, 1H, -
CH(OH)CH=CH,-), 3.89 (ddJ =9.7, 6.0 Hz, 1H, -OBsHgCH(OH)-), 3.82 (ddJ = 9.7, 5.1 Hz,
1H, -OCH\HgCH(OH)-), 2.42 (s, 3H, B:ArSOs-), 1.03 (s, 9H, -C(83)3); *CNMR (75 MHz,
CDCl): 0 144.57, 135.83, 134.72, 133.18, 132.79, 129.66,8R) 127.51, 117.61, 127.63,
127.42, 72.39, 71.92, 26.81, 26.49, 21.57, 19.E5}-MS (wz): 503 [M+Na]; HRMS:
calculated for GH3gNO4SSi [M+NH,]*: 498.2129 found 498.2127.
(R)-(but-3-en-2-yloxy)(tert-butyl)diphenylsilane (7a): NaBH, (1.3 g, 0.03 mol) ) was added to
the DMSO (25 mL) solution of TBDPS ethdb (4.1g, 8.54 mmol) at 8C. The suspension was
refluxed for 4 h at 66C. The reaction mixture was cooled to RT, dilutethviet,O (100 mL),
guenched with ag. sat. NI (25 mL), extracted into BED (3x70 mL), washed with brine, dried
(N&SOy), filtered and solvent was removed under reducedsure. The residue remained was
chromatographed over silica gel (4% EtOAc/hexaagftord olefin7a (2.05 g) in 77% yield. R
= 0.8 (20% EtOAc/hexane)a]p?® +1.0 € = 0.65, CHG)); IR (KBr): vmax 2960, 2861, 1427,
1220, 1108, 823 773 ¢h *H NMR (300 MHz, CDC}): § 7.74 — 7.62 (m, 4HAr), 7.47 — 7.30
(m, 6H, Ar), 5.86 (ddd,J = 17.0, 10.4, 5.4 Hz, 1H, ¥>=CH,-), 5.09 (d,J = 17.2 Hz, 1H, -
CH=CHaHg), 495 (d,J = 10.4 Hz, 1H, -CH=CKHg), 4.30 (quin.,J = 6.3 Hz, 1H,
CHsCH(OTBDPS)-), 1.13 (dJ = 6.3 Hz, 3H, EsCH-), 1.07 (s, 9H, -C(85)3); *CNMR (75
MHz, CDCh): 6 142.44, 135.87, 134.55, 134.15, 129.48, 129.44,4P2 127.38, 112.69, 70.36,
26.97, 24.00, 19.24; ESI-MSm(z): 333 [M+Na]; HRMS: calculated for &H»sOSi Na
[M+Na]": 333.1650 found 333.1660.
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(2S,3R)-3-(tert-butyldiphenylsilyloxy)-2-ethylbutan-1-ol (16): Olefin 7a (1.9 g, 6.13 mmol)
was dissolved in EO (100 mL) and the solution was cooled t&Q0 ethyl magnesium bromide
(12.3 mL, 2.0 M sol in D, 0.02 mol) was added drop wise by syringe anddhetion mixture
was allowed to warm to 2%C over a period of 1 h, after which time £ZpCl, (89.5 mg, 0.30
mmol) was added. The suspension was stirred & 6r 12 h. The solution was cooled t6@

a gentle stream of yas (dried over #s) was bubbled through the reaction mixture for & B

°C and for 1 h at 28C. The resultant suspension was diluted wit©EtL00 mL), washed with 2
N NaOH (25 mL), NHCI (15 mL) and NaHC®(15 mL), dried (NgSQy), filtered, concentrated
and the resultant crude containing 9:1 mixture @stgreomers was purified by column
chromatography (silica gel, 10% EtOAc/hexanegjite pure alcohol6 (1.5 g) in 70 % yield.
Rr = 0.15(10% EtOAc/hexane)]p?*- 6.9 € = 1.4, CHCY); IR (KBr): vmax 3485, 2957, 2845,
1434, 1212, 1131, 859, 796 tm*H NMR (300 MHz, CDCJ): 6 7.69 — 7.56 (m, 4HAr), 7.45 —
7.23 (m, 6H,Ar), 3.99 — 3.82 (m, 2H, 48,0H), 3.66 — 3.49 (m, 1H, GEH(OTBDPS)CH-),
2.66 (brs, 1H, %OH), 1.55 — 1.33 (m, 2H, GJ&H,-), 1.19 (qt,J = 8.6, 4.4 Hz, 1H, -
CH(CH3CH,)-CH,OH), 1.01 (d,J = 6.4 Hz, 3H, EGsCH(OTBDPS)-), 0.98 (s, 9H, -C{f)3),
0.79 (t,J = 7.4 Hz, 3H, -CHCH3); *CNMR (75 MHz, CDC}): § 135.98, 135.91, 134.12, 132.95,
129.85, 129.60, 127.67, 127.43, 73.18, 62.42, 42490, 21.68, 21.37, 19.26, 12.03; ESI-MS
(mV2): 357 [M+H]"; HRMS: calculated for £H3,0,Si Na [M+Na]: 379.2064 found 379.2068.

(2R,3R)-3-(tert-butyldiphenylsilyloxy)-2-ethylbutanal (6a): To a well stirred solution of
alcohol16 (0.5 g, 1.40 mmol) in C¥Cl, (15 mL) at rt was added NaHG(@.35 g, 4.21 mmol)
and DMP (0.71 g, 1.68 mmol) and the mixture wasestifor 2 h at rt .The reaction mixture was
diluted with EtO (20 mL), quenched with sat. sodium thiosulpha® rfiL) and stirred for 15
min. The layers were separated and aqueous layerewt@acted with ether (3x25 mL). The
combined organic layers were dried (S@)), filtered, concentrated under reduced pressude an
the residue was purified by chromatography (siief 5% EtOAc/hexane) to afford aldehygie
(0.47 g, 95%). R= 0.6 (10% EtOAc/hexane)u]p?>-10.1 € = 0.4, CHCY); IR (KBr): Vmax
2928, 2857, 1704, 1640, 1427, 1220, 1109, 91I'chH NMR (300 MHz, CDCY): 6 9.63 (ddJ
=13.8, 3.3 Hz, 1H, -BO), 7.60 (dddJ = 7.5, 5.9, 1.6 Hz, 4HAr), 7.44 — 7.23 (m, 6HAr), 4.10
—3.98 (m, 1H, CHCH(OTBDPS)-), 2.10 — 2.00 (m, 1H, H{CH,CH3)CHO), 1.75 — 1.57 (m,
1H, CHCHaHg-), 154 - 140 (m, 1H, Ci€HaHg-), 1.02 (d, J = 6.4 Hz, 3H,
CH;CH(OTBDPS)-), 0.97 (s, 9H, -C{&)s), 0.77 (t,J = 7.5 Hz, 3H, -CHCH3); **C NMR (75
MHz, CDCk): ¢ 205.09, 135.89(2C), 134.15, 133.31, 129.83, 1291@7.71, 127.47, 69.68,
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61.14, 26.93, 21.72, 19.32, 18.90, 11.92; ESI-M®&)( 393 [M+K]"; HRMS: calculated for
C22H300,Si Na [M+NaJ: 377.1912 found 377.1908.

(2R,3R)-3-(tert-butyldimethylsilyloxy)-2-ethylbutanal (6b): To a well stirred solution of the
above alcohol (0.64 g, 2.77 mmol) in &M (25 mL) at rt was added NaHG(®.7 g, 8.31
mmol) and DMP (1.41 g, 3.32 mmol) and the mixturasvstirred for 2 h at rt .The reaction
mixture was diluted with E© (25 mL), quenched with saturated sodium thiosat@i{10 mL)
and stirred for 15 min. The layers were separatetl aqueous layer was extracted with ether
(3x25 mL). The combined organic layers were dritdl&$0Oy), filtered, concentrated under
atmospheric pressure at 2D and the residue obtained was purified by coluhmomatography
(silica gel, 4% EtOAc/hexane) to afford aldehy@ (0.59 g, 92%). R = 0.65(10%
EtOAc/hexane). d]p** - 17.2 € = 0.5, CHCY); IR (neat):vmax 2958, 2930, 2884, 2857, 1710,
1472, 1463, 1377, 1256, 1120, 986, 835, 775'cthl NMR (300 MHz, CDCY): § 9.66 (d,J =
3.9 Hz, 1H, -®l0), 4.11 — 3.96 (m, 1H, GEH(OTBS)-), 2.06 (it,J = 6.0, 2.9 Hz, 1H, -
CH(CH,CH3)CHO), 1.70 (ddgJ = 9.0, 7.1, 1.5 Hz, 1H, G&HaHg-), 1.51 (ddgJ = 12.5, 7.5,
3.8 Hz, 1H, CHCHaHg-), 1.19 (d,J = 6.3 Hz, 3H, Gi;CH(OTBDPS)-), 0.89 (tJ = 7.3, 3H, -
CH,CH3), 0.85 (s, 9H, -C(B3)3), 0.04 (s, 3H, -0OSi(83)), 0.04 (s, 3H, -0Si(83)); *C NMR
(75 MHz, CDC}): ¢ 205.59, 68.86, 61.05, 25.70, 22.27, 19.52, 1719381,-5.03, —4.17; ESI-
MS (m/2): 253 [M+Na]; HRMS: calculated for GH,70,Si[M+H]": 231.1775 found 231.1777.

(2E,4E,6S,7S,8S,9S,13R,14S,15R)-ethyl-9-(benzyloxy)-15-(ter t-butyldimethyl-  silyloxy)-14-
ethyl-13-hydr oxy-7-(4-methoxybenzyloxy)-6,8-dimethyl-11-oxohexadeca-2,4-dienoate (3):
LIHMDS (0.29 mL, 1.0 M solution in THF, 0.29 mmolas added drop wise to the stirring
solution of keto-estet (0.07 g, 0.14 mmol) in THF (2.0 mL) at —78 and stirring continued for
% hr. After this time, aldehydéb (0.07 g, 0.29 mmol) in THF (1 mL + 1 mL rinse) was
cannulated drop wise into the above lithium encdate78°C and stirring was continued for 3 h
at the same temperature. Then the reaction mixtarequenched with aq. Sat. MH (3 mL) at
-78°C and slowly warmed to RT. The layers were sepdyatg. layer was back extracted into
EtOAc (3x10 mL), combined organic layers were washéh brine, dried over N&Q,, filtered,
concentrated under reduced pressure. The residasmeth was purified over silica gel column
(10% EtOAc/hexane) to furnish aldol add@c{99.0 mg) in 92% vyield as a colorless oit. R
0.45 (20% EtOAc/hexane]p>*+10.9 € = 0.4, CHCY); IR (KBr): vmax 2931, 2297, 1713, 1515,
1459, 1251, 1217, 1096, 955, 838, 6725 NMR (300 MHz, CDCY): 6 7.37 — 6.97 (m, 8H,
7ArH’s, -CH=CH-COOEt), 6.77 (dd) = 16.3, 9.5 Hz, 2HAr), 6.21 — 5.95 (m, 2H, 48=CH-
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CH(CHs)-), 5.69 (d,J = 15.4 Hz, 1H, EtOOC-B=CH-), 4.57 (dJ = 18.6 Hz, 1H, ArGisCHg),
4.42 — 4.22 (m, 3H, 2 MeOA#;'S, ArCH\CHg), 4.16 — 4.01 (m, 3H, C}€H,00C-, ), 3.82
(dd,J = 10.9, 8.1 Hz, 1H, -BOBn), 3.69 (m, 4H, B0Ar, ), 3.52 — 3.42 (m, 1H, @0ArOMe),
2.81 (dt,J = 17.5, 8.6 Hz, 1H, -CO@:HgCH(OH)-), 2.75 — 2.58 (m, 1H, ¥ICOCH;), 2.55 —
2.40 (m, 1H-COCRWHgCH(OH)-), 2.39 — 2.25 (m, 1H, =CHHECH,)-), 1.45-1.33 (m, 2H,
CHsCHy), 1.26 — 1.14 (m, 6H, 21's), 1.14 — 1.05 (m, 4H, #{CH,CHs), CHs), 0.93 (d,J =

6.8 Hz, 3H, G1;CH(OTBS)-), 0.89 — 0.82 (m, 6H, 2 GH), 0.79 (s, 9H, -C(83)3), -0.01 (m,
6H, -OSi(Hs),); *CNMR ((75 MHz, CDC}): § 12.58, 167.23, 158.98, 147.28, 144.91, 138.31,
130.96, 128.89, 128.26, 128.11, 127.41, 127.04,6619113.69, 81.95, 80.61, 73.69, 72.39,
69.94, 67.00, 60.20, 55.23, 49.65, 45.95, 41.5813%80.93, 29.68, 25.75, 22.20, 17.37, 17.14,
14.29, 12.47, 11.03, 9.64, -5.234.12; ESI-MS (m2): 775 [M+Na]; HRMS: calculated for
CusHssOs Na Si [M+Na]: 775.4581 found 775.4579.
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