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General. Infrared spectra were recorded neat unless otherwise indicated
and are reported in cm™. "H NMR spectra were recorded in deuterated solvents
and are reported in ppm relative to tetramethylsilane and referenced internally to
the residually protonated solvent. '*C NMR spectra were recorded in deuterated
solvents and are reported in ppm relative to tetramethylsilane and referenced
internally to the residually protonated solvent.

Routine monitoring of reactions was performed using EM Science DC-
Alufolien silica gel, aluminum-backed TLC plates. Flash chromatography was
performed with the indicated eluents on EM Science Gedurian 230-400 mesh
silica gel.

Air and/or moisture sensitive reactions were performed under usual inert
atmosphere conditions. Reactions requiring anhydrous conditions were
performed under a blanket of argon, in glassware dried in an oven at 120°C or by
flame, then cooled under argon. Dry THF and CH.CI, were obtained via a solvent
purification system. All other solvents and commercially available reagents were
either purified via literature procedures or used without further purification.
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Alkyne 10: To a stirred solution of oxalyl chloride (8.88 g, 6.1 mL, 70.0
mmol) in CHxCl, (154.0 mL) at -78 °C was cannulated a solution of DMSO (11.43
g, 10.4 mL, 146.3 mmol) in CHxCl, (77.0 mL). After 15 min, a solution of alcohol
8' (12.36 g, 63.6 mmol) in CHxCl, (77.0 mL) was cannulated to it. After 45 min,
EtsN (32.20 g, 44.7 mL, 318.2 mmol) was added. After 10 min, the cooling bath
was removed and the reaction was quenched with H,O (150 mL). The aqueous
layer was extracted with CH,Cl, (3 X 300 mL) and the dried (MgSO,) extract was
concentrated in vacuo to give the crude aldehyde 44.

To a stirred solution of Ohira-Bestmann reagent 9% (18.30 g, 95.4 mmol) in
THF (320.0 mL) at -78 °C was added NaOMe (191.0 mL, 95.5 mmol, 0.5 M in
THF) over 30 min. A solution of crude aldehyde in THF (160.0 mL) was
cannulated to it and was slowly warmed to 0 °C over 2.5 h. The reaction was
quenched with sat. aq. NH4Cl (150 mL) and the aqueous layer was extracted with
CH.Cl, (3 X 300 mL). The dried (MgSQO4) extract was concentrated in vacuo and
purified by flash chromatography over silica gel, eluting with 5-15% EtOAc /
hexanes, to give alkyne 10 (8.02 g, 42.6 mmol, 67%) as colorless oil: [a]p®® =
+29.0 (¢ = 1.02, CHCIs); IR: (neat) 3287, 2967, 2931, 2857, 1455, 1399, 13083,
1119, 1097, 1007, 760 cm™; '"H NMR (700 MHz, CDCls) & 7.52-7.54 (m, 2H),
7.35-7.40 (m, 3H), 5.54 (s, 1H), 4.69 (dt, J = 11.5, 2.4 Hz, 1H), 4.30 (ddd, J =
11.7, 4.9, 1.3 Hz, 1H), 3.99 (td, J = 12.1, 2.5 Hz, 1H), 2.57 (d, J = 2.1 Hz, 1H),



2.27-2.33 (m, 1H), 1.80-1.83 (m, 1H); '*C NMR (176 MHz, CDCls) & 137.8,
129.1, 128.3, 126.2, 101.6, 81.6, 73.8, 67.2, 66.6, 31.9; HRMS (El+) calcd. for
Ci12H1202 (M+) 188.08373, found 188.08406.
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Benzoate Ester 11: To a stirred solution of benzylidine acetal 10 (5.34 g,
28.3 mmol) in MeOH (108.0 mL) at rt was added p-TSA-H,O (54.0 mg, 0.283
mmol). After 3 h, the reaction was quenched with EtsN (425 mg, 0.60 mL, 4.20
mmol) and the solvent was removed in vacuo to give the crude diol 45.

To a stirred solution of the crude diol 45 in CHxCl, / pyridine (81.0 mL,
2.5:1) at 0 °C was added pivaloyl chloride (3.76 g, 3.9 mL, 31.2 mmol). After 1.5
h, DMAP (343 mg, 2.83 mmol) followed by benzoyl chloride (4.98 g, 4.1 mL, 35.4
mmol) were added and the reaction was warmed to rt. After 2.5 h, the reaction
was quenched with sat. ag. NaHCO3; (75 mL) and the aqueous layer was
extracted with EtoO (3 X 200 mL). The dried (MgSQ.) extract was concentrated in
vacuo and purified by flash chromatography over silica gel, eluting with 5-10%
EtOAc / hexanes, to give benzoate ester 11 (4.99 g, 17.3 mmol, 61%) as
colorless oil: [a]p®® = +35.3 (c = 1.02, CHCIy); IR: (neat) 3291, 3264, 2972, 2933,
2898, 2871, 1727, 1481, 1450, 1271, 1155, 1092, 1065, 1026, 711 cm™; '"H NMR
(400 MHz, CDCI3) 6 8.06-8.09 (m, 2H), 7.59 (it, J = 7.4, 1.2 Hz, 1H), 7.44-7.48
(m, 2H), 5.74 (td, J = 6.7, 2.1 Hz, 1H), 4.30 (id, J= 6.3, 2.0 Hz, 2H), 2.55 (d, J =
2.1 Hz, 1H), 2.23-2.38 (m, 2H), 1.21 (s, 9H); '*C NMR (100 MHz, CDCl3) 5 178.3,
165.2, 133.3, 129.8, 129.5, 128.4, 80.3, 74.4, 61.3, 60.0, 38.7, 33.9, 27.1; HRMS
(Cl+) calcd. for C17H2104 (M+H) 289.1440, found 289.1434.
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Enyne 13: To a stirred solution of PdCIx(PPh3z)2 (995 mg, 1.41 mmol) in
THF (163.0 mL) at rt was added Cul (810 mg, 4.25 mmol). A solution of alkyne
11 (8.17 g, 28.3 mmol) and vinyl iodide 12° (9.30 g, 31.1 mmol) in THF (163.0
mL) was cannulated to it. EtsN (43.0 g, 60 mL, 424.9 mmol) was added dropwise
over 15 min. After 2.5 h, the reaction was quenched with sat. aq. NH4Cl (150 mL)
and the aqueous layer was extracted with Et,O (3 X 300 mL). The dried (MgSQO,)
extract was concentrated in vacuo and purified by flash chromatography over
silica gel, eluting with 10-15% EtOAc / hexanes, to give enyne 13 (10.11 g, 22.0
mmol, 78%) as colorless oil: [a]p?® = +6.3 (¢ = 1.02, CHCI3); IR: (neat) 2949,
2929, 2851, 1731, 1466, 1267, 1155, 1104, 952, 832, 711 cm™; '"H NMR (400
MHz, CDCIs) & 8.07-8.10 (m, 2H), 7.59 (it, J = 7.4, 1.3 Hz, 1H), 7.44-7.48 (m,
2H), 6.27 (dt, J = 15.7, 4.0 Hz, 1H), 5.88 (dt, J = 1.5, 6.6 Hz, 1H), 5.80 (ddt, J =
15.7, 2.1, 1.9 Hz, 1H), 4.29 (i, J = 6.3 Hz, 2H), 4.23 (dd, J = 4.0, 2.1 Hz, 1H),



2.23-2.37 (m, 2H), 1.21 (s, 9H), 0.92 (s, 9H), 0.08 (s, 6H); '*C NMR (100 MHz,
CDCls) 5 178.4, 165.3, 143.9, 133.2, 129.8, 129.7, 128.4, 107.5, 85.4, 84.4, 62.7,
62.2, 60.3, 38.7, 34.2, 27.1, 258, 18.3, -5.4; HRMS (ES+) calcd. for
CQGH3305SiNa (M+Na) 481 2386, found 481.2398.
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Diol 14: To a stirred solution of AD-mix-$ (30.53 g) in t-BuOH / H,O (660.0
mL, 1:1) at rt was added MeSO:NH;, (2.10 g, 22.0 mmol). After 15 min, the
mixture was cooled down to 0 °C and transferred to a flask containing the enyne
13 (10.11 g, 22.0 mmol) at 0 °C. After 40 h, the reaction was quenched with solid
Na,>SO; (35.0 g, 277.5 mmol) and the aqueous layer was extracted with EtOAc (4
X 400 mL). The combined organic layer was washed with brine (250 mL). The
dried (MgSO,4) extract was concentrated in vacuo and purified by flash
chromatography over silica gel, eluting with 10-40% EtOAc / hexanes, to give diol
14 (9.44 g, 19.2 mmol, 87%) as colorless oil: [a]p® = +17.0 (¢ = 1.00, CHCls); IR:
(neat) 3460, 2954, 2927, 2856, 1723, 1478, 1265, 1146, 1097, 841, 786, 715 cm’
' TH NMR (400 MHz, CDCl3) & 8.06-8.08 (m, 2H), 7.61 (it, J = 7.4, 1.1 Hz, 1H),
7.47 (t, J=7.8 Hz, 2H), 5.78 (id, J = 6.7, 1.3 Hz, 1H), 4.48 (id, J = 5.3, 1.4 Hz,
1H), 4.24-4.38 (m, 2H), 3.71-3.85 (m, 3H), 2.81-2.83 (m, 1H), 2.71 (d, J= 6.0 Hz,
1H), 2.23-2.38 (m, 1H), 1.22 (s, 9H), 0.90 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3H); '*C
NMR (100 MHz, CDCl3) & 178.4, 165.2, 133.3, 129.8, 129.5, 128.4, 84.3, 82.7,
73.9, 63.6, 63.4, 61.5, 60.1, 38.7, 34.0, 27.1, 25.8, 18.2, -5.50, -5.54; HRMS
(ES+) calcd. for CosH40O7SiNa (M+Na) 515.2441, found 515.2419.
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Dihydrofuran 17: To a stirred solution of diol 14 (5.30 g, 10.7 mmol) in dry
CsHs (105.0 mL) was added AgBF4 (210 mg, 1.07 mmol) and heated to 80 °C in
dark. After 1.45 h, the reaction was cooled down to rt and the solvent was
reduced to 15 mL in vacuo. The residue was quickly passed through a plug of
silica gel, eluting with 15-20% EtOAc / hexanes, to give the unstable dihydrofuran
16 (3.70 g, 7.51 mmol, 70%) as colorless oil.

To a stirred solution of alcohol 16 (3.70 mg, 7.51 mmol) in CH.Cl, (83.0
mL) at -78 °C were added 2,6-lutidine (3.21 g, 3.5 mL, 30.0 mmol) followed by
TBSOTf (3.97 g, 3.5 mL, 15.0 mmol). After 3 h, the reaction was quenched with
sat. ag. NaHCO3 (50 mL) and the aqueous layer was extracted with Et,O (3 X
100 mL). The dried (MgSQ.) extract was concentrated in vacuo and purified by
flash chromatography over silica gel, eluting with 5-10% EtOAc / hexanes, to give
bis TBS ether 17 (3.87 g, 6.38 mmol, 85%) as colorless oil: [a]p® = +17.0 (¢ =



1.00, CHCI3); IR: (neat) 2956, 2925, 2886, 2855, 1750, 1731, 1466, 1260, 1155,
1088, 839, 777 cm™; 'TH NMR (700 MHz, CDCls) 5 8.08-8.09 (m, 2H), 7.63-7.66
(m, 1H), 7.50-7.52 (m, 2H), 6.11 (t, J = 1.5 Hz, 1H), 5.07-5.09 (m, 1H), 4.98 (dt, J
= 5.7, 1.5 Hz, 1H), 4.20-4.27 (m, 2H), 3.85 (td, J = 6.6, 1.2 Hz, 1H), 3.78 (dd, J =
9.8, 7.5 Hz, 1H), 3.65 (dd, J = 9.7, 5.8 Hz, 1H), 1.97-2.04 (m, 2H), 1.22 (s, 9H),
0.94 (s, 9H), 0.84 (s, 9H), 0.114 (s, 3H), 0.112 (s, 3H), 0.05 (s, 3H), -0.03 (s, 3H);
3C NMR (176 MHz, CDCls) & 178.6, 163.1, 144.9, 133.7, 129.9, 129.0, 128.6,
111.8, 81.8, 81.4, 72.9, 64.2, 61.1, 38.7, 35.5, 27.2, 26.0, 25.7, 18.4, 18.0, -4.1, -
5.21, -5.24, -5.3; HRMS (ES+) calcd. for Cs2Hs50,Si> (M+H) 607.3486, found
607.3475.
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Ketone 7: To a stirred solution of enol benzoate 17 (4.93 g, 8.12 mmol) in
Et,O (86.0 mL) at -78 °C was added MeLi-LiBr (7.4 mL, 16.2 mmol, 2.2 M in
Et.O) dropwise. After 1.5 h, the reaction was quenched with sat. aq. NH4CI (50
mL) and the aqueous layer was extracted with Et,O (3 X 100 mL). The dried
(MgSO0.) extract was concentrated in vacuo and purified by flash chromatography
over silica gel, eluting with 5-10% EtOAc / hexanes, to give ketone 7 (3.30 g,
6.57 mmol, 81%) as colorless oil: [a]p?® = -56.3 (¢ = 1.03, CHCls); IR: (neat)
2954, 2927, 2883, 2856, 1761, 1734, 1472, 1358, 1287, 1255, 1157, 1091, 835,
781 cm™; 'TH NMR (400 MHz, CDCls) & 4.64-4.71 (m, 1H), 4.25 (t, J = 6.3 Hz,
2H), 4.15 (bs, 1H), 4.038 (ddd, J = 8.9, 5.3, 1.7 Hz, 1H), 3.74 (t, J = 9.2 Hz, 1H),
3.55 (dd, J = 9.6, 5.3 Hz, 1H), 2.56 (dd, J = 18.0, 6.3 Hz, 1H), 2.25 (ddd, J =
18.0, 9.0, 1.0 Hz, 1H), 1.99-2.06 (m, 2H), 1.22 (s, 9H), 0.90 (s, 9H), 0.85 (s, 9H),
0.086 (s, 3H), 0.084 (s, 3H), 0.07 (s, 3H), 0.02 (s, 3H); *C NMR (100 MHz,
CDCI3) o 216.8, 178.4, 80.1, 74.9, 74.7, 63.0, 61.0, 43.6, 38.7, 35.5, 27.2, 25.9,
25.7, 183, 178, -4.4, -5.2, -5.3, -5.4; HRMS (ES+) calcd. for CQsH51OGSi2 (M+H)
503.3224, found 503.3199.
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Enone 19: To a stirred solution of ketone 7 (1.91 g, 3.79 mmol) in THF
(40.0 mL) at -78 °C was added LDA* (7.6 mL, 7.60 mmol, 1 M in THF / hexanes)
and warmed to -50 °C over 15 min. After 35 min, DMPU (4.86 g, 4.6 mL, 37.9
mmol) was added followed by a solution of Eschenmoser’s salt 18 (3.51 g, 18.9
mmol) in THF (40.0 mL). The reaction was slowly warmed to -10 °C over 50 min
and quenched with sat. ag. NaHCO; (30 mL) and the aqueous layer was
extracted with Et,O (3 X 100 mL). The dried (MgSQ.) extract was concentrated in
vacuo and purified by flash chromatography over silica gel, eluting with 4-10%
EtOAc / hexanes, to give enone 19 (1.38 g, 2.68 mmol, 71%) as colorless oil:



[a]o® = -117.6 (¢ = 1.00, CHCI3); IR: (neat) 2953, 2929, 2883, 2855, 1731, 1645,
1474, 1256, 1158, 1112, 1084, 835, 781 cm™'; '"H NMR (700 MHz, CDCls) & 6.12
(d, J=2.8 Hz, 1H), 5.34 (d, J = 2.4 Hz, 1H), 5.08 (ddd, J = 8.6, 5.9, 2.8 Hz, 1H),
4.30-4.33 (m, 2H), 4.29 (d, J = 1.3 Hz, 2H), 4.06 (ddd, J = 9.0, 5.3, 1.5 Hz, 1H),
3.75 (dd, J = 9.4, 9.1 Hz, 1H), 3.54 (dd, J = 9.5, 5.2 Hz, 1H), 2.16-2.21 (m, 1H),
1.93-1.98 (m, 1H), 1.22 (s, 9H), 0.91 (s, 9H), 0.78 (s, 9H), 0.093 (s, 3H), 0.090 (s,
3H), 0.04 (s, 3H), -0.03 (s, 3H); '*C NMR (176 MHz, CDCl;) d 205.6, 178.5,
145.1, 116.8, 80.3, 74.9, 74.7, 63.0, 60.5, 38.7, 34.8, 27.2, 25.9, 25.6, 18.3, 17.8,
-4.4, -5.3, -5.4, -5.5; HRMS (ES+) calcd. for CzsHs5006SioNa (M+Na) 537.3044,
found 537.3033.
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Ketone 20: To a stirred solution of enone 19 (1.28 g, 2.48 mmol) in
toluene (45.0 mL) was added (PhsP)sRhCI (230 mg, 0.248 mmol) at rt and a
hydrogen balloon was fitted to it. After 30 h, the reaction was directly loaded onto
column and purified by flash chromatography over silica gel, eluting with 6-10%
EtOAc / hexanes, to give ketone 20 (1.14 g, 2.20 mmol, 89%) as colorless oil:
[a]o® = -31.0 (c = 1.00, CHCI3); IR: (neat) 2959, 2932, 2878, 2856, 1761, 1728,
1462, 1287, 1255, 1151, 1118, 1069, 841, 775 cm™; '"H NMR (400 MHz, CDCls)
0 4.26-4.39 (m, 3H), 4.16 (ddd, J = 10.4, 8.6, 3.4 Hz, 1H), 4.07 (ddd, J=9.4, 5.1,
1.6 Hz, 1H), 3.74 (t, J = 9.4 Hz, 1H), 3.54 (dd, J = 9.4, 5.1 Hz, 1H), 2.08-2.21(m,
2H), 1.93-2.02 (m, 1H), 1.22 (s, 9H), 1.09 (d, J = 6.9 Hz, 3H), 0.90 (s, 9H), 0.85
(s, 9H), 0.089 (s, 3H), 0.086 (s, 3H), 0.07 (s, 3H), 0.009 (s, 3H); *C NMR (100
MHz, CDCIl3) & 218.0, 178.4, 81.3, 80.0, 74.3, 62.8, 60.9, 48.1, 38.7, 34.2, 27.2,
25.9, 25.8, 18.3, 17.7, 9.6, -4.5, -4.8, -5.3, -5.4; HRMS (ES+) calcd. for
CQGH53068i2 (M+H) 517.3381, found 517.3359.

8 TBSO
PHn HoH

(ONG (ONG

—_—

TBSO OPiv TBSO . OPiv
o) = HO B

20 46

Alcohol 46: To a stirred solution of ketone 20 (1.10 g, 2.12 mmol) in
MeOH (40.0 mL) at 40 °C was added NaBH. (81.0 mg, 2.12 mmol). After 1 h,
another portion of NaBH,4 (40.5 g, 1.06 mmol) was added. After additional 30 min,
the reaction was quenched with sat. ag. NH4Cl (20 mL) and the aqueous layer
was extracted with EtOAc (4 X 40 mlL). The dried (MgSO4) extract was
concentrated in vacuo and purified by flash chromatography over silica gel,
eluting with 5-15% EtOAc / hexanes, to give diastereomeric alcohol 46 (1.01 g,
1.95 mmol, 92%) as colorless oil. Analytically pure samples of the individual
diastereomers could be obtained via chromatography over silica gel, eluting with
5-15% EtOAc / hexanes, to give sequentially the major diastereomer followed by
the minor diastereomer. 46 Major isomer: [a]p®® = -44.2 (c = 1.03, CHCl3); IR:



(neat) 3493, 2948, 2921, 2856, 1728, 1472, 1391, 1363, 1287, 1282, 1255, 1157,
1097, 841, 781 cm™; 'H NMR (400 MHz, CDCls) & 4.31 (ddd, J = 10.8, 7.2, 4.8
Hz, 1H), 4.17 (ddd, J = 10.8, 8.2, 6.4 Hz, 1H), 4.12-4.14 (m, 1H), 3.98 (ddd, J =
8.2, 8.1, 3.8 Hz, 1H), 3.88 (td, J= 9.7, 2.5 Hz, 1H), 3.73 (dd, J= 8.0, 2.9 Hz, 1H),
3.56-3.65 (m, 3H), 1.88-1.97 (m, 2H), 1.64-1.72 (m, 1H), 1.21 (s, 9H), 1.06 (d, J =
6.8 Hz, 1H), 0.93 (s, 9H), 0.90 (s, 9H), 0.137 (s, 3H), 0.134 (s, 3H), 0.12 (s, 3H),
0.11 (s, 3H); *C NMR (100 MHz, CDCls) & 178.4, 86.9, 78.9, 74.5, 72.9, 65.9,
62.0, 44.9, 38.7, 33.6, 27.2, 25.8, 18.3, 9.7, -4.4, -4.9, -5.6; HRMS (ES+) calcd.
for CzeHssOeSizS (M+H) 519.3537, found 519.3512.

46 Minor Isomer: [a]p?® = -28.9 (c = 1.05, CHCIs); IR: (neat) 3504, 2954, 2921,
2883, 2856, 1734, 1712, 1456, 1282, 1255, 1167, 1075, 835, 781 cm™'; 'H NMR
(700 MHz, CDCl3) d 4.26 (ddd, J = 10.8, 7.0, 4.8 Hz, 1H), 4.15 (ddd, J = 10.9,
8.4, 6.2 Hz, 1H), 3.68-3.74 (m, 3H), 3.60-3.66 (m, 4H), 1.87-1.96 (m, 2H), 1.76-
1.81 (m, 1H), 1.21 (s, 9H), 1.09 (d, J = 6.6 Hz, 1H), 0.92 (s, 9H), 0.90 (s, 9H),
0.13 (s, 3H), 0.12 (s, 3H), 0.11 (s, 3H), 0.08 (s, 3H); "*C NMR (176 MHz, CDCls)
5 178.4, 85.4, 79.4, 78.6, 75.0, 65.8, 61.5, 46.1, 38.7, 33.6, 27.2, 25.87, 25.83,
18.29, 18.27, 13.9, 4.5, -4.7, -5.3, -5.4; HRMS (ES+) calcd. for CQGH55068i28
(M+H) 519.3537, found 519.3511.
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Thioate 47: To a stirred solution of diastereomeric alcohol 46 (1.01 g, 1.95
mmol) in toluene (24.0 mL) was added thiocarbonyldiimidazole (497 mg, 2.78
mmol) at rt and heated to 100 °C. After 24 h, the reaction cooled down to rt and
the solvent was removed in vacuo. The residue was directly loaded onto column
and purified by flash chromatography over silica gel, eluting with 10-20% EtOAc /
hexanes, to give diastereomeric thioate 47 (1.12 g, 1.78 mmol, 91%) as colorless
oil. Analytically pure samples of the individual diastereomers could be obtained
via chromatography over silica gel, eluting with 5-15% EtOAc / hexanes, to give
sequentially the major diastereomer followed by the minor diastereomer. 47
Major Isomer: [a]p®® = -18.5 (c = 1.00, CHCl3); IR: (neat) 2954, 2927, 2883, 2856,
1761, 1734, 1472, 1358, 1287, 1255, 1157, 1091, 835, 781 cm™; '"H NMR (400
MHz, CDCls) & 8.33 (s, 1H), 7.60 (s. 1H), 7.09 (s, 1H), 6.31 (dd, J = 3.4, 3.3 Hz,
1H), 4.29-4.35 (m, 1H), 4.19-4.25 (m, 2H), 3.79-3.88 (m, 2H), 3.59 (dd, J = 10.7,
2.4 Hz, 1H), 3.48 (dd, J = 10.7, 4.5 Hz, 1H), 2.29-2.38 (m, 1H), 1.93-2.01 (m,
1H), 1.74-1.83 (m, 1H), 1.22 (s, 9H), 1.01 (d, J = 6.8 Hz, 3H), 0.90 (s, 9H), 0.84
(s, 9H), 0.11 (s, 3H), 0.07 (s, 3H), -0.01 (s, 3H), -0.02 (s, 3H); '*C NMR (100
MHz, CDCls) & 183.4, 178.3, 136.7, 131.2, 117.6, 85.8, 82.2, 79.9, 73.3, 65.9,
61.4, 45.5, 38.7, 33.3, 27.2, 25.9, 25.8, 18.4, 18.3, 10.5, -4.4, -4.6, -5.4; HRMS
(ES+) calcd. for C30H5706N28i28 (M+H) 629.3476, found 629.3481.



47 Minor Isomer: [a]p®® = -25.7 (¢ = 1.05, CHCI3); IR: (neat) 2954, 2927,
2879, 2856, 1724, 1472, 1461, 1394, 1331, 1280, 1241, 1225, 1150, 1095, 989,
836, 777 cm™; "H NMR (400 MHz, CDCls) & 8.34 (s, 1H), 7.63 (s. 1H), 7.06 (t, J =
0.8 Hz, 1H), 5.96 (dd, J = 5.5, 3.9 Hz, 1H), 4.30 (dd, J = 11.3, 5.7 Hz, 1H), 4.26
(t, J=3.3 Hz, 1H), 4.14-4.20 (m, 1H), 3.99-4.03 (m, 1H), 3.91 (td, J= 8.6, 3.3 Hz,
1H), 3.70 (dd, J =9.7, 7.7 Hz, 1H), 3.61 (dd, J = 9.8, 5.0 Hz, 1H), 2.21-2.30 (m,
1H), 1.92-2.00 (m, 1H), 1.81-1.90 (m, 1H), 1.21 (d, J = 6.7 Hz, 3H), 1.21 (s, 9H),
0.91 (s, 9H), 0.87 (s, 9H), 0.17 (s, 3H), 0.13 (s, 3H), 0.06 (s, 3H), 0.05 (s, 3H);
3C NMR (100 MHz, CDCls) 5 183.9, 178.4, 136.9, 130.9, 117.9, 90.7, 82.1, 81.9,
74.5, 63.9, 61.4, 46.7, 38.7, 33.2, 27.2, 25.9, 18.3, 18.0, 14.4, -4.1, -4.3, -5.33, -
534, HRMS (ES+) calcd. for C30H5706N28|28 (M+H) 6293476, found 629.3475.
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Tetrahydrofuran 21: To a stirred solution of diastereomeric thioate 47
(1.12 g, 1.78 mmol) in deoxygenated toluene (96.0 mL) at rt was added AIBN
(29.3 mg, 0.178 mmol) and heated to 95 °C. BusSnH (1.04 g, 0.96 mL, 3.56
mmol) was added dropwise over 45 min. After another 45 min, the reaction was
cooled down to rt and the solvent was removed in vacuo. The residue was
directly loaded onto the column and purified by flash chromatography over silica
gel, eluting with 3-6% EtOAc / hexanes, to give tetrahydrofuran 21 (859 mg, 1.71
mmol, 96%) as colorless oil: [a]p?® = -35.0 (¢ = 1.03, CHCIs); IR: (neat) 2958,
2926, 2886, 2854, 1733, 1473, 1457, 1361, 1282, 1250, 1154, 1106, 1074, 938,
835, 775 cm™'; "H NMR (400 MHz, CDCl3) d 4.26 (ddd, J=10.8, 7.1, 5.1 Hz, 1H),
4.14 (ddd, J=10.8, 7.7, 6.6 Hz, 1H), 4.00-4.05 (m, 1H), 3.63-3.68 (m, 1H), 3.53-
3.59 (m, 2H), 3.44 (id, J = 8.9, 2.9 Hz, 1H), 2.04 (dt, J= 12.0, 6.6 Hz, 1H), 1.80-
1.94 (m, 2H), 1.64-1.73 (m, 1H), 1.52 (td, J=11.6, 9.7 Hz, 1H), 1.20 (s, 9H), 1.01
(d, J=6.5Hz, 3H), 0.908 (s, 9H), 0.904 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3H), 0.068
(s, 3H), 0.063 (s, 3H); '*C NMR (100 MHz, CDCl3) d 178.4, 81.6, 78.5, 75.7,
65.1, 62.1, 40.1, 38.6, 36.7, 33.1, 27.2, 25.9, 18.4, 18.2, 15.9, -4.3, -4.6, -5.3;
HRMS (ES+) calcd. for CosHs505Si> (M+H) 503.3588, found 503.3586.
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Alcohol 48: To a stirred solution of bis-TBS ether 21 (501 mg, 0.997
mmol) in THF (10.0 mL) at 0 °C was added a stock solution of HF+pyr® (5.5 mL)
over 1 h. After 24 h, the reaction quenched with sat. ag. NaHCO3; (30 mL) and the
aqueous layer was extracted with EtOAc / Et,O (2:1, 3 X 60 mL). The dried
(MgSO0.) extract was concentrated in vacuo and purified by flash chromatography



over silica gel, eluting with 10-30% EtOAc / hexanes, to give alcohol 48 (322 mg,
0.828 mmol, 83%) as colorless oil: [a]p?® = -31.3 (¢ = 1.04, CHCls); IR: (neat)
3494, 2957, 2930, 2882, 2855, 1730, 1477, 1461, 1284, 1252, 1153, 1102, 1055,
940, 838, 778 cm™; 'TH NMR (700 MHz, CDCls) 3 4.27 (ddd, J=10.9, 7.1, 4.9 Hz,
1H), 4.14 (ddd, J=10.9, 8.2, 6.3 Hz, 1H), 4.06 (dt, J=9.7, 6.0 Hz, 1H), 3.65-3.69
(m, 2H), 38.53-3.57 (m, 1H), 3.48 (td, J = 6.3, 2.8 Hz, 1H), 2.37-2.39 (m, 1H), 2.09
(dt, J = 12.1, 6.5 Hz, 1H), 1.91-1.96 (m, 1H), 1.86-1.91 (m, 1H), 1.68-1.72 (m,
1H), 1.43 (id, J = 11.5, 10.1 Hz, 1H), 1.21 (s, 9H), 1.04 (d, J = 6.5 Hz, 3H), 0.92
(s, 9H), 0.13 (s, 3H), 0.12 (s, 3H); '*C NMR (100 MHz, CDCls) & 178.4, 81.8,
79.8, 74.7, 64.2, 61.8, 39.9, 38.6, 36.8, 33.0, 27.1, 25.9, 18.2, 15.9, -4.4, -4.8;
HRMS (ES+) calcd. for CooH4005SioNa (M+Na) 411.2543, found 411.2542.
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Aldehyde 22: To a stirred solution of alcohol 48 (322 mg, 0.828 mmol) in
CH.Cl> (11.0 mL) at 0 °C was added pyridine (786 mg, 0.81 mL, 9.94 mmol)
followed by Dess-Martin periodinane (1.40 g, 3.31 mmol) in one portion. After 30
min, the reaction was warmed to rt. After another 3 h, the reaction was quenched
with sat. aq. NaHCO3; (25 mL) and the aqueous layer was extracted with CHxCl>
(3 X 50 mL). The dried (MgSQO4) extract was concentrated in vacuo and purified
by flash chromatography over silica gel, eluting with 10-15% EtOAc / hexanes, to
give aldehyde 22 (279 mg, 0.721 mmol, 87%) as colorless oil: [a]p® = -72.6 (c =
1.04, CHCIs); IR: (neat) 2953, 2925, 2859, 1731, 1478, 1454, 1283, 1252, 1155,
1112, 940, 839, 777 cm™; '"H NMR (400 MHz, CDCl3) 3 9.69 (d, J = 1.4 Hz, 1H),
4.29 (ddd, J=9.2, 6.6, 4.0 Hz, 1H), 4.23 (ddd, J = 10.9, 7.1, 5.2 Hz, 1H), 4.13
(ddd, J=10.9, 7.8, 6.5 Hz, 1H), 3.95 (dd, J = 4.0, 1.4 Hz, 1H), 3.53 (td, J = 9.0,
3.0 Hz, 1H), 2.13 (dt, J=12.1, 6.8 Hz, 1H), 1.83-1.96 (m, 2H), 1.59-1.73 (m, 2H),
1.20 (s, 9H), 1.04 (d, J = 6.5 Hz, 3H), 0.95 (s, 9H), 0.11 (s, 3H), 0.10 (s, 3H); '*C
NMR (176 MHz, CDCl3) 6 203.8, 178.5, 82.6, 80.0, 78.5, 61.8, 39.7, 38.7, 36.1,
32.8, 27.2, 25.8, 18.3, 15.7, -4.6, -4.9; HRMS (Cl+) calcd. for CxoH3905Si (M+H)
387.2567, found 387.2560.

24 a9

TMS Enyne 49: To a stirred solution of PdCIx(PPhg), (71.0 mg, 0.101
mmol) in THF (13.0 mL) at rt was added Cul (57.8 mg, 0.303 mmol) followed by a
solution of TMS acetylene (993 mg, 1.45 mL, 10.1 mmol) and vinyl iodide 24°
(980 mg, 2.02 mmol) in THF (13.0 mL). EtsN (3.07 g, 4.2 mL, 30.3 mmol) was
added dropwise over 15 min. After 1 h, the reaction was quenched with sat. aq.



NH.CI (30 mL) and the aqueous layer was extracted with Et,O (3 X 50 mL). The
dried (MgSO,4) extract was concentrated in vacuo and purified by flash
chromatography over silica gel, eluting with 0-2% EtOAc / hexanes, to give TMS
enyne 49 (718 mg, 1.57 mmol, 78%) as colorless oil: [a]p® = +27.5 (c = 1.04,
CHCIs); IR: (neat) 2956, 2925, 2898, 2851, 2135, 1478, 1260, 1088, 832, 777
cm™; "TH NMR (700 MHz, CDCl3) 3 5.40 (br s, 1H), 3.64 (ddd, J= 6.7, 5.2, 4.2 Hz,
1H), 3.46 (dd, J=10.0, 5.2 Hz, 1H), 3.42 (dd, J= 10.0, 6.8 Hz, 1H), 2.50 (qd, J =
7.0, 4.2 Hz, 1H), 1.94 (d, J = 1.1 Hz, 3H), 1.07 (d, J = 7.1 Hz, 3H), 0.91 (s, 9H),
0.90 (S, 9H), 0.21 (s, 9H), 0.08 (s, 3H), 0.07 (s, 3H), 0.06 (s, 3H), 0.05 (s, 3H);
3C NMR (176 MHz, CDCl3) 5 155.4, 106.7, 103.8, 96.7, 76.3, 65.2, 44.0, 26.0,
25.9,18.3, 18.2, 18.1, 15.8, 0.19, -4.1, -4.9, -5.3, -5.4.

49 25

Enyne 25: To a stirred solution of TMS enyne 49 (718 mg, 1.57 mmol) in
MeOH (8.0 mL) at rt was added finely powdered K.CO3; (165 mg, 1.19 mmol).
After 2 h, the solvent was removed in vacuo and the residue was dissolved in
Et,O / H2O (3:1, 100 mL). The aqueous layer was extracted with Et,O (3 X 50
mL). The dried (MgSQO,) extract was concentrated in vacuo and purified by flash
chromatography over silica gel, eluting with 0-2% EtOAc / hexanes, to give enyne
25 (574 mg, 1.49 mmol, 95%) as colorless oil: [a]p® = +11.4 (¢ = 1.01, CHCl3);
IR: (neat) 3312, 2952, 2925, 2885, 2857, 1474, 1466, 1387, 1356, 1253, 1119,
1099, 1063, 1012, 834, 810, 779 cm™; '"H NMR (400 MHz, CDCls) & 5.37 (bs,
1H), 3.64 (dt, J = 6.5, 4.5 Hz, 1H), 3.48 (dd, J = 10.0, 5.1 Hz, 1H), 3.41 (dd, J =
10.0, 6.8 Hz, 1H), 3.05 (d, J = 2.0 Hz, 1H), 2.50-2.56 (m, 1H), 1.94 (d, J = 0.6 Hz,
3H), 1.08 (d, J = 7.1 Hz, 3H), 0.91 (s, 9H), 0.90 (s, 9H), 0.077 (s, 3H), 0.070 (s,
3H), 0.059 (s, 3H), 0.056 (s, 3H); "*C NMR (100 MHz, CDCls) d 155.7, 105.5,
82.0, 79.7, 76.2, 65.2, 43.9, 25.9, 25.8, 18.2, 18.0, 15.8, -4.2, -4.9, -5.3, -5.4;
HRMS (ES+) calcd. for C21Ha302Si> (M+H) 383.2802, found 383.2819.

Dienyl Stannane 26: To a stirred solution of enyne 25 (697 mg, 1.82
mmol) in degassed THF (88.0 mL) at 0 °C was added PdCI(PPh3z). (63.9 mg,
0.091 mmol) followed by BuzSnH (1.06 g, 0.98 mL, 3.64 mmol) over 2 min. After
20 min, the reaction was passed through a plug of silica gel eluting with hexanes
(200 mL) buffered with 1% EtsN. The solvent was removed in vacuo and the
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residue was purified by flash chromatography over silica gel, eluting with pentane
buffered with 1% Et3N, to give dienyl stannane 26 (884 mg, 1.31 mmol, 72%) as
colorless oil: [a]p®® = +11.8 (¢ = 1.00, CHCI3); IR: (neat) 2954, 2923, 2885, 2855,
1472, 1466, 1365, 1254, 1119, 1095, 1063, 1003, 956, 833, 777 cm™; '"H NMR
(400 MHz, CDCls) 6 5.95 (s, 1H), 5.65 (dd, J=3.5, 1.8 Hz, 1H), 5.32 (dd, J = 3.5,
1.2 Hz, 1H), 3.69 (td, J = 5.8, 3.8 Hz, 1H), 3.53 (dd, J = 10.0, 5.8 Hz, 1H), 3.47
(dd, J=10.0, 5.8 Hz, 1H), 2.42 (qd, J=7.2, 3.8 Hz, 1H), 1.71 (d, J = 1.1 Hz, 3H),
1.46-1.56 (m, 6H), 1.29-1.38 (m, 6H), 1.09 (d, J = 7.2 Hz, 3H), 0.90-0.95 (m,
33H), 0.098 (s, 3H), 0.094 (s, 3H), 0.06 (s, 6H); "*C NMR (100 MHz, CDCl3)
151.9, 135.2, 131.8, 126.6, 76.8, 65.6, 45.0, 29.0, 27.3, 26.0, 25.9, 18.3, 18.1,
16.0, 15.9, 13.6, 9.9, -4.1, -4.8, -5.3; HRMS (ES+) calcd. for Cs3H;00.Si>SnNa
(M+Na) 697.3834, found 697.3802.

26 27

Dienyl lodide 27: To a stirred solution of dienyl stannane 26 (884 mg,
1.31 mmol) in CHxCI, (100.0 mL) at 0 °C was cannulated a solution of I, (665 mg,
2.62 mmol) in CH>Cl> (50.0 mL). After 15 min, the reaction was quenched with
10% ag. Na»S»03 (50 mL) and the aqueous layer was extracted with CH>Cl, (3 X
50 mL). The dried (MgSQO4) extract was concentrated in vacuo and purified by
flash chromatography over silica gel, eluting with pentane with 1% Et3N, to give
dienyl iodide 27 (469 mg, 0.918 mmol, 70%) as colorless oil: [a]p?® = +7.5 (¢ =
1.01, CHCIs); IR: (neat) 2954, 2927, 2883, 2855, 1603, 1472, 1254, 1123, 1095,
1063, 833, 773 cm™'; '"H NMR (400 MHz, CDCl3) & 5.98 (s, 1H), 5.93 (s, 1H), 5.92
(t, J=1.83 Hz, 1H), 3.68 (id, J = 5.8, 4.3 Hz, 1H), 3.42-3.49 (m, 2H), 2.43 (qd, J =
7.1, 4.3 Hz, 1H), 1.81 (d, J = 1.3 Hz, 3H), 1.08 (d, J = 7.1 Hz, 3H), 0.91 (s, 9H),
0.90 (s, 9H), 0.08 (s, 3H), 0.079 (s, 3H), 0.071 (s, 3H), 0.06 (s, 3H); '°C NMR
(100 MHz, CDCls) & 142.2, 131.1, 127.4, 104.0, 76.5, 65.2, 44.1, 26.0, 25.9,
18.3, 18.1, 16.2, 15.7, -4.1, -4.8, -5.2, -5.3; HRMS (ES+) calcd. for C21H4410.Si,
(M+H) 511.1925, found 511.1914.

27 22 50 51

Alcohols 50 and 51: To a stirred solution of dienyl iodide 27 (442 mg,
0.865 mmol) in THF (7.5 mL) at -78 °C was added n-BuLi (0.90 mL, 1.44 mmol,
2.5 M in hexane). After 45 min, a solution of aldehyde 22 (279 mg, 0.721 mmol)
in THF (7.5 mL, pre-cooled to -78 °C) was cannulated to it. After 1 h, the reaction
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was quenched with sat. aq. NH4CI (25 mL) and the aqueous layer was extracted
with Et,O (3 X 50 mL). The dried (MgSO,) extract was concentrated in vacuo and
purified by flash chromatography over silica gel, eluting with 4-10% EtOAc /
hexanes, to give the diastereomeric alcohols 50 and 51 (345 mg, 0.447 mmol,
62%) as colorless oils. Analytically pure samples of the individual diastereomers
could be obtained via chromatography over silica gel, eluting with 4-10% EtOAc /
hexanes, to give sequentially the major diastereomer 50 followed by the minor
diastereomer 51. Major Isomer (50): [a]p® = +28.3 (¢ = 1.03, CHCI3); IR: (neat)
3478, 2956, 2925, 2883, 2859, 1727, 1474, 1462, 1287, 1158, 1092, 835, 773
cm™; '"H NMR (700 MHz, CDCls) d 5.66 (s, 1H), 5.52 (s, 1H), 5.04 (s, 1H), 4.25-
4.29 (m, 1H), 4.22 (bd, J = 5.88 Hz, 1H), 4.13-4.17 (m, 2H), 4.09 (d, J = 7.0 Hz,
1H), 3.67 (id, J = 6.0, 4.0 Hz, 1H), 3.61 (t, J= 2.8 Hz, 1H), 3.58 (td, J=9.1, 2.8
Hz, 1H), 3.45-3.49 (m, 2H), 2.49 (qd, J= 7.1, 4.0 Hz, 1H), 1.98 (dt, J=11.8, 6.8
Hz, 1H), 1.90-1.95 (m, 1H), 1.78 (s, 3H), 1.66-1.72 (m, 1H), 1.64 (id, J=11.4,9.5
Hz, 1H), 1.22 (s, 9H), 1.08 (d, J = 7.1 Hz, 3H), 1.02 (d, J = 6.4 Hz, 3H), 0.95 (s,
9H), 0.914 (s, 9H), 0.910 (s, 9H), 0.14 (s, 3H), 0.11 (s, 3H), 0.09 (s, 3H), 0.08 (s,
3H), 0.05 (s, 3H), 0.04 (s, 3H); *C NMR (176 MHz, CDCls) & 178.5, 145.4,
141.5, 124.8, 113.8, 82.7, 78.1, 78.0, 76.6, 74.1, 65.4, 61.8, 45.3, 39.4, 38.7,
37.0, 32.8, 27.2, 26.0, 25.98, 25.94, 18.3, 18.2, 18.1, 16.3, 16.1, 15.6, -4.1, -4.3,
4.5, -4.8, -5.31, -5.37; HRMS (ES+) calcd. for C41Hg207SizNa (M+Na) 793.5266,
found 793.5294.

Minor isomer (51): '"H NMR (400 MHz, CDCls) & 5.65 (s, 1H), 5.34 (t, J = 1.6 Hz,
1H), 5.02 (s, 1H), 4.27(ddd, J = 10.8, 7.2, 4.9 Hz, 1H), 4.13 (ddd, J = 10.8, 8.0,
6.5 Hz, 1H), 4.04 (ddd, J = 9.8, 7.3, 6.0 Hz, 1H), 3.91 (d, J = 9.3 Hz, 1H), 3.69
(td, J = 5.7, 4.1 Hz, 1H), 3.57 (dd, J = 7.4, 1.3 Hz, 1H), 3.44-3.53 (m, 3H), 2.91
(d, J=9.3 Hz, 1H), 2.46 (qd, J = 7.1, 4.0 Hz, 1H), 2.15 (dt, J = 11.9, 6.2 Hz, 1H),
1.87-1.96 (m, 2H), 1.82 (d, J = 1.2 Hz, 3H), 1.66-1.75 (m, 1H), 1.27-1.37 (m, 1H),
1.21 (s, 9H), 1.10 (d, J = 7.1 Hz, 3H), 1.03 (d, J = 6.4 Hz, 3H), 0.90 (s, 18H), 0.89
(s, 9H), 0.12 (s, 3H), 0.08 (s, 6H), 0.05 (s, 6H), 0.03 (s, 3H); "*C NMR (100 MHz,
CDCls) & 178.3, 145.8, 142.2, 123.7, 112.9, 81.6, 80.2, 76.0, 73.2, 65.5, 61.8,
45.3, 39.9, 38.6, 37.9, 33.2, 27.2, 26.06, 26.01, 25.9, 18.4, 18.3, 18.1, 17.6, 16.1,
16.0, -3.9, -4.1, -4.7, -4.8, -5.2, -5.3.

Mosher ester determination of stereochemistry in compound 50’
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TBS Ether 23: To a stirred solution of alcohol 50 (195 mg, 0.252 mmol) in
CH.CI, (6.5 mL) at -78 °C were added 2,6-lutidine (103 mg, 118 pL, 1.01 mmol)
followed by TBSOTf (133 mg, 117 uL, 0.505 mmol). After 3 h, the reaction was
quenched with sat. aq. NaHCO;3; (15 mL) and the aqueous layer was extracted
with Et,O (3 X 40 mL). The dried (MgSO,) extract was concentrated in vacuo and
purified by flash chromatography over silica gel, eluting with 2-5% EtOAc /
hexanes, to give the TBS ether 23 (195 mg, 0.220 mmol, 87%) as colorless oil:
[a]o® = +34.6 (c = 1.04, CHCIy); IR: (neat) 2956, 2925, 2883, 2859, 1731, 1470,
1462, 1256, 1158, 1100, 1081, 832, 773 cm™'; 'H NMR (700 MHz, CDCls) 5 5.66
(s, 1H), 5.33 (t, J = 2.0 Hz, 1H), 4.96 (s, 1H), 4.27 (ddd, J = 10.8, 7.2, 4.8 Hz,
1H), 4.11-4.15 (m, 2H), 3.97 (ddd, J = 9.8, 7.2, 6.2 Hz, 1H), 3.65-3.67 (m, 1H),
3.54 (dd, J = 7.3, 2.3 Hz, 1H), 3.43-3.47 (m, 2H), 3.31 (td, J = 9.2, 2.6 Hz, 1H),
2.51 (qd, J = 7.1, 4.0 Hz, 1H), 2.07 (dt, J = 12.3, 6.4 Hz, 1H), 1.87-1.92 (m, 1H),
1.76-1.83 (m, 1H), 1.79 (d, J = 1.2 Hz, 3H), 1.64-1.69 (m, 1H), 1.21-1.27 (m, 1H),
1.20 (s, 9H), 1.09 (d, J = 7.2 Hz, 3H), 0.97 (d, J = 6.4 Hz, 3H), 0.92 (s, 9H), 0.917
(s, 9H), 0.915 (s, 9H), 0.90 (s, 9H), 0.10 (s, 3H), 0.09 (s, 3H), 0.085 (s, 3H),
0.081 (s, 3H), 0.05 (s, 3H), 0.04 (s, 6H), 0.02 (s, 3H), 0.03 (s, 3H); "*C NMR (176
MHz, CDCI3) & 178.4, 145.2, 140.9, 125.7, 114.3, 80.2, 79.5, 79.0, 78.5, 65.4,
62.1, 45.6, 40.3, 38.7, 37.9, 33.0, 27.2, 26.1, 26.0, 25.9, 18.43, 18.40, 18.3, 18.1,
16.06, 16.00, 15.9, -4.1, -4.2, -4.3, -4.7, -4.83, -4.85, -5.3, -5.4; HRMS (TOF+)
calcd. for C47H960-SisNa (M+Na) 907.6125, found 907.61086.
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Alcohol 52: To a stirred solution of TBS ether 23 (264 mg, 0.298 mmol) in
THF (3.3 mL) at 0 °C was added a stock solution of HF+pyr (1.2 mL).> After 32 h,
the reaction was quenched with sat. ag. NaHCO; (3.0 mL) and the aqueous layer
was extracted with EtOAc / Et,O (1:1, 4 X 30 mL). The dried (MgSQO,) extract was
concentrated in vacuo and purified by flash chromatography over silica gel,
eluting with 6-12% EtOAc / hexanes, to give alcohol 52 (186 mg, 0.241 mmol,
81%) as colorless oil: [a]p® = +22.5 (¢ = 1.01, CHCIs); IR: (neat) 3420, 2956,
2925, 2879, 2855, 1727, 1470, 1454, 1283, 1248, 1162, 1069, 839, 773 cm™; 'H
NMR (400 MHz, CDCl3) 6 5.73 (s, 1H), 5.31 (t, J= 1.7 Hz, 1H), 4.97 (s, 1H), 4.26
(ddd, J = 10.8, 7.2, 4.8 Hz, 1H), 4.10-4.16 (m, 2H), 3.95 (ddd, J = 9.9, 7.0, 6.1
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Hz, 1H), 3.78 (dt, J = 5.5, 4.8 Hz, 1H), 3.53-3.57 (m, 3H), 3.35 (td, J = 9.0, 2.8
Hz, 1H), 2.46-2.53 (m, 1H), 2.06 (dt, J = 12.1, 6.3 Hz, 1H), 1.85-1.93 (m, 1H),
1.80 (d, J = 1.1 Hz, 3H), 1.62-1.75 (m, 2H), 1.21-1.30 (m, 1H), 1.20 (s, 9H), 1.07
(d, J=7.1 Hz, 3H), 0.98 (d, J = 6.4 Hz, 3H), 0.92 (s, 9H), 0.918 (s, 9H), 0.915 (s,
9H), 0.11 (s, 3H), 0.10 (s, 3H), 0.09 (s, 3H), 0.08 (s, 3H), 0.05 (s, 3H), 0.02 (s,
3H); 3C NMR (100 MHz, CDCl3) 6 178.4, 145.1, 140.6, 125.4, 114.8, 80.5, 79.4,
78.9, 78.6, 75.2, 64.4, 62.0, 46.4, 40.3, 38.6, 38.1, 33.1, 27.2, 26.1, 25.9, 25.8,
18.4, 18.3, 18.1, 16.0, 14.7, -4.2, -4.3, -4.6, -4.7; HRMS (ES+) calcd. for
C41H82078i3Na (M+Na) 793.5266, found 793.5232.
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lodide 6: To a stirred solution of alcohol 52 (186 mg, 0.241 mmol) in
benzene (6.0 mL) at 5 °C were sequentially added imidazole (82.1 mg, 1.20
mmol), PPhs (190 mg, 0.723 mmol) and I, (153 mg, 0.602 mmol). After 10 min,
the reaction was warmed to rt and wrapped with aluminum foil. After 1 h, the
reaction was quenched with sat. aq. Na,S»,03 (20 mL) and the aqueous layer was
extracted with Et,O (3 X 40 mL). The dried (MgSQ,) extract was concentrated in
vacuo and purified by flash chromatography over silica gel, eluting with 2-5%
EtOAc / hexanes, to give iodide 6 (191 mg, 0.216 mmol, 90%) as colorless oil:
[a]o® = +27.6 (¢ = 1.02, CHCIs); IR: (neat) 2955, 2923, 2853, 1730, 1472, 1460,
1253, 1159, 1073, 1037, 834, 775 cm™; '"H NMR (700 MHz, CDCl3) d 5.82 (s,
1H), 5.34 (dd, J = 2.1, 1.4 Hz, 1H), 4.99 (s, 1H), 4.27 (ddd, J = 10.8, 7.2, 4.8 Hz,
1H), 4.12-4.16 (m, 2H), 3.98 (ddd, J = 9.9, 6.8, 6.1 Hz, 1H), 3.69 (dt, J = 6.7, 4.4
Hz, 1H), 3.56 (dd, J = 6.9, 3.1 Hz, 1H), 3.37 (id, J = 9.1, 2.8 Hz, 1H), 3.18 (dd, J
= 10.0, 4.3 Hz, 1H), 3.15 (dd, J = 10.0, 6.8 Hz, 1H), 2.67 (qd, J = 6.9, 4.7 Hz,
1H), 2.06 (dt, J = 12.2, 6.2 Hz, 1H), 1.88-1.92 (m, 1H), 1.80-1.85 (m, 1H), 1.81
(d, J = 1.3 Hz, 3H), 1.65-1.70 (m, 1H), 1.27-1.32 (m, 1H), 1.21 (s, 9H), 1.06 (d, J
= 7.0 Hz, 3H), 0.99 (d, J = 6.4 Hz, 3H), 0.93 (s, 9H), 0.92 (s, 18H), 0.14 (s, 3H),
0.108 (s, 3H), 0.106 (s, 3H), 0.09 (s, 3H), 0.06 (s, 3H), 0.03 (s, 3H); '°*C NMR
(176 MHz, CDCI3) & 178.4, 145.0, 139.5, 126.3, 115.2, 80.5, 79.2, 78.6, 78.5,
74.9, 62.1, 47.1, 40.3, 38.7, 38.1, 33.2, 27.2, 26.2, 26.0, 25.8, 18.4, 18.3, 18.0,
16.1, 16.0, 15.0, 11.4, -4.0, 4.1, -4.2, -4.73, -4.75; HRMS (ES+) calcd. for
C41Hg106SizINa (M+Na) 903.4283, found 903.4263.
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Alcohol 53: To a stirred solution of ketone 7 (3.30 g, 6.57 mmol) in MeOH
(83.0 mL) at rt was added NaBH4 (249 mg, 6.57 mmol). After 1 h, the reaction
was quenched with sat. ag. NH4Cl (50 mL) and the MeOH was removed in
vacuo. EtOAc (150 mL) was added to the residue and the aqueous layer was
extracted with EtOAc (3 X 150 mL). The dried (MgSO,) extract was concentrated
in vacuo and purified by flash chromatography over silica gel, eluting with 10-
20% EtOAc / hexanes, to give diastereomeric alcohol 53 (3.17 g, 6.27 mmol,
95%) as colorless oil. Analytically pure samples of the individual diastereomers
could be obtained via chromatography over silica gel, eluting with 10-20% EtOAc
/ hexanes, to give sequentially the major diastereomer followed by the minor
diastereomer. 53 Major Isomer: [a]p® = -30.8 (¢ = 1.00, CHCIs); IR: (neat) 3490,
2960, 2929, 2855, 1731, 1470, 1287, 1260, 1158, 1092, 835, 781 cm™'; 'H NMR
(700 MHz, CDCI3) d 4.40 (bs, 1H), 4.34-4.38 (m, 1H), 4.24 (ddd, J = 10.9, 6.2,
5.4 Hz, 1H), 4.16 (ddd, J=10.9, 8.3, 6.1 Hz, 1H), 3.97 (ddd, J = 8.8, 8.3, 3.8 Hz,
1H), 3.70 (dd, J = 8.0, 3.1 Hz, 1H), 3.58-3.65 (m, 2H), 2.15 (dd, J = 12.9, 5.2 Hz,
1H), 1.81-1.90 (m, 2H), 1.70 (ddt, J= 1.9, 4.6, 11.6 Hz, 1H), 1.21 (s, 9H), 0.93 (s,
9H), 0.90 (s, 9H), 0.139 (s, 6H), 0.133 (s, 3H), 0.11 (s, 3H); *C NMR (176 MHz,
CDCI3) 6 178.5, 87.2, 74.0, 72.7, 65.8, 61.9, 41.2, 38.7, 35.0, 27.2, 25.8, 18.3,
182, -4.4, -4.9, -5.68, -5.69; HRMS (ES+) caled. for CQ5H5SOGSi2 (M+H)
505.3381, found 505.3394.

53 Minor Isomer: [a]p® = -28.7 (¢ = 1.01, CHCI3); IR: (neat) 3490, 2960,
2925, 2859, 1734, 1715, 1474, 1256, 1155, 1092, 839, 777 cm™; '"H NMR (700
MHz, CDCls) d 4.24-4.28 (m, 1H), 4.19-4.22 (m, 1H), 4.10-4.17 (m, 2H), 3.68-
3.70 (m, 3H), 3.64 (dd, J = 12.0, 5.9 Hz, 1H), 3.39 (m, 1H) 2.42 (ddd, J = 12.0,
7.0, 6.2 Hz, 1H), 1.93-1.97 (m, 1H), 1.87-1.92 (m, 1H), 1.72 (dt, J= 8.8, 12.1 Hz,
1H), 1.21 (s, 9H), 0.92 (s, 9H), 0.90 (s, 9H), 0.127 (s, 3H), 0.124 (s, 3H), 0.10 (s,
3H), 0.09 (s, 3H); '*C NMR (176 MHz, CDCl;) d 178.5, 86.1, 74.7, 74.1, 72.9,
65.5, 61.6, 40.4, 38.7, 35.4, 27.2, 25.8, 18.28, 18.24, -4.5, -4.7, -5.3, -5.4; HRMS
(ES+) calcd. for 025H35068i2 (M+H) 505.3381, found 505.3394.
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Thioate 54: To a stirred solution of diastereomeric alcohol 53 (3.17 g, 6.27
mmol) in deoxygenated toluene (75.0 mL) at rt was added thiocarbonyl-
diimidazole (3.36 g, 18.8 mmol) heated to 100 °C. After 20 h, the solvent was
removed in vacuo. The residue was directly loaded onto column and purified by

15



flash chromatography over silica gel, eluting with 15-30% EtOAc / hexanes, to
give diastereomeric thioate 54 (3.82 g, 6.21 mmol, 99%) as colorless oil.
Analytically pure samples of the individual diastereomers could be obtained via
chromatography over silica gel, eluting with 15-30% EtOAc / hexanes, to give
sequentially the major diastereomer followed by the minor diastereomer. 54
Major Isomer: [a]p?® = -14.5 (c = 1.02, CHCI); IR: (neat) 2953, 2929, 2894, 2855,
1727, 1474, 1392, 1283, 1244, 1151, 1104, 832, 781 cm™; '"H NMR (700 MHz,
CDCl3) & 8.31 (s, 1H), 7.60 (s, 1H), 7.09 (dd, J= 1.6, 0.8 Hz, 1H), 5.97 (t, J=3.3
Hz, 1H), 4.30-4.34 (m, 1H), 4.25 (ddd, J = 11.0, 6.3, 5.3 Hz, 1H), 4.19 (ddd, J =
11.0, 8.1, 6.2 Hz, 1H), 4.13 (dd, J = 7.8, 3.1 Hz, 1H), 3.95 (dt, J = 7.8, 4.5 Hz,
1H), 3.57-3.61 (m, 2H), 2.52 (ddd, J = 14.3, 6.2, 0.9 Hz, 1H), 2.06 (ddd, J = 14.3,
9.1, 4.6 Hz, 1H), 1.87-1.94 (m, 2H), 1.21 (s, 9H), 0.92 (s, 9H), 0.83 (s, 9H), 0.14
(s, 3H), 0.13 (s, 3H), -0.02 (s, 3H), -0.04 (s, 3H); '*C NMR (176 MHz, CDCl3) &
182.6, 178.4, 136.6, 131.0, 117.7, 84.4, 82.2, 73.8, 72.6, 66.0, 61.5, 39.3, 38.7,
35.0, 27.2, 25.9, 25.8, 18.5, 18.3, -4.4, -4.6, -5.4, -5.5; HRMS (ES+) calcd. for
CQQH5506NZSiQS (M+H) 615.3319, found 615.3309.

54 Minor Isomer: [a]p® = -21.4 (¢ = 1.04, CHCIl3); IR: (neat) 2956, 2929,
2883, 2855, 1727, 1470, 1396, 1337, 1287, 1244, 1228, 1158, 1088, 835, 773
cm™; "TH NMR (700 MHz, CDCls) & 8.36 (s, 1H), 7.64 (t, J = 1.4 Hz, 1H), 7.09 (dd,
J=1.6,0.8 Hz, 1H), 6.00 (ddd, J = 7.3, 2.8, 2.1 Hz, 1H), 4.44 (t, J = 2.1 Hz, 1H),
4.38-4.42 (m, 1H), 4.23 (ddd, J = 11.1, 6.1, 5.6 Hz, 1H), 4.19 (ddd, J = 11.1, 8.1,
5.8 Hz, 1H), 3.93 (ddd, J = 7.7, 4.8, 2.8 Hz, 1H), 3.71 (dd, J = 9.8, 7.8 Hz, 1H),
3.58 (dd, J = 9.8, 4.9 Hz, 1H), 2.75 (dt, J = 14.0, 7.4 Hz, 1H), 1.96-2.01 (m, 1H),
1.89-1.94 (m, 2H), 1.21 (s, 9H), 0.90 (s, 18H), 0.15 (s, 3H), 0.13 (s, 3H), 0.09 (s,
3H), 0.08 (s, 3H); '*C NMR (176 MHz, CDCls) & 183.5, 178.5, 136.9, 130.9,
117.8, 86.9, 83.2, 74.3, 63.5, 61.6, 38.7, 38.5, 35.4, 27.2, 25.9, 18.3, 17.9, -4.2, -
4.7, -5.32, -5.35; HRMS (ES+) calcd. for CogHs506N2SioS (M+H) 615.3319, found
615.3298.
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Tetrahydrofuran 28: To a stirred solution of thioate 54 (3.82 g, 6.21
mmol) in deoxygenated toluene (340.0 mL) at rt was added AIBN (102 mg, 0.621
mmol) and heated to 95 °C. BuzSnH (3.61 g, 3.4 mL, 12.4 mmol) was added
dropwise over 45 min. After additional 1.5 h, the reaction was cooled down to rt
and the solvent was removed in vacuo. The residue was directly loaded onto the
column and purified by flash chromatography over silica gel, eluting with 3-6%
EtOAc / hexanes, to give tetrahydrofuran 28 (2.76 g, 5.65 mmol, 91%) as
colorless oil: [a]p?® = -21.6 (¢ = 1.02, CHCIs); IR: (neat) 2958, 2931, 2859, 1734,
1474, 1288, 1255, 1156, 1097, 836, 779 cm™'; 'H NMR (400 MHz, CDCl3) d 4.12-
4.22 (m, 2H), 3.98-4.10 (m, 2H), 3.67(dd, J = 11.6, 7.8 Hz, 1H), 3.55-3.59 (m,

16



2H), 2.02-2.09 (m, 1H), 1.74-1.98 (m, 4H), 1.51 (ddd, J = 18.2, 11.7, 8.6 Hz, 1H),
1.20 (s, 9H), 0.909 (s, 9H), 0.905 (s, 9H), 0.091 (s, 3H), 0.089 (s, 3H), 0.07 (s,
3H), 0.06 (s, 3H); '*C NMR (176 MHz, CDCl;) d 178.6, 78.9, 76.2, 75.8, 65.0,
62.1, 38.7, 34.8, 32.5, 27.5, 27.2, 26.0, 25.9, 18.4, 18.2, -4.2, -4.7, -5.3; HRMS
(ES+) calcd. for CosHs305Sis (M+H) 489.3432, found 489.3418.
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Alcohol 55: To a stirred solution of pivaloyl ester 28 (1.51 g, 3.08 mmol) in
Et,O (58.0 mL) at 0 °C was added LiAlH4 (235 mg, 6.17 mmol) in one portion.
After 30 min, the reaction was quenched with dropwise addition of H>O (3.0 mL)
and the organic layer was decanted. The solid formed was washed with Et,O (3
X 50 mL). The dried (MgSQ,) extract was concentrated in vacuo and purified by
flash chromatography over silica gel, eluting with 15-20% EtOAc/ hexanes, to
give alcohol 55 (1.20 g, 2.96 mmol, 96%) as colorless oil: [a]p®® = -20.8 (¢ = 1.01,
CHCls); IR: (neat) 3443, 2953, 2921, 2879, 2851, 1470, 1458, 1260, 1081, 1003,
835, 777cm™; 'TH NMR (400 MHz, CDCl3) 5 4.12-4.19 (m, 2H), 3.78-3.82 (m, 2H),
3.65 (dd, J = 11.2, 8.1 Hz, 1H), 3.54-3.59 (m, 2H), 3.01-3.04 (m, 1H), 2.02-2.09
(m, 1H), 1.92-2.00 (m, 1H), 1.68-1.87 (m, 3H), 1.58 (ddd, J = 18.2, 11.8, 8.6 Hz,
1H), 0.98 (t, J= 7.9 Hz, 9H), 0.91 (s, 9H), 0.90 (s, 9H), 0.09 (s, 6H), 0.07 (s, 3H),
0.06 (s, 3H); "*C NMR (176 MHz, CDCls) & 80.2, 79.3, 75.5, 64.8, 62.0, 37.0,
32.6, 27.2, 25.99, 25.90, 18.3, 18.1, -4.2, -4.7, -5.4; HRMS (ES+) calcd. for
CgoH4504Si2 (M+H) 405.2856, found 405.2871.
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Alcohols 31 and 32: To a stirred solution of oxalyl chloride (377 mg, 0.26
mL, 2.97 mmol) in CH2Cl, (18.0 mL) at -78 °C was cannulated a solution of
DMSO (483 mg, 0.44 mL, 6.19 mmol) in CH.Cl, (2.9 mL). After 10 min, a solution
of alcohol 55 (1.00 g, 2.47 mmol) in CH.Cl, (5.0 mL) was cannulated to it. After
40 min, EtsN (1.25 g, 1.8 mL, 12.37 mmol) was added and the cooling bath was
removed. After 15 min, the reaction was quenched with H,O (30 mL) and the
aqueous layer was extracted with CH.Cl, (3 X 100 mL). The dried (MgSOQO.)
extract was concentrated in vacuo and was quickly passed through a short plug
of silica gel to give the crude aldehyde 29.

To a solution of lodide 30° (860 mg, 2.96 mmol) in Et,O (50.0 mL) at -78
°C was added t-BuLi (3.5 mL, 5.93 mmol, 1.7 M in pentane). After 10 min, the
reaction was warmed to rt for 25 min and then cooled back down to -78 °C. A
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solution of the crude aldehyde 29 in Et,O (35.0 mL and 2 X 2.5 mL wash) was
cannulated to it. After 30 min, the reaction was quenched with sat. agq. NH4CI (35
mL) and the aqueous layer was extracted with Et,O (3 X 100 mL). The dried
(MgSO0.) extract was concentrated in vacuo and purified by flash chromatography
over silica gel, eluting with 5-10% EtOAc / hexanes, to give diastereomeric
alcohols 31 and 32 (1.00 g, 1.78 mmol, 72%, 1.5:1 dr) as colorless oil: Major
alcohol 31: [a]p® = -14.4 (¢ = 1.01, CHCIl3); IR: (neat) 3490, 2957, 2929, 2872,
2858, 1458, 1253, 1095, 835, 776, cm™'; '"H NMR (700 MHz, CDCls) & 7.35-7.36
(m, 4H), 7.28-7.30 (m, 1H), 4.53 (s, 2H), 4.13-4.17 (m, 2H), 3.93 (t, J = 9.0 Hz,
2H), 3.88 (s, 1H), 3.66 (dd, J= 11.7, 8.1 Hz, 1H), 3.56-3.58 (m, 2H), 3.39 (dd, J=
9.1, 6.1 Hz, 1H), 3.31 (dd, J = 9.1, 6.5 Hz, 1H), 2.05-2.09 (m, 2H), 1.92-1.96 (m,
1H), 1.79-1.85 (m, 1H), 1.63-1.65 (m, 1H), 1.59 (ddd, J = 13.7, 9.0, 5.2 Hz, 1H),
1.48-1.56 (m, 2H), 1.25 (ddd, J= 13.7, 8.2, 3.7 Hz, 1H), 1.00 (d, J = 6.7 Hz, 3H),
0.914 (s, 9H), 0.910 (s, 9H), 0.10 (s, 3H), 0.09 (s, 3H), 0.073 (s, 3H), 0.070 (s,
3H); *C NMR (176 MHz, CDCls) & 138.7, 128.2, 127.5, 127.3, 80.0, 79.4, 76.4,
75.7,72.8, 69.4, 65.0, 43.3, 42.1, 33.0, 30.2, 26.9, 25.98, 25.90, 18.3, 18.1, 17.3,
-4.2, -4.7, -5.3, -5.4; HRMS (ES+) calcd. for C31Hs905Si> (M+H) 567.3901, found
567.3882.

Mosher ester determination of stereochemistry in compound 31’
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Ketone 57: To a stirred solution of diastereomeric alcohols 31/32 (747
mg, 1.31 mmol) in CHxCl, (26.0 mL) with 4 A mol. sieves (500 mg) were added
NMO (463 mg, 3.95 mmol) followed by TPAP (46.3 mg, 0.131 mmol). After 30
min, the reaction was directly loaded onto column and purified by flash
chromatography over silica gel, eluting with 10-15% EtOAc / hexanes, to give
ketone 57 (708 mg, 1.25 mmol, 95%) as colorless oil: [a]p®® = -12.6 (¢ = 1.03,
CHCl3); IR: (neat) 2954, 2929, 2856, 1713, 1471, 1361, 1253, 1096, 835, 777,
735 cm™; 'H NMR (700 MHz, CDCls) & 7.33-7.37 (m, 4H), 7.28-7.31 (m, 1H),
4.49 (s, 2H), 4.32 (ddd, J = 12.3, 8.6, 6.2 Hz, 1H), 4.08 (id, J = 7.4, 3.4 Hz, 1H),
3.66 (dd, J=11.7, 7.9 Hz, 1H), 3.55-3.57 (m, 2H), 3.35 (dd, J = 9.2, 5.6 Hz, 1H),
3.28 (dd, J=9.2, 6.8 Hz, 1H), 2.72 (dd, J = 15.5, 6.8 Hz, 1H), 2.62 (dd, J = 16.3,
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5.4 Hz, 1H), 2.51 (dd, J = 15.5, 6.1 Hz, 1H), 2.38-2.42 (m, 1H), 2.34 (dd, J =
16.3, 7.6 Hz, 1H), 2.10-2.14 (m, 1H), 1.91-1.95 (m , 1H), 1.81-1.87 (m, 1H), 1.44-
1.49 (m, 1H), 0.96 (d, J = 6.7 Hz, 3H), 0.90 (s, 18H), 0.09 (s, 3H), 0.08 (s, 3H),
0.068 (s, 3H), 0.065 (s, 3H); *C NMR (176 MHz, CDCls) & 209.0, 138.5, 128.3,
127.59, 127.53, 78.9, 75.7, 75.5, 75.0, 72.9, 65.0, 49.3, 47.5, 32.5, 29.5, 27.4,
26.0, 25.9, 18.4, 18.2, 17.2, -4.2, -4.7, -5.32, -5.34; HRMS (ES+) calcd. for
031 H5GO5Si2Na (M+Na) 587.3564, found 587.3553.
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Alcohol 31: To a stirred solution of ketone 57 (708 mg, 1.25 mmol) in THF
(100.0 mL) was added L-Selectride (3.8 mL, 3.80 mmol, 1 M in THF) and
warmed to -30 °C over 1 h. After 5 h, the reaction was quenched with sat. aq.
NH.CI (30 mL) and the aqueous layer was extracted with Et,O (3 X 60 mL). The
dried (MgSO,4) extract was concentrated in vacuo and purified by flash
chromatography over silica gel, eluting with 5-10% EtOAc / hexanes, to give pure
alcohol 31 (638 mg, 1.12 mmol, 90%, 15:1 dr) as colorless oil.
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EE ether 58: To a stirred solution of alcohol 31 (946 mg, 1.67 mmol) in
CH.Cl, (26.0 mL) were added ethyl vinyl ether (3.00 g, 4.0 mL, 41.7 mmol)
followed by PPTS (1.5 mg, 41.7 umol). After 14 h, the reaction was quenched
with EtsN (1.44 g, 2.0 mL, 14.2 mmol) and was concentrated in vacuo. The
residue was purified by flash chromatography over silica gel, eluting with 3-6%
EtOAc / hexanes, to give EE ether 58 (1.00 g, 1.57 mmol, 94%) as colorless oil:
[a]o® = -21.0 (c = 1.00, CgHs); IR: (neat) 2954, 2929, 2857, 1471, 1361, 1253,
1091, 960, 835, 777 cm™; '"H NMR (700 MHz, CDCls) 3 7.35-7.36 (m, 4H (2
diastereomers)), 7.29-7.30 (m, 1H (1 diastereomer)), 4.72 (q, J = 5.2 Hz, 1H (1
diastereomer)), 4.68 (q, J = 5.2 Hz, 1H (1 diastereomer)), 4.52 (s, 2H (2
diastereomers)), 4.06-4.10 (m, 1H (2 diastereomers)), 3.94-4.01 (m, 1H (2
diastereomers)), 3.87 (ddd, J = 13.0, 8.1, 4.0 Hz, 1H (1 diastereomer)), 3.78
(ddd, J = 12.6, 8.4, 44 Hz, 1H (1 diastereomer)), 3.61-3.69 (m, 2H (2
diastereomers)), 3.54-3.58 (m , 2H (2 diastereomers)), 3.45-3.53 (m, 1H (2
diastereomers)), 3.35-3.38 (m, 1H (2 diastereomers)), 3.23-3.28 (m, 1H (2
diastereomers)), 2.08-2.13 (m, 1H (1 diastereomer)), 1.98-2.04 (m, 2H (1H of 1
diastereomer and 1H of 2 diastereomers)), 1.90-1.96 (m, 2H (2 diastereomers)),
1.77-1.85 (m, 1H (2 diastereomers)), 1.54-1.63 (m, 2H (2 diastereomers)), 1.42-
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1.48 (m, 1H (2 diastereomers)), 1.31-1.37 (m, 1H (2 diastereomers)), 1.30 (d, J =
5.2 Hz, 3H (2 diastereomers)), 1.21 (t, J= 7.0 Hz, 3H (2 diastereomers)), 1.01 (d,
J = 6.6 Hz, 3H (1 diastereomer)), 1.00 (d, J = 6.6 Hz, 3H (1 diastereomer)), 0.91
(s, 9H (2 diastereomers)), 0.90 (s, 9H (2 diastereomers)), 0.094 (s, 3H), 0.090 (s,
3H), 0.08 (s, 3H)), 0.07 (s, 3H)); *C NMR (176 MHz, CDCl;) 5 138.8, 138.7,
128.3, 128.2, 127.5, 127.4, 127.3, 99.6, 98.3, 78.6, 78.5, 76.4, 76.3, 76.2, 76.0,
72.9,72.87,72.84,71.9, 65.1, 60.7, 60.5, 41.8, 41.2, 39.0, 38.6, 33.2, 32.9, 29.8,
29.7, 27.39, 27.36, 26.0, 25.9, 20.9, 20.7, 18.4, 18.1, 17.3, 17.0, 15.4, 15.3, -4.1,
-4.2, -4.6, -4.7; HRMS (ES+) calcd. for CzsHgsOsSioNa (M+Na) 661.4296, found
661.4295.
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Sulfide 59: To a stirred solution of benzyl ether 58 (756 mg, 1.18 mmol) in
i-PrOH (49.0 mL) was added Pd/C (510 mg, 10 mol% by weight). The flask was
fitted with a H, balloon and purged with H,. After 18 h, the reaction was passed
through a plug of celite and the celite plug was washed with EtOAc (100 mL).
The solvent was removed in vacuo to give the crude alcohol 33.

To a stirred solution of crude alcohol 33 in THF (7.0 mL) at 0 °C were
added PhyS, (426 mg, 1.95 mmol) followed by n-BuzP (413 mg, 0.52 mL, 2.04
mmol) and the reaction was warmed to rt. After 15 h, the solvent was removed in
vacuo and the residue was purified by flash chromatography over silica gel,
eluting with 5-10% EtOAc / hexanes, to give sulfide 59 (592 mg, 0.923 mmol,
78%) as colorless oil: [a]p? = -36.9 (¢ = 1.03, CsHe); IR: (neat) 2955, 2929, 2857,
1472, 1376, 1253, 1091, 959, 835, 776, 736, 690 cm”; 'H NMR (400 MHz,
CDCl;) & 7.33-7.36 (m, 2H (2 diastereomers)), 7.25-7.29 (m, 2H (2
diastereomers)), 7.13-7.18 (m, 1H (2 diastereomers)), 4.70 (q, J = 5.2 Hz, 1H (1
diastereomer)), 4.64 (q, J = 5.2 Hz, 1H (1 diastereomer)), 4.05-4.11 (m, 1H (2
diastereomers)), 3.92-4.01 (m, 1H (2 diastereomers)), 3.82-3.88 (m, 1H (1
diastereomer)), 3.72-3.79 (m, 1H (1 diastereomer)), 3.64-3.71 (m, 1H (2
diastereomers)), 3.50-3.62 (m, 3H (2 diastereomers)), 3.37-3.47 (m, 1H (1
diastereomer)), 2.93-2.99 (m, 1H (2 diastereomers)), 2.74-2.81 (m, 1H (2
diastereomers)), 1.87-2.10 (m, 3H (2 diastereomers)), 1.68-1.85 (m 3H (2
diastereomers)), 1.51-1.58 (m, 1H (2 diastereomers)), 1.39-1.48 (m, 2H (2
diastereomers)), 1.27 (d, J = 5.2 Hz, 3H (1 diastereomer)), 1.23 (d, J = 5.2 Hz (1
diastereomer)), 1.19 (t, J = 7.0 Hz, 3H (1 diastereomer)), 1.14 (t, J= 7.0 Hz, 3H
(1 diastereomer)), 1.08 (d, J = 6.5 Hz, 3H (1 diastereomer)), 1.07 (d, J = 6.5 Hz,
3H (1 diastereomer)), 0.91 (s, 18H (2 diastereomers)), 0.09 (s, 6H (2
diastereomers)), 0.073 (s, 3H (2 diastereomers)), 0,070 (s, 3H (2
diastereomers)); '>*C NMR (100 MHz, CDCls) & 137.4, 129.1, 129.0, 128.79,
128.783, 125.6, 125.5, 99.8, 98.1, 78.6, 78.5, 77.2, 76.24, 76.20, 76.1, 73.1, 71.8,
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65.0, 60.7, 60.3, 41.99, 41.91, 41.6, 41.3, 41.1, 33.2, 33.0, 29.3, 27.3, 26.0, 25.9,
20.8, 20.6, 19.3, 19.1, 18.4, 18.1, 15.3, -4.1, -4.2, -4.7, -5.3; HRMS (ES+) calcd.
for C34Hs405SSi-Na (M+Na) 663.3911, found 663.3882.

SPh SO,Ph

—_—

H H
OTBS OTBS
59 34

Sulfone 34: To a stirred solution of sulfide 59 (592 mg, 0.923 mmol) in
CH3CN (16.0 mL) at rt were added NMO (325 mg, 2.77 mmol) followed by TPAP
(163 mg, 0.461 mmol). After 12 h, the reaction was directly loaded onto column
and purified by flash chromatography over silica gel, eluting with 10-30% EtOAc /
hexanes, to give sulfone 34 (574 mg, 0.852 mmol, 92%) as colorless oil: [a]p?® =
-27.8 (¢ = 1.00, C¢Hg); IR: (neat) 2955, 2929, 2856, 1471, 1446, 1377, 1307,
1253, 1147, 1086, 835, 776, 689 cm™; 'H NMR (700 MHz, CDCl3) & 7.93-7.96
(m, 2H (2 diastereomers)), 7.64-7.67 (m, 1H (2 diastereomers)), 7.56-7.59 (m, 2H
(2 diastereomers)), 4.67 (q, J=5.2 Hz, 1H (1 diastereomer)), 4.62 (q, J = 5.2 Hz,
1H (1 diastereomer)), 4.05-4.09 (m, 1H (2 diastereomers)), 3.88-3.94 (m, 1H (2
diastereomers)), 3.81-3.85 (m, 1H (1 diastereomer)), 3.69-3.72 (m, 1H (1
diastereomer)), 3.63-3.66 (m, 1H (2 diastereomers)), 3.59-3.63 (m, 1H (1
diastereomer)), 3.50-3.56 (m, 3H (1H of 1 diastereomer and 2H of 2
diastereomers)), 3.40-3.47 (m, 1H (2 diastereomers)), 3.23 (dd, J = 14.2, 4.7 Hz,
1H (1 diastereomer)), 3.17 (dd, J = 14.2, 4.3 Hz, 1H (1 diastereomer)), 2.97 (dd,
J = 82, 5,5 Hz, 1H (1 diastereomer)), 2.95 (dd, J = 8.3, 5.7 Hz, 1H (1
diastereomer)), 2.32-2.37 (m, 1H (1 diastereomer)), 2.21-2.26 (m, 1H (1
diastereomer)), 1.96-2.01 (m, 1H (2 diastereomers)), 1.86-1.94 (m, 2H (1H of 1
diastereomer and 1H of 2 diastereomers)), 1.78-1.84 (m, 1H (2 diastereomers)),
1.72-1.76 (m, 1H (1 diastereomer)), 1.39-1.62 (m, 4H (2 diastereomers)), 1.23 (d,
J =5.2 Hz, 3H (1 diastereomer)), 1.21 (d, J = 5.2 Hz, 3H (1 diastereomer)), 1.19
(t, J = 7.1 Hz, 3H (1 diastereomer)), 1.17 (t, J = 7.1 Hz, 3H (1 diastereomer)),
1.148 (d, J = 6.6 Hz, 3H (1 diastereomer)), 1.145 (d, J = 6.6 Hz, 3H (1
diastereomer)), 0.909 (s, 9H (1 diastereomer)), 0.907 (s, 9H (1 diastereomer)),
0.89 (s, 9H (2 diastereomers)), 0.06-0.08 (m, 12H (2 diastereomers)); *C NMR
(176 MHz, CDCls) & 141.2, 141.0, 133.5, 133.3, 129.2, 129.1, 128.04, 128.0,
99.9, 97.9, 78.6, 78.5, 76.0, 75.9, 72.9, 71.1, 65.0, 63.26, 63.20, 60.7, 60.6, 41.8,
41.7,41.5, 40.7, 33.2, 33.0, 27.3, 27.2, 26.0, 25.9, 25.86, 25.83, 20.7, 20.6, 19.8,
19.7, 18.4, 18.1, 15.4, 15.3, -4.20, -4.22, -4.6, -4.7, -5.3; HRMS (ES+) calcd. for
034H640788i2Na (M+Na) 695.3809, found 695.3818.
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Alcohol 60: To a stirred solution of bis-TBS ether 34 (574 mg, 0.852
mmol) in THF (8.0 mL) at 0 °C was added a stock solution of HF+pyr® (4.8 mL)
over 30 min. After 24 h, the reaction quenched with sat. ag. NaHCOj3 (50 mL) and
the aqueous layer was extracted with EtOAc / Et,O (2:1, 3 X 100 mL). The dried
(MgSO0.) extract was concentrated in vacuo and purified by flash chromatography
over silica gel, eluting with 20-60% EtOAc / hexanes, to give alcohol 60 (380 mg,
0.679 mmol, 80%) as colorless oil: [a]p?® = -30.2 (¢ = 1.01, CgHe); IR: (neat)
3468, 2957, 2930, 2857, 1462, 1447, 1377, 1306, 1253, 1145, 1086, 1056, 836,
777,689 cm™; "H NMR (700 MHz, CDCls) & 7.93-7.95 (m, 2H (2 diastereomers)),
7.64-7.67 (m, 1H (2 diastereomers)), 7.56-7.59 (m, 2H (2 diastereomers)), 4.67
(g, J = 5.2 Hz, 1H (1 diastereomer)), 4.63 (q, J = 5.2 Hz, 1H (1 diastereomer)),
4.06-4.10 (m, 1H (2 diastereomers)), 3.94-4.01 (m, 1H (2 diastereomers)), 3.80-
3.83 (m, 1H (1 diastereomer)), 3.65-3.71 (m, 3H (1H of 1 diastereomer and 2H of
2 diastereomers)), 3.56-3.61 (m, 2H (1H of 1 diastereomer and 1H of 2
diastereomers)), 3.52 (ddd, J = 14.0, 9.2, 7.0 Hz, 1H (1 diastereomer)), 3.46
(ddd, J=14.0, 9.2, 7.0 Hz, 1H (1 diastereomer)), 3.42 (ddd, J = 14.0, 9.2, 7.0 Hz,
1H (1 diastereomer)), 3.22 (dd, J = 14.2, 5.0 Hz, 1H (1 diastereomer)), 3.16 (dd,
J =142, 4.6 Hz, 1H (1 diastereomer)), 2.95-2.99 (m, 1H (2 diastereomers)),
2,45-2.47 (m, 1H (2 diastereomers)), 2.32-2.38 (m, 1H (1 diastereomer)), 2.21-
2.28 (m, 1H (1 diastereomer)), 2.01-2.06 (m, 1H (2 diastereomers)), 1.88-1.97
(m, 2H (1H of 1 diastereomer and 1H of 2 diastereomers)), 1.72-1.79 (m, 2H (1H
of 1 diastereomer and 1H of 2 diastereomers)), 1.61-1.69 (m, 1H (2
diastereomers)), 1.49-1.57 (m, 1H (2 diastereomers)), 1.42-1.48 (m, 2H (2
diastereomers)), 1.24 (d, J = 5.2 Hz, 3H (1 diastereomer)), 1.23 (d, J = 5.2 Hz,
3H (1 diastereomer)), 1.19 (t, J = 7.0 Hz, 3H (1 diastereomer)), 1.17 (t, J=7.0
Hz, 3H (1 diastereomer)), 1.13 (d, J = 6.6 Hz, 3H (1 diastereomer)), 1.12 (d, J =
6.7 Hz, 3H (1 diastereomer)), 0.92 (s, 9H (2 diastereomers)), 0.112-0.117 (m, 6H
(2 diastereomers)); '*C NMR (176 MHz, CDClz) & 140.1, 140.0, 133.5, 133.4,
129.2, 129.1, 128.0, 127.9, 99.9, 97.7, 80.4, 80.3, 76.3, 76.2, 74.47, 74.42, 72.8,
70.7, 64.6, 63.13, 63.10, 60.5, 60.3, 41.7, 41.5, 40.6, 32.9, 32.7, 27.5, 25.88,
25.81, 25.78, 20.59, 20.50, 20.0, 19.7, 18.1, 15.4, 15.3, -4.5, -4.6; HRMS (ES+)
calcd. for CogHs00,SSiNa (M+Na) 581.2944, found 581.2930.
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Diene 37: To a stirred solution of oxalyl chloride (108 mg, 72 pL, 0.814
mmol) in CHxCl, (4.2 mL) at -78 °C was cannulated a solution of DMSO (133 mg,
0.12 mL, 1.70 mmol) in CHxCl> (1.2 mL). After 15 min, a solution of alcohol 60
(380 mg, 0.679 mmol) in CH.Cl, (2.0 mL and 2 X 0.5 mL wash) was cannulated
to it. After 45 min, EtsN (346 mg, 0.48 mL, 3.39 mmol) was added. After 10 min,
the cooling bath was removed and the reaction was quenched with H,O (20 mL).
The aqueous layer was extracted with CHxCl, (3 X 50 mL) and the dried (MgSQO.)
extract was concentrated in vacuo and was quickly passed through a short plug
of silica gel to give the crude aldehyde 35.

To a stirred solution of tributyl phosphonium salt 36 (341 mg, 0.970 mmol)
in THF (7.6 mL) at -45 °C was added n-BuLi (0.40 mL, 1.00 mmol, 2.5 M in
hexane) and was warmed to rt over 45 min. After 2 h, the reaction was cooled
back down to -78 °C and a solution of the crude aldehyde 35 in THF (7.6 mL)
was cannulated to it. The reaction was slowly warmed to rt over 2.5 h. After
another 3 h, the reaction was quenched with H,O (15 drops) and the solvent was
removed in vacuo. The residue was purified by flash chromatography over silica
gel, eluting with 10-30% EtOAc / hexanes, to give diene 37 (401 mg, 0.658 mmol,
97%, 11:1 E:Z inseparable mixture) as colorless oil: [a]p?® = +12.7 (¢ = 1.02,
CsHs); IR: (neat) 2956, 2928, 2856, 1446, 1378, 1308, 1253, 1148, 1086, 959,
836, 776, 689 cm”; '"H NMR (700 MHz, CDCls) & 7.93-796 (m, 2H (2
diastereomers)), 7.64-7.67 (m, 1H (2 diastereomers)), 7.56-7.59 (m, 2H (2
diastereomers)), 6.43-6.47 (m, 1H (2 diastereomers of E isomer)), 6.21 (t, J =
11.2 Hz, 1H of Z isomer), 6.06-6.09 (m, 1H of Z isomer)), 5.83 (d, J = 11.0 Hz,
1H (2 diastereomers of E isomer)), 5.53 (ddd, J = 14.1, 5.7, 3.1 Hz, 1H (2
diastereomers of E isomer)), 5.29 (q, J = 10.1 Hz, 1H of Z isomer), 4.67 (q, J =
5.2 Hz, 1H (1 diastereomer)), 4.63 (q, J = 5.2 Hz, 1H (1 diastereomer)), 4.46 (dd,
J=9.0,5.2 Hz, 1H of Z isomer), 4.16 (t, J = 5.6 Hz, 1H (2 diastereomers)), 3.86-
3.94 (m, 2H (2 diastereomers)), 3.79-3.83 (m, 1H (1 diastereomer)), 3.67-3.71
(m, 1H (1 diastereomer)), 3.60 (ddd, J = 14.1, 9.2, 7.0 Hz, 1H (1 diastereomer)),
3.53 (ddd, J = 14.1, 9.2, 7.0 Hz, 1H (1 diastereomer)), 3.41-3.47 (m, 1H (2
diastereomers)), 3.25 (dd, J = 14.2, 4.7 Hz, 1H (1 diastereomer)), 3.18 (dd, J =
14.2, 4.4 Hz, 1H (1 diastereomer)), 2.95-2.99 (m, 1H (2 diastereomers)), 2.32-
2.37 (m, 1H (1 diastereomer)), 2.21-2.26 (m, 1H (1 diastereomer)), 1.92-1.98 (m,
1H (2 diastereomers)), 1.84-1.91 (m, 2H (1H of 1 diastereomer and 1H of 2
diastereomers)), 1.79 (s, 3H (2 diastereomers)), 1.77 (s, 3H (2 diastereomers)),
1.67-1.75 (m, 2H (1H of 1 diastereomer and 1H of 2 diastereomers)), 1.57-1.66
(m, 1H (2 diastereomers)), 1.39-1.54 (m, 3H (2 diastereomers)), 1.24 (d, J = 5.2
Hz, 3H (1 diastereomer)), 1.22 (d, J = 5.2 Hz, 3H (1 diastereomer)), 1.19 (t, J =
7.0 Hz, 3H (1 diastereomer)), 1.18 (t, J = 7.0 Hz, 3H (1 diastereomer)), 1.154 (d,
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J = 6.6 Hz, 3H (1 diastereomer)), 1.152 (d, J = 6.6 Hz, 3H (1 diastereomer)),
0.921 (s, 9H (1 diastereomer)), 0.920 (s, 9H (1 diastereomer)), 0.05-0.08 (m, 6H
(2 diastereomers)); *C NMR (176 MHz, CDCls) & 140.2, 140.0, 135.04, 135.02,
133.5, 133.3, 129.97, 129.95, 129.2, 129.1, 128.0, 127.9, 127.45, 127.43, 124.7,
99.9, 98.0, 82.1, 82.0, 76.0, 75.7, 75.6, 72.8, 71.1, 63.19, 63.12, 60.6, 60.5, 41.8,
41.7,41.6, 40.7, 32.9, 32.7, 27.24, 27.21, 25.9, 25.8, 20.7, 20.5, 20.0, 19.7, 18.2,
15.4, 15.3, -4.4, -4.6; HRMS (ES+) calcd. for Cz3Hs605SSiNa (M+Na) 631.3465,
found 631.3459.

SO,Ph

37 61 5

Dienyl Sulfone 5: To a stirred solution of TBS ether 37 (401 mg, 0.658
mmol) in THF (6.7 mL) at rt was added TBAF (2.0 mL, 2.00 mmol, 1 M in THF).
After 12 h, the reaction quenched with H,O (25 mL) and the aqueous layer was
extracted with EtOAc / Et,O (1:1, 3 X 50 mL). The dried (MgSQ,) extract was
concentrated in vacuo to give the crude alcohol 61.

To a stirred solution of crude alcohol 61 in CHxCl, (8.7 mL) at 0 °C were
sequentially added EtzN (523 mg, 0.73 mL, 5.17 mmol), DMAP (39.1 mg, 0.323
mmol) and TESCI (341 mg, 0.38 mL, 2.26 mmol). The reaction was slowly
warmed to rt over 2 h. After another 3 h, the reaction was quenched with sat. aq.
NH.CI (25 mL) and the aqueous layer was extracted with Et,O (3 X 50 mL). The
dried (MgSO,4) extract was concentrated in vacuo and purified by flash
chromatography over silica gel, eluting with 10-30% EtOAc / hexanes, to give
dienyl sulfone 5 (379 mg, 0.622 mmol, 95%) as colorless oil: [a]p®® = +18.0 (¢ =
1.00, CeHs); IR: (neat) 2957, 2913, 2876, 1446, 1377, 1308, 1148, 1086, 1018,
959, 841, 741, 689 cm™; '"H NMR (700 MHz, CDCls) & 7.93-796 (m, 2H (2
diastereomers)), 7.64-7.67 (m, 1H (2 diastereomers)), 7.56-7.59 (m, 2H (2
diastereomers)), 6.42-6.46 (m, 1H (2 diastereomers of E isomer)), 6.21 (t, J =
11.3 Hz, 1H of Z isomer), 6.07-6.09 (m, 1H of Z isomer)), 5.82 (d, J = 11.0 Hz,
1H (2 diastereomers of E isomer)), 5.52 (ddd, J = 15.0, 6.1, 3.0 Hz, 1H (2
diastereomers of E isomer)), 5.29 (q, J = 10.2 Hz, 1H of Z isomer), 4.66 (q, J =
5.2 Hz, 1H (1 diastereomer)), 4.63 (q, J = 5.2 Hz, 1H (1 diastereomer)), 4.46-4.48
(m, 1H of Z isomer), 4.15 (t, J = 5.6 Hz, 1H (2 diastereomers)), 3.86-3.94 (m, 2H
(2 diastereomers)), 3.78-3.82 (m, 1H (1 diastereomer)), 3.67-3.70 (m, 1H (1
diastereomer)), 3.60 (ddd, J = 14.1, 9.2, 7.0 Hz, 1H (1 diastereomer)), 3.53 (ddd,
J=14.1,9.2, 7.0 Hz, 1H (1 diastereomer)), 3.41-3.47 (m, 1H (2 diastereomers)),
3.25 (dd, J=14.2, 4.7 Hz, 1H (1 diastereomer)), 3.17 (dd, J=14.2, 4.4 Hz, 1H (1
diastereomer)), 2.94-2.98 (m, 1H (2 diastereomers)), 2.31-2.36 (m, 1H (
diastereomer)), 2.20-2.26 (m, 1H (1 diastereomer)), 1.92-1.98 (m, 1H (
diastereomers)), 1.84-1.91 (m, 2H (1H of 1 diastereomer and 1H of
diastereomers)), 1.79 (s, 3H (2 diastereomers)), 1.77 (s, 3H (2 diastereomers)),

1
2
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1.68-1.75 (m, 2H (1H of 1 diastereomer and 1H of 2 diastereomers)), 1.57-1.65
(m, 1H (2 diastereomers)), 1.38-1.53 (m, 3H (2 diastereomers)), 1.24 (d, J = 5.2
Hz, 3H (1 diastereomer)), 1.22 (d, J = 5.2 Hz, 3H (1 diastereomer)), 1.19 (t, J =
7.0 Hz, 3H (1 diastereomer)), 1.17 (t, J = 7.0 Hz, 3H (1 diastereomer)), 1.148 (d,
J = 6.6 Hz, 3H (1 diastereomer)), 1.147 (d, J = 6.6 Hz, 3H (1 diastereomer)), 0.96
(t, J = 8.0 Hz, 9H (2 diastereomers)), 0.61 (q, J = 7.9 Hz, 6H (2 diastereomers));
C NMR (176 MHz, CDCls) & 140.2, 140.0, 135.13, 135.11, 133.5, 133.3,
129.96, 129.95, 129.2, 129.1, 128.0, 127.9, 127.54, 127.53, 124.6, 99.8, 98.0,
82.1, 82.0, 76.0, 75.68, 75.63, 72.8, 71.1, 63.17, 63.10, 60.6, 60.5, 41.9, 41.7,
41.6, 40.7, 32.9, 32.7, 27.32, 27.30, 25.9, 25.8, 20.6, 20.5, 19.9, 19.7, 18.2, 15.4,
15.3, 6.8, 5.0; HRMS (ES+) calcd. for C33H5606SSiNa (M+Na) 631.3465, found
631.3466.

Coupled sulfone 38: To a stirred solution of sulfone 5 (325 mg, 0.533
mmol) in THF (2.2 mL) at -60 °C was added LHMDS (0.54 mL, 0.540 mmol, 1 M
in THF) and warmed to -10 °C over 1 h. HMPA (515 mg, 0.50 mL, 2.87 mmol)
was added and the reaction was warmed to 0 °C over 15 min. The reaction was
cooled back down to -10 °C and a solution of iodide 6 (188 mg, 0.213 mmol) in
THF (2.0 mL and 2 X 0.35 mL wash) was cannulated to it and warmed to 0 °C.
After 1.5 h, the cooling bath was removed. After another 1 h, the reaction was
quenched with sat. ag. NH4Cl (20 mL) and the aqueous layer was extracted with
Et;O (3 X 30 mL). The dried (MgSO,4) extract was concentrated in vacuo and
purified by flash chromatography over silica gel, eluting with 5-20% EtOAc /
hexanes, to give diastereomeric coupled sulfone 38 (215 mg, 0.157 mmol, 74%)
as colorless oil along with recovered sulfone 5 (191 mg, 0.313 mmol). Coupled
sulfone 38: [a]p®® = -10.0 (¢ = 1.00, CgHe); IR (neat): 2956, 2935, 2886, 2862,
1730, 1467, 1382, 1304, 1252, 1148, 1081, 1007, 835, 776 cm™ ; 'H NMR (700
MHz, CDCl3) & 7.89-7.94 (m, 2H (4 diastereomers)), 7.60-7.65 (m, 1H (4
diastereomers)), 7.52-7.57 (m, 2H (4 diastereomers)), 6.43-6.48 (m, 1H (4
diastereomers)), 5.79 (m, 2H (1H of 2 diastereomers and 1H of 4
diastereomers)), 5.69 (s, 1H (1 diastereomer)), 5.68 (s, 1H (1 diastereomer)),
552 (dt, J = 15.1, 6.4 Hz, 1H (4 diastereomers)), 5.30-5.33 (m, 1H (4
diastereomers)), 5.05 (s, 1H (1 diastereomer)), 5.01 (s, 1H (1 diastereomer)),
4.88 (s, 1H (1 diastereomer)), 4.86 (s, 1H (2 diastereomers)), 4.66 (q, J = 5.2 Hz,
1H (1 diastereomer)), 4.61 (q, J = 5.2 Hz, 1H (1 diastereomer)), 4.59 (q, J = 5.1
Hz, 1H (1 diastereomer)), 4.49 (q, J = 5.1 Hz, 1H (1 diastereomer)), 4.36-4.39
(m, 1H (2 diastereomers)), 4.25-4.29 (m, 1H (4 diastereomers)), 4.07-4.16 (m, 4H
(1H of 2 diastereomers and 3H of 4 diastereomers)), 3.96-4.00 (m, 1H (2
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diastereomers)), 8.84-3.94 (m, 3H (1H of 2 diastereomers and 2H of 4
diastereomers)), 3.71-3.76 (m, 1H (1 diastereomer)), 3.65-3.69 (m, 1H (1
diastereomer)), 3.52-3.62 (m, 2H (1H of 2 diastereomers + 2H of 4
diastereomers)), 3.43-3.48 (m, 1H (2 diastereomers)), 3.36-3.42 (m, 2H (1H of 2
diastereomers and 1H of 4 diastereomers)), 3.27-3.35 (m, 1H of 2
diastereomers)), 3.10-3.21 (m, 1H (2 diastereomers)), 2.40-2.44 (m, 1H (2
diastereomers)), 2.31-2.34 (m, 1H (2 diastereomers)), 2.14-2.30 (m, 1H (4
diastereomers)), 2.00-2.12 (m, 2H (4 diastereomers)), 1.76-1.99 (m, 6H (4
diastereomers)), 1.90 (s, 3H (2 diastereomers)), 1.88 (s, 3H (2 diastereomers)),
1.79 (s, 3H (4
diastereomers

diastereomers)), 1.777 (s, 3H (2 diastereomers)), 1.771 (s, 3H (2

)), 1.62-1.71 (m, 3H (4 diastereomers)), 1.36-1.46 (m, 2H (4
diastereomers)), 1.26-1.33 (m, 4H (4 diastereomers)), 1.19-1.23 (m, 13H (4
diastereomers)), 1.13-1.18 (m, 4H (4 diastereomers)), 1.06-1.10 (m, 3H (4
diastereomers)), 0.98-1.01 (m, 3H), 0.95-0.98 (m, 9H (4 diastereomers)), 0.85-
0.93 (m, 27H (4 diastereomers)), 0.59-0.63 (m, 6H (4 diastereomers)), 0.03-0.18
(m, 18H (4 diastereomers)); '*C NMR (176 MHz, CDCls) d 178.4, 145.56, 145.50,
145.4, 140.5, 140.2, 140.1, 139.8, 139.6, 139.0, 138.8, 135.1, 135.0, 133.3,
133.2, 133.1, 129.99, 129.97, 129.92, 129.91, 129.2, 129.1, 129.09, 129.06,
128.98, 128.94, 128.3, 125.8, 125.7, 124.79, 124.74, 124.6, 115.33, 115.30,
114.6, 114.5, 100.0, 99.5, 97.8, 97.7, 82.2, 82.19, 82.11, 80.54, 80.50, 80.3,
79.6, 79.53, 79.51, 79.2, 78.8, 78.7, 78.6, 76.28, 76.23, 76.18, 76.10, 75.8,
75.79, 75.75, 75.6, 72.4, 72.3, 72.0, 71.4, 71.1, 70.8, 70.6, 66.3, 65.6, 65.5,
62.15, 62.10, 61.1, 60.78, 60.75, 48.5, 48.4, 47.3, 47.0, 42.4, 421, 41.7, 41.4,
40.35, 40.32, 39.6, 39.2, 38.6, 38.1, 38.0, 35.8, 35.2, 33.1, 33.0, 32.8, 32.68,
32.63, 31.9, 29.7, 29.4, 29.3, 29.2, 28.8, 28.78, 28.71, 28.6, 27.6, 27.59, 27.54,
27.4, 27.2, 26.1, 26.0, 25.97, 25.91, 20.9, 20.7, 20.6, 20.5, 18.4, 18.3, 18.2, 18.1,
18.0, 17.9, 17.5, 17.2, 16.0, 15.9, 15.5, 15.4, 15.2, 11.7, 11.3, 6.93, 6.91, 4.9, -
3.8, -4.15, -4.18, -4.2, -4.3, -4.4, -45, -4.6, -4.7;, HRMS (ES+) calcd. for
C74H13601QSSi4Na (M+Na) 1383.8727, found 1383.8776.

SO,Ph

38 4 39

Ketone 4 and Alcohol 39: To a stirred solution of sulfone 38 (173.4 mg,
0.127 mmol) in THF (2.2 mL) at -50 °C was added LDA* (0.32 mL, 0.32 mmol, 1
M in THF / hexanes). After 5 min, DMPU (1.27 g, 1.2 mL, 9.88 mmol) was added
and was slowly warmed to -25 °C over 20 min. The reaction was cooled back
down to -50 °C and a solution of Davis oxaziridine® (91.4 mg, 0.350 mmol) in THF
(1.0 mL) was cannulated to it. The reaction was warmed to -35 °C over 20 min
and then quenched with sat. ag. NH4Cl (20 mL) and the aqueous layer was
extracted with Et,O (3 X 50 mL). The dried (MgSQ,) extract was concentrated in
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vacuo and purified by flash chromatography over silica gel, eluting with 6-20%
EtOAc / hexanes, to give the ketone 4 (66.0 mg, 53.4 umol, 42%) and alcohol 39
(33.6 mg, 29.2 umol, 23%) as colorless oil along with the recovered sulfone 38
(49.9 mg, 36.6 umol, 29%). Ketone 4: [a]p?® = +30.0 (¢ = 1.03, CsHe); IR (neat):
2956, 2932, 2859, 1731, 1719, 1461, 1377, 1251, 1078, 835, 776 cm™; '"H NMR
(700 MHz, CDCl3) & 6.43-6.48 (m, 1H (2 diastereomers)), 5.83 (d, J = 11.0 Hz,
1H (2 diastereomers)), 5.59 (s, 1H (2 diastereomers)), 5.53 (ddd, J = 15.1, 6.0,
3.2 Hz, 1H (2 diastereomers)), 5.32 (s, 1H (2 diastereomers)), 4.96 (s, 1H (2
diastereomers)), 4.65-4.68 (m, 1H (2 diastereomers)), 4.35-4.37 (m, 1H (2
diastereomers)), 4.24-4.28 (m, 1H (2 diastereomers)), 4.10-4.16 (m, 2H (2
diastereomers)), 4.08 (s, 1H (2 diastereomers)), 3.89-3.97 (m, 3H (2
diastereomers)), 3.74-3.78 (m, 1H (1 diastereomer)), 3.57-3.67 (m, 2H (1H of 1
diastereomer and 1H of 2 diastereomers)), 3.45-3.53 (m, 2H (2 diastereomers)),
3.33 (dt, J=9.2, 2.7 Hz, 1H (2 diastereomers)), 2.77 (qd, J=7.4, 43 Hz , 1H (1
diastereomer)), 2.57-2.66 (m, 2H (1H of 1 diastereomer and 1H of 2
diastereomers)), 2.54 (dd, J = 5.6, 3.5 Hz, 1H (1 diastereomer)), 2.51 (dd, J =
5.6, 3.5 Hz, 1H (1 diastereomer)), 2.36-2.41 (m, 1H (2 diastereomers)), 2.03-2.07
(m, 1H (2 diastereomers)), 1.94-2.01 (m, 2H (2 diastereomers)), 1.80-1.91 (m, 3H
(2 diastereomers)), 1.81 (s, 3H (2 diastereomers)), 1.79 (s, 3H (2
diastereomers)), 1.77 (s, 3H (2 diastereomers)), 1.63-1.71 (m, 2H (2
diastereomers)), 1.48-1.52 (m, 1H (2 diastereomers)), 1.37-1.46 (m, 2H (2
diastereomers)), 1.26-1.3 (m 4H (2 diastereomers)), 1.19-1.22 (m, 12H (2
diastereomers)), 1.08 (d J =7.0 Hz, 3H (2 diastereomers)), 1.05 (d, J = 6.9 Hz,
3H (1 dlastereomer)) .04 (d, J = 6.9 Hz, 3H (1 diastereomer)), 0.98 (d, J = 6.4
Hz, 3H (2 diastereomers)), 0. 97 (t, J = 7.9 Hz, 3H (2 diastereomers)), 0.907 (s,
9H (2 diastereomers)), 0.905 (s, 9H (1 diastereomer)), 0.904 (s, 9H (1
diastereomer)), 0.892 (s, 9H (1 diastereomer)), 0.890 (s, 9H (1 diastereomer)),
0.61 (q, J = 7.9 Hz, 6H (2 diastereomers)), 0.113 (s, 3H (1 diastereomer)), 0.111
(s, 3H (1 diastereomer)), 0.08 (s, 3H (2 diastereomers)), 0.06 (s, 3H (2
diastereomers)), 0.04 (s, 3H (1 diastereomer)), 0.03 (s, 3H (1 diastereomer)),
0.02 (s, 3H (2 diastereomers)), 0.007 (s, 3H (1 diastereomer)), 0.004 (s, 3H (1
diastereomer)); '*C NMR (176 MHz, CDCls) & 213.1, 212.7, 178.4, 145.1,
140.93, 140.91, 135.16, 135.13, 129.87, 129.83, 127.4, 125.4, 124.6, 115.04,
115.00, 99.8, 98.8, 98.4, 82.19, 82.14, 80.45, 80.43, 79.4, 78.8, 78.5, 76.1, 76.0,
75.6,72.5,71.3,70.47,70.40, 62.1, 61.3, 61.1, 47.9, 47.8, 45.5, 45.4, 43.0, 42.8,
41.8, 41.2, 40.3, 38.6, 38.0, 37.0, 36.9, 33.1, 32.9, 32.7, 29.7, 27.4, 27.2, 26.1,
26.0, 25.97, 25.90, 20.8, 20.7, 18.4, 18.36, 18.30, 17.9, 17.1, 17.0, 16.1, 16.0,
15.7, 15.4, 15.3, 14.1, 14.0, 6.9, 4.9, -4.23, -4.26, -4.44, -4.46, -4.7, 4.8; HRMS
(ES+) calcd. for 068H130011Si4Na (M+Na) 1257.8588, found 1257.8564.
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Aldehyde 40: To a stirred solution of pivaloyl ester 4 (46.2 mg, 37.3 umol)
in EtoO (2.7 mL) at -20 °C was added LiAlIH,4 (3.6 mg, 93.4 pumol) in one portion.
After 25 min, the reaction was quenched with H,O (10 drops) and the organic
layer was decanted. The solid formed was washed with Et,O (3 X 20 mL). The
dried (MgSQO.) extract was concentrated in vacuo to give the crude diol.

To a stirred solution of oxalyl chloride (23.7 mg, 16.5 pL, 0.187 mmol) in
CH.CI, (1.0 mL) at -78 °C was cannulated a solution of DMSO (29.2 mg, 27 L,
0.374 mmol) in CHxCl> (0.50 mL). After 20 min, a solution of the crude diol in
CHXCl; (1.2 mL + 2 X 0.25 mL wash) was cannulated to it. After 45 min, Et;N
(37.8 mg, 53 pL, 0.374 mmol) was added. After 10 min, the reaction was
quenched with H,O (10 mL) and the aqueous layer was extracted with CHxCl, (3
X 20 mL). The dried (MgSQ,) extract was concentrated in vacuo and purified by
flash chromatography over silica gel, eluting with 5-15% EtOAc / hexanes, to give
aldehyde 40 (35.6 mg, 30.9 pmol, 83%) as colorless oil: [a]p?® = +14.9 (¢ = 0.35,
CsHe); IR: (neat) 2959, 2927, 2857, 1732, 1710, 1662, 1635, 1465, 1380, 1078,
835, 781 cm™; '"H NMR (700 MHz, CDCl3) & 9.82 (dd, J = 2.9, 2.3 Hz, 1H (2
diastereomers)), 6.44-6.48 (m, 1H (2 diastereomers)), 5.83 (d, J=11.0 Hz, 1H (2
diastereomers)), 5.60 (s, 1H (2 diastereomers)), 5.53 (ddd, J = 15.1, 6.0, 3.2 Hz,
1H (2 diastereomers)), 5.32 (t, J = 1.7 Hz, 1H (2 diastereomers)), 4.97 (s, 1H (2
diastereomers)), 4.68 (q, J = 5.2 Hz, 1H (1 diastereomer)), 4.66 (q, J = 5.2 Hz,
1H (1 diastereomer)), 4.37-4.39 (m, 1H (2 diastereomers)), 4.16 (t, J = 5.9 Hz,
1H (2 diastereomers)), 4.08 (s, 1H (2 diastereomers)), 3.99-4.02 (m, 1H (2
diastereomers)), 3.89-3.97 (m, 1H (2 diastereomers)), 3.75-3.78 (m, 1H (1
diastereomer)), 3.73 (td, J = 3.5 Hz, 1H (2 diastereomers)), 3.58-3.67 (m, 2H (1H
of 1 diastereomer and 1H of 2 diastereomers)), 3.54 (dt, J = 7.1, 2.5 Hz, 1H (2
diastereomers)), 3.45-3.52 (m, 1H (2 diastereomers)), 2.76-2.81 (m, 1H (1
diastereomer)), 2.59-2.68 (m, 2H (1H of 1 diastereomer and 1H of 2
diastereomers)), 2.57 (dd, J = 3.4, 2.3 Hz, 1H (1 diastereomer)), 2.55 (dd, J =
3.4, 2.3 Hz, 1H (1 diastereomer)), 2.47-2.52 (m, 2H (2 diastereomers)), 2.38-2.42
(m, 1H (2 diastereomers)), 2.06-2.10 (m, 1H (2 diastereomers)), 1.95-2.01 (m, 2H
(1H of 1 diastereomer and 1H of 2 diastereomers)), 1.84-1.90 (m, 3H (1H of 1
diastereomer and 2H of 2 diastereomers)), 1.83 (s, 3H (2 diastereomers)), 1.79
(s, 3H (2 diastereomers)), 1.77 (s, 3H (2 diastereomers)), 1.65-1.72 (m, 1H (2
diastereomers)), 1.48-1.53 (m, 1H (2 diastereomers)), 1.38-1.46 (m, 2H (2
diastereomers)), 1.296 (d, J = 5.2 Hz, 3H (1 diastereomer)), 1.291 (d, J = 5.2 Hz,
3H (1 diastereomer)), 1.22 (t, J = 7.0 Hz, 3H (1 diastereomer)), 1.21 (t, J=7.0
Hz, 3H (1 diastereomer)), 1.09 (d, J = 7.0 Hz, 3H (2 diastereomers)), 1.06 (d, J =
6.9 Hz, 3H (1 diastereomer)), 1.05 (d, J = 6.9 Hz, 3H (1 diastereomer)), 1.02 (d, J
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= 6.5 Hz, 3H (2 diastereomers)), 0.97 (t, J = 7.9 Hz, 3H (2 diastereomers)), 0.913
(s, 9H (1 diastereomer)), 0.912 (s, 9H (1 diastereomer)), 0.897 (s, 9H (2
diastereomers)), 0.896 (s, 9H (2 diastereomers)), 0.62 (q, J = 7.9 Hz, 6H (2
diastereomers)), 0.12 (s, 3H (1 diastereomer)), 0.11 (s, 3H (1 diastereomer)),
0.08 (s, 3H (2 diastereomers)), 0.04 (s, 6H (2 diastereomers)), 0.028 (s, 3H (2
diastereomers)), 0.025 (s, 3H (2 diastereomers)), 0.01 (s, 3H (1 diastereomer)),
0.007 (s, 3H (1 diastereomer)); *C NMR (176 MHz, CDCl;) & 213.0, 212.6,
202.1, 145.0, 1411, 141.0, 135.1, 135.0, 129.9, 129.8, 127.5, 127.4, 125.2,
124.6, 115.1, 115.0, 99.8, 98.4, 82.2, 82.1, 79.9, 79.8, 79.3, 78.66, 78.60, 76.1,
76.0, 75.6, 72.6, 71.3, 70.4, 70.3, 61.3, 61.1, 48.0, 47.9, 47.6, 45.4, 45.3, 431,
42.8, 41.8, 41.2, 40.6, 37.5, 37.1, 36.9, 32.9, 32.7, 29.7, 27.4, 26.1, 26.0, 25.95,
25.91, 25.89, 20.8, 20.7, 18.4, 18.3, 18.2, 17.9, 17.26, 17.24, 16.1, 15.7, 15.6,
15.4, 15.3, 14.0, 13.9, 6.9, 4.9, -4.1, -4.2, -4.45, -4.46, -4.7, -4.8; HRMS (ES+)
calcd. for C63H1200108i4Na (M+Na) 1171.7856, found 1171.7769.

39 40

Aldehyde 40: To a stirred solution of oxalyl chloride (10.4 mg, 7.2 pL,
82.4 pmol) in CH.Cl, (0.50 mL) at -78 °C was cannulated a solution of DMSO
(12.9 mg, 11.8 pL, 0.165 mmol) in CH2Cl, (0.25 mL). After 15 min, a solution of
alcohol 39 (19.0 mg, 16.5 pmol) in CHxCl> (0.50 mL + 2 X 0.10 mL wash) was
cannulated to it. After 45 min, EtsN (16.7 mg, 24 pL, 0.165 mmol) was added.
After 10 min, the reaction was quenched with H,O (5 mL) and the aqueous layer
was extracted with CH.Cl, (8 X 15 mL). The dried (MgSQO.) extract was
concentrated in vacuo and purified by flash chromatography over silica gel,
eluting with 5-15% EtOAc / hexanes, to give aldehyde 40 (15.8 mg, 13.7 umol,
83%) as colorless oil.

40 41

Carboxylic Acid 41: To a stirred solution of aldehyde 40 (35.6 mg, 30.9
pmol) in t-BuOH / H2O (1:1, 3.0 mL) at 0 °C were sequentially added 2-methyl-2-
butene (108 mg, 0.16 mL, 1.54 mmol), NaH,PO4*H.O (42.7 mg, 0.309 mmol) and
NaClO, (14.1 mg, 0.154 mmol). After 15 min, the reaction was warmed to rt. After
another 1.5 h, the reaction was diluted with H,O (7.5 mL) and the aqueous layer
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was extracted with EtOAc / Et,O (1:1, 3 X 20 mL). The dried (MgSQO,) extract was
concentrated in vacuo and purified by flash chromatography over silica gel,
eluting with 10-30 % EtOAc / hexanes, to give carboxylic acid 41 (30.7 mg, 26.3
umol, 85%) as light yellow oil: [a]p® = +23.4 (¢ = 0.87, CgHs); IR (neat): 3385,
2959, 2930, 2886, 2862, 1713, 1465, 1382, 1252, 1084, 1005, 835, 776 cm™'; 'H
NMR (700 MHz, CDCl3) 6 10.00 (bs, 1H (2 diastereomers)), 6.43-6.48 (m, 1H (2
diastereomers)), 5.83 (d, J = 10.9 Hz, 1H (2 diastereomers)), 5.60 (s, 1H (1
diastereomer)), 5.59 (s, 1H (1 diastereomer)), 5.53 (ddd, J = 15.1, 6.0, 2.8 Hz,
1H (2 diastereomers)), 5.36 (t, J = 1.8 Hz, 1H (1 diastereomer)), 5.35 (t, J= 1.7
Hz, 1H (1 diastereomer)), 5.00 (s, 1H (2 diastereomers)), 4.68 (q, J = 5.2 Hz, 1H
(1 diastereomer)), 4.66 (g, J = 5.2 Hz, 1H (1 diastereomer)), 4.41-4.44 (m, 1H (1
diastereomer)), 4.36-4.38 (m, 1H (1 diastereomer)), 4.17 (t, J = 5.4 Hz, 1H (
diastereomer)), 4.16 (t, J = 5.3 Hz, 1H (1 diastereomer)), 4.10-4.13 (m, 2H (
diastereomers)), 3.89-3.98 (m, 2H (2 diastereomers)), 3.76-3.80 (m, 1H (
diastereomer)), 3.61-3.68 (m, 2H (2 diastereomers)), 3.52-3.60 (m, 2H (
diastereomers)), 3.46-3.50 (m, 1H (1 diastereomer)), 2.78-2.83 (m, 1H (
diastereomer)), 2.58-2.70 (m, 3H (1H of 1 diastereomer and 2H of
diastereomers)), 2.39-2.54 (m, 3H (2 diastereomers)), 2.10-2.14 (m, 1H (2
diastereomers)), 1.94-2.01 (m, 2H (2 diastereomers)), 1.81-1.93 (m, 3H (2
diastereomers)), 1.83 (d, J = 1.0 Hz, 3H (1 diastereomer)), 1.82 (d, J = 1.0 Hz,
3H (1 diastereomer)), 1.79 (s, 3H (2 diastereomers)), 1.77 (s, 3H (2
diastereomers)), 1.66-1.73 (m, 1H (2 diastereomers)), 1.48-1.53 (m, 1H (2
diastereomers)), 1.36-1.47 (m, 2H (2 diastereomers)), 1.27-1.34 (m, 4H (2
diastereomers)), 1.22 (t, J= 7.0 Hz, 3H (1 diastereomer)), 1.21 (t, J=7.0 Hz, 3H
(1 diastereomer)), 1.104 (d, J = 7.0 Hz, 3H (1 diastereomer)), 1.102 (d, J = 7.0
Hz, 3H (1 diastereomer)), 1.05 (d, J = 6.9 Hz, 3H (2 diastereomers)), 1.03 (d, J =
6.5 Hz, 3H (1 diastereomer)), 1.01 (d, J = 6.5 Hz, 3H (1 diastereomer)), 0.97 (t, J
= 7.9 Hz, 3H (2 diastereomers)), 0.89-0.92 (m, 27H (4 diastereomers)), 0.62 (q, J
= 7.9 Hz, 6H (2 diastereomers)), 0.01-0.12 (m, 18H); *C NMR (176 MHz, CDCls)
o 213.0, 212.6, 172.0, 144.9, 141.5, 141.4, 135.16, 135.10, 129.88, 129.82,
127.5, 125.1, 124.8, 124.6, 115.1, 114.7, 99.7, 98.5, 82.2, 82.1, 80.2, 80.16,
80.11, 78.9, 78.7, 78.0, 76.17, 76.12, 75.6, 75.5, 72.5, 71.2, 70.4, 70.2, 61.7,
61.1,47.8,47.7,45.4,45.1, 43.1, 42.7, 41.8, 41.2, 39.8, 37.9, 37.7, 37.58, 37.55,
37.1, 36.9, 32.9, 32.6, 29.7, 27.4, 26.09, 26.01, 25.9, 25.8, 20.8, 20.7, 18.3, 18.2,
17.9,17.2,17.1,16.1, 15.69, 15.65, 15.5, 15.39, 15.34, 14.1, 13.8, 6.9, 4.9, -3.9,
-4.40, -4.43, -4.47, -4.71, -4.74, -4.78; HRMS (ES+) calced. for 063H120011Si4Na
(M+Na) 1187.7805, found 1187.7740.

30



E 41/P:TES ;3
42P=H

Macrolactone 43: To a stirred solution of carboxylic acid 41 (30.7 mg,
26.3 pmol) in dry MeOH (2.5 mL) at 0 °C was added methanolic PPTS solution
(50 uL).™ After 15 min, the reaction was warmed to rt. After another 35 min, the
reaction was quenched with sat. aq. NaHCO3; (8 mL) and the aqueous layer was
extracted with EtOAc (3 X 20 mL). The dried (MgSQ.) extract was concentrated
in vacuo to give the intermediate crude seco acid 42.

To a stirred solution of crude seco acid 42 in THF (1.0 mL) at 0 °C were
added EtsN (4.7 mg, 6.6 uL, 46.7 pmol) followed by 2,4,6-trichlorobenzoyl
chloride (7.6 mg, 4.9 uL, 31.1 umol). After 45 min, the reaction was diluted with
toluene (1.8 mL). In a separate flask, a solution of DMAP (5.7 mg, 46.7 umol) in
toluene (7.0 mL) was warmed to 70 °C and the solution of mixed acid anhydride
was added dropwise over 6 h to it. After another 30 min, the reaction was cooled
down to rt and was directly loaded onto column and purified by flash
chromatography over silica gel, eluting with 5-15% EtOAc / hexanes, to give
macrolactone 43 (17.7 mg, 17.1 umol, 65%) as colorless oil: [a]p®® = +2.0 (¢ =
1.00, CHCIs); IR: (neat) 2959, 2930, 2859, 1745, 1708, 1465, 1384, 1255, 1090,
837, 778 cm™; "H NMR (700 MHz, CDCls) & 6.52-6.56 (m, 1H (2 diastereomers)),
6.17 (s, 1H (1 diastereomer)), 6.16 (s, 1H (1 diastereomer)), 5.78 (d, J = 11.0 Hz,
1H (2 diastereomers)), 5.35-5.38 (m, 1H (2 diastereomers)), 5.00 (s, 1H (1
diastereomer)), 4.98 (s, 1H (1 diastereomer)), 4.95 (t, J = 8.3 Hz, 1H
diastereomers)), 4.91 (s, 1H (1 diastereomer)), 4.70 (q, J = 5.2 Hz, 1H
diastereomer)), 4.67 (q, J = 5.2 Hz, 1H (1 diastereomer)), 4.20 (s, 1H
diastereomer)), 4.19 (s, 1H (1 diastereomer)), 3.96-4.05 (m, 2H
diastereomers)), 3.89-3.94 (m, 2H (2 diastereomers)), 3.54-3.76 (m, 4H
diastereomers)), 2.95-3.05 (m, 1H (2 diastereomers)), 2.71-2.75 (m, 1H
diastereomer)), 2.59-2.63 (m, 1H (1 diastereomer)), 2.45-2.51 (m, 2H
diastereomers)), 2.27-2.38 (m, 2H (2 diastereomers)), 2.11 (br s, 1H
diastereomers)), 2.04-2.07 (m, 2H (1H of 1 diastereomer and 1H of
diastereomers)), 1.91-1.99 (m, 2H (2 diastereomers)), 1.85-1.89 (m, 1H
diastereomer)), 1.70-1.81 (m, 10H (2 diastereomers)), 1.49-1.60 (m, 4H
diastereomers)), 1.28-1.34 (m, 5H (2 diastereomers)), 1.23 (t, J = 7.0 Hz, 3H
diastereomers)), 1.08-1.13 (m, 6H (2 diastereomers)), 1.03-1.05 (m, 3H
diastereomers)), 0.91 (s, 18H (2 diastereomers)), 0.85 (s, 9H (2 diastereomers)),
0.02-0.11 (m, 18H (2 diastereomers)); *C NMR (176 MHz, CDCls) & 212.0,
211.6, 170.49, 170.45, 146.4, 146.3, 140.83, 140.80, 137.6, 137.5, 131.26,
131.22, 129.0, 125.05, 125.01, 124.2, 114.36, 114.33, 99.7, 97.8, 81.8, 80.0,
79.2,79.1,78.8, 78.20, 78.17,77.7, 77.6, 75.5, 75.2, 71.7, 71.6, 70.2, 62.2, 61.7,
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56.0, 47.2, 471, 46.2, 42.5, 41.8, 41.7, 40.78, 40.74, 39.88, 39.80, 38.79, 38.73,
34.7, 34.5, 32.7, 31.9, 30.3, 30.2, 29.4, 29.2, 29.0, 26.5, 26.1, 25.9, 25.8, 22.7,
21.2,21.0,18.7, 18.58, 18.52, 17.9, 16.6, 16.4, 16.3, 16.2, 16.0, 15.6, 15.2, 14.1,
-3.9, 4.0, 44, -45, -46, -4.7, -4.8, -5.4, -5.5; HRMS (ES+) calcd. for
Cs7H1o401oSi3Na (M+Na) 1055.6835, found 1055.6757.

43 62

Diketone 62: The macrolactone 43 (6.8 mg, 6.57 umol) in THF / AcOH /
H-O (0.78 mL, 4:4:1) was stirred at rt. After 20 h, the reaction was quenched with
sat. aq. NaHCO; (5 mL) and the aqueous layer was extracted with EtOAc / Et,O
(2:1, 3 X 15 mL). The dried (MgSQ.) extract was concentrated in vacuo to give
the crude alcohol.

To a stirred solution of crude alcohol in CH2Cl> (1.0 mL) at 0 °C were
added pyridine (10.4 mg, 10.7 uL, 0.131 mmol) followed by Dess-Martin
periodinane (16.7 mg, 39.5 umol). After 15 min, the reaction was warmed to rt.
After another 2.45 h, the reaction was quenched with sat. aq. NaHCO3; (mL) and
the aqueous layer was extracted with EtoO (3 X 15 mL). The dried (MgSOa)
extract was concentrated in vacuo and purified by flash chromatography over
silica gel, eluting with 5-15% EtOAc / hexanes, to give diketone 62 (3.9 mg, 4.06
umol, 62%) as colorless oil: [a]p® = +0.92 (¢ = 0.55, CHCIls); IR: (neat) 2959,
2929, 2860, 1740, 1708, 1662, 1632, 1467, 1387, 1258, 1098, 1045, 838, 781
cm™; 'TH NMR (700 MHz, CDCls, Note: NMR analysis indicated that compound 62
exists as a mixture of comformational isomers) & 6.54 (dd, J = 15.2, 11.0 Hz,
1H), 6.01 (br s, 0.5H), 5.77 (br d, J = 11.0 Hz, 1H), 5.57-5.68 (br m, 0.2H), 5.36-
5.47 (br m, 1.3H), 5.12 (br s, 1H), 5.05 (br s, 1H), 4.95 (br s, 1H), 4.42-4.61 (br
m, 1H), 4.25 (br s, 1H), 3.91-4.06 (br m, 3H), 3.71 (br s, 0.7H), 3.55 (br s, 1.3H),
2.98 (br s 1H), 2.84-2.87 (br m, 1H), 2.73 (br s, 1H), 2.60 (dd, J = 14.3, 3.3 Hz,
1H), 2.43 (br s, 4H), 2.17 (br s, 1H), 2.00 (br s, 2H), 1.86-1.94 (m, 2H), 1.79 (br s,
3H), 1.78 (s, 3H), 1.77 (s, 3H)1.62-1.65 (m, 1H), 1.52-1.58 (m, 2H), 1.22-1.27 (m,
1H), 1.14 (br s, 3H), 1.11 (d, J = 7.0 Hz, 3H), 1.03 (br s, 3H), 0.90 (s, 27H), 0.03-
0.09 (m, 18H); *C NMR (176 MHz, CDCls) d 211.0, 207.5, 170.5, 146.3, 140.7,
140.3, 137.87, 137.80, 131.6, 128.6, 124.7, 124.2, 114.7, 113.7, 81.4, 80.0, 79.5,
78.7, 75.2, 71.6, 50.4, 46.7, 46.3, 42.8, 41.1, 40.6, 39.8, 38.3, 36.6, 32.2, 28.5,
26.4, 26.06, 26.01, 25.8, 18.5, 18.4, 17.7, 16.5, 15.9, 15.6, -4.1, -4.6, -4.8; HRMS
(ES+) calcd. for Cs3HgsO9SisNa (M+Na) 981.6103, found 981.6069.
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62 amphidinolide F (3)

Amphidinolide F (3): To a solution of tri-TBS ether 62 (3.9 mg, 4.06
pmol) in CHzCN (0.60 mL) at rt was added EtsN-3HF (0.48 mL) followed by Et;N
(0.41 mL). After 7 d, the reaction was diluted with EtOAc (15 mL) and poured into
sat. aq. solution of NaHCO3; (7 mL) and the aqueous layer was extracted with
EtOAc (3 X 15 mL). The dried (MgSO,) extract was concentrated in vacuo and
purified by flash chromatography over silica gel, eluting with 1-5% MeOH /
EtOAc, to give amphidinolide F (3) (1.4 mg, 2.27 pmol, 56%) as pale yellow
amorphous solid: [a]p® = -49.0 (¢ = 0.10, CHCl), {lit."" [a]p*° = -57 (¢ = 0.10,
CHCIls)}; "TH NMR (700 MHz, CDCls, Note: NMR data is concentration dependent,
data reported below is for 1.4 mg of 3 in 0.18 mL of CDCls) & 6.55 (dd, J = 14.9,
11.0 Hz, 1H), 6.02 (br s, 1H), 5.79 (br d, J=11.0 Hz, 1H), 5.37 (dd, J= 15.0, 8.4
Hz, 1H), 5.22 (t, J = 8.2 Hz, 1H), 5.20 (d, J = 1.3 Hz, 1H), 4.98 (br s, 1H), 4.35-
4.39 (m, 1H), 4.15 (br s, 1H), 4.11 (dd, J = 14.9, 7.3 Hz, 1H), 4.01 (br s, 1H), 3.97
(brt, J=9.0 Hz, 1H), 3.85-3.88 (m, 1H), 3.84 (dt, J = 9.5, 2.6 Hz, 1H), 3.80 (br t,
J =7.8 Hz, 1H), 3.56 (br s, 2H), 3.13-3.18 (m, 1H), 3.08 (dd, J = 17.5, 8.9 Hz,
1H), 2.77 (dd, J = 15.2, 9.1 Hz, 1H), 2.74 (dd, J = 15.8, 8.4 Hz, 1H), 2.49-2.58
(m, 4H), 2.34-2.38 (m, 1H), 2.28-2.32 (m, 1H), 2.09-2.14 (m, 2H), 1.94-1.98 (m,
1H), 1.81-1.86 (m, 1H), 1.79 (s, 3H), 1.78 (s, 3H), 1.74 (d, J = 1.1 Hz, 3H), 1.47-
1.54 (m, 2H), 1.36-1.40 (m, 1H), 1.12 (d, J = 7.2 Hz, 3H), 1.06 (d, J = 6.9 Hz,
3H), 1.02 (d, J = 6.5 Hz, 3H); *C NMR (176 MHz, CDCls) d 213.77, 207.77,
171.22, 144.45, 140.04, 138.29, 132.06, 124.52, 124.19, 124.04, 116.11, 81.45,
79.90, 78.94, 77.84, 76.51(2C), 75.01, 70.62, 49.38, 48.57, 46.03, 45.55, 42.79,
39.79, 38.70, 36.77, 31.98, 28.43, 26.08, 18.51, 16.24, 15.53, 15.40, 13.77;
HRMS (ES+) calcd. for C35Hs309 (M+H) 617.3690, found 617.3685.
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95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

g58sEy B @Rl

1
<
©
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Ketone

216.83

178.43

TBSO

TBSO

—43.64
—38.71
—35.53

O
ars

OPiv

N

i

-4.42
-5.27
]
A
Q
2
(]

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

200 180 160 140

I j I ) I ! I T I

120 100 80 60 40

20 ppm

SM-IV-97-R-Ketor
3
1
20100423
23.43
spect
5 mm PABBO BB-
zgprg30
65536
CDC13
10240
4
25125.629 E
0.383387 F
1.3042164 ¢
18390.4
19.900 ¢
6.50 ¢
301.0 ¥
2.00000000 ¢
0.03000000 ¢

17.00
10.27361584
0.24872722
0.20498557
400.1366005
32768
100.6140260
EM
0
1.00 E

0

1.40

Pssstnanneo

=4
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T - T
.32 4.30 ppm

_________

.........

.........

_________

.........

SUM—-X-18-Enone
1

1

20110131
16.51
spect

5 mm CPDCH 13C
zg30

65536
CDC13

32

2
11904.762
0.181652
2.7525620
45.2
42.000
16.50
298.2
2.00000000
1

33. mmqumom
700.1245508
65536
700.1200000
EM

0

0.30

0

1.00

S15
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Enone

L W oy o™
O i} -t feal ~m - o o w3 M~ 0 3o <O O N
N z . . TN O o O ™~ IO D O < v
o N = 3 ARG e o 0w s W <
o8 —i I} =l [l T D W0 o NN N e P
| Lot [ /
i « //VLA\\ ,\ w / /\ //y NAME SUM-X-18-Enone
EXPNO 2
PROCNO 1
Date_ 20110131
Time 16.58
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
TBSO ™D 98304
H H SOLVENT cDC13
o NS 269
DS 4
TBSO OPiv SWH 41666.668 Hz
O FIDRES 0.423855 Hz
AQ 1.1796980 sec
19 RG 203
DwW 12.000 usec
DE 15.00 usec
TE 298.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 13C
Pl 5.00 usec
PL1 4.50 dB
PL1W 38.14553833 W
SFO1 176.0637988 MHz
zo====== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 65.00 usec
PL2 -3.20 4B
PL12 13.60 4B
PL13 120.00 4B
PL2W 33.59817505 W
PL12W 0.70196527 W
PL13W 0.00000000 W
SFO2 700.1228005 MHz
SI 131072
SF 176.0453140 MHz
WDW EM
SSB 0
| ’ _ cr, ) rlhw 3.00 Hz
- i GB 0
PC 1.40
' I j [ ' I ) I ' I i I " I j [ i ] j I ' [ '
200 180 160 140 120 100 80 60 40 20 ppm
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Alpha-Me-Ketone
N AN INON AN MO AT O MUON—"LO0ONATNOANA OO MOUSNMNMAHOOWOONT OISO NAME SM-VII-10-R-Hydrogenati
NV N IO~V VWOUNON~TOVONMNWOUELAOMANTNIOONOOO-INOXOONOGYWID™SO EXPNO 4
N OO T NN A A A A OO OO OO COC OO NI AdA AT ONANANHONWOOOO PROCNO 1
. . . . e . . . . . . . . . . . . Date 20100512
NSO OO OO ANANNNNAAAAADODO OO O Time 22.39
- — INSTRUM spect
R = PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT cpel3
NS 32
DS 2
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 90.5
DW 78.000 usec
DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 14.00 usec
PL1 0.00 4B
PL1W 10.27361584 W
SFO1 400.1378009 MHz
sI 32768
SF 400.1350000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

4.3 4.2 ppm
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Alpha-Me-Ketone

NAME SM-VII-10-R-Hydrogena
© o EXPNO 5
o ~f oNNHANS O o — 0 HOWO® [t PROCNO 1
MOMOWwWm O l NN N~ 0 n o Date 20100512
0 © L. . L. . Lo e s @ . ate.
— ~ dor~OY NO © © <t 0L O~ . o < Time 22.56
o~ — 0 O~ I~ I~ I~ O w < Mo NN A (=)} Tt INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10240
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 20642.5
DW 19.900 usec
DE 6.50 usec
TE 300.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f]l ===czz==
Nucl 13C
Pl 9.00 usec
PL1 -2.00 &8
PL1W - 46.89702606 W
SFo1 100.6255966 MHz
=======z CHANNEL f2 ========
20 CPDPRG2 waltzl6
NUC2 iz
PCPD2 90.00 usec
PL2 0.00 4ds
PL12 16.16 dB
PL13 17.00 4B
PL2W 10.27361584 W
PL12W 0.24872722 W
PL13W 0.20498557 W
SFO2 400.1366005 MHz
ST 32768
SF 100.6140260 MHz
WDW EM
SSB [¢]
LB 1.00 Hz
GB 0
PC 1.40
J .
j I j I i ] j I i I j I i [ j I ! I j I j I
200 180 160 140 120 100 80 60 40 20 ppm
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TATASN AT OO MSOS NN dAd<tdti OO~ NOANSEFOONNO N OISO OO NAME SM-VII-12-R-Alcoh:
AH OO NOSNWNONEMNMANINATOOONTOONNAONO AN HON MM A EXPNO 2
NN MM AT A A AA NN OO0 NN O OVOUNUONINANNNANDOONOOANN A A PROCNO 1
NSRS IO OO MO MmN NN Ad A A A AAA A OO OO OO wwwml wowwwmwm
~— INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CcDC13
NS 32
DS 2
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 se
RG 35.9
Dw 78.000 us:
DE 6.50 us:
TE 299.0 K
D1 2.00000000 se
TDO 1
zmmmmm==x CHANNEL £l =o====:
NUC1 182
Pl 14.00 us:
PL1 0.00 dB
PL1W 10.27361584 W
SFO1 400.1378009 MH:
ST 32768
SF 400.1350000 MH:
WDW EM
SSB 0
, _ : LB 0.30 Hz
GB 0
4.3 4.2 ppm PC 1.00
ol UL

I
4 3 2 1 ppm

5
sesdy (e
) [P ] ) o dii+~| |olslole o

L34
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Alcohol

(Major Isomer)

178.48

- OPiv
HO 2

46-major

44.95

38.69
33.63

- 27.21

TT——25.84

18.30

9.78

-4.47
-4.91
-5.68

T
210

T
200

190

T

180

170

T
160

150

T T
140 130

T T T
A_No,_._o

100

10

A
0 ppm

Current Data Parameters

NAME SUM-VII-12-Alcohc
EXPNO 5
PROCNO 1
DU /m
USER Subham
F2 - Acquisition Paramete:
Date 20100517
Time 20.24
INSTRUM DPX400
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 2314
DS 4
SwH 23980.814 H:
FIDRES 0.365918 H:
AQ 1.3664756 s¢
RG 3649.1
DW 20.850 us
DE 6.00 us
TE 300.2 ¥
D1 2.00000000 se
dii 0.03000000 se
DELTA 1.89999998 se
TDO 1
======== CHANNEL f] =====:
NUC1 13C
Pl 8.30 wus
PL1 -3.00 at
SFO1 100.6517495 M
=m====== CHANNEL f2 =====:
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 wus
PL2 -3.00 &
PL12 15.00 ar
PL13 15.00 ar
SFO2 400.2466010 Mk
F2 - Processing parameter:s
ST 32768
SF 100.6416850 M
WDW EM
SSB 0
LB 3.00 H:
GB 0
BC 1.40
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NAME SUM~X-25-Minor Alcoh

EXPNO 1
PROCNO 1
Date_ 20110202
Time 13.38
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.181652 Hz
AQ 2.7525620 sec
RG 50.8
DW 42 .000 usec
DE 16.50 usec
TE 298.2 K
D1 2.00000000 sec
TDO 1
m=zzz=== CHANNEL fl ========
NUC1l 1H
Pl 9.40 usec
PL1 -3.20 dB
. PL1W 33.59817505 W
46-minor SFO1 700.1245508 MHz
ST 65536
SF 700.1200000 MHz
WDW EM
T T T T SSB 0
3.75 3.70 3.65 Ppm LB 0.30 Hz
GB 0
PC 1.00

;[ltcir ;%s
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Minor Alcohol

i 20
e~
= <t

178,48

NAME
EXPNO
PROCNO
Date__
Time
INSTRUM
PROBHD
PULPROG

FIDRES
AQ
RG
D

OPjv

-
-

46-minor

CPDPRG2
NuC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
sI

SF
WDW
SSB
LB

GB

PC

U

T _ ! . I _ T _ T _ _ _ _ u _ _ _ . I , -
200 180 160 140 120 100 80 60 40 20 ppm

SUM-X-25-Minor
2

1

20110202
13.54
spect

5 mm CPDCH 13C
zgpg30
98304
CDC13

1253

4
41666.668
0.423855
1.1796980
203

12.000
15.00
298.2
2.00000000
0.03000000

CHANNEL f1

4.50
38.14553833
176.0637988

33.59817505
0.70196527
0.00000000

700.1228005

131072

176.0453140

EM

0
3.00
0
1.40

Alcohol

MHz

MHz

Hz
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AN IN<HEIOO~TOVWINOOONOIHOOOMMNOMMUOUAOANUOWHAFOU AN AU <HOANANOONTAAONAHO<HO WA
MO N-TONAdAHAAUL<EMNM ANNTOOOWMIMMANNTTODOAATAOOX~TONXVI-HAAMWOAO ™ LU Current Data Parameters
36003333332222222288888888887665554443339777298 NAME SUM-VIT-13-Thioa:
e S U U T T el el e e N N I I I P EPEN wwmeO w
F2 - Acquisition Paramete
Date_ 20100515
Time 22.17
INSTRUM DPX400
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 32
DS 2
SWH 6410.256 H
FIDRES 0.195625 H
AQ 2.5559540 s
. RG 114
OPiv DW 78.000 u
DE 6.00 u
TE 299.2 ¥
D1 1.00000000 s
D0 1
z=om==== CHANNEL f]l =====:
. NuCl 1H
47-major Pl 13.50 w
....... A B PL1 -3.00 &
4.3 ppm SFO1 400.2478017 M@
F2 — Processing parameter
SI 32768
SF 400.2450000 M
WDW EM
SSB 0
LB 0.30 H
GB (.
PC 1.00
......... L e T T T T e [T T e T Ty e
9 8 6 5 4 3 2 1 ppm

N|r—| N
MM
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Thiocate (Major Isomer)

Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

MHz

Hz

NAME SUM~VII-13-Thioate
EXPNO ]
M ﬂ B M r30 ONO TN OWWY © S moNmOoOs N 0 <¢# o  PROCNO 1
- . ONOMO~MmO < N >~ MmN Odm 10 <0<t DU /m
P4 O70 % M ﬂ NN~ OMI o N 0 MO0 O < < 1n USER Subham
- — o VOSSN0 W < M N NN o ro1
F2 - Acquisition Parameters
Date_ 20100515
Time 22.34
INSTRUM DPX400
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT cDCl13
NS 10240
DS 4
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 20642.5
DW 20.850
DE 6.00
TE 299.2
D1 2.00000000
dail 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL fl ====
Nocl 13¢
Pl 8.30
PL1 -3.00
SFO1 100.6521517
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.60
PL2 -3.00
PL12 15.00
PL13 15.00
hﬂlBN_O—. SFO2 400.2466010
F2 - Processing parameters
SI 32768
SF 100.6416850
WDW EM
SSB 0
LB 3.00
GB 0
BC 1.40
* ; | Mo

T T T T 1 T T T T T T T T 1 T T

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME SUM-VII-13-Thioa
EXPNO 1
PROCNO 1
F2 - Acquisition Paramete
Date_ 20100515
Time 16.50
INSTRUM DPX400
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 32
DS 2
SWH 6410.256 H
FIDRES 0.195625 H
AQ 2.5559540 s
RG 143 .7
DW 78.000 u
DE 6.00 u
TE 298.2 K
D1 1.00000000 s
D0 1
======== CHANNEFL f1 =====:
- NUC1 1H
L A T 47-minor Pl 13.50 w
PL1 -3.00 &
4.3 4.2 ppm SFO1 400.2478017
F2 - Processing parameter
SI 32768
SF 400.2450000 M
WDW EM
SSB 0
LB 0.30 H
GB 0
PC 1.00
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Thioate (Minor Isomer)

Current Data Parameters

NAME SUM~-VII-13-Thiocate
EXPNO 2
m/J M.J % % % N O~ FNO o ™~ O N A< SN < o <t PROCNO 1
- . N~ e-HoOmo~mn o o~ ~ N NGO MmO Kkl DU /m
% N % w W. O N N0t o +] W M N 0 < <10 USER Subham
ot o ! VB>~ O <t MM NN e [
F2 - Acquisition Parameters
Date_ 20100515
Time 17.04
INSTRUM DEX400
PROBED 5 mm BBO BB-1X
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 5000
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 9195.2
oW 20.850 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
O_U TDO 1
_< ======== CHANNEL fl ========
NUC1 13¢
Pl 8.30 usec
PL1 -3.00 dB
SFO1 100.6521517 MHz
=z====== CHANNEL f2 ========
CPDFRG2 waltzl6
NUC2 18
PCFD2 90.00 usec
H PL2 -3.00 g8
47-minor PL12 15.00 a8
PL13 15.00 4B
SFO2 400.2466010 MHz
F2 - Processing parameters
SI 32768
SF 100.6416850 MHz
wWDW EM
SSB 0
LB 3.00 Hz
GB o]
PC 1.40
ROV B B 190 WS O 0. B
ol st - L IWAS ST O NUR NS VS SN S .

T T I T T T T T T ] T T 1 T T T

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9O 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME SUM-VII-17-THF R
EXPNO 2
PROCNO 1
F2 - Acquisition Paramete
Date_ 20100520
Time 17.26
INSTRUM DPX400
PROBHD 5 mm BRO BB-1H
PULPROG zg30
D 32768
SOLVENT CDC13
NS 32
DS . 2
SWH 6410.256 H
FIDRES 0.195625 H
TBSO H H A0 2.5559540 s.
ot RG 71.8
% oW 78.000 u
DE 6.00 w
TBSO - OPiv TE 299.2 K
G D1 2.00000000 s
TDO 1
21
==m====c== CHANNEL fl =====:
NUC1 1H
Pl 13.50 w
© PL1 -3.00 4
SFOl 400.2478017 M
F2 - Processing parameter
T T [T [T I ST 32768
4.3 4.2 4.1 ppm MMS #oo.wpmoommg
SSB ’ 0
LB 0.30 H
GB 0
PC 1.00
| STV IRY .

1.08__
1.03
9,06
3.01°=
18.08/~
12.03 =
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Tetrahydrofuran

M LN ON HM-O < A0 O<mM - O
. WO OoOWwrS el AWM N N MmO m
2 dS N on SBOm e @ S <
i QSN VW LN NN Lt

._.mmOI H

N

TBSO . OPjv
21
Lz{!i%i

T T T 1 i T T T I T T T T T T T T I T T T T Bl
210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 ppm

Current Data Parameters

NAME SUM-VII-17-THF Ridg
EXPNO 3
PROCNO 1

DU /ra
TUSER Subham

F2 - Acquisition Parameters
Date_ 20100520

Time 17.39
INSTRUM DPX400
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 494

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 18390.4

ow 20.850 usec
DE 6.00 usec
TE 299.2 X

Dl 0.20000000 sec
dii 0.03000000 sec
DELTA 0.10000000 sec
TDO 1
==z===== CHANNEL fl =s=zzc==
NUC1 13¢

Pl 8.30 usec
PL1 -3.00 4B
SFO1 100.6517495 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlg

NUC2 1
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 15.00 dB
PL13 15.00 4B
SFO2 400.2466010 MHz
F2 - Processing parameters
ST 32768

SF 100.6416850 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

BC 1.40
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Primary alcochol )

O N~ ONWOVUANFONMDIOOOOO~TOOHNNEHIMEAANINOANA~O-INOOUMAOANWOV OSSO O NAME SUM-IX-18-Primary Alcoch

AN~V LVOUNNAAINTON VDOV NTONVDON TNV NTONVTOOCOONELINNO AT NMMAN EXPNO 1

NN NNN A A" A OO OO MM M1 OOOO NI INO OO wwmoZo moppowww

- - - - - . . - - - - - - . - . - - - . - ate
NI A IO MO AN AN NN NN N A T A T A A o Ao O OO MMMMWGE mw.mw
S — | S — spec
— ——————— PROBHD 5 mm CPDCE 13C

PULPROG zg30
TD 65536
SOLVENT CDCL3
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.181652 Hz
AQ 2.7525620 sec
RG 57
DW 42.000 usec
DE 16.50 usec
TE 298.2 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.40 usec
PLL -3.20 dB
PL1W 33.59817505 W
SFO1 700.1245508 MHz
ST 65536
SF 700.1200000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

4.2 4.1 pprm

9 8 7 6 5 4 3 2

(=== =lf=1b = O O|0jOjWN|N N
= N | Oirirr|r—|OMm® [y N o]
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Alcohol

M SO NO®W OVin MOV NS NO <t
- OO~ N® AVLDO —HOY O < ®©
= AN O W o NG MW ©n < <
i O~~~ WO NN O NN e [
TBSO
H
ol
HO . OPiv
48
SR e -~ " A VI v P r. e -t .9 cr A it smes
T T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Current Data Parameters

NAME SUM~VII-28-Alcohol
EXPNO 2
PROCNO 1

DU /m

USER Subham

F2 - Acquisition Parameters
Date_ 20100531

Time 22.18
INSTRUM DPX400
PROEBHD 5 mm BBO BB-1H
PULPROG zgpg30

™ 65536
SOLVENT CDCl3

NS 5513

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 9185.2

W 20.850 usec
DE 6.00 usec
TE 299.2 K

Dl 0.20000000 sec
d11 0.03000000 sec
DELTA 0.10000000 sec
TDO 1
======== (CHANNEL MH B
NUC1 13¢C

Pl 8.30 usec
PL1 -3.00 dB
SFO1 100.6517495 MHz
======== CHANNEL f2 ====z====
CPDPRG2 waltzl6

NUC2 18
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.2466010 MHEz
F2 - Processing parameters
ST 32768

SF 100.6416850 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

BC 1.40
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NAME SM~V-79-R-Aldehyd:
EXPNO 1

PROCNO 1
Date_ 20100108
Time 15.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 32
DS 2
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 se
RG 64
DW 78.000 us«
DE 6.50 us«
TE 299.7 K
D1 1.00000000 se
TDO 1
======== CHANNEL fl ======:
NUC1 1H
Pl 14.00 us:«
PL1 0.00 dB
PLiW 10.27361584 W
SFO1 400.1378009 MH:
ST 32768

T T T SF 400.1350000 MH:

4.3 4.2 ppm WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| YTV IN
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Aldehyde

.50

7

[ag =
ol

.64
70
20

.80

—— 80.04

T~ 73,

5
1.84
69
.87
7

< <
Tl

V e

EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

203.82

178
38.

TT—36.17

[}
-39.
25
—18.29

AT
TTh—— D
15,

_—82
32

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

N " " s s . N il Lo " )

. w _ T . T . T _ _ . T _ T . I . _ . I . _
200 180 160 140 120 100 80 60 40 20 ppm

SUM-IX-37-Aldehyde

2

1

20100930

16.28

spect

5 mm CPDCH 13C
zgpg30

98304

cpels

235

4
41666.668
0.423855
1.1796980
203

12.000
15.00
297.5
2.00000000
0.03000000

4.50
38.14553833
176.0629186

CHANNEL f2 ====

waltzlé

1H

65.00

-3.20

13.60
120.00
33.59817505
0.70196527
0.00000000
700.1228005
131072
176.0453140
EM

0

3.00

0

1.40

MHz

Hz
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Eneyne

—7.290

5.406
5.405
3.653
3.647
3.645
3.643
3.639
3.637
3.636
3.630
3.473
3.466
3.459
3.451
3.436
3.426
3.421
3.412
2.530
2.524
-2.520
2.514
2.510
2.504
2.500
2.494
1.946
1.944
1.085
1.075
0.911

/%ZX&\U\

OTBS
OTBS
X
I
™S
49
uﬂm uwm ﬁMB
* ; TR T | |
.................. [ T T e T T e T T T e T [T e T T T [ T T T T [ T
8 6 5 4 3 2 1

SUM-X-56-Eneyne
1
1
20110225
15.54
spect
5 mm CPDCH 13C
zg30
65536
CDC13
32

2
11904.762 Hz
0.181652 Hz
2.7525620 se

50.8
42.000 us:
16.50 us:

) 298.2 X

2.00000000 se:

-3.20 dB
33.59817505 W
700.1245508 MH:

65536
700.1200000 MH:

EM

0
0.30 Hz
0

1.00
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Enevyne

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

V5

e 44

CPDPRG2
NuUc2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

_ _ , T ~ _ . _ , _ _ _ _ T _ _ _ I _ _ _ —
200 180 160 140 120 100 80 60 40 20 ppm

SUM~X-56-Eneyne
2

1

20110225

16.02

spect

5 mm CPDCH 13C
zgpg30

98304

CDC13

181

4
41666.668
0.423855
1.1796880
203

12.000
15.00
298.2
2.00000000
0.03000000

4.50
38.14553833
176.0637988

CHANNEL f2 ====
waltzl6

1H

65.00

-3.20

13.60
120.00
33.59817505
0.70196527
0.00000000
700.1228005
131072
176.0453140
EM

0

3.00

0

1.40

S34
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Alkyne

— N MONST T OHNNME~TOMOWOWUINOSNOOMANWWO®ALO
(o) oo_./6554319875321657654432150821
[ 366666654444444005555555591099
e~ 533333333333333332222222211100
OTBS
‘0OTBS
X
25
T T T T
3.6 3.5 rpm
_________ I M e L B AR B SN SS S N—
9 8 6 5 4 3 2 1 ppm

SM-VI-92-R-Alkyne
1
1
20100502
0.04
spect
5 mm PABBO BB-
zg30
32768
CDC13
32

2
6410.256 Hz
0.195625 Hz
2.5559540 se
128
78.000 us:
6.50 us:«
©299.4 K
2.00000000 ses

0.00 dB
10.27361584 W
400.1378009 MH:

32768
400.1350000 MH:
EM

0
0.30 Hz
0

1.00

S35
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Ene-yne

% ﬂ HOMAdNO N N O~ G~ W <t ™M
N . O~MOWON N (=)} VO (N O o NSO ™M
r S NASNOG 1g = 06 ® @0 < < 0
L= i Q-0 < NN o 1
oTBS
‘OTBS
25
T I T T 1 T T T T T T T T T
210 200 190 180 170 160 150 130 120 110 80 70 30 20 0 ppm

Current Data Parameters

NAME SUM-VII-31-Eneyne
EXPNO 2
PROCNC 1

alsg /m
TSER Subham

F2 - Acquisition Parameters
Date_ 20100601

Time 1.32
INSTRUM DPX400
PROBED 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 322

Ds 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 9195.2

Dw 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 0.20000000 sec
di11 0.03000000 sec
DELTA 0.100000060 sec
TDO 1
z====zz= CHANNEL fl s=======
NUCL 13c

Pl 8.30 usec
PL1 ~3.00 a8
SFO1 100.6517495 MHz
===z=z=== CHANNEL f2 =======z=z
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -3.00 &B
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.2466010 MHz
F2 - Processing parameters
SI 32768

SF 100.6416850 MHEz
WDW EM

SSB o]

LB 3.00 Hz
GB 0

PC 1.40

S36
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.6

3.5 ppm

OO~ Ad~NVNWOAATA MO Hd TN OOYE M NAME SM-VII-18-R-Vinyl Stanna
LDOWHETNAOODWOWODOUENANOONNMANNH OO WO EXPNO 1
oot mm o NdOOTO OO OO PROCNO 1
... . . .. . . . e e . . . .. Date_ 20100518
TA A A A A A A A A A AAAA AT OO SO OO OO Time 18.11
L _ INSTRUM spect
== ———— e PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT cpCl3
NS 32
DS 2
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 128
. DW 78.000 usec
O.ﬂmm DE 6.50 usec
TE 299.0 K
. D1 2.00000000 sec
sxoquwm TDO 1
======== CHANNEL f] ========
NUCL 1H
~N Pl 14.00 usec
PL1 0.00 dB
PLiW 10.27361584 W
SnBug SFo1 400.1378009 MHz
ST 32768
26 SF 400.1350000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

6.09/
S37
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Dienyl Vinyl Stannane

NAME SM-VII-76-R-Vinyl Stan
EXPNO 3

o Q8 9 coN~ O — 0 i NN O ~w ~ PROCNOC 1

- - MO ®WOw O o oMo MmMHOOO —~ ™ Date 20100801

a e oS IR 0 ARG D RGN M e @ Time 18.13

—l — o [ <t NNNN e AR It INSTRUM robinson
PROBHD 5 mm PABBO BB-

| T NV VR
TD 65536
SOLVENT CDC13
NS 436
DS 4
SWH 23580.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 9185.2
DwW 20.850 usec
DE 6.50 usec
TE 301.6 K
D1 0.20000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢
Pl 9.00 usec
PL1 ~2.00 dB
SFO1 100.6258476 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1"
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.16 dB
PL13 17.00 4B
SFO2 400.1416006 MH=z
ST 32768
SF 100.6152830 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

) I ) I j I ) I j I j I ! I j T ) I i ] i I '
200 180 160 140 120 100 80 60 40 20 ppm
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7.281

5.987
5.938
5.929
5.925
3.704
3.689
3.678
3.675
3.664
3.499
3.486
3.474
3.468
3.461
3.452
3.443
3.427
2.468
2.458
2.451
2.440
2.433
2.422
2.415
2.405
1.817
1.814
1.089
1.071
0.917
0.909

=

OTBS

“OTBS

27

.........

.........

Current Data Parameters

NAME SUM-VII-19-Vinyl Iod
EXPNO 1
PROCNO 1

F2 - Acqguisition Parameters
Date__ 20100609
Time 21.57
INSTRUM DPX400
PROBHD 5 mm BBO BB-1H
PULPROG zg30

D 32768
SOLVENT CcDpCl3

NS 32

DS 2

SWH 6410.256
FIDRES 0.195625

AQ 2.5559540

RG 161.3

DW 78.000

DE 6.00

TE 299.2

D1 2.00000000

TDO 1
=z====== CHANNEL fl ====
NUC1 1H

Pl 13.50

PL1 -3.00 as
SFO1 400.2478017 MHz

Hz
Hz
sec

usec
usec

sec

usec

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

32768
400.2450000 MHz
EM
0
0.30 Hz
0
1.00

S39
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Dienyl Vinyl Iodide

NAME SM-VI-95-R-Dienyl Vinyl Iodic
— o~ < ~ EXPNO 3
o~ - o MmO w N TNT O ~mn PROCNO 1
~ - 7 < 3065 2 i 0931_27 _IMoo Date_ 20100502
S C e O W wwe Time 23.02
3 a9 3 N 3 Pl Y mSTRM - spect
BHD mm BO BBE-
T W NN e
TD 65536
SOLVENT CDC13
NS 3000
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 18390.4
oW 19.900 usec
DE 6.50 usec
TE 300.3 K
ol 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========x
NUC1 13¢
Pl 9.00 usec
PL1 -2.00 4B
PL1W 46.89702606 W
oTBS SFOL 100. 6255966 MHz
CHANNEL f£2
. CPDPRG2 waltzlé
‘i NUC2 18
Ou_..mm PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.16 dB
PL13 17.00 dB
PL2W 10.27361584 W
PL12W 0.24872722 W
PL13W 0.20498557 W
SF02 400.1366005 MH=z
ST 32768
SF 100.6140260 MEz
WDW EM
588° 0
LB 1.00 Hz
GB 0
PC 1.40
N ; i | - L i _

' I i [ j I j I i I j ] " I j I ' I ! I j I

200 180 160 140 120 100 80 60 40 20 ppm
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ppm

Ll

N I DL I I I |
55 5.0 45 4.0 3.5 3.

LR

", ﬁ

>*SLLEC

R
2.

T I
9.

T I
9.

N I I A I IR
85 80 75 7.0 6.5 6.

e | e
1.5 1.0 05

2.

1
02
00
0

9
00
0
1
02

1
1
3
1
2
2

SUM-XII-39-Alcoho!
2

1

20110717

19.00

spect

5 mm CPDCH 13C
zg30

95236

CDC13

32

2

11904.762
0.125003
3.9999621

57

42.000

16.50

298.2 K
2.00000000

-3.20
33.59817505 W
700.1245508

131072
700.1200000
EM

0

0.30

0

1.00

S41
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Alcohol

178.54
—— 145,38
—141.59

44

42

40 38 36 34 ppm

[oal
™~
sl
™~
—

—113.85

o (N

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

200

T j [ i

180 160

140

_
120

80 60 40

20 ppm

SUM~-XII-39-Alcoho.

3

1

20110717
19.09
spect

5 mm CPDCH 13C
zgpg30
98304
CDC13

997

4
41666.668
0.423855
1.1796980
203

12.000
15.00
298.2
2.00000000
0.03000000

120.00
33.59817505
0.70196527
0.00000000
700.1228005
131072
176.0453140
EM

0

3.00

0

1.40

S42

o
u

B EZ955E6

Hz
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or

Diene (Bottom Minor Spot)

t

™~
0
o)

TrTTprTTTTITTTITTTT T T o
95 90 85 80 75 7.0 65 6.0 55 5

i

IR
.0 45 4.0 3.

I

T
5 3.0 25 2.

oy

IR DR R
5 1.0 05 ppm

0o 1

00
00
00
1.00
03
2
01
01
03
02
6

1
1

0
9

1
1
1

1
1
1
3
0

SUM-IX-06-R-Diene
3
1
20100831
0.35
robinson
5 mm PABBO BB-
zg30
32768
CDC13
32

2
6793.478 Hz
0.207320 Hz
2.4117749 se
57
73.600 us:
6.50 us:
299.4 K
2.00000000 se

0.00 dB
400.1424008 MH:
32768
400.1400000 MH:
EM
0
0.30 Hz
0

1.00
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Diene (Bottom Minor Spot)

178.36
—145.86
——142.22

——123.70

—112.92
45.37
39.99
38.67
33.20
26.06
26.01
25.94
18.45
18.30
18.13
17.67
16.11
16.05
3.95
4.16

VAN

s

T ] T T T T T

200 180 160 140

FIDRES
AQ
RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
ST

SF
WDW
SSB
LB
GB

PC

SUM-IX-06-R-Diene
5
1
20100831
1.02
robinson
5 mm PABBO BB-
zgpg30
65536
CDC13
4000
4
23980.814 Hz
0.365918 Hz
1.3664756 sec
18390.4
20.850 use
6.50 use
301.1 K
0.20000000 sec
0.03000000 sec

9.00 use
-2.00 4B
100.6258476 MHz

17.00 dB
400.1416006 MH=z
32768
100.6152830 MHz
EM
0
1.00 Hz
0
1.40
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__F L.,L.;Ek_‘g Ui

T
0 5.

ﬂ

...__..___._,_~_;~_
5 5.0 45 40 3.

LI

I I B B

T T
95 90 85 80 7.5 7.0 6.5 6.

—

I [ R R

5 30 25 20 15 1.0 05 ppm

) (feegs (€

0

0

0

0

0

0

1

2
1.01
0.25
02

2

0
0
0
0
0
1.01
1
2.01
1.00
00
06
2,07

0
0
1.01
0
0

1
1
1
2
1
1
1
4
3
3
36.26
2

1

SUM-XII-15-Diene

1

1

20110701
16.57
spect

5 mm CPDCH 13C
zg30

95236
CDC13

32

2
11904.762
0.125003
3.9999621
57

42:000
16.50
298.2
2.00000000

-3.20
33.59817505
700.1245508

131072
700.1200000
EM

0

0.30

0

1.00

S45
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Diene

<o e o <
< oo o~ oy THAL WO WD S Oy SNOO AWM T O S 0O 000
. S B ; TNSNAQIETT LA AONICAT IS S
W % S ~ 3 SO0 WIN N MO WD MSWWOLWMN DR 6r05A44
i e o~ 1 WSS~ 0O DN N OO O A e ol o o o]
| | NN Y
1
T T T T M
80 79 78 77 ppm
D e SRRSO NSO P ORI WY BT P SRR S, ST r...“ : 411L.Lixri. Law worel
' [ j I ' I ! I ] i I j [ ' I j I j ] ' I
200 180 160 140 120 100 80 60 40 20 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

FIDRES
AQ
RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

SUM-XII-15-Diene
2

1

20110701
17.21

spect

5 mm CPDCH 13C
zgpg30

98304

CDC13

528

4
41666.668 Hz
0.423855 Hz
1.1796980 se:

203
12.000 ust
15.00 ust

298.2 K

2.00000000 se
0.03000000 se

4.50 dB
38.14553833 W
176.0637988 MH:

ww.mmeqmom w
0.70196527 W
0.00000000 W

700.1228005 MH:

131072

176.0453140 MH:

EM

0
3.00 Hz

0

1.40
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NAME

Time

4.3 4.2 - ppm LB

f I I I I I ] ! I I

SN A N N A U A A A L D R DL LA R DL B DA B B
95 90 85 80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 2.0 15 1.0 05

CLER: e L

il

ppm

00
01
02
01
00
01
02
02
02
01
03
01

1

(2]
o
-

0
7.23

1
1
1
2
1
1
3
1
1
2
0
3
3

12.02
6.01/

O ™M W
o L0 Y EXPNO
Cooo PROCNO
cooo Date_
INSTRUM
PROBHD
PULPROG

SM—VII-25-R-Alcokhu
2
1
20100830
22.11
robinson
5 mm PABBO BRB-
zg30
32768
CDC13
32
2
6793.478 Hz
0.207320 Hz
2.4117749 se
4
73.600 us«
6.50 us:
299.2 K
2.00000000 se

0.00 dB
400.1424008 MH:
32768
400.1400000 MH:
EM
0
0.30 Hz
0
1.00

S47
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Alcohol

178.40
——145.11
—140.62

—125.47

——114.82
80.55
79.42

Sauinissl

78.95

/
\

78.65
77.31
77.00
76.68
75.20
—T—64.39

T~62.07

Wi

' I ) I ) I !

200 180 160 140

80

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
ST

SF
WDW
SSB
LB
GB
PC

SM~VII-25-R-Alcc
4
1
20100830
22.27
robinson
5 mm PABBO BB-
zgpg30
65536
CcDC13
4455
4
23980.814 *
0.365918 E
1.3664756 ¢
14596.5
20.850 ¢
6.50 U
299.4 ¥
0.20000000 ¢
0.03000000 ¢

-2.00 ¢
100.6258476 ¥

CHANNEL f£2 =====
waltzlé
1H
90.00 ¢
0.00 ¢
16.16 ¢
17.00 ¢
400.1416006 >
32768
100.6152830 »
EM
0
1.00 F
0
1.40
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NAME SM-VII-44

EXPNO 1
PROCNO 1
Date_ 20100618
Time 15.46
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.181652 Hz
AQ 2.7525620 se:
RG . 45.2
DW 42 .000 us:
DE 16.50 us:
TE 297.9 K
D1 2.00000000 se«
D0 1
======== CHANNEL f] ======:
NUC1 1H
Pl 9.40 us:
— : : . PL1L -3.20 4B
PL1W 33.59817505 W
3.4 3.3 3.2 ppm SFO1 700.1245508 MH:
SI 65536
SF 700.1200000 MH:
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S49
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Todide

178.45

g
<
jig]
<t
—

——139.52
—126.33
—115.24
—62.13

80

79 78 77 76 ppm

200

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

SM-VII-44
2

1
20100618
16.01
spect

5 mm CPDCH 13C

zgpg30
98304
CDC13
296

4
41666.668
0.423855
1.1796980
203

12.000
15.00
298.0
2.00000000
0.03000000

38.14553833
176.0629186

0.70196527
0.00000000
700.1228005
131072
176.0453140
EM

0

3.00

0

1.40
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NAME SUM-XII-23-Alcoho!

EXPNO 2
PROCNO 1
Date_ 20110705
Time 21.30
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
TD 95236
SOLVENT CcDC13
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
AQ 3.9999621 se:
RG 57
DW 42.000 us:
DE 16.50 us:
TE 298.2 K
D1 2.00000000 se«
TDO0 1
======== CHANNEL fl1 ======:
. NUC1 1H
53-major p1 9.40 us:
PL1 -3.20 4B
PL1W 33.59817505 W
SFO1 700.1245508 MH:
SI 131072
_ _ SF 700.1200000 MH
T T
4.40 4.35 4.30 ppm <mamu<M Mu%
LB 0.30 Hz
GB 0
PC 1.00
YEZ | AA ;FE;F il

I I I AR I I ] I I I fr T

AR R L e T E N DA DAL DA L I
95 90 85 80 75 7.0 65 6.0 55 50 45 4.0 3.5 3.0 25 20 15 1.0 0.

pm
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Alcohol (Major Iosmer)

178.57
.22
.05
L2

18.34

18.25

~4.46

~4.92
g
s,
o
e}
Z
(e}

——— 41
- 38.72
35

T 25.85

i
<
L

o HR
P =l
ownis
Tk
e

53-ma@jor | zzzz====

CPDPRG2
NUC2
PCPD2

_ _ . _ _ _ _ _ . T . T _ _ . T _ _ _ ~ _ _ _
200 180 160 140 120 100 80 60 40 20 ppm

ﬂ

3

1

20110705
21.40
spect

S mm CPDCH 13C
zgpg30
98304
CDC13

126

4
41666.668
0.423855
1.1796980
203

12.000
15.00
298.2
2.00000000
0.03000000

38.14553833
176.0637988

0.70196527
0.00000000
700.1228005
131072
176.0453140
EM

0

3.00

0

1.40

" SUM-XTI-23-Alcoho

Hz

se

Hz
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NAME SUM~-XII-23-Alcoho:

EXPNO 7
PROCNO 1
Date_ 20110705
Time 23.51
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
TD 95236
SOLVENT CDC13
NS 18
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
AQ 3.9999621 se
RG 57
Dw 42.000 us:«
DE 16.50 us:
TE 298.2 K
D1 2.00000000 se
TDO 1
. ======== CHANNEIL, f] ======:
53-minor NUCl 1H
Pl 9.40 us:
PL1 -3.20 4B
PL1W 33.59817505 W
SFO1 700.1245508 MH:
ST 131072
SF 700.1200000 MH:
WDW EM
T T T T T SSB 0
4.25 4.20 4.15  ppm LB 0.30 Hz
GB 0
PC 1.00
w L

I I I I I I 7 I I I I I I [

95 90 85 80 75 7.0 65 6.0 55 50 45 4.0 3.5 3.0 25 20 15 1.0 05 ppm

s A fee o
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Alcohol

(Minor Iosmer)

178.54

53-minor

6. 16
T7.23
77.05
76.87
74.75
74.16
72.98

8
:Qi:” :
T~ 65.57

T—61.69

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

.39

-4.57
~-4.70
-5

——40.50
——38.73
———3%5.46

_<::
£

FIDRES
AQ
RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

200

180 160

_ _
120

80 60

40 20 ppm

SUM-XII-23-Alcoho.

8

1

20110706

17.38

spect

5 mm CPDCH 13C
zgpg30

98304

CcDCl3

201

4
41666.668
0.423855
1.17386980
203

12.000
15.00
298.2
2.00000000
0.03000000

4.50
38.14553833
176.0637988

33.58817505
0.70196527
0.00000000

700.1228005

131072

176.0453140

EM

0
3.00
0
1.40
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NAME SUM~-XI—-81-Thioate

EXPNO 1
PROCNO 1
Date_ 20110612
Time 19.22
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.181652 Hz
AQ 2.7525620 se
RG 57
ow 42.000 us:
DE 16.50 us:
TE 298.2 K
D1 2.00000000 se
TDO 1
======== CHANNEL fl1 ======:
Pl 9.40 us:
PL1 -3.20 dB
PL1W 33.59817505 W
SFO1 700.1245508 MH:
ST 65536
SF 700.1200000 MH:
WDW EM
SSB 0
r -7 T LB 0.30 Hz
4.25 4.20 4.15 ppm GB 0
PC 1.00
H F % | ; & LF__EF L;

_
3 2 1 ppm

OlN| WD DO O
[=2] K2 1K) DD MM
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Major Thioate

(o)}
O

9
.52
5

1

/
wééE??.OS
76.87
:Qi:73.87
T~ 66.00

84.43
82.24
77.23
72.70

b]

8
—136.061

— 131
—117.74

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

-4.46
-4.60

..<
_AN

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

I ) I ) I ! I ! I ! ] i I ' I "

200 180 160 140 120 100 80 60 40

20 ppm

SUM-XI-81l-Thioate

2

1

20110612
19.31
spect

5 mm CPDCH 13C
zgpg30
98304
cpel3

1009

4
41666.668
0.423855
1.1796980
203

12.000
15.00
298.2
2.00000000
0.03000000

4.50
38.14553833
176.0637988

120.00
33.59817505
0.70196527
0.00000000
700.1228005
131072
176.0453140
EM

0

3.00

0

1.40

S56

Hz

se

Hz
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NAME SUM—-XI-80-Thioate

EXPNO 3
PROCNO 1
Date_ 20110615
Time 22.43
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
D 95236
SOLVENT CDC13
NS 24
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
AQ 3.9998621 se
RG 101
DW 42.000 wus:
DE 16.50 us:
TE 298.2 K
D1 2.00000000 se«
TDO 1
======== CHANNEL fl ======:
NUCl 1H
Pl 9.40 us:«
54-minor PL1 -3.20 4B
: PL1W 33.59817505 w
_ — ——— m%o“_. qoo.u.uw.ww.www MH:
S
4-4 4.3 ppm SF 700.1200000 MH
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
* _ i ? rlhll?lpb m »r _ :CICC hsf

SRR T A D DA DA B T TR T

TrTTrTTTTTTTTTITTTT i TTTTTTTTTTTTT i T
95 90 85 80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 2.0 1.5 1.0 05 ppm

TR OB FEER R

9
0
1
1
0

0.9
1.0
0
0
1.01
0
0
.0
.00
0.99

1.
2.
1
1

S57
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Minor Thioate

SUM-XI-80-Thioate

NAME
EXPNO 4
o e — ™~ o
[ToRRTel o o [5) O N e FOE O m oo e PROCNO 1
o @ © © o aoaesT a0 SN e o Date_ 20110615
35 oo o et lT &3 e mNANSS T Time 22.45
4 j \ r ; i INSTRUM spect
| ] A YN e e
’ ) PULPROG zgpg30
TD 98304
SOLVENT CDC13
NS 129
DS 4
SWH 41666.668 Hz
FIDRES 0.423855 Hz
AQ 1.1796980 se
RG 203
DW 12.000 us:
DE 15.00 us:
TE 298.2 K
D1 2.00000000 se
Dil 0.03000000 se
TDO 1
mmmm==== CHANNEL fl1 ======:
NUCl 13cC
Pl 9.00 us:
PL1 4.50 dB
PLiW 38.14553833 W
SFOL 176.0637988 MH
mh :.::o_u ======== CHANNEL f2 ======:
CPDPRG2 waltzl6
NUC2 1H
PCPD2 65.00 us:
PL2 -3.20 dB
PL12 13.60 dB
PL13 120.00 dB
PL2W 33.59817505 W
PL12W 0.70196527 W
PL13W 0.00000000 W
SFO2 700.1228005 MH
ST 131072
SF 176.0453140 MH
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
» — _ . . .
j I ) I j ] ' [ N [ j [ j I ' I j [ i I j ]
200 180 160 140 120 100 80 60 40 20 ppm
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Tetrahydrofuran
NI NOVONOOOATM M IHIONINOMNMNOIEMANNAM A OO L OVt O NAME SUM-XI~82-R-THF
O~ OO NOONNNAONNOVONMEAOVUNSILMNMM AN AOO O WO EXPNO 2
N A A dAd 1100000 ~NLVOVWUOUNWUOWOWODIONAANMDWOOVOVWOLOONEOUOINNAANDO OO PROCNO 1
NSO OO A AT AT A A AT A A A A A A A A OO OO OO wmnml Noﬁmmwm
ime -
———— INSTRUM robinson
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT cDC13
NS 32
DS 2
SWH 6793.478 Hz
FIDRES 0.207320 Hz
AQ 2.4117749 se
RG 45.3
DW 73.600 us«
DE 6.50 us:
TE 298.2 K
D1 2.00000000 se
TDO 1
======== CHANNEL f]1 ======:
NUC1 18
Pl 14.00 us:
PL1 0.00 dB
SFol 400.1424008 MH:
: : : SI 32768
. WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

R D D U D U U A B B TR DM B [roerpT T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

s FHMEE

.01
01
00
00

4.02
2
2

01

09

1

0
0

2
2
1
2
9
8

2

1
1

S59
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NAME
K»N o) U MMMZO

S m PROCNO

\/
fes) < Date
e bor —

| ) Time
WY B
I PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

. _ . _ _ _ _ T . I . T . T _ _ . _ _ _ _ _ _
200 180 160 140 120 100 80 60 40 20 ppm

SUM~XI-82-top THF

4

1

20110614
17.56
spect

5 mm CPDCH 13C
zgpg30
98304
CDC13

101

4
41666.668
0.423855
1.1796980
203

12.000
15.00
298.2
2.00000000
0.03000000

4.50
38.14553833
176.0637988

33.59817505
0.70196527
0.00000000

700.1228005

131072

176.0453140

EM

0
3.00
0
1.40

S60

Hz

set

Hz
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3.8 3.7 3.6 ppm

;; I %L Jo L

1 I I I [ I I I I I

I I I I

I

1

95 9.0 85 8.0 7.5 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

00
01
2.01
9
02
05
04
23
12

LRI

3

2
1
3
1
8
6.03
6.04

1
1

1

SUM~XI-83-R~Alcohs

1

1

20110614
19.58
robinson

5 mm PABBO BB-
zg30

32768
CDC13

32

2

6793.478
0.207320
2.4117749
128

73.600
6.50

298.3
2.00000000

0.00
400.1424008
32768
400.1400000
EM

0

0.30

0

1.00

S61

Hz
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Alcohol

80.27
79.31
23

7.

é

77.05

7

87
.59
.88

G .
75

—— G4
——62.0%

e 3709

.62

—32

27.21

.99
30

2
25.

~
<.,

18.39
18.15

NAME

oo EXPNO

o PROCNO
o Date_

! Time
f/T\ INSTRUM
PROBHD

PULPROG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF

200

180

160

140

120

100

S62

SUM-XI-83-Alcohol

2
1

20110614

19.34

spect

5 mm CPDCH 13C
zgpg30

98304

CcDCl3

161

4

41666.668
0.423855
1.1796980

4.50
38.14553833
176.0637988

0.70196527
0.00000000
700.1228005
131072
176.0453140
EM

0

3.00

0

1.40

Hz

set

Hz
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ANONLONOGIAHTA AV O AN A ONMNHOANMAONOOANNNOD AL OMNIINNANTMO NAME SUM-XIV-22-Alccho!
CINAOAANOMMNOVONIFONOOOHIOONTONANONTOOXENMANMADOINAO A OO I~ I~ EXPNO 1
NN ANNNDHAAAAANT DO OO EMN NN MNMOOOVOVUNINANNOOANANHOOO PROCNO 1
NI OO NN nmnnmnnMANAdAAdAdAAddTAAAAAOD O OO O %wwml mowwwoww
= = INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30
TD 95236
SOLVENT CcDCl13
NS 32
DS 2
SWH 11904 .762 Hz
FIDRES 0.125003 Hz
AQ 3.9999621 se
OBn RG 128
Dw 42 .000 us:
DE 6.50 us:¢
- —-—— = - TE 299.0 K
D1 2.00000000 set
TDO 1
======== (CHANNEL f1 ======:
T T T NUC1 1H
3.40 3.35 ppm 39 OoTBS Pl 13.75 us
PL1 -3.00 dB
PL1W 32.08600616 W
SFO1 700.1516910 MH:
ST 131072
SF 700.1471400 MH:
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J y Sr

S63
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alcohol

NAME
EXPNO
PROCNO
Date__
Time
INSTRUM
PROBHD
PULPROG

——138.78

_—43.32

42,10
~4.25
~-4.77

OBn

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

T I

T
128.5 128.0 127.5

ppm

160 140 120 100 80 60 40 20

ppm

SUM-XIV-22-Alcoho.

2

1

20111023
23.20
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
41666.668
0.635783
0.7864820
203

12.000
6.50

300.4
2.00000000
0.03000000

2.00
67.83342743
176.0706238

32.08600616
0.94692516
0.94692516

700.1459406

32768
176.0521380
EM

0

3.00

0

1.40

S64

Hz
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NAME SUM-XV—-16-Ketone

EXPNO 1
PROCNO 1
Date_ 20120402
Time 0.27
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
TD 95236
SOLVENT CcDpC13
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
) AQ 3.9999621 se:
RG 40.3
OBn DW 42.000 us
DE 6.50 us:
TE 298.2 K
D1 2.00000000 se«
TDO 1
======== CHANNEL f]l ======:
NUC1 1H
Pl 9.40 us:
57 PL1 -3.20 4B
: PLIW 33.59817505 W
SFO1 700.1516910 MH:
.......................... SI 131072
~ ! ! SF 700.1471400 MH:
2.7 2.6 ppm WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

1.01 =
1.00[—— .
1.01/:
1.00/{
1.00

1.00
3.01\_

6.02/
S65
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Ketone

209.07

54

—138.

OBn

—49.36
TT—47.55

NAME
o en EXPNO
N PROCNO
o Date_

Time
r/%\ INSTRUM
PROBHD

PULPROG
TD
SOLVENT

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

200

140

120

ppm

SUM-XV-16-Ketone

2

1

20120402
0.36

spect

5 mm CPDCH 13C
zgpg30
65536
CDC13

206

4
41666.668
0.635783
0.7864820
203

12.000
16.50
298.2
2.00000000
0.03000000
1

0.70186527
0.00000000
700.1499406
32768
176.0521380
EM

0

3.00

0

1.40

S66

Hz
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OBn

bpm

NAME

SUM-XV-19-EE Protecti

EXPNO 1

PROCNO 1

Date_ 20120404

Time 13.22

INSTRUM spect

PROBHD 5 mm CPDCH 13C

PULPROG zg30

TD 95236

SOLVENT CDC13

NS 32

DS 2

SWH 11904.762 Hz

FIDRES 0.125003 Hz

AQ 3.9999621 sec

RG 22.6

DW 42.000 usec

DE 6.50 usec

TE 303.2 K

D1 2.00000000 sec

TDO 1
CHANNEL f1 ===z=====

NUC1l 1H

Pl 9.40 usec

PL1 -3.20 dB

PL1W 33.59817505 W

SFO1 700.1516910 MHz

SI 131072

SF 700.1471400 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

S67
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EE Ether

OBn

NAME SUM-XV-19-EE Protecti
EXPNO 2
DNXNMAMMALCMUOIENTDND ™ PROCNO 1
PNOVNNBEMOSHNDT AN pore 20120404
HA RO NN O U SO O DS Time 13.36
LM NNNNNNNN A ] et o

S NNl S

D 65536
SOLVENT CDC13

NS 301

DS 4

SWH 41666.668 Hz
FIDRES 0.635783 Hz
AQ 0.7864820 sec
RG 203

DW 12.000 usec
DE 16.50 usec
TE 303.2 K

D1 2.00000000 sec
D11 0.03000000 sec
D0 1
======== CHANNEL fl ========
NUC1 13¢C

Pl 9.00 usec
PL1 4.50 dB
PLI1W 38.14553833 W
SFO1 176.0706238 MHz
m======= CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 65.00 usec
PL2 -3.20 dB
PL12 13.60 dB
PL13 120.00 dB
PL2W 33.59817505 W
PL12W 0.70196527 W
PL13W 0.00000000 W
SFO2 700.1499406 MHz
SI 32768

SF 176.0521380 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.40

200

T
160

{ j I

140

120

40 20 ppm

S68
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SPh

A

I S

| I I | ] I

95 9.0 85 80 75 7.0 65 6.0 55 50 4.

¥

0.93
00

s

1
1
1

00
01
84
.22
04
85
95
.01
.00
77
01
08
46
58
12
09
91

3.33

0
0
1
2
0
1
1
2
1
2
2
0
3
3
17

1.0 05 ppm

o

62

J

11

SUM-XIV-56-R-Sulfi:

1

1

20111127
18.19
robinson

5 mm PABBO BB-
zg30

32768
CDhC13

32

2

6793.478
0.207320
2.4117749
71.8
73.600
6.50

298.2
2.00000000

0.00
400.1424008
32768
400.1400000
EM

0

0.30

0

1.00

S69

Hz
Hz
sec

use
uses

sec

use:
dB
MHz

MHz

Hz
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Sulfide

SPh

0oTBS

j I i I i I i I j

T
200 180 160 140 120

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

SUM-XIV-56-R-Sulfic
2
1
20111127
18.26
robinson
5 mm PABBO BB-
zgpg30
65536
CDC13
2134
4
23980.814 Hz
0.365918 Hz
1.3664756 sec
23170.5
20.850 usec
6.50 usec
298.6 K
0.20000000 sec
0.03000000 sec

32768
100.6152830 MHz
EM
0
1.00 H=z
0
1.40

S70
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O~ LONNNINMFTMOO AN OO AN -HONNALIONNOAODLONMINMOMMSINO HO ™0 ™~ NAME SUM-XIV-57-Sulfon
NN ONONO~N OO NN NO N NN AN NN OO FTO NN I O OO EXPNO 3
AN LVOVOVUNININNWVWWOOOVVLVOVLECLVNNMUINIAIFSANANANANNNAATANN OO O PROCNO 1
NN NN NSO OO N OO NN NNNNAAAAAAAO OO OO Date_ 20111202

A A O L RPN S

PROBHD 5 mm PABBO BB-

PULPROG zg30
TD 95236
SOLVENT CDC13
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
AQ 3.9999621 set
RG 128
DwW 42.000 us:
DE 6.50 us:
TE 298.0 K
D1 2.00000000 set
TDO 1
e CHANNEL ] —mmmee
NUCL 1H
Pl 13.75 us:
34 PL1 -3.00 dB
PL1W 32.08600616 W
SFO1 700.1516910 MH:
; _ _ _ ST 131072
3.55  3.50  3.45  ppm mms qoo.pﬁﬁmm MH:
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I ]

T
9 8 7 6 5 4 3

2
o OO0V —IVIN O —|DSF
e cleei e X Qeceein
o OO~ OoON ™~ ~O|r|ir

ppm

1

S71
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Sulfone

.20
.98

72.99
.93

25.86

140.07
133.50
133.37

*<::129.24
129.14

ﬁ§§:128.04
128.00
99,98
97.95
76.84

76.06

[N}
o
L
el

63.26

=
oy~
™M O
(XoliNe}

33.07
27.32
25.83
20.75
19.88

19.69
18.15
15.45

o]

]

o

(0]

o~
<t
feel
i

33.26
27.29
26.00
20.59

o~
o~
— Ot
<

60.61
41.82
41.71
41.58

[+2}
o]
=
~

NN

77.20
77.02

™~
fTe}
0
™~

140
78.61
75

25

SN\

N

e

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

i I ) I j I j I i 1 ! I i I i I ! I ) I ! I

200 180 160 140 120 100 80 60 40 20 ppm

SUM-XIV-57-Sulfon
4

1

20111202
14.54
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

928

4
41666.668
0.635783
0.7864820
203

12.000
6.50

298.4 K
2.00000000
0.03000000
1

0.94692516
0.94692516
700.1499406
32768
176.0521380
EM

0

3.00

0

1.40

Hz

S72
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NAME SUM-XIV-59-Alcoho!

EXPNO 3
PROCNO 1
Date_ 20120105
Time 9.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 95236
SOLVENT CDC13
NS 32
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
AQ 3.9999621 se
RG 144
Dw 42.000 us:¢
DE 6.50 us:
TE 298.9 K
D1 2.00000000 se
TDO . 1
m==z===== CHANNEL fl ======:
NUC1 1H
Pl 13.75 us:
PL1 -3.00 4B
PL1W 32.08600616 W
SFO1 700.1516910 MH:
ST 131072
SF 700.1471400 MH

T T T — WDW mﬂ
SSB

3.65 3.60 ppm in 0.30 Hz
GB 0
PC 1.00
) L

ppm

S73
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Alcohol

NAME
- o EXPNO
"o PROCNO
o o< Date_

140.17
140.06
133.54
133.42
129.26
129.17
128.02
127.97

Time
\ INSTRUM
PROBHD
PULPROG

N

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO02

T T T I v I T

200 180 160

] i I ! I ! I i I ! I ! I j l
140 120 100 80 60 40 20 ppm

SUM~XIV-59-Alcoho.
4

1

20120105
10.11
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

696

4
41666.668
0.635783
0.7864820
203

12.000
6.50

298.7 K
2.00000000
0.03000000

67.83342743
176.0706235

CHANNEL £2
waltzl6

1H

80.00

-3.00

12.30

12.30
32.08600616 W
0.94692516 W
0.94692516
700.1499406
32768
176.0521380
EM

0

3.00

0

1.40

Hz

S74
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|.J.
0
3

7.962%
7.950%
7.9390
7.66685
7.657 g
7.588
7.586
7.5770
7.288
6.458
5.846
5.830
4.677
4.670
4.638
4.630
4.161
3.939
3.928
3.920
3.535
3.448
3.446
3.438
3.435
3.247
3.240
2.982
2.972
2.962
1.874
1.797
1.774
1.433
1.249
1.241
1.197
1.181
1.157
1.150
1.148
0.921
0.920
0.079
0.078
0.057

/%J///__//J/%/J///Y\

SO,Ph

ppm

4

.........

.......

™

.....

ppm

EEE

sTETHESS sy

SUM-XIV-61-Diene
1

1

20120107
14.22
spect

5 mm PABBO BB-
zg30

95236
CDC13

32

2
11904.762
0.125003
3.9999621
203

42.000
6.50

298.9
2.00000000

-3.00
32.08600616
700.1516910

131072
700.1471400
EM

0

0.30

0

1.00

Hz

S75
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Sidearm Diene

» ay

T T T
130 128 126 ppm

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

134 132

" [ ) I ) I ’ I i I j I j I i I j I j ] ! I

200 180 160 140 120 100 80 60 40 20 ppm

SUM-XIV-61-Diene
5

1

20120107
15.54
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

5000

4
41666.668
0.635783
0.7864820
203

12.000
6.50

299.0 K
2.00000000
0.03000000

67.83342743
176.0706238

0.94692516
0.94692516 W
700.1499406
32768
176.0521380
EM

0

3.00

0

1.40

Hz

S76
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7.9572
7.945kE
7.9330
7.661%
7.652
7.583
7.581
7.572
7.288
5.837
5.822
4.671
4.664
4.634
4.627
4.155
3.934
3.926
3.916
3.532
3.446
3.436
3.244
3.237
2.978
2.976
2.967
2.956
1.792
1.772
1.244
1.237
1.229
1.221
1.193
1.177
0.976
0.965
0.965
0.954
0.627
0.617
0.616
0.605
0.604
0.593

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

SUM-XIV-63-Diene
1
1
20120109
18.08
spect
5 mm PABBO BB-
zg30
95236
CcDC13
32
2
11904.762 Hz
0.125003 Hz
3.9999621 se
101
42.000 us:
6.50 us:«
298.7 K
2.00000000 sec

-3.00 4B
32.08600616 W
700.1516910 MH:

131072
700.1471400 MH:
EM
0
0.30 Hz
0
1.00

S77
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Sulfone

140.08
135,13
135.11
133.51
133.39
129.96
129

—
o~
<
<t
~—

L

.95

129.25
129.15
128.02
127.97
127.54
127.53
124.68

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

200

_
180

T

T
160

j I

140

_
120

100

SUM-XIV-63-Diene

2

1

20120109
18.16
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2449

4
41666.668
0.635783
0.7864820
203

12.000
6.50

299.1
2.00000000
0.03000000

2.00
67.83342743
176.0706238

CHANNEL £f2
waltzlé

1H

80.00

-3.00

12.30

12.30
32.08600616
0.94692516
0.94692516
700.1499406
32768
176.0521380
EM

0

3.00

0

1.40
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5.8 5.6 ppm

NAME
EXPNO
PROCNO
Date__
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

SUM-XV-34-Coupled Sulfo

1

1

20120412
22.43
spect

5 mm CPDCH 13C
zg30

95236
CDC13

63

2
11904.762
0.125003
3.9999621
22.6
42.000
6.50

303.2
2.00000000

~-3.20
33.59817505
700.15169210
131072
700.1471400
EM

0

0.30

0

1.00
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

oW

DE

CPDPRG2
Nuc2

PCPD2

130

T PL2
129 128 ppm PL12
PL13
PL2W
PL12W
PL13W
SF02
ST
SF
WDW
SSB
LB
GB
PC

;:_ U e

I ! ] ) ] j j I ! I i I j I j 1 j I ) I

_
200 180 160 140 120 100 80 60 40 20 ppm

SUM-XV-34-Coupled Sulfo

2

1

20120412
22.54

spect

5 mm CPDCH 13C
zgpg30

65536

CDC13

5120

4
41666.668
0.635783
0.7864820
203

12.000
16.50
303.2
2.00000000
0.03000000
13

4.50
38.14553833
176.0706238

CHANNEL f2 ========

waltzle

1H

65.00

-3.20

13.60
120.00
33.59817505
0.70196527
0.00000000
700.1499406
32768
176.0521380
EM

0
3.00
0
1.40

Hz
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NAME
EXPNOC
PROCNOC
Date_
Time
INSTRUM
PROBHD
PULPROG

SUM-XIV-66-Ketone

1

1

20120223

16.05

spect

5 mm CPDCH 13C
zg30

95236

CDC13

32

2
11904.762
0.125003
3.9999621
22.6
42.000
6.50

298.3
2.00000000

-3.20
33.59817505
700.1516910

131072
700.1471400
EM

0

0.30

0
1.00

S81

Hz
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FIDRES
AQ
RG
DW
DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

| ____:_ J

80

T
100

60

| I |

_
200 180 160 140 120 40 20

ppm

F

SUM-XIV-66-Ketone
2
1
20120223
16.21
spect
5 mm CPDCH 13C
zgpg30
65536
CcDC13
386 -
4
41666.668
0.635783
0.7864820
203
12.000
6.50
298.3
2.00000000
0.03000000

4.50
38.14553833
176.0706238

0.70196527
0.00000000
700.1499406
32768
176.0521380
EM

0

3.00

0

1.40

Hz
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SUM-XV-36-Aldehyd:

1

1

20120414
2.16

spect

5 mm CPDCH 13C
zg30

95236
CDC13

56

2
11904.762
0.125003
3.9999621
22.6

42 .000
6.50

303.2
2.00000000
1

CHANNEL f1 ====
1H

9.40

-3.20
33.59817505
700.1516910
131072
700.1471400
EM

0

0.30

0

1.00

S83

Hz
Hz
sex

ust
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43 42 41 ppm

200 180 160 140 120 100 80

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

SUM-XV-36-Aldehyd
2
1
20120414
2.29
spect
5 mm CPDCH 13C
zgpg30
65536
CDC13
10120
4
41666.668 Hz
0.635783 Hz
0.7864820 se
203
12.000 wus«¢
16.50 us:«
303.2 K
2.00000000 sed
0.03000000 se:
15

38.14553833 W
176.0706238 MH:

CHANNEL f2 ======:
waltzl6
1H
65.00 us:
-3.20 4B
13.60 dB
120.00 4B
33.59817505 W
0.70196527 W
0.00000000 W
700.149%406 MH:
32768
176.0521380 MH:
EM
0
3.00 Hz
0
1.40

S84
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ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

SUM-XV-37-Acid
1

1

20120415
4.16

spect

5 mm CPDCH 13C
zg30

95236
CDC13

72

2
11904.762
0.125003
3.9999621
22.6
42.000
6.50

303.2
2.00000000
1

-3.20
33.59817505
700.1516910

131072
700.1471400
EM

0

0.30

0

1.00

S85
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17.0

16.5

16.0

ppm

|

|

Jilf}

|

200

180

160

140

T

80

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

SUM-XV-37-Acid
2

1

20120415

4.30

spect

5 mm CPDCH 13C
zgpg30

65536

CDC13

5720

4

41666.668
0.635783
0.7864820
203

12.000
16.50
303.2
2.00000000
0.03000000
15

4.50
38.14553833
176.0706238

CHANNEL f2 ====

waltzlé

1H

65.00

-3.20

13.60
120.00
33.59817505
0.70196527
0.00000000
700.1499406
32768
176.0521380
EM

0

3.00

-0

1.40

S86

Hz
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OAOLFNNNO NN ATNHONDOANODOL A NN~ OWONANMUNONWONNSOWNDWSEM W NaMe SUM-XIV-8l-Macrolactonizati
OHOO~ONAHODONONANHOSNN O LOVONHONMOMANATMMN A0 <t L0 LM ] mxw%o w
NN AN~ VO VWUNNYAIAII IO AN NN MM ANNTOOOND OO OO wwnm 20120218
. . Date 921
bovwvwnUIEtIFOOOOM O AN NN ANNNAA AT AT A A AAAAAAAAOD OO OO OO INSTROM mnmom
b e L = PROBHD 5 mm CPDCH 13C
= . PULPROG zg30
TD 95236
SOLVENT CbC13
NS 100
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
AQ 3.99389621 sec
RG 32
DW 42.000 usec
DE 6.50 usec
TE 298.5 X
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCl 1H
Pl 9.40 usec
PL1 -3.20 dB
PL1W 33.59817505 W
SFOL 700.1516910 MHz
SI 131072
SF 700.1471400 MHz
WDW EM
8SSB 0
LB 0.30 Hz
GB 0
PC 1.00

3

== N[N[r[NM ([N
| RCIR =IOV INIO| 10| B 10O
OIN ™ ON|NO|O|~—=|O|l0|O0|0IN
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SUM-XV-09-Macrolacto:
2
1
20120328
23.01
spect
5 mm CPDCH 13C
zgpg30
65536
CDC13
2955
4
41666.668 Hz
0.635783 Hz
0.7864820 sec
203
12.000 usec
16.50 usec
298.2 K
2.00000000 sec
0.03000000 sec

4.50 dB
38.14553833 W
176.0706238 MHz

CHANNEL f2 ========
waltzl6
1H
65.00
-3.20
13.60
120.00
33.59817505
0.70196527
0.00000000
700.1499406
32768
176.0521380
EM
0
3.00 Hz

0

1.40

RESSGRER

N

:

S88
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Diketone .
VOALSONNONANVONFANDT AT MNAATNOOHN AN NDOMO 00O WONINWINLN  NAME SUM-XV-27-Diketon:
OUNFHMONOOUNNNWVWOWLNOHNAFHOONMOOOONONONHITM NN MMWVWWOUININMOIAOMONDWOM EXPNO 1
NSO 0OANANA0LVLOVUOVUINFONONDEE~TLVLVLVVWLOVINININOMINAAATONOO OO PROCNO 1
~ovvvoUwuNMMN IO O NNNNNNNNAATAAAAAAAAATAAAAAA A AT ATO OO O O ww%ml Nopwmwmw
— INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
TD 95236
SOLVENT cDC13
NS 320
DS 2
SWH 11904.762 Hz
FIDRES 0.125003 Hz
AQ 3.9999621 se«
RG 25.4
Dw 42 .000 us¢
DE 6.50 us:
TE 303.2 K
D1 2.00000000 se
TDO 1
m==c—==z== CHANNEL fl ======:
Nucl 1H
Pl 9.40 us:
PL1 -3.20 dB
PL1W 33.59817505 W
., SFO1 700.1516910 MH:
6.55 ppm 5.80 ppm - ST 131072
62 : SF 700.1471400 MH:
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L i gﬁ%% )/

..................
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—211.02
—207.57

170.55

N
™
0
<
o

140.75
140.38

i
~

137.87
137.80

131.60

———128.63

124.77
124.21

S

NAME
© EXPNO
— PROCNO
< Date_

W= S

PULPROG

46.32

FIDRES
AQ
RG
Dw
DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

140

120

100

ppm

SUM-XV-15-Diketon:
5
999
20120330
1.44
spect
5 mm CPDCH 13C
zgpg30
65536
CDC13
11000

4
41666.668 Hz
0.635783 Hz
0.7864820 se

203
12.000 us:¢
16.50 us:

298.2 K

2.00000000 se
0.03000000 se

Qm
wm.HpmmwmwwS
176.0706238 MH:

33.59817505 W
0.70196527 W
0.00000000 W

700.1499406 MH:

32768

176.0521380 MH

EM

0
3.00 Hz

0

1.40
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oOoNOoOwwOUrS~R~NEOO NAME
N OO N WM™ EXPNO
O <A O0OCOCO PROCNO
e e e e e e e e . Date_
R B B B B B B e B | Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ

amphidinolide F (3) on

1 W

A T S T T B B I AL IR BN
7.0 6.5 6.0 5. 15 ppm
[=]

T R

SUM~XV-40-Amphidinolide
1
1
20120417
23.44
spect
5 mm CPDCH 13C
zg30
95236
CDC13
320
2
11904.762 Hz
0.125003 Hz
3.9999621 sec
25.4
42.000 usec
6.50 usec
303.2 K
2.00000000 sec

-3.20 dB
33.59817505 W
700.1516910 MHz

131072
700.1471400 MHz
EM
0
0.30 Hz
0
1.00
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Amphidinolide F

~ o~ ~ N W N

~ o~ ~ Y oN O MmO e s
. AR N <

o~ — T OO N S O .

t < o~ < gt o Y NN N — —l

o™ - oed el e e ed ©

amphidinolide F (3)

T T T T |
Hw».m @US mH o Uva

T T T

_ _
200 180 160 140 120 100

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

SUM-XV-40-Arphidinolide
3
1
20120418
1.39
spect
S mm CPDCH 13C
zZgpg30
65536
CcDCl3
15028
4
41666.668 Hz
0.635783 Hz
0.7864820 sec
203
12.000 usec
16.50 usec
303.2 K
2.00000000 sec
0.03000000 sec
75

4.50 dB
38.14553833 W
176.0706238 MHz

33.59817505
0.70196527
0.00000000 W

700.1499406 MHz

32768

176.0521380 MHz

EM

0
3.00 Hz

0

1.40
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Comparison of H data of amphidinolide F (3)

Synthetic 3 (CDCl3,
700 MHz,
Concentration 1.4
mg of 3in 0.18 mL

Ll e AL

r 7T - VT T 1T - T 7rr- V77T T T T - rT T T 1 T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 pp

amphidinolide F (3)

Synthetic 3 (CDCl3,
700 MHz,
Concentration 0.4

mg of 3in 0.18 mL
CDCly). —

Natural 3 AO_UO_@ 6.5 6.0 55 5.0 4.5
500 MHz,
concentration
unknown)
Kobayashi, J. et. al.
J. Antibiot. 1991, 44,
1259-1261.

~htyiacd,
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Comparison of 'C data of amphidinolide F (3)

No. Synthetic 3 Natural 3°
(176 MHz, CDCIs%) | (125 MHz, CDCly)

1 171.22 171.16
2 38.70 38.65
3 81.45 81.26
4 39.79 39.67
5 36.77 36.81
6 78.94 79.08
7 76.51 76.71
8 76.51 76.71
9 144.45 144.37
10 124.52 124.62
11 140.04 140.00
12 49.38 49.46
13 70.62 70.50
14 45.55 45.65
15 213.77 213.58
16 42.79 42.93
17 46.03 45.81
18 207.77 207.47
19 48.57 48.45
20 75.01 74.82
21 31.98 31.84
22 28.43 28.46
23 79.90 79.87
24 77.84 77.93
25 124.04 123.97
26 132.06 132.09
27 124.19 124.06
28 138.29 138.25
29 26.08 26.00
30 18.51 18.43
31 15.53 15.39
32 116.11 116.16
33 13.77 13.94
34 15.40 15.29
35 16.24 16.20

[a] Concentration 1.4 mg of 3 in 0.18 mL CDCIs. [b] J. Kobayashi, M. Tsuda, M.
Ishibashi, H. Shigemori, T. Yamasu, H. Hirota, T. Sasaki, J. Antibiot. 1991, 44,
1259-1261.
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