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General

All reactions involving air- and moisture-sensitive reagents were carried out using oven dried glassware and
standard syringe-septum cap techniques. Routine monitorings of reaction were carried out using glass-supported
Merck silica gel 60 F254 TLC plates. Column chromatography was performed on Kanto Chemical Silica Gel
60N (spherical, neutral 40—50 um) with the solvents indicated. All solvents and reagents were used as supplied
with following exceptions. Tetrahydrofuran (THF), toluene and benzene were freshly distilled from Na
metal/benzophenone under argon. Measurements of optical rotations were performed with a JASCO DIP-370
automatic digital polarimeter. Melting points were taken on a Yanaco MP-3 micro melting point apparatus and
are uncorrected. 'H and *C NMR spectra were measured with a Varian Gemini-200 (200 MHz), Mercury-300
(300 MHz), GX-400 (400 MHz), Unity-600 (600 MHz), JEOL AL-400 (400 MHz) spectrometer. Chemical
shifts were expressed in ppm using Me,Si (6 = 0) as an internal standard. The following abbreviations are used:
singlet (s), doublet (d), triplet (t), quartet (q), broad (br). Infrared (IR) spectral measurements were carried out
with a JASCO FT/IR-4100 spectrometer (ATR method). Low- and High-resolution mass (HRMS) spectra were
measured on a JEOL JMS-DX 303/JMA-DA 5000 SYSTEM high resolution mass spectrometer.

Synthesis of Segment A

1) TBSOTF, 2,6-lutidine,
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To a stirred solution of 2 (4.24 g, 13.5 mmol) and 2,6-lutidine (9.43 mL, 81 mmol) in CH,Cl, (50 mL) was
added TBSOTT (9.3 mL, 40 mmol) at —78 °C. After stirring for 9 h, the reaction was quenched by addition of
saturated aqueous NH,CI and the mixture was diluted with ethyl acetate. The phases were separated and the
aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SO,, filtered, and
concentrated to give a colorless oil (8.0 g), which was used for the next reaction without further purification. The
crude compound described above was dissolved in 20 mL of THF/H,O (3:2). To the solution was added 8 mL
NaOH aqueous solution (2 mol L™) at rt. After stirring for 4 h, the reaction was quenched by addition of
saturated aqueous NH,CI and the mixture was diluted with ethyl acetate. The phases were separated and the
aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SO,, filtered, and
concentrated. The residue was purified by column chromatography (hexane/EtOAc, 9:1) to give 3 (5.94 g, 11.9
mmol, 88% yield, 2 steps) as a colorless oil.

[a]p'®=—3.34 (¢ 0.99, CHCl;). "H NMR (300 MHz, CDCl;): § 0.07 (12H, s), 0.86 (9H, s), 0.89 (9H, s), 1.09 (3H,
s), 1.16 (3H, s), 1.17 (3H, s), 1.39-1.59 (3H, m), 1.67 (3H, s), 1.70-2.20 (5H, m), 3.48 (2H, dd, J = 6.9, 3.8 Hz),
3.62 (1H, dd, J = 8.8, 6.3 Hz), 4.15 (2H, br d, J = 6.3 Hz), 5.41 (1H, t, J = 6.9 Hz). *C NMR (75 MHz, CDCl5):
8 —4.09 (q), —3.73 (q), —2.06 (q), —2.05 (q), 16.33 (q), 18.14 (s), 18.18 (s), 22.43 (q), 24.85 (q), 25.88 (q), 26.04
(9), 26.49 (1), 28.11 (q), 32.24 (1), 35.09 (t), 36.62 (1), 59.39 (t), 74.34 (s), 77.40 (d), 85.84 (s), 86.93 (d), 122.94
(d), 140.49 (s). CIMS m/z 501 [M+H]", 351 (90), 257 (100), 173 (40). HRCIMS calcd 501.3795 for C,;Hs704Si,,
found 501.3772 [M+H]". IR (neat, cm™) 3327, 2954, 2931, 2857, 1467, 1363, 1252, 1172, 1097, 1067, 1038,
1005, 910, 834, 772.



Ti(O-iPr)s (+)-DET,
\ ~ TBHP, MS 4A
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To a stirred suspension of molecular sieves 4A (152 mg) in CH,Cl, was added titanium(IV) isopropoxide (90 pL,
0.30 mmol) and (+)-diethyl L-tartarate (78 uL, 0.76 mmol). After cooling at -30 °C, CH,Cl, solution of 3 (762
mg, 1.520 mmol) and tert-butyl hydroperoxide (5.0 — 6.0 mol L™ in decane, 360 uL, 1.8 — 2.1 mmol) was add to
the mixture. The reaction mixture was allowed to warm to 0 °C. After stirring for 2 days, the reaction was
quenched by addition of saturated aqueous NaHSOj; and the mixture was filtered through Celite. The filtrate was
diluted with ethyl acetate. The phases were separated and the aqueous phase was extracted with ethyl acetate.
The organic layer was dried over Na,SO,, filtered, and concentrated. The residue was purified by column
chromatography (hexane/EtOAc, 5:1) to give 4 (694 mg, 1.34 mmol, 88 %) as a colorless oil. The compound 4
are obtained in 77% diastereomeric excess which was determined by 'H NMR analysis.

[a]p'®=—7.49 (¢ 1.51, CHCl;). 'H NMR (600MHz, CDCl3): & 0.05 (3H, s), 0.06 (3H, s), 0.07 (6H, s), 0.85 (9H,
s), 0.88 (9H, s), 1.08 (3H, s), 1.16 (3H, s), 1.17 (3H, s), 1.28 (3H, s), 1.40 (1H, m), 1.55 (1H, m), 1.62 (2H, m),
1.72-1.88 (4H, m), 1.93 (1H, m), 2.95 (1H, dd, J = 6.3, 4.4 Hz), 3.47 (1H, dd, J = 6.7, 4.4 Hz), 3.62 (1H, dd, J =
9.1, 6.0 Hz), 3.69 (1H, m), 3.84 (1H, m). Selected minor signals. 2.96 (1H), 3.62 (1H). BC NMR (75 MHz,
CDCl3): 6 -4.16 (q), —3.76 (q), —2.06 (q), 16.77 (q), 18.13 (s), 22.36 (q), 24.89 (q), 25.88 (q), 26.00 (q), 26.46 (1),
28.05 (q), 29.09 (t), 35.19 (t), 35.47 (t), 61.44 (t), 61.53 (s), 62.68 (d), 74.30 (s), 77.33 (d), 85.77 (s), 86.97 (d).
CIMS m/z 517 [M+H]", 385 (30), 257 (100), 173 (35). HRCIMS caled 517.3745 for C,;Hs;0sSi,, found
517.3716 [M+H]". IR (neat, cm™) 3389, 2955, 2931, 2857, 1467, 1383, 1253, 1172, 1097, 1067, 1038, 910, 834,
773.

Dess-Martin periodinane

CH,Cl,

4

To a stirred solution of 4 (1.01 g, 1.95 mmol) in CH,Cl, (50 mL) was added Dess-Martin periodinane (900 mg,
2.12 mmol) at rt. After stirring for 5 h, the reaction was quenched by addition of 10% aqueous sodium
thiosulfate. The mixture was diluted with aqueous sodium hydrogen carbonate and diethyl ether. The phases
were separated and the aqueous phase was extracted with diethyl ether. The organic layer was dried over Na,SO,,
filtered, and concentrated. The residue was purified by column chromatography (hexane/EtOAc, 15:1) to give a
corresponding aldehyde 4a (999 mg, 1.94 mmol, 99 %) as a colorless oil.

[a]p'®=+20.0 (¢ 1.56, CDCl;). '"H NMR (300 MHz, CDCls): 8 0.04 (3H, s), 0.07 (3H, s), 0.08 (6H, s), 0.85
(9H, s), 0.85 (9H, s), 1.08 (3H, s), 1.16 (6H, s), 1.43 (3H, s), 1.54-1.64 (3H, m), 1.66—1.96 (5H, m), 3.16 (1H, d,
J=4.9 Hz), 3.47 (1H, m), 3.62 (1H, m), 9.46 (1H, d, J = 4.9 Hz). *C NMR (75 MHz, CDCl;): —4.17 (q), -3.77
(q), —2.07 (q), —2.05 (q), 17.23 (q), 18.12 (s), 22.11 (q), 24.93 (q), 25.88 (q), 25.97 (q), 26.42 (), 27.98 (q), 28.83
(1), 35.23 (1), 35.62 (1), 63.39 (d), 64.52 (s), 74.27 (s), 77.10 (d), 85.67 (s), 87.06 (d), 199.76 (d). CIMS m/z 515
[M+H]’, 383 (100), 257 (65), 251 (30), 57 (64). HRCIMS calcd 515.3588 for C,;Hs505Si,, found 515.3580
[M+H]". IR (neat, cm™) 2956, 2930, 2857, 1725, 1471, 1383, 1253, 1172, 1098, 1066, 1040.

MePh4P* Br-
LHMDS

THF

To a stirred suspension of methyltriphenylphosphonium bromide (953 mg, 2.67 mmol) in THF (15 mL) was
added lithium bis(trimethylsilyl)amide (2.57 mL, 2.57 mmol, 1.0 mol L hexane solution) at 0 °C. After stirring
for further 15 min, a solution of the aldehyde 4a (980 mg, 1.90 mmol) in THF (5 mL) was added via cannula.
After stirring for 1 h, acetone (100 pL, 1.4 mmol) was added to the mixture. The mixture was concentrated and
the residue was purified by column chromatography (hexane to toluene) to give 5 (815 mg, 1.59 mmol, 84 %) as
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a colorless oil.

[a]p'®=-25.15 (c 0.88, CHCl;). "H NMR (300 MHz, CDCl;): 6 0.06 (3H, s), 0.06 (3H, s), 0.07 (6H, s), 0.85 (9H,
s), 0.89 (9H, s), 1.09 (3H, s), 1.16 (6H, s), 1.26 (3H, s), 1.35-1.70 (4H, m), 1.70-2.00 (4H, m), 3.18 (1H, d, J =
7.0 Hz), 3.48 (1H, dd, J= 6.7, 3.4 Hz), 3.63 (1H, dd, J= 8.5, 6.3 Hz), 5.32 (1H, dd, J=1.1, 10.4 Hz), 5.43 (1H,
d,J=1.1, 17.2 Hz), 5.74 (1H, ddd, J = 7.0, 10.4, 17.2 Hz). *C NMR (75MHz, CDCL;): & —4.14 (q), —3.74 (q),
-2.04 (q), 16.60 (q), 18.15 (s), 22.43 (q), 24.89 (q), 25.89 (q), 26.03 (q), 26.48 (1), 28.09 (q), 29.14 (1), 35.16 (t),
35.41 (1), 62.93 (s), 63.33 (d), 74.32 (s), 77.41 (d), 85.80 (s), 86.98 (d), 119.78 (t), 133.67 (d). CIMS 511 [M-H]"
(10), 381 (43), 257 (100), 173 (90). HRCIMS caled 511.3639 for C,sHs504Si,, found 511.3635 [M—H]". IR (neat,
cm™) 2938, 2862, 1465, 1379, 1251, 1173, 1096, 835, 775.

OH

1) nBuyNF TBSO

2) CSA

5 6 (6-endo cyclization) 7 ( 5-exo cyclization)

To a stirred solution of 5 (650 mg, 1.27 mmol) in THF (6 mL) was added tetrabutylammonium fluoride (7.6 mL,
7.6 mmol, 1.0 mol L THF solution) at rt. After stirring for 14 h, the reaction was quenched by addition of
aqueous sodium hydrogen carbonate. The mixture was diluted with additional aqueous sodium hydrogen
carbonate and diethyl ether. The phases were separated and the aqueous phase was extracted with diethyl ether.
The organic layer was dried over Na,SOy, filtered, and concentrated to give a colorless oil (612 mg), which was
used for the next reaction without further purification. The crude compound described above was dissolved in
CH,Cl, (150 mL). To the solution was added (1S)-(+)-10-camphorsulfonic acid (72 mg of 0.31 mmol) at —78 °C.
After stirring for 90 min, the reaction was quenched by addition of saturated aqueous NaHCO; and the mixture
was diluted with diethyl ether. The phases were separated and the aqueous phase was extracted with diethyl ether.
The organic layer was dried over Na,SO,, filtered, and concentrated to give a colorless oil (566 mg). The residue
was purified by column chromatography (hexane/EtOAc, 9:1) to give 6 (289 mg, 0.724 mmol, 57% yield, 2
steps) along with 7 (67.2 mg, 0.167 mmol, 13% yield, 2 steps).

Compound 6: colorless oil

[a]p?®=+14.81 (c 1.83, CHCl;). '"H NMR (300 MHz, CDCl;): 8 0.06 (3H, s), 0.07 (3H, s), 0.84 (9H, s), 1.13 (3H,
m), 1.14 (3H, s), 1.15 (3H, s), 1.17 (3H, s), 1.39-1.92 (7H, m), 2.04 (1H, ddd, J = 7.4, 8.0, 11.8 Hz), 3.28 (1H,
dd, J=2.2,11.3 Hz), 3.64 (1H, td, J = 1.4, 5.5 Hz), 3.70 (1H, t, J = 8.0 Hz), 5.22 (1H, ddd, J= 1.4, 2.2, 10.7 Hz),
5.30 (1H, ddd, J = 1.4, 2.2, 17.6 Hz), 5.89 (1H, ddd, J = 5.5, 10.7, 17.6 Hz). *C NMR (75 MHz, CDCl;): &
—1.90 (q), 18.36 (s), 21.13 (q), 22.70 (q), 24.87 (t), 25.29 (q), 26.10 (q), 27.04 (t), 27.76 (q), 35.22 (t), 38.86 (t),
69.95 (s), 74.74 (s), 83.19 (d), 84.34 (s), 84.97 (d), 87.45 (d), 116.86 (t), 134.95 (d). CIMS m/z 399 [M+H]" (2),
397 (15), 381 (80), 341 (51), 267 (100), 248 (85), 173 (34), 89 (57). HRCIMS calcd 399.2931 for C,H430,Si,
found 399.2912 [M+H]". IR (neat, cm™): 3394, 1407, 919.

Compound 7: colorless oil

[a]p?’=+8.06 (c 1.00, CHCl;). '"H NMR (300 MHz, CDCl3): & 0.08 (3H, s), 0.08 (3H, s), 0. 85 (9H, s), 1.14 (3H,
m), 1.16 (6H, s), 1.17 (3H, s), 1.39-2.13 (8H, m), 3.72 (1H, t, J = 8.0 Hz), 3.94 (1H, dd, J = 5.4, 10.2 Hz), 4.05
(1H, brd, J = 6.3 Hz), 5.21 (1H, brd, J = 10.6 Hz), 5.36 (1H, ddd, J=1.4, 2.2, 16.9 Hz), 5.81 (1H, ddd, J = 6.3,
10.6, 16.9 Hz). *C NMR (75 MHz, CDCl;): & —2.14 (q), 18.14 (s), 23.79 (q), 24.29 (q), 25.18 (q), 25.87 (q),
26.93 (t), 27.47 (q), 27.69 (), 31.00 (t), 33.45 (t), 74.46 (s), 78.07 (d), 84.33 (s), 85.41 (s), 87.36 (d), 87.61 (d),
117.17 (1), 136.30 (d). CIMS m/z 397 [M-H]" (5), 383 (40), 341 (100), 257 (95), 173 (80). HRCIMS calcd
397.2774 for C5,H,4,0,4Si, found 397.2760 [M—H]". IR (neat, cm™): 3547, 1041, 918.



TBSOTf
2,6-lutidine

CH,Cl,
6 (6-endo cyclization) 8 (segment A)

To a stirred solution of 6 (289 mg, 0.725 mmol) and 2,6-lutidine (0.85 mL, 7.3 mmol) in CH,Cl, (5 mL) was
added tert-butyldimethylsilyl trifluoromethanesulfonate (0.67 mL, 2.9 mmol) at —78 °C. The reaction mixture
was allowed to warm to —50 °C. After stirring for 2days, the reaction was quenched by addition of saturated
aqueous NH,CI and the mixture was diluted with diethyl ether. The phases were separated and the aqueous phase
was extracted with diethyl ether. The organic layer was dried over Na,SOy,, filtered, and concentrated to give a
colorless oil (378 mg). The residue was purified by column chromatography (hexane/EtOAc, 30:1) to give 8
(345 mg, 0.673 mmol, 93% yield) as a colorless oil.

[a]p® = +20.76 (¢ 1.27, CHCl;). "H NMR (300 MHz, CDCls): 8 0.07 (3H, s), 0.08 (6H, s), 0.09 (3H, s), 0.85 (9H,
s), 0.86 (9H, s), 1.10 (3H, s), 1.14 (3H, s), 1.15 (3H, s), 1.17 (3H, s), 1.43 (1H, m), 1.55-1.73 (4H, m), 1.78-1.93
(3H, m), 2.06 (1H, td, J=17.7, 12.4 Hz), 3.28 (1H, dd, J= 2.2, 11.5 Hz), 3.65 (1H, td, J = 1.6, 3.8 Hz), 3.72 (1H,
dd,J=6.9,7.7Hz), 5.12 (1H, ddd, J= 1.6, 2.5, 11.0 Hz), 5.30 (1H, ddd, J = 1.6, 2.5, 17.6 Hz), 6.00 (1H, ddd, J
=3.8,11.0, 17.6 Hz). >C NMR (75 MHz, CDCl;): & —2.09 (q), —1.95 (q), —1.75 (q), 18.07 (s), 18.17 (s), 21.00
(q), 22.54 (q), 24.67 (t), 25.08 (q), 25.80 (q), 25.90 (q), 26.86 (1), 27.56 (q), 34.96 (t), 39.98 (t), 72.60 (s), 74.58
(s), 82.84 (d), 83.85 (d), 84.25 (s), 87.22 (d), 114.49 (t), 135.28 (d). CIMS m/z 513 [M]’, 455 (27), 257 (100),
173 (100), 73 (51). HRCIMS calcd 512.3717 for C,3Hs404Si,, found 512.3718 [M]". IR (neat, cm™): 919.

Synthesis of Segment B

7 / Ac,0, py —
AcO - .
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O,
I
o
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I
I

OH
OH AcO

9 9a

To a stirred solution of 9 (1.37 g, 4.36 mmol) in pyridine (10 mL) was added acetic anhydride (2.1 mL, 22.2
mmol) at rt. After stirring for 6 h, the mixture was concentrated under reduced pressure. The residue was purified
by column chromatography (hexane/EtOAc, 2:1) to give 9a (1.51 g, 4.24 mmol, 97% yield) as a colorless oil.
[a]p?®=—0.31 (¢ 1.09, CHCI;). '"H NMR (200 MHz, CDCly): & 1.11 (3H, s), 1.19 (6H, s), 1.55 — 2.20 (8H, m),
1.70 (3H, s), 2.06 (3H, s), 2.07 (3H, s), 3.71 (1H, t, J = 7.3 Hz), 4.59 (2H, d, J = 7.0 Hz), 4.91 (1H, dd, J = 2.6,
9.9 Hz), 5.35 (1H, t, , J = 7.0 Hz). *C NMR (50 MHz, CDCl;): & 16.37 (q), 20.89 (q), 20.99 (q), 22.74 (q), 23.97
(q), 25.95 (1), 27.32 (q), 27.73 (), 34.69 (t), 35.74 (t), 61.19 (t), 70.32 (s), 77.36 (d), 83.89 (s), 86.94 (d), 118.63
(d), 141.38 (s), 170.72 (s), 171.14 (s). CIMS m/z 357 [M+H]", 279 (100). HRCIMS calcd 357.2277 for C19H330s,
found 357.2294 [M+H1]". IR (neat, cm™): 3513, 1734.

LiOH

= . _tor _
AcO o HO o
I =% H [DoH  MeOH, H0 2% H [ToH
AcO AcO
9a 9b

To a stirred solution of 9a (1.158 g, 3.25 mmol) in 7.5 mL of MeOH and 2.5 mL of H,O was added lithium
hydroxide monohydrate (150 mg, 3.57 mmol) at rt. After stirring for 20 min, the reaction was quenched by
addition of saturated aqueous NH4Cl and the mixture was diluted with ethyl acetate. The phases were separated
and the aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SO,, filtered, and
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concentrated under reduced pressure. The residue was purified by column chromatography (hexane/EtOAc, 1:1)
to give 9b (906 mg, 2.88 mmol, 89% yield) as a colorless oil.

[a]p'*=+2.08 (c 1.16, CHCl;). '"H NMR (200 MHz, CDCly): & 1.11 (3H, s), 1.19 (6H, s), 1.56-2.04 (8H, m),
1.67 (3H, s), 2.07 (3H, s), 3.71 (1H, t, J=7.2 Hz), 4.14 (2H, d, J = 7.0 Hz), 4.91 (1H, dd, J = 2.6, 10.2 Hz), 5.40
(1H, t, J = 7.0 Hz). *C NMR (50 MHz, CDCl;): § 16.10 (q), 21.20 (q), 22.95 (q), 24.02 (q), 26.10 (t), 27.46 (q),
27.72 (t), 34.69 (), 35.80 (t), 59.29 (t), 70.44 (s), 77.25 (d), 84.00 (s), 87.05 (d), 124.21 (d), 138.54 (s), 170.91
(s): CIMS m/z 315 [M+H]", 279 (100), HRCIMS calcd 315.2172 for C,;H3,0s, found 315.2154 [M+H]". IR
(neat, cm™): 3415, 1735.

MnO,
© H OH hexane o
AcO AcO

9b 9c

HO

1
(@)

To a stirred solution of 9b (1.158 g, 3.37 mmol) in hexane (20 mL) was added manganese dioxide (6 g, 69
mmol) at rt. After stirring for 17 h, the reaction mixture was directly subjected to column chromatography
(hexane to hexane/EtOAc, 1:1) to give 9¢ (840 mg, 2.69 mmol, 80% yield) as a colorless oil along with starting
material 9b (83.3 mg, 0.265 mmol, 7% yield).

[a]p?' = +2.11 (c 1.04, CHCI;). '"H NMR (200 MHz, CDCl3) & 1.12, (3H, s), 1.20 (6H, s), 1.64-2.28 (8H, m),
2.08 (3H, s),2.18 (3H, d, J=1.2 Hz), 3.73 (1H, t, J = 7.6 Hz), 4.92 (1H, dd, J = 3.0, 10.0 Hz), 5.89 (1H, brd, J =
7.7 Hz), 10.00 (1H, d, J = 7.7 Hz). *C NMR (50 MHz, CDCLy): § 17.61 (q), 20.91 (q), 22.47 (q), 23.96 (q),
25.89 (t), 27.21 (q), 27.25 (1), 34.29 (1), 36.72 (t), 70.29 (s), 77.09 (d), 83.69 (s), 86.97 (d), 127.12 (d), 162.93 (s),
170.72 (s), 191.19 (d). CIMS m/z 313 [M+H]’, 295 (100), HRCIMS caled 313.2015 for C;;H,90s, found
313.2010 [M+H]". IR (neat, cm™): 3480, 1735, 1671, 1375, 1236.

NaClO,,
H O
2-methyl-2-butene
G 2 _ = 2
o o HO o
Ao 5 H | TOH  NaHPO, 205 Tou
A

t-BUOH, H,0 ©

9c 10

To a stirred mixture of 9¢ (354 mg, 1.13 mmol), 2-methyl-2-butene (0.6 mL, 5.66 mmol) and sodium
dihydrogenphosphate dihydrate (870 mg, 5.58 mmol) in 10 mL of t-BuOH and 4 mL of H,O was added sodium
chlorite (purity 80%, 520 mg, 4.6 mmol) at rt. After stirring for 1 h, the reaction was quenched by addition of
aqueous sodium hydrogensulfite. The mixture was diluted with additional aqueous sodium hydrogensulfite and
ethyl acetate. The phases were separated and the aqueous phase was extracted with ethyl acetate. The organic
layer was dried over Na,SQ,, filtered, and concentrated. The residue was purified by column chromatography
(hexane/EtOAc, 1:2) to give 10 (371 mg, 1.129 mmol, 100% yield) as a colorless oil.

[alp'® = +3.19 (¢ 0.966, CHCl;). '"H NMR (200 MHz, CDCl3) 8 1.12 (3H, s), 1.20 (3H, s), 1.20 (3H, s),
1.62-2.21 (8H, m), 2.08 (3H, s), 2.17 (4H, d, J = 1.2 Hz), 3.73 (1H, t, J = 7.2 Hz), 4.92 (1H, dd, J = 2.6, 10.0
Hz), 5.70 (1H, d, J = 1.2 Hz). ®C NMR (50 MHz, CDCl;): & 19.07 (q), 21.00 (q), 22.64 (q), 23.97 (q), 25.99 (1),
27.36 (q), 27.59 (t), 34.90 (), 37.51 (t), 70.52 (s), 77.28 (d), 83.88 (s), 87.03 (d), 115.37 (d), 161.82 (s), 170.90
(s), 171.49 (s). CIMS m/z 329 [M+H]", 311 (100). HRCIMS calcd 329.1964 for C,;H,90s, found 329.1960
[M+H]". IR (neat, cm™"): 3468, 1724, 1645, 1238.



1) pyridinimum tribromide
Z : HO

: o
HO = o H OH = H OH
AcO Br AcO
10 10a
2) DMF, Et3N, microwave
= o7l
= H OH
Br AcO

11 (Segment B)

To a stirred solution of 10 (640 mg, 1.95 mmol) in CHCI; (20 mL) and MeOH (0.5 mL) added pyridinium
tribromide (purity 90%, 1.39 g, 3.91 mmol) at rt. After stirring for 2 h, the reaction was quenched by addition of
aqueous sodium hydrogensulfite. The mixture was diluted with additional aqueous sodium hydrogensulfite and
ethyl acetate. The phases were separated and the aqueous phase was extracted with ethyl acetate. The organic
layer was dried over Na,SO,, filtered, and concentrated. The residue was roughly purified by flash column
chromatography (hexane/EtOAc, 1:2) to give crude 10a (802 mg) as a pale yellow colorless oil, which was used
for the next reaction without further purification. To a stirred solution of the crude 10a in DMF (10 mL) was
added Et;N (0.34 mL, 2.44 mmol). The mixture was divided into two test tubes suitable for microwave reactor
(Discover™ CEM corporation). Each test tube was sealed and exposed to the microwave irradiation (200 watt,
100 °C, 8 min.). Each solution was combined and diluted with aqueous NH,CI and ethyl acetate. The phases
were separated and the aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SOy,
filtered, and concentrated. The residue was purified by column chromatography (hexane/EtOAc, 2:1) to give 11
(511 mg, 1.41 mmol, 72% yield) as a colorless oil, which consists of 20:1 mixture of E and Z geometric isomer.
Stereochemistry of 11 was determined by NOE experiment.

[a]p? = +6.60 (¢ 0.89, CHCl3). '"H NMR (600 MHz, CDCLy): §1.11, (3H, s), 1.20 (6H, s), 1.60 (1H, dtd, J = 5.2,
10.7, 14.0 Hz), 1.66 (1H, td, J=4.9, 11.8 Hz), 1.79 (3H, d, J = 1.3 Hz), 1.80 — 1.86 (3H, m), 1.95 (1H, ddd, 8.2,
8.8, 10.7 Hz), 2.10 (3H, s), 2.17 — 2.27 (2H, m), 3.72 (1H, t, J = 8.2 Hz), 4.92 (1H, dd, J = 2.7, 10.7 Hz) 5.87
(1H, d, J = 1.3 Hz). selected minor signals for a Z isomer, 3.71 (1H, t), 4.89 (1H, dd), 5.93 (1H, m). "C NMR
(75 MHz, CDCly): 6 21.13 (q), 22.04 (q), 22.88 (q), 24.02 (q), 26.03 (t), 27.08 (t), 27.45 (q), 31.02 (t), 34.82 (1),
70.37 (s), 77.50 (d), 83.93 (s), 87.03 (d), 101.21 (d), 140.85 (s), 170.75 (s). CIMS m/z 365 [M+3H]", 363
[M+H]", 347 (100), 345 (98). HRCIMS caled 363.1171 for C,sH,30,4Br, found 363.1185 [M+H]". IR (neat,
cm™): 3509, 1738.

Synthesis of Pseudodehydrothyrsiferol

1) 9-BBN, THF,

microwave heating,
70°C, 15 min,

8 (segment A) 8a

2)

Br AcO
11 (Segment B)

THF, PdCl,(dppf),
K3POg4, DMF, 70°C, 12 h; 12

Hydrobration:
9-BBN (7.28 mL, 3.64 mmol, 0.5 mol L™ THF solution), 8 (595 mg, 1.159 mmol) and THF (10 mL) was placed
in a flask equipped with reflux condenser. The flask was put into the Microwave reactor (Discover® CEM
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corporation) and exposed to the microwave irradiation for 15 min. (200 watt, 70 °C, open system in Ar
atmosphere) to give 8a.

Suzuki-Miyaura coupling:

[1,1’-Bis(diphenylphosphino)ferrocene]dichloropalladium(II) (190 mg, 0.23 mmol, dichloromethane adduct) and
tri-potassium phosphate trihydrate (1.55g, 2.82 mmol) was placed in a flask equipped with reflux condenser. The
solution of borane 8a described above and 11 in DMF (5 mL) was added to the flask via cannula. The mixture
was refluxed for 12 h. After the reaction mixture is passed through Celite to remove solid material, the filtrate
was evaporated. The residue was purified by column chromatography (hexane/EtOAc, 7:1) to give 12 (762 mg,
0.956 mmol, 82% yield) as a colorless oil.

[a]p?=+15.25 (¢ 1.02, CHCl;). 'H NMR (300 MHz, CDCl;): § 0.07 (6H, s), 0.07 (6H, s), 0.84 (9H, s), 0.85 (9H,
s), 1.11 (6H, s), 1.12 (3H, s), 1.15 (3H, s), 1.17 (3H, s), 1.18 (3H, s), 1.19 (3H, s), 1.35-2.05 (20H, m), 2.07 (3H,
s),2.99 (1H, d, J=8.8 Hz), 3.14 (1H, dd, J= 1.2, 9.1 Hz), 3.66 (1H, t, J = 6.7 Hz), 3.70 (1H, t, J = 7.4 Hz), 4.93
(1H, dd, J=2.2,9.9 Hz), 5.16 (1H, t, J = 7.7 Hz). *C NMR (75 MHz, CDCl;): & —2.10 (q), —1.94(q), —1.79(q),
18.03 (s), 18.13 (q), 20.64 (q), 21.16 (q), 22.13 (q), 23.22 (q), 23.41 (q), 24.08 (q), 24.64 (1), 24.75 (t), 24.87 (q),
25.77 (q), 25.86 (q), 26.07 (1), 26.67 (t), 27.57 (q), 27.77 (q), 28.33 (t), 28.38 (1), 29.15 (1), 34.49 (1), 35.49 (1),
40.27 (t), 70.28 (s), 72.44 (s), 74.46 (s), 78.04 (d), 82.98 (d), 84.06 (s), 84.10 (s), 84.41 (d), 87.04 (d), 87.09 (d),
126.19 (d), 134.11 (s), 170.58 (s). FABMS m/z 820 [M+Na]" (15), 257 (12), 173 (30), 73 (100). HRFABMS
caled 819.5602 for C44Hg4O5Si,Na, found 819.5593 [M+Na]". IR (neat, cm™) 3580, 1742.

TBSOTf

——_____*™ T1BSO

2,6-lutidine

To a stirred solution of 12 (162 mg, 0.203 mmol) and 2,6-lutidine (120 pL, 1.03 mmol) in CH,Cl, (3 mL) was
added tert-butyldimethylsilyl trifluoromethanesulfonate (120 pL, 0.52 mmol) at —78 °C. The reaction mixture
was allowed to warm to —10 °C. After stirring for 2 days, the reaction was quenched by addition of saturated
aqueous NH,CI and the mixture was diluted with ethyl acetate. The phases were separated and the aqueous phase
was extracted with ethyl acetate. The organic layer was dried over Na,SOy,, filtered, and concentrated to give a
colorless oil (275 mg), The residue was purified by column chromatography (hexane/EtOAc, 20:1) to give 12a
(184 mg, 0.202 mmol, 100% yield) as a colorless oil.

[a]p?' = +9.85 (¢ 1.02, CHCl;). '"H NMR (300 MHz, CDCl3): & 0.05 (6H, s), 0.06 (12H, s), 0.83 (9H, s), 0.83
(18H, s), 1.09 (3H, s), 1.10 (3H, s), 1.13 (6H, s), 1.14 (3H,s), 1.15 (3H, s), 1.15 (3H,s), 1.35-2.20 (20H, m), 2.05
(3H, s),2.97 (1H, d, J=9.1 Hz), 3.13 (1H, dd, J= 1.6, 11.3 Hz), 3.62 (1H, t, J = 6.3 Hz), 3.65 (1H, t, J = 7.7 Hz),
4.88 (1H, dd, J = 2.7, 10.2 Hz), 5.14 (1H, t, J = 6.6 Hz). >C NMR (75 MHz, CDCl;): 8 -2.05 (q), —1.91 (q),
-1.75 (q), 18.06 (s), 18.16 (s), 20.67 (q), 21.25 (q), 22.13 (q), 22.85 (q), 23.45 (q), 24.67 (1), 24.76 (1), 24.94 (q),
25.81 (q), 25.90 (q), 26.40 (1), 26.7 (t), 27.74 (q), 27.74 (q), 28.38 (t), 28.49 (t), 29.20 (t), 34.58 (t), 35.57 (t),
40.32 (1), 72.48 (s), 74.27 (s), 74.50 (s), 78.06 (s), 82.99 (d), 83.98 (s), 84.12 (s), 84.46 (d), 87.09 (d), 87.57 (d),
126.00 (d), 134.37 (s), 170.66 (s). FABMS m/z 934 [M+Na]" 455 (10), 257 (15), 173 (30), 73 (100). HRFABMS
caled 933.6467 for CsoHosOsSi3Na, found 933.6466 [M+Na]". IR (neat, cm™) 1742.

mCPBA

— = TBSO

CH,Cl,

To a stirred solution of 12a (169 mg, 0.185 mmol) in CH,Cl, (5 mL) was added m-chloroperbenzoic acid (purity
75%, 52 mg, 0.226 mmol) at 0 °C. After stirring for 30 min at rt. the reaction was quenched by addition of
aqueous sodium sulfite and the mixture was diluted with hexane. The phases were separated and the aqueous
phase was extracted with hexane. The organic layer was dried over Na,SOy, filtered, and concentrated. The
residue was purified by column chromatography (hexane/EtOAc, 15:1) to give 13 (166 mg, 0.179 mmol, 97%
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yield) as a colorless oil. 13 was a 2:1 mixture of inseparable diastreomers. The ratio was determined by the 'H
NMR spectrum.

'H NMR (300MHz, CDCl5): Selected signals. 8 1.089 (minor isomer’s peak), 1.097 (major isomer’s peak) (3H,
s), 1.271 (major isomer’s peak), 1.280 (minor isomer’s peak), (3H, s), 2.040 (minor isomer’s peak), 2.047 (major
isomer’s peak), (3H, s). FABMS m/z 950 [M+Na]’, 796 (1), 678 (1), 603 (5), 471 (7), 323 (7), 275 (12), 173 (30),
73 (100). HREABMS calcd 949.6417 for CsoHeg0,Si3Na, found 949.6393 [M+Na]". IR (neat, cm™) 1742.

Al(O-iPr),

OTBS

To a stirred solution of 13 (164 mg, 0.177 mmol) in toluene (30 mL) was added aluminum isopropoxide (360 mg,
1.77 mmol). After refluxing for 18 h, the reaction mixture was allowed to rt and was diluted with saturated
aqueous potassium sodium tartrate and ethyl acetate. After the mixture was vigorously stirring for 2 h, the phases
were separated and the aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SOy,
filtered, and concentrated. The residue was purified by column chromatography (hexane/EtOAc, 9:1) to give 14a
(64.6 mg, 0.073 mmol, 41% yield) and 14b (35.8 mg, 0.040 mmol, 23% yield) and as a colorless oil.
Stereochemistry at C14 was determined by Kusumi method after converting 15a to (R)— and (S)- MTPA esters
as described as follows.

14a

[a]p’ = +8.48 (¢ 0.59, CHCl;), "H NMR (300 MHz, CDCl): § 0.07 (6H, s), 0.07 (6H, s), 0.08 (6H, s), 0.84 (9H,
s), 0.85 (9H, s) 0.85 (9H, s), 1.10 (3H, s), 1.12 (3H, s), 1.14 (3H, s), 1.14 (3H, s), 1.16 (3H, s), 1.19 (6H, s),
1.36-1.48 (4H, m), 1.58-1.78 (6H, m), 1.79-1.88 (6H, m), 1.90-2.30 (4H, m), 3.07 (1H, d, J = 9.5 Hz), 3.23 (1H,
dd,J=2.2,11.0 Hz), 3.53 (1H, dd, J=1.8, 10.4 Hz), 3.66 (1H, t, J = 7.3 Hz), 3.68 (1H, t, J = 7.1 Hz), 4.13 (1H,
m), 4.87 (1H, brs), 5.06 (1H, brs). *C NMR (75 MHz, CDCls): 8 -2.05 (q), —1.95 (q), —1.78 (q), 18.05 (s), 18.17
(s), 20.61 (q), 22.33 (q), 24.00 (q), 24.83 (1), 25.05 (q), 25.27 (q), 25.79 (q), 25.90 (q), 26.66 (1), 26.81 (t), 27.60
(), 27.78 (q), 28.72 (1), 29.97 (1), 31.21 (t), 33.13 (1), 35.28 (1), 40.19 (t), 72.49 (s), 74.21 (s), 74.24 (d), 74.40 (s),
76.17 (d), 83.37 (d), 83.92 (s), 85.40 (d), 85.93 (s), 87.20 (d), 88.61 (d), 109.66 (t), 151.43 (s). FABMS m/z 908
[M+Na]’, 754 (10), 604 (10), 173 (70), 73 (100). HRFABMS calcd 907.6311 for C,HO5SisNa, found
907.6323. IR (neat, cm™) 3420, 833.

14b

[a]p’ = +16.22 (¢ 0.32, CHCl;), "H NMR (300MHz, CDCl;): 8 0.07 (6H, s), 0.07 (6H, s), 0.08 (6H, s), 0.84 (9H,
s), 0.85 (9H, s) 0.85 (9H, s), 1.10 (3H, s), 1.11 (3H, s), 1.14 (3H, s), 1.16 (6H, s), 1.19 (6H, s), 1.24-1.52 (4H, m),
1.58-1.70 (6H, m), 1.79-1.90 (6H, m), 1.92-2.11 (3H, m), 2.40 (1H, m), 3.10 (1H, d, J = 9.2 Hz), 3.25 (1H, dd,
J=2.2,12.0 Hz), 3.51 (1H, dd, J= 1.7, 10.4 Hz), 3.67 (1H, t, J = 7.7 Hz), 3.68 (1H, t, J = 8.4 Hz), 4.04 (1H, dd,
4.0, 8.0 Hz), 4.83 (1H, brs), 5.07 (1H, brs). *C NMR (75MHz, CDCls): & —2.04 (q), —1.95 (q), —1.79 (q), 18.04
(s), 18.18 (s), 20.61 (q), 22.65 (q), 23.97 (q), 25.00 (t), 25.00 (q), 25.29 (q), 25.78 (q), 25.91 (q), 26.64 (t), 26.81
(1), 27.59 (q), 27.95 (q), 28.83 (1), 30.25 (t), 31.26 (1), 33.85 (t), 34.69 (1), 40.20 (t), 72.52 (s), 74.20 (s), 74.37 (s),
75.86 (d), 76.69 (d), 83.19 (d), 84.23 (s), 85.36 (d), 85.94 (s), 87.35 (d), 88.59 (d), 109.21 (t), 152.13 (s).
FABMS m/z 908 [M+Na]’, 754 (10), 604 (10), 173 (30), 73 (100). HRFABMS caled 907.6311 for
C4sHos04Si3Na, found 949.6337. IR (neat, cm™) 3380, 834.
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R-(-)-MTPACI
—————= TBS

OTBS

14a (major isomer)
14a-(S)-MTPA ester

To a stirred solution of 14a (2.1 mg, 2.37 pmol) in pyridine (0.5 mL) was added
(R)-(-)-a-methoxy-a-(trifluoromethyl)phenylacetyl chloride ((R)-(-)-MTPACI, 1 pL, 5.3 pmol). After stirring
for 24 h, the reaction mixture was diluted with saturated aqueous NH,4Cl and ethyl acetate. The phases were
separated and the aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SO,,
filtered, and concentrated. The residue was purified by column chromatography (hexane/EtOAc, 10:1) to give
14a-(S)-MTPA ester (0.9 mg, 0.9 umol, 38% yield) as a colorless oil.

'H NMR (600 MHz, CDCl5): § 0.03 (3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.07 (3H, s), 0.08 (3H, s), 0.08 (3H, s),
0.80 (9H, s). 0.85 (9H, s), 0.86 (9H, s), 1.07 (3H, s), 1.08 (3H, s), 1.09 (3H, s), 1.10 (1H, m), 1.15 (3H, s), 1.15
(3H, s), 1.19 (3H, s), 1.19 (3H, s), 1.24-1.32 (2H, m), 1.36-1.44 (2H, m), 1.48 (1H, m), 1.56-1.64 (2H, m), 1.69
(1H, m), 1.72 (1H, m), 1.78-1.88 (6H, m), 1.94 (1H, m), 2.02 (1H, m), 2.09 (1H, m), 2.33 (1H, m), 2.96 (1H, d,
J=9.1 Hz), 3.16 (1H, dd, J=1.9, 11.3 Hz), 3.46 (1H, brd, J = 9.3 Hz), 3.51 (3H, s), 3.63 (1H, t, J = 6.9Hz), 3.67
(1H, t, J=6.3Hz), 4.98 (1H, brs), 5.11 (1H, s), 5.51 (1H, t, J = 5.8 Hz), 7.38 (3H, m), 7.49 (2H, m).
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S-(+)-MTPACI
0TBS — TBSO

14a (major isomer)
14a-(R)-MTPA ester

To a stired solution of 14a (1.8 mg, 2.0 pmol) in pyridine (0.5 mL) was added
(5)-(+)-a-methoxy-a-(trifluoromethyl)phenylacetyl chloride ((S)-(+)-MTPACI, 5 pL, 26.5 umol). After stirring
for 18 h, the reaction mixture was diluted with saturated aqueous NH,4Cl and ethyl acetate. The phases were
separated and the aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SO,,
filtered, and concentrated. The residue was purified by column chromatography (hexane/EtOAc, 10:1) to give
14a-(R)-MTPA ester (1.6 mg, 1.4 umol, 73% yield) as a colorless oil.

"H NMR (600 MHz, CDCl3): § 0.04 (3H, s), 0.06 (3H, s), 0.06 (3H, s), 0.07 (3H, s), 0.08 (6H, s), 0.81 (9H, s).
0.84 (9H, s), 0.86 (9H, s), 1.08 (3H, s), 1.09 (3H, s), 1.11 (3H, s), 1.14 (3H, s), 1.15 (3H, s), 1.19 (3H, s), 1.19
(3H, s), 1.21 (1H, m), 1.28-1.42 (4H, m), 1.48 (1H, m), 1.56-1.68 (4H, m), 1.75 (1H, m), 1.78-1.88 (6H, m),
1.94 (1H, m), 1.99 (1H, m), 2.27 (1H, m), 3.00 (1H, d, J =9.1 Hz), 3.17 (1H, dd, J=1.9, 11.5 Hz), 3.39 (1H, brd,
J=10.1 Hz), 3.56 (3H, s), 3.63 (1H, t, J = 6.9 Hz), 3.66 (1H, t, J = 6.3 Hz), 4.90 (1H, s), 4.98 (1H, s), 5.46 (1H,
t,J=35.5Hz), 7.38 (3H, m), 7.50 (2H, m).

+0071

Figure 1 Absolute stereochemistry was determined to be S configuration by Kusumi method. Values in the

figure refers to AS {S(—-MTPA) — 6 (+MTPA)}.



15a

A THEF solution of tetra-n-butylammonium fluoride (0.6 mL of 1 mol L solution, 0.6 mmol) was evaporated
under argon atmosphere and then 5 mL of DMF was added to the residue. To the stirred nBuyNF-DMF solution
added 14a (49.3 mg, 0.0557 mmol) in DMF (5 mL) via cannula. After stirring for 18 h at 60 °C, the reaction was
quenched by addition of saturated aqueous NH4Cl and the mixture was diluted with ethyl acetate. The phases
were separated and the aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SOy,
filtered, and concentrated to give a colorless oil (78.1 mg). The residue was purified by column chromatography
(EtOAc) to give 15a (31.3 mg, 0.0577 mmol, 100% yield) as a colorless oil.

[a]DZO: +3.38 (¢ 0.61, CHCI3). '"H NMR (300 MHz, CDCly): 1.12 (3H, s), 1.13 (6H, s), 1.15 (3H, s), 1.16 (3H, s),
1.18 (3H, s), 1.21 (3H, s), 1.30-1.49 (4H, m), 1.58-1.78 (6H, m), 1.79-1.90 (6H, m), 2.00-2.32 (4H, m), 3.14
(1H,d,J=9.6 Hz), 3.28 (1H, dd, J=1.9, 11.3 Hz), 3.56 (1H, dd, J = 1.6, 10.4 Hz), 3.77 (1H, t, J = 8.2 Hz), 3.80
(1H, t, J= 6.0 Hz), 4.85 (1H, brs), 5.06 (1H, brs). BC NMR (75 MHz, CDCl): 8 19.76 (q), 23.02 (q), 23.37 (q),
23.42 (q), 23.59 (q), 24.85 (1), 24.93 (1), 26.45 (), 26.53 (1), 26.96 (q), 27.10 (q), 27.78 (t), 29.50 (t), 31.59 (t),
32.76 (), 34.01 (t), 39.30 (t) , 69.32 (s), 70.52 (s), 70.56 (s), 74.90 (d), 75.56 (d), 83.30 (d), 83.89 (s), 84.37 (d),
85.64 (s), 86.65 (d), 87.12 (d), 109.16 (t), 151.38 (s). CIMS m/z 543 [M+H]" (10), 525 (20), 507 (65), 143 (100).
HRCIMS caled 543.3897 for C30HssOs, found 543.3915 [M+H]". IR (neat, cm'l): 3388.

A THF solution of tetra-n-butylammonium fluoride (0.35 mL of 1 mol L™ solution, 0.35 mmol) was evaporated
under argon atmosphere and then 3 mL of DMF was added to the residue. To the stirred nBuyNF-DMF solution
added 14b (34.3 mg, 0.0387 mmol) in DMF (7 mL) via cannula. After stirring for 18 h at 60 °C, the reaction was
quenched by addition of saturated aqueous NH4Cl and the mixture was diluted with ethyl acetate. The phases
were separated and the aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SOy,
filtered, and concentrated to give a colorless oil (42.8 mg). The residue was purified by column chromatography
(EtOAc) to give 15b (21.0 mg, 0.0387 mmol, 100% yield) as a colorless oil.

[(x]D2° =+18.83 (¢ 0.49, CHCl;). '"H NMR (300 MHz, CDCl;): 1.13 (3H, s), 1.13 (3H, s), 1.14 (3H, s), 1.15 (3H,
s), 1.17 (6H, s), 1.21 (3H, s), 1.28-1.52 (4H, m), 1.55-1.74 (6H, m), 1.76-1.90 (5H, m), 2.02-2.32 (4H, m), 2.38,
(1H, m), 2.84 (1H, brs), 3.18 (1H, d, J=9.1 Hz), 3.36 (1H, dd, J = 1.9, 11.0 Hz), 3.54 (1H, dd, J=1.9, 10.4 Hz),
3.58 (2H, m), 4.07 (1H, dd, J = 3.3, 8.5 Hz) , 4.84 (1H, brs), 5.09 (1H, brs). B3C NMR (75 MHz, CDCly):
19.97 (q), 23.55 (q), 23.63 (q), 23.71 (q), 25.35 (1), 25.66 (1), 26.73 (t), 26.90 (t), 27.35 (q), 27.50 (q), 28.51 (1),
30.04 (1), 31.93 (), 33.56 (t), 33.81 (1), 39.71 (t) , 69.68 (s), 70.75 (s), 70.84 (s), 75.31 (d), 76.22 (d), 83.35 (d),
84.28 (s), 84.48 (d), 85.96 (s), 87.15 (d), 87.42 (d), 109.33 (1), 151.67 (s). FABMS m/z 565 [M+Na]" (40), 73
(100). HRFABMS calcd 565.3716 for C30Hs4O¢Na, found 565.3747 [M+Na]". IR (neat, cm‘l), 3386.



CMMP 1

(Tsunoda reagent)
e

benzene

To a stirred solution of 15a (31.1 mg, 57.3 pumol) in benzene (2 mL) was added CMMP (570 pL, 86 umol, 0.15
mol L' benzene solution) in a sealed tube. After stirring for 24 h at 80 °C, the reaction mixture was
concentrated. The residue was purified by column chromatography (hexane/EtOAc, 1:2) to give 1 (13.6 mg, 25.9
pmol, 45% yield) along with its isomer 18a (5.9 mg, 11.3 umol, 20% yield).

1: colorless oil. [a]p® —2.65 (¢ 1.0, CHCL,, lit., —13.1, (¢ 0.13, CHCl;)). As shown in Table 1, '"H NMR and "*C
NMR were identical with those of the natural pseudodehydrothyrsiferol. EIMS m/z 524 [M]" (5), 506 (10), 381
(25), 363 (50), 143 (100). HREIMS calcd 524.3713 for C3,Hs,0-, found 524.3734 [M]". IR (neat, cm™): 3427,
1460, 1375, 1097.

18a: colorless oil. [a]p™ +32.5 (¢ 0.59, CHCl;). "H NMR (600MHz, CDCly): 1.11 (3H, s), 1.14 (3H, s), 1.14 (3H,
s), 1.15 (3H, s), 1.16 (3H, s), 1.18 (3H, s), 1.20 (3H, s), 1.38-1.48 (3H, m), 1.56-1.70 (7H, m), 1.73 (1H, m),
1.80 (4H, m), 1.86 (1H, td, J = 3.8, 8.5 Hz), 2.04-2.12, (2H, m), 2.30 (1H, m), 2.40 (1H, m), 3.13 (1H, dd, J =
1.9, 10.5 Hz), 3.24 (1H, dd, J = 2.2, 11.5 Hz), 3.55 (1H, dd, J = 2.2, 11.8 Hz), 3.77 (1H, dd, J = 6.7, 8.5 Hz),
3.80 (1H, dd, J = 5.5, 9.9 Hz), 4.23, (1H, dd, J = 4.1, 10.4 Hz) , 4.76 (2H, brs). *C NMR (100 MHz, CDCI3):
20.33 (q), 23.11 (q), 23.21 (q), 23.41 (q), 24.09 (1), 24.18 (1), 25.15 (t), 26.59 (1), 26.85 (1), 27.22 (q), 27.63 (q),
28.04 (t), 28.54 (t), 34.38 (t), 34.81 (1), 39.69 (t) , 69.75 (s), 70.53 (s), 71.17 (s), 74.34 (d), 77.83 (d), 83.30 (d),
83.67 (d), 84.23 (s), 84.26 (s), 86.80 (d), 86.91 (d), 108.51 (1), 146.83 (s). CIMS m/z 525 [M+H]" (5), 507 (85),
489 (100). HRCIMS caled 525.3791 for C30Hs30, found 525.3786 [M+H]". IR (neat, cm™): 3352, 1456, 1065.

28 20 21

NN [ [TITTITD

Ne)

30

Figure 2 Numbering of carbons in pseudodehydrothyrsiferol (see Table 1).



Table 1 '"H-NMR data for natural and synthetic 1

Natural Synthetic
position 'H NMR(500 MHz) CCNMR 'H NMR (600 MHz) JCNMR
(125 MHz) (150 MHz)
1 1.11 (s) 24.0 1.11 (s) 24.0
2 70.6 70.6
3 3.76 (dd, J=5.8,9.1 Hz) 86.7 3.76 (dd, J=5.4, 9.8 Hz) 86.7
4 1.84 26.3 1.80 26.3
5 1.66/2.04 35.2 1.67/2.04 35.2
6 84.0 84.0
7 3.32(dd, J=2.6, 11.4 Hz) 84.0 3.33(dd, J=2.7, 11.5 Hz) 84.0
8 1.51/1.66 24.5 1.50/1.66 245
9 1.57/1.81 38.7 1.53/1.83 38.8
10 72.8 72.8
11 3.46 (dd, J=5.6, 11.7 Hz) 78.9 3.46 (dd, J=5.8, 11.5 Hz) 79.0
12 1.65/1.84 21.8 1.65/1.85 21.9
13 1.85/2.08 26.4 1.85/2.08 26.4
14 | 4.29(dd,J=42,7.1 Hz) 72.5 429 (dd, J=4.4,7.1 Hz) 72.5
15 151.3 151.3
16 | 220/2.46 29.7 2.20/2.47 29.5
17 1.48/1.64 29.9 1.47/1.65 29.9
18 3.53 (dd, J= 1.5, 10.8 Hz) 76.2 3.53(dd, J=1.2,10.4 Hz) 76.2
19 86.1 86.1
20 1.58/2.10 31.6 1.58/2.10 31.6
21 1.83 (2H) 26.5 1.84 (2H) 26.6
22 3.76 (dd, J = 6.5, 9.8 Hz) 87.6 3.76 (dd, J = 6.3, 8.8 Hz) 87.6
23 70.4 70.4
24 1.13 (s) 23.9 1.13 (s) 23.9
25 1.19 (s) 27.5 1.20 (s) 27.5
26 1.14 (s) 22.7 1.14 (s) 22.8
27 1.25 (s) 19.4 1.26 (s) 19.4
28 | 4.89/5.05 (brs/brs) 109.9 4.89/5.06 (brs/brs) 109.9
29 1.14 (s) 23.7 1.14 (s) 23.8
30 1.21 (s) 27.7 1.22 (s) 27.7
OH-18 |2.38(s) 2.40 (s)




CMMP

—_—
benzene

To a stirred solution of 15b (29.8 mg, 54.9 umol) in benzene (2 mL) was added CMMP (550 puL, 83 pumol, 0.15
mol L benzene solution) in a sealed tube. After stirring for 24 h at 80 °C, the reaction mixture was
concentrated. The residue was purified by column chromatography (hexane/EtOAc, 2:1) to give 18b (17.8 mg,
33.9 umol, 62% yield) as colorless solid.

mp 137-141 °C, [a]D2° +9.73 (¢ 1.43, CHCLy). '"H NMR (600 MHz, CDCL3): 1.11 (3H, s), 1.14 (3H, s), 1.14 (3H,
s), 1.15 (3H, s), 1.16 (3H, s), 1.17 (3H, s), 1.20 (3H, s), 1.26 (1H, m), 1.36-1.52 (4H, m), 1.53-1.70 (5H, m),
1.71-1.86 (5H, m), 1.98-2.16 (3H, m), 2.26, (1H, m), 2.36 (1H, brs), 2.44 (1H, ddd, J =2.2, 4.7, 13.7 Hz), 3.09
(1H, dd, J=1.1, 10.4 Hz), 3.25 (1H, dd, J=2.1, 11.5 Hz), 3.44 (1H, dd, J= 1.9, 11.5 Hz), 3.67 (1H, brd, J = 8.0
Hz), 3.76 (1H, t, J = 8.2 Hz), 3.91, (1H, dd, J = 5.2, 10.4 Hz) , 4.75 (1H, brs), 4.76 (1H, brs). BC NMR (100
MHz, CDCls): 20.43 (q), 22.92 (q), 23.15 (q), 24.01 (q), 24.15 (q), 25.08 (1), 25.60 (t), 26.50 (t), 26.89 (q), 27.49
(1), 27.71 (q), 28.97 (1), 29.00 (1), 33.16 (t), 33.19 (t), 34.75 (t) , 39.29 (1), 69.64 (s), 70.42 (s), 71.81 (s), 78.87
(d), 83.62 (d), 83.95 (d), 84.14 (s), 84.22 (s), 85.26 (d), 86.81 (d), 87.31 (d), 106.31 (t), 147.33 (s). CIMS m/z
524 [M+H]" (5), 507 (25), 489 (20), 143 (100). HRCIMS calcd 524.3713 for C3yHs,07, found 524.3698 [M]". IR
(neat, cm‘l): 3441, 1373, 1091.

Ac,0
pyridine

15a 15aa

To a stirred solution of 15a (31.9 mg, 58.8 umol) in pyridine (3 mL) was added acetic anhydride (0.1 mL, 0.90
mmol). After stirring for 36 h at 50 °C, the reaction mixture was concentrated. The residue was purified by
column chromatography (hexane/EtOAc, 1:2) to give 15aa (31.9 mg, 50.9 umol, 87% yield) as a colorless oil.

[(x]D2° +1.00 (c 1.0, CHCl;). '"H NMR (300 MHz, CDCl;): 1.11 (6H, s), 1.12 (3H, s), 1.14 (3H, s), 1.15 (3H, s),
1.19 (3H, s), 1.19 (3H, s) 1.25 (1H, m), 1.36-1.74 (7H, m), 1.76-1.96 (8H, m), 1.96-2.10 (3H, m), , 2.06 (3H, s),
2.08 (3H, s), 2.18, (1H, brs), 2.25 (1H, brs), 3.03 (1H, dd, J =1.8, 8.9 Hz), 3.22 (1H, dd, J = 2.3, 11.3 Hz), 3.72
(1H,t,J=6.9 Hz), 3.74 (1H, t, J = 8.0 Hz), 4.90 (1H, brs), 4.95, (1H, dd, J=2.3, 10.2 Hz), 5.04 (1H, brs), 5.17,
(1H, t, J=17.5 Hz). BC NMR (100 MHz, CDCls): 20.17 (q), 21.18 (q), 21.28 (q), 22.86 (q), 23.00 (q), 23.99 (q),
24.17 (q), 24.67 (t), 25.03 (t), 26.12 (t), 26.50 (t), 27.46 (q), 27.46 (q), 27.82 (), 28.21 (t), 30.23 (t), 34.85 (1),
34.95 (t), 39.92 (t), 69.76 (s), 70.44 (s), 70.49 (s), 76.73 (d), 77.45 (d), 83.78 (d), 83.95 (s), 84.08 (s), 84.31 (d),
86.87 (d), 87.02 (d), 111.01 (t), 146.88 (s), 170.42 (s), 170.88 (s). CIMS m/z 627 [M+H]" (10), 609 (60), 549
(100). HRCIMS caled 627.4108 for C34Hs9010, found 627.4112 [M+H]". IR (neat, cm'l): 3437, 1738.

ACZO

pyridine

15ba

To a stirred solution of 15b (24.0 mg, 44.2 umol) in pyridine (3 mL) was added acetic anhydride (0.1 mL, 0.90
mmol). After stirring for 36 h at 50 °C, the reaction mixture was concentrated. The residue was purified by
column chromatography (hexane/EtOAc, 1:2) to give 15ba (27.1 mg, 43.3 umol, 98% yield) as a colorless oil.
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[a]p2 +10.0 (¢ 1.0, CHCL). 'H NMR (300 MHz, CDCL): 1.11 (3H, s), 1.12 (3H, s), 1.14 (6H, s), 1.19 (3H, s),
1.20 3H, s), 1.20 (3H, s), 1.22 (1H, m), 1.32-1.72 (6H, m), 1.80-1.99 (8H, m), 2.00-2.07, (SH, m), 2.04 (3H, s),
2.08 3H, s), 3.05 (1H, d, J =9.3 Hz), 3.23 (1H, dd, J = 2.2, 11.3 Hz), 3.71 (1H, t, J = 6.9 Hz), 3.77 (1H, dd, J =
6.2, 8.8 Hz), 4.94 (1H, brs), 4.95, (1H, dd, J = 2.2, 10.0 Hz) , 5.06 (1H, brs), 5.22 (1H, t, J = 6.7 Hz). °C NMR
(100 MHz, CDCLy): 20.08 (q), 21.17 (q), 21.29 (q), 22.77 (q), 23.16 (q), 24.01 (q), 24.41 (t), 25.15 (t), 26.13 (1),
26.62 (t), 27.29 (t), 27.44 (q), 27.64 (t), 29.730 (t), 34.65 (t), 34.93 (t), 39.83 (1), 69.61 (s), 70.46 (s), 70.55 (s),
76.61 (d), 77.15 (d), 83.81 (d), 83.94 (s), 83.99 (d), 84.12 (s), 86.93 (d), 87.05 (d), 112.16 (t), 146.29 (s), 170.48
(s), 171.05 (s). CIMS m/z 627 [M+H]" (3), 609 (40), 549 (100). HRCIMS calcd 627.4108 for Cs4HsoO10, found
627.4096 [M+H]". IR (neat, cm™): 3453, 1734.

16a

To a stirred solution of 15aa (24.1 mg, 38.4 umol) in MeOH (2 mL) was added potassium carbonate (1 mL, 1
mmol, 1 mol L™ aqueous solution). After stirring for 1 h at rt, the reaction was quenched by addition of
saturated aqueous NH,CI and the mixture was diluted with ethyl acetate. The phases were separated and the
aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SO,, filtered, and
concentrated to give a colorless oil. The residue was purified by column chromatography (hexane/EtOAc, 1:9) to
give 16a (13.4 mg, 22.9 umol, 60% yield) as a colorless oil along with starting material 15aa (9.0 mg, 14.4 pmol,
37% yield). The recovered 15aa was subjected to hydrolysis again as same manner above. Combined yield of
16a was 92 % (20.7 mg, 35.4 umol, 92% yield).

[a]p?® —1.43 (c 1.0, CHCl3). "H NMR (400 MHz, CDCLy): 1.11 (6H, s), 1.14 (3H, s), 1.16 (3H, s), 1.19 (3H, s),
1.19 (3H, s), 1.20 (3H, s) 1.35 (1H, m), 1.46 (1H, m), 1.52—-1.73 (6H, m), 1.75-1.87 (8H, m), 1.91-2.12 (4H, m),
2.07 (3H, s), 3.11 (1H, d, J =9.9 Hz), 3.28 (1H, dd, J=2.2, 11.4 Hz), 3.72 (1H, t, J=7.3 Hz), 3.78 (1H, t,J = 8.4
Hz), 4.12 (1H, dd, J = 4.0, 7.3 Hz), 4.87 (1H, brs), 4.97, (1H, dd, J = 2.2, 10.3 Hz), 5.09 (1H, brs). *C NMR
(100 MHz, CDCl;): 20.18 (q), 21.23 (q), 22.83 (q), 23.10 (q), 23.93 (q), 24.04 (q), 24.41 (1), 25.18 (t), 26.14 (1),
26.57 (t), 27.16 (1), 27.47 (q), 27.60 (q), 27.80 (t), 30.62 (t), 34.80 (t), 34.91 (t) , 39.81 (t), 69.83 (s), 70.48 (s),
70.59 (s), 74.65 (d), 77.35 (d), 83.69 (d), 83.95 (s), 84.02 (s), 84.73 (d), 86.86 (d), 86.99 (d), 109.70 (t), 150.69
(s), 171.13 (s). CIMS m/z 585 [M+H]" (3), 567 (40), 549 (100). HRCIMS calcd 585.4003 for C3,Hs;0,, found
585.4021 [M+H]". IR (neat, cm™): 3447, 1730.

KoCOj3
—_—

MeOH, H,0O

15ba 16b

To a stirred solution of 15ba (20.8 mg, 33.2 umol) in MeOH (2 mL) was added potassium carbonate (1 mL, 1
mmol, 1 mol L™ aqueous solution). After stirring for 1 h at rt, the reaction was quenched by addition of
saturated aqueous NH,CI and the mixture was diluted with ethyl acetate. The phases were separated and the
aqueous phase was extracted with ethyl acetate. The organic layer was dried over Na,SO,, filtered, and
concentrated to give a colorless oil. The residue was purified by column chromatography (hexane/EtOAc, 1:8) to
give 16b (8.9 mg, 15.2 umol, 46% yield) as a colorless oil along with starting material 15ba (9.3 mg, 14.8 umol,
45% yield). The recovered 15ba was subjected to hydrolysis again as same manner above. Combined yield of
16b was 92 % (17.0 mg, 29.1 umol, 88% yield).

[a]p2 +11.1 (¢ 1.0, CHCLs). 'H NMR (400 MHz, CDCL): 1.11 (3H, s), 1.12 (3H, s), 1.14 3H, s), 1.17 (3H, s),
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1.18 (3H, s), 1.19 (6H, s) 1.35 (1H, m), 1.42 (1H, m), 1.52-1.75 (6H, m), 1.75-1.96 (9H, m), 2.02-2.18 (3H, m),
2.07 3H, s), 3.16 (1H, d, J=9.5 Hz), 3.34 (1H, dd, J = 2.2, 11.4 Hz), 3.71 (1H, t,J=7.0 Hz), 3.79 (1H, dd, J =
5.5, 9.5 Hz), 4.04 (1H, dd, J =4.0, 9.5 Hz), 4.83 (1H, brs), 4.94, (1H, dd, J = 4.0, 8.1 Hz), 5.08 (1H, brs). *C
NMR (100 MHz, CDCl;): 20.08 (q), 21.24 (q), 22.89 (q), 23.48 (q), 23.64 (q), 24.04 (q), 25.35 (t), 26.01 (t),
26.15 (t), 26.83 (1), 27.47 (q), 27.60 (1), 27.67 (q), 28.05 (t), 33.92 (t), 34.05 (t), 34.85 (1) , 39.79 (t), 69.79 (s),
70.48 (s), 70.61 (s), 75.91 (d), 77.63 (d), 83.42 (d), 84.03 (s), 84.25 (s), 84.94 (d), 87.02 (d), 87.15 (d), 109.45 (t),
150.90 (s), 171.01 (s). CIMS m/z 585 [M+H]" (5), 567 (30), 549 (100). HRCIMS calcd 585.4003 for C3,Hs;0o,
found 585.3998 [M+H]". IR (neat, cm™): 3420, 1734.

CMMP
_—n

Benzene

16a 17a

To a stirred solution of 16a (19.8 mg, 33.9 pumol) in benzene (2 mL) was added CMMP (1.11mL, 169 pumol, 153
mol L' benzene solution) in a sealed tube. After stirring for 24 h at 80 °C, the reaction mixture was
concentrated. The residue was purified by column chromatography (hexane/EtOAc, 1:1) to give 17a (12.7 mg,
22.4 umol, 66% yield) as a colorless oil.

[a]p>’ —4.84 (c 0.20, CHCI;). '"H NMR (300 MHz, CDCly): 1.11 (3H, s), 1.14 (6H, s), 1.19 (6H, s), 1.19 (3H, s),
1.19 (3H, s), 1.40-1.70 (8H, m), 1.72-1.90 (6H, m), 1.90-2.21 (6H, m), 2.08 (3H, s), 3.33 (1H, dd, J =2.9, 11.0
Hz), 3.45 (1H, dd, J= 5.6, 11.4 Hz), 3.70 (1H, t, J = 7.4 Hz), 3.75 (1H, t, J = 8.2 Hz), 4.28 (1H, dd, J =3.6, 7.6
Hz), 4.87 (1H, brs), 4.94, (1H, dd, J =2.7, 10.0 Hz), 5.05 (1H, brs). *C NMR (75MHz, CDCl;): 19.48 (q), 21.19
(q), 21.85 (1), 22.77 (q), 23.02 (q), 24.05 (q), 24.05 (q), 24.53 (1), 26.12 (1), 26.27 (t), 26.48 (t), 27.53 (q), 28.77
(1), 29.72 (t), 34.77 (t), 35.24 (t), 38.83 (t), 70.40 (s), 70.68 (s), 72.53 (d), 72.72 (s), 78.93 (d), 84.03 (s), 84.03 (s),
86.73 (d), 87.03 (d), 110.18 (t), 150.81 (s), 170.79 (s). EIMS m/z 566 [M]" (5), 548 (5), 507 (5), 143 (100).
HREIMS calcd 566.3819 for C3,Hs,Os, found 566.3823 [M]". IR (neat, cm™): 3430, 1734.

CMMP

Benzene

16b

To a stirred solution of 16b (10.9 mg, 18.7 umol) in benzene (1.5 mL) was added CMMP (187 uL, 28.0 umol,
150 mol L' benzene solution) in a sealed tube. After stirring for 24 h at 80 °C, the reaction mixture was
concentrated. The residue was purified by column chromatography (hexane/EtOAc, 3:2) to give 17b (1.1 mg,
1.94 umol, 10% yield) as a colorless oil along with starting material 16b (6.0 mg, 10.3 pmol, 55% yield).

[a]p2 —4.84 (¢ 0.41, CHCL;). "H NMR (300 MHz, CDCLy): 1.11 (6H, s), 1.16 (3H, s), 1.19 (6H, s), 1.20 (3H, s),
1.22 3H, s), 1.44-1.74 (8H, m), 1.74-1.86 (7H, m), 1.88-2.22 (5H, m), 2.08 (3H, s), 3.11 (1H, dd, J = 4.4, 11.3
Hz), 3.35 (1H, dd, J = 3.3, 10.7 Hz), 3.72 (1H, t, J = 7.4 Hz), 3.75 (1H, t, J = 8.2 Hz), 4.09 (1H, brd, J = 9.9 Hz),
4.84 (1H, brs), 4.95, (1H, dd, J = 2.5, 10.2 Hz), 5.06 (1H, brs). *C NMR (75 MHz, CDCl;): 21.20 (q), 22.78 (q),
23.04 (q), 24.06 (q), 24.12 (q), 24.50 (t), 24.98 (t), 26.08 (t), 26.45 (t), 27.54 (q), 27.58 (q), 28.55 (1), 29.04 (1),
31.11 (1), 34.79 (t), 35.32 (t), 37.76 (1), 70.36 (s), 70.65 (s), 72.17 (d), 72.61 (s), 77.92 (d), 80.88 (d), 84.03 (s),
84.07 (s), 84.17 (d), 86.72 (d), 87.05 (d), 109.91 (t), 149.60 (s), 170.79 (s). EIMS m/z 566 [M]" (2), 548 (10),
507 (10), 143 (100). HREIMS caled 566.3819 for C,Hs,Os, found 566.3823 [M]". IR (neat, cm™): 3440, 1734.



To a stirred solution of 17a (1.5 mg, 2.6 pmol) in MeOH (1 mL) was sodium hydroxide (0.5 mL, 0.5 mmol, 1
mol L aqueous solution). After stirring for 6 h at rt, the reaction was quenched by addition of saturated
aqueous NH,CI and the mixture was diluted with ethyl acetate. The phases were separated and the aqueous phase
was extracted with ethyl acetate. The organic layer was dried over Na,SOy,, filtered, and concentrated to give a
colorless oil. The residue was purified by column chromatography (hexane/EtOAc, 6:1) to give 1 (1.4 mg, 2.6
pmol, 100% yield) as a colorless oil. Spectral data were identical with those of the synthetic compound form 15a.
See page S-12.

17b 19

To a stirred solution of 17b (8.2 mg, 14.5 umol) in MeOH (4 mL) was sodium hydroxide (2 mL, 2 mmol, 1 mol
L' aqueous solution). After stirring for 9 h at rt, the reaction was quenched by addition of saturated aqueous
NH4CI and the mixture was diluted with ethyl acetate. The phases were separated and the aqueous phase was
extracted with ethyl acetate. The organic layer was dried over Na,SO,, filtered, and concentrated to give a
colorless oil. The residue was purified by column chromatography (hexane/EtOAc, 6:1) to give 19 (6.5 mg, 12.4
pmol, 86% yield) as a colorless oil.

[a]p? +7.64 (¢ 0.35, CHCl;). "H NMR (600 MHz, CDCl3): 1.11 (3H, s) 1.13 (3H, s), 1.15 (3H, s) 1.16 (3H, s),
1.20 (3H, s) 1.22 (3H, s) 1.24 (3H, s), 1.45 (1H, m), 1.52-1.63 (3H, m), 1.64—1.76 (5H, m),1.78-1.90 (5H, m),
2.02-2.21 (3H, m), 2.16-2.22 (2H, m), 2.33 (1H, m), 2.55 (br s), 3.13 (dd, T = 4.1, 11.5 Hz), 3.35 (1H, m), 3.54
(d, J=10.4 Hz), 3.76 (2H, m), 4.16 (dd, J = 2.5, 11.6 Hz), 4.86 (1H, brs), 5.08 (1H, brs). *C NMR (100 MHz,
CDCly): 14.63 (q), 22.76 (q), 23.64 (q), 23.94 (q), 24.02 (q), 24.47 (t), 24.93 (1), 26.41 (t), 26.54 (1), 27.51 (q),
27.70 (q), 28.94 (1), 30.22 (t) , 31.05 (t), 31.84 (1), 35.27 (t), 37.71 (1), 70.46 (s), 70.62 (s), 72.72 (s), 72.75 (d),
76.13 (d), 80.82 (d), 84.03 (s), 84.15 (d), 85.96 (s), 86.70 (d), 87.52 (d), 110.45 (t), 149.81 (s). EIMS m/z 524
[M]" (5), 506 (20), 465 (20), 447 (20), 143(100). HREIMS calcd 524.3713 for C3oHs,0-, found 524.3708 [M]".
IR (neat, cm™): 3696, 2971, 1375.
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7T8311c
expl a2pul
SAMPLE DEC. & VT
data Mar 14 2008 dfrgq 599,963
sclvent COCll  dn Hl
file /export/home/- dpwr 46
vomel/vomrsys/data- dof [}
ffuku?/7te3lle_ih.- dm nnn
fid dmm 3
ACQUISITION dmf 11600
sfrg 595.563 daeeg
tn H1 dres 1.0
at 3.641 homo n
np 65536 temp 25.0
aw 5000.% PROCESEING
b 5000 wtfile
ba 1 proc 44
epwr 57 fn 65536
P 10.3 math t
a 1.359 188
tof -600.0 werr
nt 128 waxp
ct 128 wba
alock n  wat witT
gain &0
FLAGS
i1 n
in o
dp Y
ha on
DISPLAY
p 354.9
wp 2800.0
ve 471
sc o
we 400
hzmm T7.00
is 877.69
rfl 745.8
rip a VI
th 7
ins 100.000
om ph
L
4 f
,\.JuJL. AM 1“1 ,... Lan
T | T T T T T T T ‘ T T T T [ T T ¥ U L T T T T '| T T T T l T T T T | T T T T I T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
byt b e e s el T T A T
2.97 3.58 1.82 12.81 37.71
1.59 1.71 1.88 36.16
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expl alpul
SAMPLE DEC. & VT
date Mar 14 2008 dfrg 599,963
solvent CoCl3 dn H1
file /export/home/- dpwr 46
vomrl/vomreys/data- dot o
/fuku?/Tts310f_1h.~ dm nnn
fid dmm o
ACQUISITICN dmf 11600
sfrg 599.963 dsag
Lo H1 dres 1.0
at 3.641 homo n
op 65536 remp 25.0
i 3000.9 FPROCESSING
b 5000 wtfile
bs 4 proc ft
Epwr 57 fn 65536
v 10.3 math t
dl 1.359
tof -600.0 werr
nt 12 wexp
ct 32 wba
alock n wnt wit
gain 45
FLAGS
i1 o
in n
dp ¥
ha nn
DISPLAY
sp 347.8
wp 2800.0
va 212
sc o
we 400
hzmm 7.00
is 1258.68
rfl T43.3
cfp ]
th T
ina 100.000
na ph
T 1 T 1 B3 T '[ T T T T i T T T T | T T T T | T T T | T T L} L} I T T T T | T T T T | T ¥ 1 T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
it et e e i ad . . : ]
3.e7 2.02 1.89 1.92 26.81

1.53 1.3 2.31 16.94 40.37
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STANDARD 1H OBSERVE

Pulse Sequance: slpul
Solwvent: CDCl3

ent temperaturs
rile: 3JYME3Om-HOE2806_11_40
INOVA-600 =“MMR"

Relax. delay 1.000 mac
Pulse 38.7 agx o
. tima 4. ssc
m&h 4504.5 Hz
16 repstitions
Hl, 300.0445617 MHz

DATA
¥T size 65536
Total tims 1 min, 20 msec

15aa




13C OBSERVE

Pulss Sequence: aldpul
Solvent: CDC13

Asbient temperaturs
File: 3YMEI0m-COE2806_13_03
INCVA-600 “MHMR™

77.453
. 028

— 77

J

Rog: eine 17815 ae
‘ . sec
ﬁz:h 18761.7 Hz Ho
320 repatiticns
€13, 75.4462645 MHz
DECOUPLE H1, 300.0461136 Miz
Power 39 4B

contimuously on

WALTEZ-16 modulated
DATA FROCESSING

2.0 Bz

FT size 131072
Total time 9 min, 43 sec

76.607

15aa

\TGTT

e o
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STANDARD 1H CBSERVE

Fulse Sequence: slpul
Solvent: CDCL3

Ambient tesperaturs
File: IYM629m-HO62806_10_52
INOVA-600 “MNMR™

Relax. dalay 1.000 sec
Pulse 38.7 sas
l:z. time 4.000 sec
width 4504.5 Hz
16 repetitions

H1, 300.0445621 MHz
DATA P
PT size 65336
Total tima 1 min, 20 sec

15ba




13C OBSERVE

Pulse Sequence: slpul
Bolvent: CDC13

Azbiant tempesraturs

File: IYME29m-CO63806_11 13
INOVA-600 “"HMR®

Pulse 54.3 dagress

Acg. time 1.815 sec

Width 18761.7 Hx

339 repetitions

OBSERVE C13, 75.4462645 MHz
DECOOPLE H1, 300.0461196 ME=z
Powar 35 dB

Total tima 30 min, 23 sec

171.053
~170.480

HO

~146.386

15ba

112.162

—87.049
B86.932
f—Ul.ﬂﬂ
—-B3.987

I's

—77.453

/-
77.028

76,607

77.149

0

'y B83.938
—831.812

70.467
69,613

70,554

———39.826

27444
~-27.289
26.631

= '/,— 26.131

—25.145

.

-]
o

o

L 23.164

_22.766

-\
h\rier
\—20.079
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====-- ACQUISITION PARAMETERS

File Rame
thor

Au

Eample ID
Content
Creation Date
Revision Date

= 1d spectrum.230}

= 778318z

= Bingle FPulse Exper
= 7-JUN-2008 1d:25:02
= 7-JUN-2008 15:11:41

" Spec Eite = JHM-ECPA00
= Spec Type = DELTA MR
b}
Data Format = 1D COMPLEX
Dimanslens -
Dim Title - 18
Dim Size = 16304
e | Dim Onaite = {ppm]
~ 1 -8
Mod_return -1
I_polots - 16384
X_prascans -
X_domaln = 1H
- X_offeet = 5[ppm]
e I freq = 399.7841973 (MEz]
= X_swaap = 5.99880024 [kHz]
x.n-o;::xoinm = 0.36616006[Hx)
X_mcqg_durat. = 3.7312128[s)
Digital filter = FALSE
] rilter_factor -1
= | Delay_of_start - 1(8]
é 1 Actual_start time = T-JUN-2008 14134
Aoqg_dslay = 0.1639 (mu]
| x90 = 11.2[us]
Irrso = 11.2[us]
Triso = 10[us]
o 0 = 10[us]
o] 290_hi = 11.2(us}
Irr90_hi = 11.32(us}
Triso_hi = 10[us]
| o - idfem
| _AD - [an
| | Irr’o_le = 4d[us]
Triso_lo = 10[us]
Quado_io = 10[us]
Bpin_lock 50 = 38 [us]
Dost gesd-ahim 90 - 1ores)
- us
1 Deut_grad shim attn = §3.875[4m]
i |
i Adc_card = 16/1H3/20
ad 1 risld_stracath = 5.385766(T]
i ar_mods -
i riltar_wideh -
4 Recwr_pain -
Irr_cods -
Oba_pwidi -
e Obs_poise -
| Lt Irr_pwidth -
1 Irr_npolse -
| - Tri_pwldch -
’ Tri_nolise -
-
= | Gua_polss -
v’ 1 Bolwvant -
; Lock_strangth -
i | | Lock_lavael -
=27
1 | Lock_osc_offsst = §1.6311[kax]
% | tock onc_mtat Zmoscon
; oBC_mtats -
¥ 1 Lock_state = LOCK 0N
Autclock level - 180
i
Sawtoot! -4
3 Lock_status = IDLX
1 Lock_sattls_point - 4096
| =4 Lock_achisve_point = 0
| "-I 5 = BPIN OM
4 Spin_stats = BPIN oM
1 Spin_status = BPIN ON
] Ppinsat < i
i i . - Hz
e Epin_gas_scurce - H2
o Temp_ac - TEMF OFF
Tump_stats = TEMF OFF
| | | Temp_status - TENP
| H Temp_get = 22.8(4C]
1 ‘| Tomp_set = 25(ac]
| 1 Tamp -
% 2 - Texp_dalay = o[s)
- F Temp_limit hi = 180[4C]
12 I A iimit lo < -l0014c)
= 3 | <:|. h Temp_malting = -E3[Ac]
=] 3 o R 3 Temp_boiling = §1[dc]
z ! I ! PR e Temp_ramp_step = olde)
anveppsy oo Lt S — e — T Tesp_ramp_wmic - 0f#]
e Tomp_ambt - 25(dc]
Yemp_limit hi mex = 160[dC
5.4 5.3 5.2 5.1 50 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9 0.8 0.7 0.6 ::‘iﬁtm - 5:3::;1
g
X : parts per Million : 1H Temp limit lo min = -110[dc)
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----- ACQUISITION PARAMETERS -----
rile Name = 14_13c_spectrum copy.2
Author -
Sampls ID = 7TE)18z
Content = Slogle Pulse with Broa
Creation Date = 7-JUN-2008 13:39:54
: Revision Date = 7-JUN-2008 30:17:30
~ )
- ] 1 Ga Bpec Eite = JHM-ECP400
i Spec Type = DELTA_KMR
‘l Dats Format = 10 COMPLEX
] Dimensicns -X
- Dim Ticls = 13c
- Dim Bize = 32768
Dim Units = [ppa]
Scans = 6310
Mod_return -
X_polnts = 33768
& X_prescans -4
o | | X_domain = 13c
1 X_offeet = 100
4 X_freq = 100.53538686 [Miz]
3 I_mwaep = 25.18891688 [kAx]
1 X_resclutica = 0.7687282[Hz]
4 Irr_domalin = 18
CE Irz_offset = 5.0(ppm]
1 Irr_freq = 399.7841971 [Muz]
: X_acqg duration = 1.3008896(8]
1 Digital_filter = FALSE
i Pilter_factor -1
Dalay. = 1[s]
« Actual_start_time = 7-JUN-2008 19:39
= Acg ds = 35.3[us]
x30 = 10[us]
Irxs0 = 11.2(us]
Triso = 10[us]
uaso = 10[os]
X50_hi = 10.4[us]
L Trr90_hi = 11.2[us)
2 *ri90_hi = 10[us]
= 10[u=]
x90_lo 37.5[us]
Irrs0_lo 4d [un]
Triso_lo 10([us]
- Cuadd_1 10[us]
& Spin_lock 50 = 38[as]
] Spin_lock_attn = 12[as]
4 Daut_g L] = 10([us]
Deu shim attn = 63.873[4B])
Mc_t = 16/1MHz/20
Field strength = 9.389766[T]
rilter mods = BUTTERWORTH
Filter_widch = 12.56566292 [kHx]
Recvr_gain = 30
Irr cods = 210
Obs_pwidth = 1fus]
| Obs_poliss - WADGH
Irr_pwidth = dd[us]
h | Irr_noiss - MALTE
| Tri_pwidth = llua]
| | | Tri_polse = WALTI
| Qua, = 1f{us]
| Qua_soiss = WADGH
" I Bolvent -
B | Lock_s = 1018.0
| Lock_level = 180
1| Lock_gais =27
tock_osc_offsst = §1.6311[kiix]
Lock_phass = 336.4[deg]
Lock_osc_stats = IH O8C OB
Lock_state = LOCK oN
Autolock_level - 180
Bawtooth_range -
Lock_status = IDLE
| Lock_sattls_polnt = 4056
| Lock_achieve point = 0
8pin_sction - GFIN OM
| Spin_state - SPIN OM
- Spin_status = SFIN OW
E | Epin_get = 17[Hx]
= { Splo_set = 15[Hz]
= 4 . w Bpin_gas_source = M2
= Tenp_action = TENF OFF
iﬂ Taop_state = TENP OFF
| Temp_status - TEMP
Teop_get = 15.9[d4c)
I 1 . ; ey b T T . T T T | Temp_met = 2sgacy
| e [Tty o AR e D T T I SR T 10.0 g Te=p_comp -
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& < o REER 2383a8F £gIzaIzisass Temp_bolling - g1ac)
2 a E1 = EpT®Y
L] 5 e ggaq Ee;-o%e 0V wn == .’:".z hc "-“”—“:9 ':E“;’
= \RE Menonyg it - Temp_ramp_walt - 0w
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Craation Dats
Revisicn Date

Spac Site -
Bpec Type =

X_sweap
X_ressclution

I acg duration
Digital _filter

TTEILEx

Single Fulse Experimen
4-JUN-2008 23:19:324
S-JUN-2008 00:06:30

THM-ECP400
DELTA_MM3

1D COMPLEX
x

18
16384
[oo=]

1
16384
L]

1r

5 [ppm]

399,7841971 [MHz]

5.99880024 [kHz]

0.36616006 (Hx]

2.7312138[s]
'ALEE

rilter_factor -
Delay_of_start = 1(w]
Actual start_tims = 4-JUN-2008 23:18
e lay = 0.1635 [ma]
x50 = 11.3[us]
Ised0 = 11.3[us)
Triso = 10{us]
quaso = 10[us]
X50_bi = 11.2(us]
IzrS0 hi = 11.2[un]
Triso_hi = 10[us)

0, = 10[us]
29010 - 44 fun]
Irr§0_lo = dd [us]
Trist_le = 10[us]
Quaso_lo = 10 [um]
Epin_1 80 = 38[us]
Spin_lock attn = 11[d8]

t_grad_shim_30 = 10[us]
Daut_grad_shim attn = §3.875[4R]
_card = 16/1mHx/20
Tiald_strength = 9.389766(T]
Filver_mods = BUTTERWORTH
Filtar_width = 1.99836645 [kiix]
= 18
Irc_coda = 210
= 1fus]
oba_nolss -
Irr_pwidth = 4d[us]
Izr_nolse -
Tri_pwidch = 1{us]
Tri_nolse -
Qua_pwi, = 1[us]
Qua_nolise -
Bolvant - =]
= 1010
Lock_level = 180
Lock_gain - 28
Lock_osc_offset = 61.6311[kHz]
Lock_phasa = 336.4 [deg]
Lock_omc_stats = 20 08C ON
Lock_stats = LOCK ON
Autolock_levsl = 180
=4
tal = IDLE
Lock ssttls _polnt = 4096
Lock _achisve point = 0
Spin_sction = §PTH ON
Spin_state = SPIN ON
Spin_status = SPIN ON
Spin_ge = 14(Hx]
Spin_set = 15[Hz]
_source - W2
Temp_action = TENPF OFT
Temp _state - TEMF OFF
Tamp_status - TENF OFF
Tamp_get = 23[4c)
Temp_sat = 35[4C]
Temp _Ccomp -0
Temp_delay - 0fs]
Texp_limit hi = 130[ac]
Temgp_limit_lo = =100[4C)
Temp_malting = -€3[dc]
Temp_bolling = 61[4c]
Temp _ramp_step = o[4ac)
Tomp_ramp. t = 0[s]
Tasp_aablent = 251de]
Temp_limit_hi_max = 160[dc]
Tesp_limit hi min = 20([4C]
Temp_liait md max = 30[4C)
Texp limit md min = -40[4C]
Teasp_limit_lo min = =110(d4c)
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Bingle Pulse with Broa
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1{us]
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STANDARD 1H CBSERVE

Pulse Sequence: sdpul
Solwvent: CDCL3

Azbiest temperaturs

Pile: IYMEIIm-BOE3006_323_34
INOVA-600 “NMR™

Relax. delay 1.000 sec
Fulse 38.1%—-
lﬁ' time 4.000 mec
wideh 4504.5 Hx

511 repetitions
H1l, 300.0445660 Mz
5 ING

DATA PROCESS
rT size 653336
Total time 1 hr, 23 min, 28 mec
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13C OBSERVE 1]

Fulse Sequance: mipul

Azbient tempe
rile: :mu-n-cuau:u 15_58
INOVA-600

76,607

Nh- 54.2 degreea
k. 1.815 sac
i l.th 18761.7 Ex HO
8002 repatitions

€13, 75.4462634 MHz
E Il. 300.0461196 MHz
Powsr 19 4B

continucusly on

WALTZ-16 modulated
DATA

broadening 2.0 Hz
FT size 131072
Total time

5 hr, 3 min, 58 sec 17a

;~d7.533
26.484

riy
{_26.272

- 84.033

26,124
—24.526
—24.048

~87.030

—-86.730
72.531
—T0.676
—28.772
—28.400
23,016
22.773
21.851
21,191
19.479

110.177
o
38.B33
R\
— {\_ :

150.805

-
= \_70.388

170.784




ITMEISc

Pulse Sequence: slpul

Solvent: CDC13

Asbient tesperature

rile: 3IYME3ISc-HOT1S06_17 13
~600 "HMR®

Relax, delay 0.300 sec

Pulse 31.3 an

Acqg. time 3.555 mec

:édzn isgo.s Hz
repatitions

Hl, 300.0738798 Mix
ING

DATA
rT size 31768
Total time 1

(/1

l
I

L

17b

VA

Vs

1
M I

M ML_

T T
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HO

75.4462637 MEz
H1, 300.0461196 MHx

18761.7 Hx

Anbient temperaturs
2063 repeticions

rile: 3YM635m-COB2206_17_30

Pulse 54.2 dagreas
Acg. time 1.815 mec
niu

Lins broadsning

FT size 131072

Solvent: CDCL3
Total time 2 hr, 31 min, 59 sec

Pulss Sequance: sipul
OBSERVE C11,
DECOUPLE

INOVA-600
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14-epi-pseudodehydrothyrsiferol (19)

[
| ! : I I LA T I I I y 1
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 Ppm
L) = T e 1vd Erd e et ? T
1.8% 1.88 1.88 1.582 5.81 2.08 20.93

1.70 1.85 1.78 3.65 32.58 16.57
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