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Abbreviations

Ac
acac
AD

aq
9-BBN
Bn

Bu
calcd
cat
COD
COSY
Cp*
DDQ
(DHQ)PHAL
DMAP
DMDO
DMF
dqf-COSY
dr
dtbpy
ee

¢q

ESI

Et
HMBC
HMQC
HRMS
HSQC

IR

MCPBA

acetyl

acetylacetonate

asymmetric dihydroxylation

aqueous

9-borabicyclo[3.3.1]nonane

benzyl

butyl

calculated

catalytic or catalyst

1,5-cyclooctadiene

correlation spectroscopy
pentamethylcyclopentadienyl
2,3-dichloro-5,6-dicyano-1,4-benzoquinone
hydroquinine 1,4-phthalazinediyl diether
4-(N,N-dimethylamino)pyridine
dimethyldioxirane
N,N-dimethylformamide

double quantum filtered correlation spectroscopy
diastereomer ratio
4,4’-di-tert-butyl-2,2’-bipyridine
enantiomeric excess

equivalent(s)

electrospray ionization

ethyl

heteronuclear multiple bond correlation
heteronuclear multiple quantum coherence
high-resolution mass spectrometry
heteronuclear single quantum coherence
iso

infrared

molar

meta-chloroperbenzoic acid
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Me methyl

MS mass spectrometry

MS4A molecular sieves 4 angstrom

n normal

NAP 2-naphtylmethyl

NBS N-bromosuccinimide

NMR nuclear magnetic resonance

NOE nuclear Overhauser effect
NOESY nuclear Overhauser effect spectroscopy
)4 para

pin pinacolate

Ph phenyl

PPTS pyridinium para-toluenesulfonate
quant quantitative

rt room temperature

t tertiary

TBAF tetra-n-butylammonium fluoride
TBHP tert-butyl hydroperoxide

TBS tert-butyldimethylsilyl

TEMPO 2,2,6,6-tetramethylpiperidin-1-oxyl
TES triethylsilyl

THF tetrahydrofuran

TLC thin-layer chromatography

TMS trimethylsilyl

S3



General methods for organic syntheses. All reactions sensitive to air or moisture were
performed under argon atmosphere with dry glassware unless otherwise noted. The dehydrated
solvents, CH2Cl, tetrahydrofuran (THF), toluene, N,N-dimethylformamide (DMF) were used
without further dehydration. TMSCI, pyridine, and 2,6-lutidine were distilled before use.
Molecular sieves 4A (MS4A) were preactivated by heating in vacuo. PPTS and
CuCO3-Cu(OH)2 were prepared according to the literature.! All other chemicals were obtained
from local venders, and used as supplied unless otherwise stated. Thin-layer chromatography
(TLC) was performed using precoated TLC glass plates (silica gel 60 F2s4, 0.25-mm thickness)
for the reaction analyses. For normal phase column chromatography, silica gel 60N (Kanto
Chemical Co., Ltd., spherical, neutral, 100-210 um) was used. For normal phase flash column
chromatography, silica gel 60N (Kanto Chemical Co., Ltd., spherical, neutral, 40—50 um) was
used. Optical rotations were recorded on a JASCO P-1010 polarimeter. IR spectra were
recorded on a FT/IR-4000 pectrometer (JASCO). 'H NMR spectra were recorded on JNM
ECA-600 or JINM ECS-400 spectrometer (JEOL) in 600 or 400 MHz, and '*C NMR spectra
were recorded at 150 or 100 MHz. Chemical shifts were reported in ppm from
tetramethylsilane (TMS) with reference to internal residual solvent ['H NMR: CHCl3 (7.26),
CsDsH (7.16); 3C NMR: CDCl3 (77.16), CeéDs (128.06)]. The following abbreviations are
used to designate the multiplicities: s = singlet, d = doublet, t = triplet, ¢ = quartet, m =
multiplet, brs = broad singlet. High resolution mass spectra (HRMS) were recorded on

micrOTOF II (Bruker) ESI-TOF equipment.
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Bis-TBS ether 2. Imidazole (1.02 g, 14.9 mmol) and TBSCI (2.02 g, 13.4 mmol) were added
to a solution of diol 1? (2.02 g, 5.90 mmol) in DMF (6 mL) at 0 °C under argon atmosphere.
The mixture was stirred at rt for 12 h. Additional imidazole (1.00 g, 15.9 mmol) and TBSCI
(1.96 g, 13.0 mmol) were added to the mixture, and after stirring for 4 h, further imidazole
(1.09 g, 16.0 mmol) and TBSCI (2.67 g, 17.7 mmol) were added. After stirring at rt for 2 h, the
reaction mixture was warmed to 70 °C, stirred for 2 h, then warmed to 90 °C. The mixture was
stirred for 50 min at 90 °C, quenched with MeOH, saturated aqueous NH4Cl, and H20, diluted
with EtOAc, and extracted with Et2O. The organic layer was washed with saturated aqueous
NaCl, dried over anhydrous Na2SOu, filtered, and concentrated under reduced pressure. The
residue was purified by flash silica gel column chromatography to give bis-TBS ether 2 (3.43
g, 6.16 mmol, quant).

2: [a]p!® +2.5 (¢ 1.16, CHCl3); Ry= 0.77 (hexane/EtOAc = 10/1); IR (neat) 3724, 3057, 2953,
2928, 2885, 2857, 2360, 1123, 1098, 853, 836 cm™'; 'H NMR (400 MHz, CDCl3) § 7.86-7.84
(m, 3H), 7.79 (s, 1H), 7.52-7.46 (m, 3H), 6.03 (dd, J=17.4, 11.0 Hz, 1H), 5.39 (dd, /=174,
1.8 Hz, 1H), 5.09 (dd, /= 11.0, 1.8 Hz, 1H), 4.75 (d, J = 11.7 Hz, 1H), 4.70 (J = 11.7 Hz, 1H),
3.99 (dd, J=11.9, 4.6 Hz, 1H), 3.47 (d, J=10.5 Hz, 1H), 3.44 (d, /= 10.5 Hz, 1H), 3.33 (dd,
J=11.9,4.1 Hz, 1H), 1.99 (ddd, J=11.9, 4.6, 4.1 Hz, 1H), 1.84 (ddd, J=11.9, 11.9, 11.9, 1H),
1.43 (s, 3H), 1.12 (s, 3H), 0.93 (m, 9H), 0.88 (m, 9H), 0.09 (s, 3H), 0.08 (s, 3H), 0.04 (s, 3H),
0.02 (s, 3H). 1*C NMR (100 MHz, CDCls) § 145.2, 136.2, 133.4, 133.1, 128.2, 128.0, 127.8,
126.3, 126.2, 125.9 (x2), 112.7, 80.5, 78.1, 76.1, 72.2, 68.0, 67.0, 31.2, 26.1, 25.8, 20.4, 18.41,
18.35, 18.0, —4.1, —4.95, —4.97, —5.2; HRESIMS m/z [M + Na]" calcd for C33Hs404Si>Na*
593.3453, fond 593.3465.
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Alcohol 3. A solution of bisTBS ether 2 (1.86 g, 3.27 mmol) in THF (6.0 mL) was added to a
solution of 9-BBN dimer (1.68 g, 6.94 mmol) in THF (18 mL) at 0 °C under argon atmosphere
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and washed with THF (4.0 mL + 5.0 mL). The mixture was stirred at rt for 3 h, then cooled to
0 °C. Saturated aqueous NaHCOs3 (10 mL) and 30% aqueous H202 (7.0 mL, 68.6 mmol) were
added to reaction solution. The resulting mixture was stirred at rt for 30 min, quenched with
saturated aqueous Na25203, and extracted with EtOAc. The organic layer was washed with
saturated aqueous NaCl, dried over anhydrous NaxSOs, filtered, and concentrated under

reduced pressure. The residue was purified by silica gel column chromatography to give
alcohol 3 (1.81 g, 3.08 mmol, 94%).

3: [a]p® —12.2 (¢ 1.10, CHCls); Ry= 0.67 (hexane/EtOAc = 10/1); IR (neat) 3501, 2952, 2928,
2885, 2856, 1123, 1089, 850, 837 cm™'; 'H NMR (400 MHz, CDCls) & 7.84-7.82 (m, 3H),
7.75 (s, 1H), 7.51-7.42 (m, 3H), 4.77 (d, J= 11.7 Hz, 1H), 4.64 (d, J= 11.7 Hz, 1H), 3.81 (dd,
J=11.9, 4.6 Hz, 1H), 3.72-3.70 (m, 2H), 3.47 (dd, J = 11.9, 4.1 Hz, 1H), 3.40 (d, J = 10.1,
1H), 3.36 (d, J = 10.1 Hz, 1H), 2.02 (ddd, J = 12.2, 4.6, 4.1 Hz, 1H), 1.89 (ddd, J = 15.4, 6.4,
4.1 Hz, 1H), 1.83-1.73 (m, 2H), 1.34 (s, 3H), 1.10 (s, 3H), 0.90 (m, 9H), 0.84 (m, 9H), 0.04 (s,
3H), 0.04 (s, 3H), 0.00 (m, 6H); 3C NMR (100 MHz, CDCls) § 135.9, 133.3, 133.1, 128.3,
128.0, 127.8, 126.5, 126.3, 126.1, 125.9, 78.7, 78.2 (x2), 71.7, 68.3, 67.7, 59.3, 42.3, 30.4,
26.2,25.8, 21.5, 18.4, 18.1, 17.9, 3.7, —4.8, —5.3, —5.4; HRESIMS m/z [M + Na]" calcd for
C33Hs60sSi:Na" 611.3558, found 611.3572.
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Aldehyde 4. TEMPO (26.7 mg, 171 mmol), 0.5 M aqueous KBr (1.2 mL, 0.6 mmol) were
added to the solution of alcohol 3 (1.76g, 3.00 mmol) in CH2CI2 (38 mL) at 0 °C. A aqueous
solution of NaOCI-NaHCOs3 (8.8 mL, prepared from NaOCI-5H20 (2.14 g, 13.0 mmol), H20
(7.2 mL), and saturated aqueous NaHCO3 (31 mL)) was added to the reaction mixture. The
mixture was stirred at 0 °C for 1 h. Additional aqueous solution of NaOCI-NaHCOs3 (0.8 mL)
was added to the reaction mixture, and after stirring for 15 min, the solution (0.6 mL) was
added at 0 °C. The reaction mixture was stirred for 15 min, quenched with saturated aqueous
NaxS203, extracted with EtOAc, washed with saturated aqueous NaCl, dried over anhydrous
NaxS04q, filtered, and concentrated under reduced pressure to give a crude aldehyde 4 (1.72 g)

which was used for the next reaction without further purification.
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Alkyne S. n-BuLi (1.6 M in hexane, 11.0 mL, 17.6 mmol) was added to a solution of TMS
diazomethane (2.0 M solution in hexane, 9.0 mL, 18.0 mmol) in THF (10 mL) at =78 °C under
argon atmosphere. The solution was stirred for 35 min. A solution of crude aldehyde 4 (1.72 g)
in THF (5 mL) was added to the solution via canula and washed with THF (5 + 5 + 5 mL).
The reaction mixture was stirred at —78 °C for 40 min, warmed to 0 °C. The mixture was
stirred for 1 h, quenched with saturated aqueous NH4Cl, and extracted with EtOAc. The
organic layer was washed with saturated aqueous NaCl, dried over anhydrous NaxSOs, filtered,
and concentrated under reduced pressure. The residue was purified by silica gel column

chromatography to give alkyne 5 (1.44 g, 2.47 mmol, 82%, 2 steps).

5: [a]p'® —4.8 (¢ 1.13, CHCI3); Ry = 0.83 (hexane/EtOAc = 7/1); IR (neat) 3312, 2953, 2928,
2885, 2856, 1125, 1099, 852, 837 cm™’; 'H NMR (400 MHz, CDCls) & 7.90-7.84 (m, 3H),
7.79 (s, 1H), 7.52-7.47 (m, 3H), 4.81 (d,J = 11.7 Hz, 1H), 4.69 (d, J=11.7 Hz, 1H), 3.88 (dd,
J=11.9, 4.6 Hz, 1H), 3.46 (dd, J= 11.9, 4.1 Hz, 1H), 3.42 (s, 2H), 2.56 (dd, J = 16.6, 2.4 Hz,
1H), 2.35 (dd, J = 16.6, 2.4 Hz, 1H), 2.03-1.97 (m, 2H), 1.77 (ddd, J = 11.9, 11.9, 11.9 Hz,
1H), 1.36 (s, 3H), 1.08 (s, 3H), 0.90 (m, 9H), 0.87 (m, 9H), 0.07 (s, 3H), 0.07 (s, 3H), 0.04 (s,
3H), 0.02 (s, 3H); 3C NMR (100 MHz, CDCIs) § 136.1, 133.4, 133.1, 128.3, 128.0, 127.8,
126.5, 126.2, 125.99, 125.96, 81.9, 79.0, 78.2, 75.5, 71.6, 70.3, 68.3, 67.2, 32.5, 30.6, 26.2,
25.8, 20.9, 18.6, 17.9, 17.8, —4.2, —4.9, —5.0, —5.2; HRESIMS m/z [M + Na]" calcd for
C34H5404S12Na™ 605.3453, found 605.3453.

Alkene 6. [Cp*Ru(MeCN)3]PFs (135 mg, 0.267 mmol) and Et3SiH (3.1 mL, 19.5 mmol) were
added to a solution of alkyne 5 (1.44 g, 2.47 mmol) in CH2Cl2 (25 mL) at 0 °C. After the
reaction mixture was stirred at rt for 3 h, [Cp*Ru(MeCN)3]PFs (39.7 mg, 78.7 umol) was
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added to the mixture. The mixture was stirred for 30 min, and filtered through a short pad of
silica gel. The filtrate was concentrated under reduced pressure to give a crude alkene 6 (1.91

g) which was used for the next reaction without further purification.
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Iodide 7. 2,6-lutidine (2.0 mL, 17.3 mmol) and 1> (6.37 g, 25.1 mmol) were added to a
solution of crude alkene 6 (1.91 g) in CH2Cl2 (25 mL) at 0 °C. The reaction mixture was
stirred at rt for 2 h. Additional I> (10. 6 g, 41.6 mmol) was added to the mixture. The mixture
was stirred at rt for 1.5 h, quenched with saturated aqueous Na>S203/EtsN, extracted with
EtOAc, dried over anhydrous Na2SOs, filtered, and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to give iodide 7 (1.36 g, 1.91 mmol,
77%, 2 steps).

7: [a]p'® =2.6 (c 1.23, CHCIs); IR (neat) 2952, 2927, 2885, 2856, 1122, 1100, 1086, 852, 836,
776 cm™!; 'TH NMR (400 MHz, CDCl3) § 7.84-7.82 (m, 3H), 7.78 (s, 1H), 7.49-7.46 (m, 3H),
6.37 (d, J= 1.4 Hz, 1H), 591 (d, J= 1.4 Hz, 1H), 4.77 (d, J=11.9 Hz, 1H), 4.66 (d, /= 11.9
Hz, 1H), 3.84 (dd, /= 11.9, 4.7 Hz, 1H), 3.38 (s, 2H), 3.33 (/=11.9, 4.3 Hz, 1H) 2.89 (d, J =
15.1 Hz, 1H), 2.65 (d, J = 15.1 Hz, 1H) 2.00 (ddd, J = 11.9, 4.7, 4.3 Hz, 1H), 1.75 (ddd, J =
11.9, 11.9, 11.9 Hz, 1H), 1.34 (s, 3H), 1.06 (s, 3H), 0.87 (m, 9H), 0.83 (m, 9H), 0.02 (s, 3H),
0.01 (s, 3H), 0.00 (s, 3H), —0.01 (s, 3H); *C NMR (100 MHz, CDCl3) § 136.1, 133.4, 133.1,
130.7, 128.3, 128.0, 127.8, 126.4, 126.2, 126.0, 125.9, 103.3, 79.1, 78.2, 77.3, 71.3, 68.4, 67.2,
55.6,30.3, 26.1, 25.8, 20.5, 18.4, 18.1, 18.0, —3.9, —4.9, 5.0, —5.1; HRESIMS m/z [M + Na]*
calcd for C34Hs5104Si2Na* 733.2576, found 733.2610.
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Furanylborate 9. A solution of furan 8 (421 mg, 2.08 mmol) in octane (1.0 mL) was added
to a solution of [[rCI(COD)]2 (21.9 mg, 32.6 pmol), dtbpy (17.3 mg, 64.5 pmol), and Bzpinz
(809 mg, 3.19 mmol) in octane (2.0 mL) under argon atmosphere and washed with octane (1.0
+ 1.0 mL). The mixture was stirred at 80 °C for 18 h and purified by silica gel column

chromatography to give furanylborate 9 (481 mg, 1.47 mmol, 70%).

9: IR (neat) 2978, 2928, 2863 cm™'; 'H NMR (400 MHz, CDCl3) § 7.35-7.22 (m, 5H), 7.01 (d,
J=3.2Hz, 1H), 6.15 (d, J = 3.2 Hz, 1H), 4.52 (s, 2H), 3.75 (t, J = 7.1 Hz, 2H), 3.03 (J= 7.1
Hz, 2H), 1.34 (s, 12H); 3C NMR (100 MHz, CDCls) 5 158.7, 138.4, 128.5, 127.8, 127.7,
124.9, 107.4, 84.2, 73.1, 68.2, 29.3, 24.9 ; HRESIMS m/z [M + Na]" calcd for Ci9H2sBOsNa*
351.1738, found 351.1744.

I}IAP
O

TBSO |;|
E
TBSO 0. OBn
O
Me Me \ /

10

Olefin 10. Na2CO3 (4.4 mg, 41.5 umol) and Pd(PPh3)2Cl2 (4.0 mg, 5.70 umol) were added to
a solution of iodide 7 (20.8 mg, 29.3 umol) and furanylborate 9 (13.6 mg, 41.4 pmol) in DMF
(degassed, 1.20 mL) and H20O (degassed, 0.24 mL) at rt under argon atmosphere. The mixture
was stirred for 30 min, warmed to 95 °C. After stirring for 3 h, the mixture was diluted with
Et2O, extracted with Et2O dried over Na2SOas, filtered, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography to give olefin 10

(17.5 mg, 22.3 pmol, 76%).

10: [a]p'7 —1.8 (¢ 1.23, CHCL); IR (neat) 2952, 2927, 2884, 2856, 1119, 1100, 853, 775 cm™';
'H NMR (400 MHz, CsDs) & 7.73-7.64 (m, 4H), 7.43-7.41 (m, 1H), 7.32-7.08 (m, 7H), 6.55
(d, J=3.0 Hz, 1H), 6.07 (s, 1H), 6.02 (d, J = 3.0 Hz, 1H), 5.50 (s, 1H), 4.57 (d, J = 11.9 Hz,
1H), 4.35 (d, J = 11.9 Hz, 1H), 4.22 (s, 2H), 3.99 (dd, J = 11.9, 4.1 Hz, 1H), 3.53-3.45 (m,
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5H), 3.01(d, /= 14.2 Hz, 1H), 2.80 (t, /= 6.9 Hz, 2H), 2.71 (d, J = 14.2 Hz, 1H), 2.09 (ddd, J
=11.9, 4.6, 4.1 Hz, 1H), 1.86 (ddd, J = 11.9, 11.9, 11.9 Hz, 1H), 1.47 (s, 3H), 1.17 (s, 3H),
1.06 (m, 9H), 0.94 (m, 9H), 0.19 (s, 3H), 0.15 (s, 3H), 0.07 (s, 3H), 0.03 (s, 3H); *C NMR
(100 MHz, C¢Ds) 6 155.2, 153.1, 139.2, 137.0, 134.2, 133.9, 133.5, 128.6, 128.5, 127.7, 127.6,
126.4, 126.1, 126.0, 112.9, 108.9, 108.3, 80.0, 78.3, 77.3, 72.9, 71.2, 69.1, 68.6, 68.2, 44.8,
31.0,29.5,26.3,25.9,20.7, 18.7, 18.3, 18.1, —3.8, —4.8, =5.0 (x2). The '*C NMR signals of 10
is partially overlapped with the signal of Ce¢Ds; HRESIMS m/z [M + Na]" calcd for
C47H6sO6Si2Na" 807.4447, found 807.4463.
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Diol 11. K2COs (127 mg, 0.915 mmol), K3sFe(CN)s (302 mg, 0.917 mmol), (DHQD).PHAL
(46.7 mg, 60.0 umol), MeSO2NH: (21.8 mg, 0.229 mmol), and K20s04:2H20 (8.9 mg, 24.2
umol) were dissolved in -BuOH (3.8 mL) and H20 (3.8 mL). The suspension was stirred at rt
for 30 min then cooled to 0 °C. Olefine 10 (120 mg, 0.153 mmol) in --BuOMe (2.0 mL) was
added to the suspension and washed with -~-BuOMe (2.0 + 2.0 + 1.6 mL). The mixture was
stirred at rt for 2 h, quenched with solid Na:S:03, extracted with EtOAc, washed with
saturated aqueous NaCl, dried over anhydrous NaxSOs, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography to give diol

11 (113 mg, 0.138 mmol, 90%, dr > 20:1).

11: [o]p®! +41.3 (c 1.03, CéHe); IR (neat) 3405, 2953, 2928, 2884, 2857, 1120, 1091, 838, 777
em™; 'H NMR (600 MHz, CéDe) & 7.72 (s, 1H), 7.70-7.63 (m, 3H), 7.45-7.44 (m, 1H),
7.29-7.23 (m, 2H), 7.17-7.13 (m, SH), 6.58 (d, J = 3.1 Hz, 1H), 6.00 (d, J = 3.1 Hz, 1H), 5.96
(s, 1H), 4.39 (d, J = 12.0 Hz, 1H), 4.26 (d, J = 12.0 Hz, 1H), 4.11 (s, 2H), 4.05 (ddd, J = 12.0,
4.8,4.1 Hz, 1H), 3.87 (ddd, J = 12.0, 4.8, 4.1 Hz, 1H), 3.83-3.81 (m, 2H), 3.58 (d, J = 10.0 Hz,
1H), 3.49 (d, J = 10.0 Hz, 1H), 3.38-3.31 (m, 2H), 2.66 (d, J = 12.4 Hz, 1H), 2.65 (d, J = 12.4
Hz, 1H), 2.60 (d, J = 15.1 Hz, 1H), 2.61-2.56 (m, 1H), 2.50 (d, J = 15.1 Hz, 1H), 2.00 (ddd, J
= 12.0, 4.8, 4.1 Hz, 1H), 1.72 (ddd, J = 12.0, 12.0, 12.0 Hz, 1H), 1.35 (s, 3H), 1.09 (m, 9H),
1.08 (s, 3H), 0.88 (m, 9H), 0.23 (s, 3H), 0.20 (s, 3H), 0.03 (s, 3H), —0.08 (s, 3H); '*C NMR
(150 MHz, CéDe) § 158.3, 152.8, 139.1, 137.4, 133.9, 133.5, 128.6, 128.5, 128.40, 128.35,
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127.7, 127.6, 126.4, 126.0, 125.9, 125.8, 107.4, 107.1, 79.8, 79.0, 76.9, 74.4, 72.8, 71.22,
71.17, 68.4, 68.2, 67.4, 42.4, 31.3, 29.2, 26.6, 25.9, 24.1, 18.9, 18.4, 18.0, —3.6, —4.8, —5.0,
—5.1; HRESIMS m/z [M + Na]" caled for C47H700sSi2Na" 841.4501, found 841.4536.

Enone 12. 0.132 M aqueous Oxone (0.65 mL, 85.9 umol) was added to a solution of diol 11
(28.2 mg, 34.4 umol) and NaHCO3 (29.3 mg, 0.3488 mmol) in acetone (2.2 mL) at 0 °C. The
mixture was stirred at rt for 3 h. Aqueous Oxone (0.32 mL, 42.3 umol) was added to the
reaction mixture. After stirring for 25 min, further aqueous Oxone (0.32 mL, 42.3 umol) was
added. The resulting mixture was stirred at rt for 1 h, extracted with EtOAc, washed with
saturated aqueous Na2S203 and saturated aqueous NaCl, dried over anhydrous NaxSOs,
filtered, and concentrated under reduced pressure. PPTS (67.8 mg, 0.2698 mmol) was added to
a solution of the residue (31.6 mg) in CH2Cl2 (3.0 mL) at 0 °C. The mixture was stirred for 1 h,
quenched with saturated aqueous NaHCOs, extracted with EtOAc, washed with saturated
aqueous NaCl, dried over anhydrous Na»SOs, filtered, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography to give enone 12

(20.9 mg, 74%, 2 steps).

12: [a]p'® —25.1 (c 0.95, CHCl3); IR (neat) 3058, 2954, 2928, 2883, 2856, 1119, 1100, 853,
837, 776cm™!; 'TH NMR (400 MHz, CDCls) § 7.82-7.79 (m, 3H), 7.75 (s, 1H), 7.47-7.43 (m,
3H), 7.36-7.28 (m, 5H), 6.96 (d, /= 9.8 Hz, 1H), 5.93 (d, /= 9.8 Hz, 1H), 4.92 (d, J = 8.7 Hz,
1H), 4.75 (d, J=11.9 Hz, 1H), 4.64 (d, J=11.9 Hz, 1H), 4.43 (s, 2H),3.72—3.59 (m, 4H), 3.45
(m, 1H), 3.44 (d, J = 9.8 Hz, 1H), 3.38 (d, J = 9.8 Hz, 1H), 2.45 (d, J = 15.1 Hz, 1H),
2.30-2.19 (m, 2H), 2.15 (d, /= 15.1 Hz, 1H), 1.99 (ddd, /= 12.4, 4.6, 4.1 Hz, 1H), 1.75 (ddd,
J=12.4,12.4,12.4 Hz, 1H), 1.33 (s, 3H), 1.10 (s, 3H), 0.89 (s, 9H), 0.85 (s, 9H), 0.03 (s, 6H),
0.01 (s, 3H), 0.00 (s, 3H); 3C NMR (100 MHz, CDCl3) § 196.7, 148.6, 138.2, 136.4, 133.4,
133.1, 131.0, 128.5, 128.2, 128.0, 127.8, 127.7, 126.3, 126.1, 125.95, 125.87, 103.4, 86.8, 78.4,
78.3, 76.4, 73.3, 71.3, 69.7, 68.5, 66.0, 65.7, 38.1, 35.9, 30.7, 26.2, 25.8, 22.9, 18.6, 18.01,
17.96, 3.7, —4.8, —5.1, —5.2. The one *C NMR signal of 12 overlapped in the aromatic
region; HRESIMS m/z [M + Na]" calcd for C47HesOsSi2Na* 839.4345, found 839.4374.
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Hydroxyketone 14. B2pinz (29.1 mg, 0.115 mmol), PPhs (28.7 mg, 0.109 mmol), CuCOs3-
Cu(OH)2 (9.6 mg, 43.4 umol) were added to a solution of enone 12 (29.0 mg, 35.5 umol) in
THF (0.50 mL) and H20 (0.50 mL) at 0 °C. The mixture was stirred at rt for 2.5 h. Saturated
aqueous NaHCO3 (0.60 mL, 0.68 mmol) and 30% aqueous H202 (0.20 mL, 1.96 mmol) were
added to the reaction mixture at 0 °C. The resulting mixture was stirred at rt for 20 min,
quenched with saturated aqueous NH4Cl and saturated aqueous Na2S203, extracted with
EtOAc, washed with saturated aqueous NaCl, dried over anhydrous Na2SOs, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel column

chromatography to give hydroxyketone 14 (28.1 mg, 336 umol, 95%).

14: [o]p® —2.4 (c 1.33, CHCL); IR (neat) 3471, 3058, 2953, 2928, 2883, 2856, 1732, 1104,
1089, 854, 837, 775 em™!; 'H NMR (600 MHz, CDCl3) § 7.84-7.82 (m, 3H), 7.77 (s, 1H),
7.49-7.45 (m, 3H), 7.37-7.29 (m, 5H), 4.75 (d, J = 11.7 Hz, 1H), 4.66 (d, J = 11.7 Hz, 1H),
4.56 (d,J=12.0 Hz, 1H), 4.53 (d, J = 12.0 Hz, 1H), 3.90-3.88 (m, 1H), 3.80 (s, 2H), 3.74 (td,
J=9.6,2.8 Hz, 1H), 3.70-3.67 (m, 1H), 3.56 (dd, J = 12.0, 4.1 Hz, 1H), 3.39 (d, J = 10.0 Hz,
1H), 3.35 (dd, J = 12.0, 3.8 Hz, 1H), 3.29 (d, J = 10.0 Hz, 1H), 2.81 (dd, J = 15.1, 5.50 Hz,
1H), 2.74 (dd, J = 15.1, 6.9 Hz, 1H), 2.51 (ddd, J = 14.7, 10.0, 4.5 Hz, 1H), 2.28 (d, J = 14.1
Hz, 1H), 2.02 (d, J = 14.1 Hz, 1H), 1.95-1.90 (m, 2H), 1.74 (ddd, J = 12.0, 12.0, 12.0 Hz, 1H),
1.37 (s, 3H), 1.09 (s, 3H), 0.91 (s, 9H), 0.83 (s, 9H), 0.07 (s, 3H), 0.04 (s, 3H), —0.04 (s, 3H),
~0.04 (s, 3H) ; 3C NMR (150 MHz, CDCls) § 208.7, 137.4, 136.2, 133.4, 133.1, 128.7, 128.3,
128.1, 128.0, 127.9, 127.8, 126.5, 126.2, 126.01, 125.97, 109.4, 87.6, 81.5, 78.9, 75.9, 73.7,
72.3,72.2,71.8, 69.8, 68.8, 65.9, 42.9, 41.4, 34.7, 30.6, 26.3, 25.8, 21.6, 18.6, 17.9, 17.8, 3.8,
~49, =5.1, =5.2 ; HRESIMS m/z [M + Na]" caled for Ca7H7009Si:Na* 857.4451, found
857.4450.
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15

Hemiacetal 15. DDQ (19.5 mg, 85.7 umol) was added to a solution of ketone 14 (35.8 mg,
42.9 umol) in CH2Cl2 (1.42 mL) and pH 7 buffer (0.72 mL) at 0 °C. The mixture was stirred at
rt for 35 min, quenched with saturated aqueous NaHCOs and saturated aqueous Na2S203,
extracted with EtOAc, washed with saturated aqueous NaCl, dried over anhydrous Na2SOs,
filtered, and concentrated under reduced pressure. The residue was purified by silica gel

column chromatography to give hemiacetal 15 (24.8 mg, 35.7 umol, 83%).

15: [a]p'® +26.1 (c 1.20, CHCI3); IR (neat) 3384, 2953, 2929, 2894, 2857, 1099, 1037, 837
cm !; 'TH NMR (400 MHz, CDCl3) & 7.40-7.29 (m, 5H), 4.54 (s, 2H), 4.45 (brs, 1H), 4.20 (dd,
J=80,5.7 Hz, 1H), 4.12 (d, J = 7.8 Hz, 1H), 4.10 (dd, J = 12.4, 3.2 Hz, 1H), 3.83 (m, 1H),
3.76 (ddd, J=10.0, 7.8, 3.4 Hz, 1H), 3.61 (ddd, /= 10.0, 6.9, 3.7 Hz, 1H), 3.51 (d, J= 7.8 Hz,
1H), 3.34 (s, 2H), 2.36 (d, J = 11.9 Hz, 1H), 2.20-2.07 (m, 3H), 1.92-1.86 (m, 2H), 1.79-1.71
(m, 2H), 1.18 (s, 3H), 1.10 (s, 3H), 0.91 (s, 9H), 0.85 (s, 9H), 0.07 (s, 6H), 0.05 (s, 3H), 0.04
(s, 3H); 3C NMR (100 MHz, CDCl3) § 137.1, 128.7, 128.2, 128.1, 107.1, 94.4, 82.7, 79.0,
73.6,73.1,72.2,70.4,70.1, 68.6, 68.4, 65.7,41.8, 36.4, 35.8, 30.7, 26.1, 25.8, 20.8, 19.1, 18.5,
18.0, —3.9, —4.7, 5.1, —5.2; HRESIMS m/z [M + Na]" calcd for C36Hs209Si2Na" 717.3825,
found 717.3860.

16

Triol 16. Et3SiH (0.27 mL, 1.69 mmol) and TiCls (50 pL, 0.456 mmol) were added to a
solution of hemiacetal 15 (19.4 mg, 27.9 pmol) in CH2Cl2 (5.4 mL) at —40 °C under argon
atmosphere. The mixture was stirred for 25 min, warmed to 0 °C, then stirred for 50 min. After
warming to rt, the mixture was stirred for 1 h, quenched with saturated aqueous NaHCOs3,
filtered through a thin Celite® pad. The filtrate was dried over anhydrous Na2SOs, filtered, and
concentrated under reduced pressure to give a crude triol 16 (12.8 mg) which was used for the

next reaction without further purification.
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Triacetate 17. DMAP (8.6 mg, 70.4 umol) and Ac20 (0.20 mL, 2.12 mmol) were added to a
solution of crude triol 16 (12.8 mg, 27.9 umol) in pyridine (2.5 mL) at 0 °C under argon
atmosphere. The mixture was stirred at rt for 3 h, concentrated under reduced pressure. The
reside was purified by silica gel column chromatography to give triacetate 17 (7.0 mg, 11.7

umol, 42%, 2 steps).

17: [a]p®* +76.8 (c 1.28, CHCLs); IR (neat) 2954, 2929, 2887, 2857, 1740, 1372, 1248, 1100,
1073, 1051 cm™'; 'H NMR (600 MHz, CDCl3) & 4.59 (dd, J = 4.8, 1.5 Hz, 1H), 4.31 (ddd, J =
11.0, 7.9, 5.8 Hz, 1H), 4.20 (d, J = 11.3 Hz, 1H), 4.16 (ddd, J = 11.0, 7.8, 6.6 Hz, 1H), 4.06
(dd, J=12.3,3.7 Hz, 1H), 3.90 (dd, J = 11.4, 4.7 Hz, 1H), 3.73 (d, J= 7.8 Hz, 1H), 3.70 (d, J
= 11.3 Hz, 1H), 3.64 (dd, J= 4.8, 1.5 Hz, 1H), 3.36 (d, J= 7.8 Hz, 1H), 2.18 (ddd, J = 14.0,
7.8, 5.8 Hz, 1H), 2.13-2.07 (m, 7H), 2.06-1.99 (m, 4H), 1.97 (ddd, J = 15.9, 1.5, 1.5 Hz, 1H),
1.90 (m, 2H), 1.84 (d, J = 14.9 Hz, 1H), 1.74 (ddd, J = 11.9, 11.9, 11.9 Hz, 1H), 1.31 (s, 3H),
1.17 (s, 3H), 0.86 (s, 9H), 0.08 (s, 3H), 0.06 (s, 3H); '*C NMR (150 MHz, CDCl3) & 171.2,
171.1, 170.5, 107.2, 81.4, 77.5, 72.6, 71.4, 70.9, 69.1, 68.9, 68.4, 67.5, 59.3, 44.9, 32.6, 31.3,
29.4,25.8,24.3,21.3,21.2, 21.1, 18.7, 17.9, —4.0, —5.0; HRESIMS m/z [M + Na]" calcd for
C20HasO11SiNa* 623.2858, found 623.2884.

References

1. S. D. Solomon, S. A. Rutkowsky, M. L. Mahon, E. M. Halpern, J. Chem. Educ. 2011, 88,
1694.

2. T. Nakashima, T. Baba, H. Onoue, W. Yamashita, K. Torikai, Synthesis 2013, 45, 2417.

3. G. A. Kraus, M. D. Hagen, J. Org. Chem. 1985, 50, 3252.

S14



SSSS S SSS = O DU LI LI LI (LI D P P O AU OO
oo 0000/0706[€LVLV000000/0/068 L e N N = e A A T VSN N SN Y
[SENENCEN=} DO ITNEHNOCOTN IO oI o UM NCO —IO0T— SOOI O NI —— OO
[ e =] I/O{OLCLO/F\%\L[I.IOIZ[I I I XU O —I—AO—1 OO OO bI0ON

Wi //% Y

—

P P N U 100000000

ORI I —ICO—IND

j< /Jx

HI : vorpupy 3od syed :

001

SR

aj Jui jﬁq__

(1002 zH 00% ) YAIN H,

a0UBpUNQE

A (O (1 o (A AN |

T

T

S15



06T - vorpuy Jod syed ;¥

e SN E NN SNON—I—1——1—1—100 J— FORORORObOROLILS
O SO N . —Io0cOSLAASN— SOOI —I—ICOS o NONO—I—IC0LISN  n
oo SN IO (RS SNEArS N ~ oI Ooooon 1D
[NETNEIS NS oo OO N N Ry A [ oI oocoTNn —

Vi A4 N

0 oor 00c 00¢ 00y 005 009 00, 008 006 000T 000 00T 00T 00¥T 00T 0097 00T 008 0061 0000 00T

B ™ R

(]10a0 zH 001) YN Og,

douepunqe

T

S16



= COCOCOTIDLILD  — I IOODTOO LV.VO//-/-OOOD
—uxn Lo OO LN — IO I00— =
oSN—_ SNCANMOT D L NCH SN XN 7|v0000r>¥|.7uv|.0//0f&r\1V

Vo N %%XX /////\ /\xx?

S S S S S N S -

HI  von 2od syed : Y

(]10a0 ‘zH 00%) YAIN H,

Jouepunqe

LU T T 0 (N (N (N (S (AR 0 A 1)

0T 00T

0T

07T

S17



oo
Lotoooon
o— o
B—an

N4

90Ty

£80°6¢

0os 0

NN

008

NSO —I—IC0L N
SO OO I —ND
I N DTN —bO—
IO I ICO00ND

SN

00t

00T 007l

D¢ - von Jad syred : ¥

000c  0°01¢

1

(]10a2 ‘ZH 001) YAIN O¢,

T
douepuUNqe

[ AL R A R A A AL
S18

T




HI - vony Jad sped :

oo oo —_— e S BB TS SE SE SS 1S S PR S D D e e B —_————r———
oo oo W I OO R N NN o e 00000000 o300 O e P N IO0000000
—o—a00 SNToO . DN N RO OO —I00 U B ON— I NTNOND —sorD SN ICOCONDT— O I N
—IoorOoN oo — I X NNCOURO TN CONTAOCONO—ICO—I00 e S N LT I——]

Vouww vy oW S\Ww

S Ty

(!10a0 ‘zH 00%) AN H,

A0URPUNQE

AR (R N (15 A | L S (AR (L SRR )

T

S19



LIN3 Y

op R\
1 X

J-Y04040THO W'M-\,

0-U¥04080THO 81t

Q-HY04040THO B 'Lt
E2 8L

o/

96°521
66°52)
el
ooz

el
Hﬂ'tZl}
g?g’gl
1EE)
Il."tl.‘l>
Lo

(@)
Me Me

5
13C NMR (100 Hz, CDCls)

S20

100 9
f1 (ppm)

T
110

190 180

200




o
pocoocooe

pococoooe
PO —roUIU
o —yntooo

WV

CLOTVNOOTD O~ I—0C0—  bIINCO bILIANSN
SNV I O IO LI —I00—100

A Y

) 0¢ 0y

N

0¢

SOOI a—
O O OTNO—

N

09

NN IS OO 200
IO SN 00—

W

0L 08

0

HI : vorppupy Jod sped : Y

001

)

j

W

Ll

T

(]1000 ‘zH 00¥) AN H,

My

B A A U 2 A (L 2N L S L A
douepunqe

0T

S21



o
Prnd=oo
SNPRPESNEY
——ad=ro

N

0

001

Vv

00z 00¢

00y

00¢

£68°6¢

SN
—ICO— NI 1—ICND
PO DS
POON— OO — O
NHANNTUH O

A4

009 00 008

006

¢87° €01

0001

001

|

OB Db O OO
AN —ICOCOTUILITN
COBO IO I—— I~ IO
OIS OO I~ I NCOSTN—

v

00cT 00T 00v

0°0¢1

0091

00L1

0081

0061

D€1 - uoiiy Jad syed : Y

000 0017

1

1

|

I

Il

(]10a2 ‘ZH 001) YAIN O¢,

"0
douepuNqe

T 0 " 80 " 270 "9 0 S0 00T

A

T

T

S22



0ye1

0 07

07

[[EIPEIPEIIeY [FEPEIIEY
oo ———
oo~ oo
oo roo—

W

0

Y

0y

Eesy

0°¢

NS B B e B e e e e e . i |
d=n OO PO —I— IO LN
o— SO NO OO

[

_
09 0L 08 06

HI : von Jod sped : ¥

001

|

i1

L

N

(1200 ZHIN 00%) HINN H,
6

cm.O\/\@/m_\O

a3

aoueRpuUNQeR

001

007

S23



0

001

00t

[SETNE1 Y
o

cooro
oSN
N="'-"C}

|

00¢

n
(9%

00y

008

009

SN 11— IGO0
SOOI
OO IT—
e oN—a—O—
NN THNTI—

Y

0oL 008

006

0001

—————
POrOrorD
+=—3—300
co—a—n
—aroco—
—ONoUD

W

001 00zT 00T

Ty L0l

EOE el

00v1

0'0¢T

60L° 861

0091

0L

0081

0061

0¢] - vo 4od sped :

000 01T

o

(!10ad ‘ZHW 001) HIAN D¢,

6

cmO\/\©/m

T

\

o)

pro)

S

|

1"
Jouepunqe

BV O VA U S A I A

TTUT

T

T

S24



oo
ro—no
— o

W/

0

———
o—
(RIS N

M

-~ oo oo—
—

b WY T

07

0¢

COLoLOLS Godats I 4 i [ IENSNSN
CNSNOOD SO — O~ LICO Y —roon
CIAOTWD ——r— —1 —1 Lntn oo o—c0

V/

U 0¢ 09

¢6¢9

SO 100 U — N o—
U O P P

A%

08

06

HI - vy 3od sped :

001

|

ugo

(°a®0 ‘zHIN 009) HIAN H,

T jj

BN S T (N VAV 2 A A 20 (S (AT
aouepunqe

01T

S25



06T - vorpuy Jod syed ;Y

Voo N M@ (A
A_u o._o_ c.wm o.wm %v o._% c.wo o._E c._% o._oo o.&: o.o_: o.@ o.o_: o.&z o.o_m_ o.&f Ew: o.&f o.o_z o.ﬁwom EW_N
net T =y

1

LI

(°a®d ‘zHIN 001) YIAIN O,

ugo

ST

syuepunqe

B UV A AR VA N 2 A A O A

TTyTUTOT

T

S26



H - uorgqupy Jod syred : Y

oo oo —

e e e SE SE NETIENET N RN UEE DL DTN PE TR S S AW A A AN NSNS 11 —1 — 31— 11— 11—
S roro COCO00 L2 — I T IOANO NSNS LI OO00 bbb OO LU ONONOND AN OB O B NN NN SON—1
—Iro o IO OO L OhII0000D COOOCODFRN LADCSN—] —N U NON—I— RO AN NN 1B OO B GO ICONO—
—oN o H=00rO L I 0000 — I O—ITN LISNTOND 1 Lo U —— NOLIOON  Bo—IbO—10IOULX ] B b O0Oh X

TR N ST Lo G O o

0 07 07 0y 0¢ 09 08 06 001

Jgjjéﬁj% 'S ﬁ%i : l #E

(°a®0 ‘ZHW 009) JINN H,

ugo

US| LA A A
JouBpUNQER
S27

TE

—T




e S NE N SETNE )
ndnando COCOTO NN NO—
oS=an S I=COTNOE X NI
—arooo— e OONLIUNO D
—ro SNOCOCH NGO

LA

00z 00 0 00 oom 00m

06T - vorpuy Jod syred ;Y

—_—— —_ —
E=N SOOI o [ A e e e ) o on
o —ICOCO— D TNCND —— NI I ICOCOOOOTO o oo
— OO-/MOLZAULVOOOQ/ SNoo = ONOTSNOT 2\ OO o
won IS NN woco S e —UEE =] o on

N N ONAET

o% o% OE o% 08 ogﬁ 0011 o%_ o% Qgﬁ o%_ 0091 OE_ o%_ og_ o%N OEN oam

(°a®0 ‘ZH 0G1) JINN O¢,

ugo

dauepunqe

[ A VA S VS A VAN A A A (AR U AR )

AM T8 aasas

S28



==
===
o
+=roro

Y

OO = OO
SOOI LD — I I OO
OO L2 LIS RO
SNCITND PO O NOLLITNGD

TS

07 )

o B OO
O OUI NI —INO
PO IO O

g

) 0y

SN SN S S S S

L2 BN N—I— D
TR I = Y

e

0°¢

|

09

O SN SNCNOT—
O —ICON —— NN

| W ¥

0L 08

06

HI - vor Jad syed :

001

IIJ

A

4.%‘3

T

T

(]10a0 ‘ZHIN 00¥%) YAIN H,
4}

ugo

T

dguepunqe

B (1 S (L S (A A A

ATilaaanas

S29



b
ronasco
AN
—
>l o—aro

N

0

— e PO OO I
—ICOTOT-H AL H NN (NCOSO

o= noo—ooooho =2 —

O\ OO I I ITO— LI
O CO— N - <

S

00T 00¢

00¢ 00y

008

P N I T I I e
AN IO ST

NS NONGIDCOo— o

SN2 OO E TN
— N NN NN

SV

009

0oL 008

D61 - uorgp od sued

[ TS S IS S IS LSS SR
NSOV —I—ICOCOTOLITN
SO — LTI NTLD
A P OO o N\ O—
P OO NCOTCON IO

N

|
006 0001 00T 00zl 00T 00vL 00T 0097 00T 0081  006I 000 00IC

19€°¢01

8€8°98
SRR AA
989796

) Lﬁ J: ;;ﬁ _ T % ﬁ T
(°10a0 ‘ZHW 001) HIAN Og, w

Jouepunqe

S30



Soee

oo
=UosooN
~oun—

i

o —
oo =
oo o
en

[0
—

R T B e e
PO —Lo —) OO COCOOONOONO e OGO P — I — IO
hn OLo — LISl P 0O I 2T —I— IGO0 OGO D000

[N :_,_*< X /?x //3 ) :,x\? //K\X\

07

09

O P OOV —IGO— IO UN
I A A T =

=V

06

HI - vonyi Jod sped : ¥

001

Al

.

A

jj

j

Lisaie

ik

(]10a0 ‘ZHIN 009) YN H,

ugo

douepunqe

R 2R L R AR L DA

T

S31



D€ - uoi[ijy Jad syed :

N N N ————. OO D = NN I 11— 11— 1—1—1—1C0 O L [ e e e o e e ae | S L A =1
nond=oo —I OO NN —_—ro NCONO— A NON—I—1CO0— — =} NN I 100000 LA LITN—I (==}
== OO TN N COCOTDNNOCOND =N —IONn Lo wn — Y e GOt P Dt GO o OO o
loo—ao SN o\O—oo—100 I — BN LAND L = e = YO —

W

g

(Ll S s

0 000 00c 00¢ 00y 005 009 00. 008 006 000T 001 00T 00T 00T 00T 0097 00T 008 0061 0000 00T

((10a0 ‘ZHW 0G1) YAIN O¢,
14"

ugo

0
aouepunge

S32




oo o ——
oo oo oo
[FEPENNC NCN o o—

—_————o —c0 N1

vl

0 07

e PO O

I NTNOCORD =
OO OO D

//: :\ /? /\

Il
07

O — PO NI D
P = e R N e e N NN S Sy

S

0¢ 0y

SIS
=Cn
e
=

|

0°¢ 09

— 31— ==
OO — PO NSO —1— 1O
OO ALH NI OTNON

'

0L 08 06

HI - vori Jod sped : ¥

001

B

ugo

(¥10a2 ‘ZHN 00%) YAIN H,
Sl

¥

BN N A VA T VT (A (T L 1 2 M AR T R

0T

qouBpuUNQE

S33



06T - vorpuy Jod syed ;Y

— ——— —

e (N VPP SO O 1100 =3 = B o
(PR — IO NI NT— NCOCOTT I ITN—I— IO ~ — cooocoo  —a
——ono Lo oo~ = N R NIRRT V"N ., Y — 07 >3 =
o——3— OO GOSN O N NN GO TN — IGO0 . —_—
oo NSNS~ I— OO IO XN NCO— = 90/7.v 9%y

Vo e SN V

00 00~ 0 00r 00c 00 00y 005 009 00L 008 006 0001 00T 00T 00T 00#T 00T 0091 00 008 0061 000 001C 00

syuepunqge

(M Ansssass

Al ARsanas

JiAnsanss

Easase

(]10d0 ‘ZHW 001) YIAIN Og,
Sl

ugo.

SAnsanss

g

S34




D B o |
S >

5338

|

D P P P —
N D T o

©) 80 0 W) F= P P e e ©) e @

(O

-Fshsﬁrgsu-hth

od x
en g

e g

=
z
p=
«

[

L

woz g

17
"H NMR (600 MHz, CDCl5)

S35

OO DO X ered
e - et

__J____h____A*AJJU&mbl~__JJd
P

0.0

05

10

15

20

)

2.

v
4

30

35

f1 (ppm)



Vi

@ o
-0

S
<
O

1201 —

Me

H
Me
17
"H NMR (150 MHz, CDCl5)

]
&}
<

oLl
Ol'll.l.7\-
S

S36

1 (ppm)




1D and 2D NMR spectra of 17
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