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General Information

All reactions were carried out under a nitrogen atmosphere with dry solvents under
anhydrous conditions, unless otherwise noted. All the chemicals were purchased commercially, and
used without further purification. Anhydrous THF and diethyl ether were distilled from
sodium-benzophenone, and dichloromethane was distilled from calcium hydride. Yields refer to
chromatographically, unless otherwise stated.

Reactions were monitored by thin-layer chromatography (TLC) carried out on 0.25 mm
Tsingdao silica gel plates (60F-254) using UV light as visualizing agent and an ethanolic solution of
phosphomolybdic acid and cerium sulfate, and heat as developing agents. Tsingdao silica gel (60,
particle size 0.040—0.063 mm) was used for flash column chromatography.

Reagents were purchased at the highest commercial quality and used without further
purification, unless otherwise stated. NMR spectra were recorded on either a Briiker Advance 300
('H: 300 MHz, "*C: 75.5 MHz), Briiker Advance 500 ('H: 500 MHz, “C: 125 MHz). High
resolution mass spectrometric (HRMS) data were obtained using Bruker Apex IV RTMS.

The following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t

= triplet, q = quartet, m = multiplet, b = broad.
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Overall Synthetic Route:
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16a: 16b = 3:1
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Synthesis of Compound 6:

H 1.LDA

TMSCI
- MeO

2. TMSOTf H
H CH(OMe);
(89% for 2 steps) OMe O

o
5 6

To a solution of diisopropylamine (0.3 mL, 2.17 mmol) in THF (10 mL) was added n-BuLi
(2.5M, 0.9 mL, 2.17 mmol) at -78 °C in dropwise manner, and the mixture was stirred at 0 °C for 30
min. To this solution was added 5 (2.59 g, 18.8 mmol) in THF (3 mL) at -78 °C slowly, and the
formed mixture was stirred at the same temperature for 30 min. followed by addition of TMSCI (3.6
mL, 28.2 mmol). The mixture was then warmed up room temperature, and the mixture was stirred at
the same temperature for 2 h. Solvent was removed under vacuum, and the residue was diluted with
hexane, and then filtered through a silica gel pad. The filtrate was concentrated under vacuum, and
the residue was used for next step without further purification.

To a solution of the crude product made above in CH,Cl, (100 mL) was added CH(OMe);
(2.5 mL, 22.6 mmol), and the mixture was stirred at room temperature for 10 min. To this solution
was added TMSOTT (170 pL, 0.94 mmol) in a dropwise manner at -78 °C, and the reaction mixture
was stirred at this temperature for 12 h. The reaction was quenched with saturated aqueous solution
of NaHCOs3 (60 mL) and extracted with Et;O (60 mL x 3). The combined organic phase was dried
over anhydrous Na;SOy, filtered and concentrated under vacuum. The residue was purified by a flash
column chromatography on silica gel (hexane/EtOAc = 20/1) to give acetal 6 (3.55 g) in 89%): Ry =
0.5 (hexane/EtOAc = 15/1). '"H NMR (500 MHz, CDCl3) § 4.65 (d, J = 5.3 Hz, 1 H), 3.39 (s, 3 H),
3.39 (s, 3 H), 2.67 — 2.64 (m, 2 H), 2.46 — 2.41 (m, 1H), 1.99 — 1.95 (m, 2 H), 1.89 — 1.86 (m, 1H),
1.75 — 1.70 (m, 4 H), 1.56 — 1.50 (m, 1 H), 1.32 — 1.30 (m, 2 H); *C NMR (125 MHz, CDCls) &
213.2, 104.6, 55.4, 55.1, 52.6, 51.5, 42.9, 32.5, 27.0, 26.9, 24.3, 23.7;, HRMS (ESI) calcd for
Ci12HyoNa O3 [M+Na]+: 235.1304; found: 235.1300.

Synthesis of Compound 8:

H MeO
a :
7
MeO EE——
) t-BuLi, Et,0
OMe O -78°C

(58%)
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To a solution of iodide 7 (4.48 g, 20.2 mmol) in Et,0 (100 mL ) in a flame-dried flask was
added t-BuLi (1.5 M, 27mL, 40.5 mmol) at -78 °C in a drop-wise manner, and the mixture was
stirred at the same temperature for 30 min. To this solution was added ketone 6 (3.31 g, 15.6 mmol)
in Et;0 (20 mL) at -78 °C slowly, and the mixture was stirred at the same temperature for 3 h. The
reaction was quenched with saturated aqueous solution of NH4Cl (60 mL), and the mixture was
extracted with Et,O (5 x 50 mL), and the combined organic phase was dried over anhydrous Na,;SOj.
The solvent was removed under vacuum, the residue was purified by a flash column chromatography
(hexane/EtOAc = 20/1) to give product 8 (2.78 g) in 58%: R¢=0.5 (hexane/EtOAc = 15/1). '"H NMR
(500 MHz, CDCl3) 6 7.31 (d,J= 1.7 Hz, 1H), 6.29 (dd, J =2.9 Hz, 1.7 Hz, 1 H), 5.99 (d, J=2.9 Hz,
1 H),4.42 (d,J=8.7Hz, 1 H),4.00 (s, 1 H), 3.43 (s, 3 H), 3.33 (s, 3 H), 2.91 —2.85 (m, 1 H), 2.74 —
2.67 (m, 1 H), 2.19 - 2.14 (m, 1 H), 2.12 — 2.06 (m, 2 H), 1.90 — 1.86 (m, 1 H), 1.74 — 1.60 (m, 7 H),
1.44 — 1.38 (m, 2 H), 1.20 — 1.14 (m, 2 H); °C NMR (125 MHz, CDCl;) & 157.2, 140.7, 110.1,
107.1, 104.4, 73.6, 54.8, 51.5, 47.1, 42.3, 38.1, 33.7, 31.7, 26.5, 25.5, 23.8, 21.9, 20.7; HRMS (ESI)
caled for C 3H,5Na;O4 [M + Na]™ 331.1880; found: 331.1879.

Synthesis of Compound 8a:

MOMCI, DIPEA

DMAP, CH,Cl,
B ——
(62%)

To a solution of alcohol 8 (2.13 g, 6.9 mmol) in CH,Cl, (100 mL) in a flame-dried flask was
added DIPEA (13.7 mL, 83 mmol) and DMAP (84.3 mg, 0.69 mmol), and the mixture was cooled to
0 °C. To this solution was added MOMCI (5.2 mL, 69 mmol) was added, and the mixture was first
stirred at 0 °C for 10 min, and then stirred at room temperature for 4 days. The reaction was
quenched with saturated aqueous NH4Cl solution (60 mL), and the mixture was extracted with Et,O
(60 mL x 2), and the combined organic phase was dried over anhydrous Na,SO4. The solvent was
removed under vacuum, and the residue was purified by a flash column chromatography in silica gel
(hexane/EtOAc = 60/1) to give product 8a (1.50 g) in 62% yield: R¢ = 0.6 (hexane/EtOAc = 15/1).
'H NMR (500 MHz, CDCl3) § 7.29 (d, J = 1.8 Hz, 1 H) , 6.27 (dd, J = 3.0 Hz, 1.9 Hz, 1 H), 5.97 (d,
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J=3.1Hz 1 H),4.88 (d, J=6.8Hz, 1 H), 4.67 (d,J= 6.8 Hz, 1 H), 4.57 (d, J = 1.2 Hz, 1 H), 3.42
(s, 3 H), 3.41 (s, 3 H), 3.39 (s, 3 H), 2.90 - 2.83 (m, 1 H), 2.73 — 2.67 (m, 1 H), 2.26 —2.21 (m, 1 H),
2.13 -2.01 (m, 3 H), 1.91 — 1.85 (m, 1 H), 1.78 — 1.69 (m, 3 H), 1.63 — 1.59 (m, 3 H), 1.50 — 1.41
(m, 3 H), 1.17 — 1.08 (m, 1 H); °C NMR (125 MHz, CDCls) § 157.0, 140.7, 110.0, 105.4, 104.1,
90.5, 79.5, 56.0, 55.4, 54.9, 47.3, 45.0, 38.7, 33.2, 31.7, 26.6, 24.1, 22.5, 22.1, 20.5; HRMS (ESI)
calced for Cy9H3,Na;Os [M+Na]+: 375.2142; found: 375.2136.

Synthesis of Compound 9:
MeO H
B TsOH, acetone
rt, 10 min _
(58 %)

8a

To a solution of substrate 8a (705 mg, 2.0 mmol) in acetone (20 mL) was added p-TsOH
(34.4 mg, 0.20 mmol) at room temperature, and the mixture was stirred at the same temperature for
10 min. The reaction was quenched with saturated aqueous NaHCO; solution (15 mL), the organic
solvent was removed under vacuum, and the residue was extracted with Et;0O (20 mL x 3), and the
combined organic phase was dried over anhydrous Na,SOj. The solvent was removed under vacuum,
and the residue was purified by a flash column chromatography on silica gel (hexane/EtOAc = 30/1)
to give product 9 (355 mg) in 58% yield: Ry = 0.6 (hexane/EtOAc = 15/1). '"H NMR (500 MHz,
CDCls) 6 10.20 (s, 1 H), 7.28 (d, J=1.8 Hz, 1 H), 6.25 (dd, J=2.9 Hz, 1.8 Hz, 1 H), 5.96 (d, J=3.0
Hz, 1 H), 495 (d, J=7.1 Hz, 1 H), 4.69 (d, J = 7.1 Hz, 1 H), 3.44 (s, 3 H), 2.71 — 2.65 (m, 1 H),
2.60 (dd, J=12.4 Hz, 3.1 Hz, 1 H), 2.55—-2.49 (m, 1 H), 2.27 - 2.20 (m, 2 H), 2.11 — 2.04 (m, 1 H),
2.01 -1.96 (m, 2 H), 1.79 — 1.66 (m, 5 H), 1.54 - 1.51 (m, 1 H), 1.46 — 1.37 (m, 2 H) , 1.15 - 1.06
(m, 1 H); °C NMR (125 MHz, CDCl3) & 205.3, 155.5, 140.9, 110.1, 104.6, 90.3, 81.1, 56.0, 53.6,
48.7, 38.7, 34.1, 31.6, 26.3, 23.9, 22.7, 22.1, 20.9; HRMS (ESI) calcd for CigHNa;O, [M+Na]"
329.1723; found: 329.1721.

Synthesis of Compound 10:
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I
X
(o]
\\\I

OHC_:

EtOOC——H  g00cC
H n-BuLi, THF

(91%, dr = 4/1)

O\\n“'

MOM
9 10

To a solution of ethyl propiolate (0.33 mL, 3.3 mmol) in THF (10 mL) in a flame-dried flask
was added n-BuLi solution (2.5 M, 1.3 mL, 3.3 mmol) at -78 °C in a drop-wise manner, and the
mixture was stirred at the same temperature for 30 min. To this solution was added aldehyde 9 (337
mg, 1.1 mmol) in THF (10 mL), and the reaction mixture was stirred at -78 °C for 1 h. The reaction
was quenched with saturated aqueous NH4Cl solution (20 mL), and the mixture was extracted with
Et,0 (20 mL x 3), and the combined organic phase was dried over anhydrous Na,SO4. The solvent
was removed under vacuum, and the residue was purified by a flash column chromatography on
silica gel (hexane/EtOAc = 12/1) to give product 10 (404 mg) in 91% yield as two inseparable
epimers (dr = 4/1): Ry = 0.5 (hexane/EtOAc = 8/1); HRMS (ESI) calcd for C,3H3,Na;Os [M+Na]':
427.2091; found: 427.2091.

Synthesis of Compound 11:

DMP, CH,Cl,
(78%)

To a solution of alcohol 10 (307 mg, 0.76 mmol) in CH,Cl, (8 mL) in a flame-dried flask was
sequentially added NaHCO; (126 mg, 1.5 mmol) and DMP (466 mg, 1.1 mmol) at room temperature,
and the mixture was stirred at the same temperature for 2 h. The reaction was first quenched with
saturated aqueous NaHCOj solution (10 mL) and Na,S,0; solution (10 mL), then the aqueous phase
was extracted with Et;O (20 mL x 3), and the combined organic phase was dried over anhydrous
Na,SOq. The solvent was removed under vacuum, and the residue was purified by a flash column
chromatography on silica gel (hexane/EtOAc = 10/1) to give product 11 (240 mg) in 78% yield: R¢=
0.3 (hexane/EtOAc = 8/1); "H NMR (500 MHz, CDCl3) § 7.28 (dd, J = 5.3 Hz, 1.9 Hz, 1 H), 6.79 (d,
J=53Hz 1H),561(d,J=19Hz 1H),4.84(d,J=6.7Hz 1 H),4.63 (d,J=6.7 Hz, | H), 4.17
(q, J=7.1 Hz, 2 H), 3.41 (s, 3 H), 2.90 (dd, J = 13.3 Hz, 3.2 Hz, 1 H), 2.67 — 2.50 (m, 2 H), 2.17 —
2.07 (m, 2 H), 2.04 —2.00 (m, 1 H), 1.91 — 1.85 (m, 2 H), 1.75 — 1.62 (m, 6 H), 1.48 — 1.45 (m, 2 H),
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1.24 (t,J=7.1 Hz, 3 H), 1.19 — 1.10 (m, 1 H); *C NMR (75.5 MHz, CDCls) § 204.2, 165.9, 162.3,
147.6, 146.4, 144.8, 95.6, 90.0, 83.2, 78.6, 61.0, 56.4, 56.2, 51.1, 38.3, 31.7, 29.9, 25.6, 25.4, 24.2,
24.0, 20.3, 14.0; HRMS (ESI) caled for Co3Hs O [M+H]': 403.2115; found: 403.2110.

Synthesis of Compound 12:
MeO

H

TsOH, MeOH

0°C,2h
—_—

(87%)

To a solution of acetal 8 (500 mg, 1.6 mmol) in acetone (30 mL) was added TsOH-H,O (33
mg, 0. 16 mmol) in one portion at 0 °C, and the reaction mixture was stirred at 0 °C for 3 h. The
reaction was quenched with saturated aqueous NaHCOj solution, and the mixture was evaporated
under vacuum to remove organic solvent. The residue was extracted with Et,O (3 x 50 mL), and the
combined organic layer was dried with anhydrous Na,SO4 The solvent was removed under vacuum
and the residue obtained was purified by a flash column chromatography on silica gel
(hexane/EtOAc = 7/1) to give aldehyde 12 (370 mg) in 87% as colorless oil: Ry = 0.26
(hexane/EtOAc = 10/1); '"H NMR (500 MHz, CDCL3) § 9.97 (s, 1 H), 7.29 (d, J = 0.7 Hz, 1 H), 6.27
(dd, J=3.1 Hz, 1.9 Hz, 1 H), 5.99 (dd, J=3.1 Hz, 0.7 Hz, 1 H), 2.84 — 2.78 (m, 1 H), 2.76 — 2.70
(m, 1 H), 2.58 (dd, J = 13.0 Hz, 3.5 Hz, 1 H), 2.41 (s, 1 H), 2.24 —2.19 (m, 1 H), 2.12 - 2.06 (m, 1
H), 1.99 — 1.95 (m, 2 H), 1.86 — 1.83 (m, 1 H), 1.81 — 1.77 (m, 1 H), 1.76 — 1.74 (m, 1 H), 1.73 —
1.65 (m, 3 H), 1.57 — 1.47 (m, 2 H), 1.46 — 1.43 (m, 1 H), 1.22 — 1.15 (m, 1 H); °C NMR (125 MHz,
CDCls) 6 207.4, 155.7, 140.9, 110.1, 104.8, 75.3, 54.2, 47.8, 38.2, 34.3, 31.6, 26.0, 23.5, 22.9, 21.8,
20.9; HRMS (ESI-TOF) calcd for CisH»;:Na O3 [M+Na]+: 285.1461; found: 285.1460.

Synthesis of Compound 14:

EtOOC——Li
AlMes, THF

(71%)
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To a solution of 12 (350 mg, 1.3 mmol) in THF (15 mL) was added Mes;Al (1.0 M, 1.3 mL,
1.3 mmol) at -78 °C slowly, followed by addition of a solution of lithium ethyl propiolate generated
by addition of n-BuLi (2.5 M, 1.6 mL, 4.0 mmol) to a solution of ethyl propiolate (0.4 mL, 4.0 mmol)
in THF (10 mL) at -78 °C, and the resulting suspension was stirred vigorously at -78 °C for 1 h. The
reaction was first quenched with saturated aqueous NH4Cl solution, and then extracted with Et,O (4
x 50 mL), and the combined organic phase was dried with anhydrous Na,SO4 The solvent was
removed under vacuum, and the residue was purified by a flash column chromatography on silica gel
(hexane/EtOAc = 7/1) to give 14 (340 mg) in 71% yield: Ry = 0.35 (hexane/EtOAc = 5/1). '"H NMR
(300 MHz, CDCl3) 6 7.30 (d, J = 1.8 Hz, 1 H), 6.28 (dd, J=3.0 Hz, 1.8 Hz, 1 H), 6.02 (d, J=3.0 Hz,
1 H),4.62(d,J=10.2Hz, 1 H),4.45 (s, 1 H),4.23 (t, J=7.2Hz,2 H), 2.93 (s, 1 H), 2.86 —2.72 (m,
2 H), 2.22 — 2.15 (m, 2 H), 2.07 — 1.96 (m, 2 H), 1.92 — 1.85 (m, 2 H), 1.69 — 1.66 (m, 5 H), 1.47 —
1.44 (m, 2 H), 1.30 (t, J=7.2 Hz, 3 H), 1.28 — 1.15 (m, 2 H); °C NMR (125 MHz, CDCl3) & 156.1,
153.4, 140.9, 110.2, 104.8, 87.6, 76.8, 76.5, 65.3, 62.1, 47.7, 46.0, 38.2, 31.8, 31.7, 26.4, 26.3, 23.3,
21.7,20.8, 14.0; HRMS (ESI) calcd for CyH200s[M+H]": 361.2009; found: 361.2010.

Synthesis of Compound 16a and 16b:

DMP EtOOC 0 EtOOC 0

CH,Cl,
_—

(91%)

16a : 16b = 3:1

To a solution of 14 (300 mg, 0.83 mmol) in CH,Cl, (30 mL ) was sequentially added

NaHCOs (210 mg, 2.5 mmol) and DMP (540 mg, 1.25 mmol), and the mixture was stirred at room
temperature for 1 h. The reaction was quenched with aqueous Na,S,0; (30 mL and NaHCOs (30
mL), and the formed mixture was extracted with diethyl ether (3 X 60 mL), and the combined
organic phase was dried with Na,SO4. The solvent was removed under vacuum, and the residue was
purified by a flash column chromatography on silica gel (hexane/EtOAc = 5/1) to give two isomers
16a and 16b (16a/16b= 3:1) (270 mg) in 91% yield. 16a. "H NMR (500 MHz, CDCls) & 7.27 (dd, J
=5.3Hz, 1.9Hz 1 H), 6.81(d,J=5.3Hz, 1H),5.62(d,J=1.8 Hz, 1 H),4.19—-4.15 (m, 2 H), 2.80
—2.78 (m, 2 H), 2.61 — 2.55 (m, 1 H), 2.11 —2.05 (m, 2 H), 2.00 — 1.91 (m, 2 H), 1.79 — 1.61 (m, 7
H), 1.51 — 1.44 (m, 2 H), 1.26—1.23 (m, 4 H), 1.16 — 1.08 (m, 1 H); °C NMR (125 MHz, CDCl5)
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8 205.3, 166.0, 162.2, 147.7, 146.4, 144.8, 95.8, 83.2, 72.6, 61.0, 58.2, 55.2, 38.3, 33.3, 31.9, 25.9,
25.7,23.9, 23.4, 20.5, 14.1; HRMS (ESI) calcd for CoHyOs[M+H]": 359.1853; found: 359.1857;
16b: 'H NMR (500 MHz, MeOD) & 7.49 (d, J = 5.3 Hz, 1 H), 7.27 (m, 1 H), 5.52 (d, J=2.1 Hz, 1
H), 4.16 (q, J = 7.1 Hz, 2 H), 2.82 (dd, J = 2.1 Hz, 13.5 Hz, 1 H), 2.74 — 2.68 (m, 1 H), 2.50 — 2.45
(m, 1 H), 2.21 —2.16 (m, 1 H), 1.98 — 1.94 (m, 2 H), 1.90 — 1.85 (m, 1 H), 1.80 — 1.68 (m, 4 H), 1.64
~ 1.59 (m, 1 H), 1.53 — 1.47 (m, 1 H), 1.46 — 1.40 (m, 2 H), 1.36 — 1.28 (m, 1 H), 1.22 (t, J = 7.1 Hz,
3 H), 1.18 — 1.11 (m, 1 H); *C NMR (125 MHz, CDCl3) & 200.6, 165.4, 162.3, 151.7, 144.7, 143 4,
94.2,83.7,74.3, 61.2, 58.4, 54.4,38.9, 34.5, 31.9, 26.7, 24.2, 24.0, 23.6, 21.1, 13.9.

Synthesis of Compound 18:

Et0OC o
BF3'Et20, CH2C|2
(63%)

h
>

16a 16b
To a solution of 16a and 16b (40 mg, 0.11 mmol) in CH,Cl, (5 mL) was added BF;-Et,0
(48%, 42uL, 0.33 mmol) in a drop-wise manner at -20 °C, and the formed dark brown solution was
stirred at the same temperature for 20 min. The reaction was first quenched with saturated aqueous
NaHCOs solution (5 mL), and then extracted with Et,O (3 < 10 mL), and the combined organic layer
was finally dried over anhydrous Na,SO4. The solvent was removed under vacuum, and the residue
was purified by a flash column chromatography on silica gel (hexane/EtOAc = 10/1) to give 18 (25
mg) in 63% yield as slight yellow solid; R = 0.65 (hexane/EtOAc = 5/1); '"H NMR (500 MHz,
CDCls) 6 10.71 (s, 1 H), 7.24 (d, J=8.3 Hz, 1 H), 6.90 (d, J = 8.3 Hz, 1 H), 4.38 - 4.33 (m, 2 H),
3.03(t,J=14.4Hz, 1 H),2.74 (d, J=12.7 Hz, 1 H), 2.62 (bs, 1 H), 2.41 (dd, J=15.3, 6.0 Hz, 1 H),
228 (t,J=13.5Hz, 1 H), 1.97 — 1.69 (m, 9 H), 1.42 — 1.33 (m, 6 H), 1.15—1.10 (m, 1 H); >C NMR
(125 MHz, CDCls) 6 209.6, 168.8, 160.2, 143.5, 136.2, 127.1, 117.9, 108.7, 75.1, 62.1, 55.6, 53.7,
38.4, 36.6, 31.8, 28.1, 26.3, 25.6, 23.9, 20.6, 13.5; HRMS (ESI) caled for C,H»0s [M+H]":
359.1853; found: 359.1854.

Synthesis of Compound 19:
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conditions
entry oxidant solvent product 19
1 PhI(OAc), CH,CI, no reaction
2 PhI(OAc), TFE decomposition
3 IBX CH,Cl, no reaction
4 DDQ THF no reaction
5 Pb(OAc) CH,CI, decomposition
6 TI(NO3)3 CH,Cl, decomposition
7 PhI(OOCCFj), CH,Cl, decomposition
8 PhI(OOCCF3), THF decomposition
9 PhI(OOCCF3), CH3NO, 30%
10 PhI(OOCCFy), CH3CN decomposition
11 PhI(OOCCFj), TFE decomposition
12 Phl(OOCCF3), CH3NO,, 4AMS 60%
PIFA, 4A MS
MeN02

60%

To a solution of compound 18 (40 mg, 0.11 mmol) in dry nitromethane (10 mL) in a
flame-dried flask was added activated 4 A molecular sieves (50 mg) was added PhI(OOCCF3), (58
mg, 0.13 mmol), and the formed suspension was stirred at room temperature for 30 min. The
reaction was quenched with aqueous NaHCO; (10 mL), followed by filtration through a silica gel
pad. The filtrate was extracted with Et,O (4 x 20 mL), and combined organic layer was dried over
anhydrous Na,SO,. The solvent was removed under vacuum, and the residue was purified by a flash
column chromatography on silica gel (hexane/EtOAc = 5/1) to give the desired product 19 (24 mg)
in 60% yield: Ry = 0.7 (hexane/EtOAc = 2/1); '"H NMR (500 MHz, CDCl3) § 6.91 (d, J=10.1 Hz, 1
H), 6.35 (d, J=10.1 Hz, 1 H), 4.39 —4.31 (m, 2 H), 2.80 (dd, J=11.4 Hz, 1.5 Hz, 1 H), 2.29 - 2.19
(m, 3 H), 2.15-2.11 (m, 1 H), 2.04 —2.00 (m, 1 H), 1.96 — 1.92 (m, 1 H), 1.92 — 1.85 (m, 2 H), 1.82
—1.79 (m, 1 H), 1.73 - 1.69 (m, 3 H), 1.48 — 1.43 (m, 1 H), 1.34 (t, J= 7.2 Hz, 3 H), 1.26 (m, 3 H),
1.19 - 1.10 (m, 1H); *C NMR (125 MHz, CDCl;) & 198.4, 182.0, 164.4, 148.0, 147.5, 129.2, 129.1,
87.5,78.7,61.9, 54.8, 50.8, 39.6, 37.5, 34.4,31.4, 26.1, 24.3, 22.8, 21.3, 13.9; DEPT 135 (500 MHz,
CDCls) & CH and CHj3. 147.6, 129.2, 54.8, 50.8, 39.6, 13.9; CH,. 61.9, 37.5, 34.4, 31.4, 26.1, 24.3,
22.8,21.3; HRMS (ESI) calcd for Cy;H,505 [M+H]" 357.1697; found: 357.1700.
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Sdlilprle A L1LUgU rUrTdisidl pPUlE; SOLlveEILILULLDY
Spectrum:lb

7.2684

MeO,

OMe ©

]
9 8 7 6 5 4 3 2 1 ppm

sample:11z080707-acetal pure,
spectrum:lx

213.2468

MeO

OMe O
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acquisition Date 673072008 8:31:32 PM
Analysis Name B80396_20080630_000002.d Instrument Bruker Apex IV FTMS
Sample 1 Operator Peking University
Comment ESI Positive
Iritens. - +MS|
108 E
23513001
ad
"
“"“Yq\)
24 oue g
L
14
25110398
\ 19663858 22363508 230.24731 23016119 L
i i
180 190 200 210 230 230 240 250 miz
Sum Formula _Sigma ___miz _Err [ppm] Mean Err [pm] Err[mDa] rdb NRule e~
C12ZHZ0Na103 0010 23513047 1.94 1.86 045 250 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 6/30/2008 8:33.02 PM Page 10f 1
Sample name :gadyxo B0T725-de-TMS; Solvent:CDCL3
Spsctrumigacyx
= = o
: = &7
I T T T T T T T T T T
9 8 7 6 5 4 3 ppm

tE 4 G dee
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Avance 500, Bruker, A&T Center, SZPEU
Sample:gaoyx080725~de~-TMS; Solwent:CDCL3
Spoetrum:ganysx
w0

=
"

1100858
54.849
38,0988
20,7299

T T T T T T T T T T T T T T T T T T

T T T T
210 200 190 180 170 160 150 140 130 120 110 W00 90 80 T0 60 50 40 30 20 10 0 ppm

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acquisition Date B/30/2008 8:37.38 PM
Analysis Name 80397_20080630_000002.d Instrument Bruker Apex IV FTMS
Sample 2 Operator Peking University
Comment ESI Positive
s .

107 ;

5

33118793
sty
4 s
"
bl r:« T

3

24

1 318.30061

34718374
1 32"1 3‘0%5304 l L i
° 305 30 35 220 325 330 335 340 35 miz
Sum Formula Sigma  miz Er[ppm] Mean Err[ppm] Err{mDa] rdb NRule e~
CI1BH2ENa104 0019 33118798 015 -0.18 005 450 ok even

Bruker Daltonics DataAnalysis 3.4 printed: B30/2008 8:38:57 PM - Page 1 0of 1
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Sample name;gaonyQG?23—morﬁ protection; Solwvent:CDCL3
Spectrum:gaoyx

MeO

Coni T

T HR s mee e

APUELLLING dauy A

- nm
N n ome

-4908

P,

MeQ

Coanl T

T T T T T T T T T T

T T T T T

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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~ Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acquisiion Date 6/30/2008 8:40:06 PM
Analysis Name 80398_20080630_000001 4 Instrument Bruker Apex IV FTMS
Sample 3 Cperator Peking University
Comment ESI Positive
Intens. { +NES|
x108
12 375.21357
1.004
Wet H
L
0. -
0.75 [ 9> )
L)
]
0.504
0.251 '
346.33138 358 36756 9118792
l [ e |
0.00 . | . 1 L N sl
) 340 350 380 370 380 350 miz
Sum Formula_Sigma __miz_Err[ppm] Mean Err [ppm] Err[mOa) rdb NRule e
C20H32Na105 0014 37521420 167 141 063 450 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 63072008 8:41:10 FM Page 1of 1

Sample name:gaoyx0807-23—acetai deprotecticn; Solvent:CDC13
Sarceck iata Tacaestace
e

Spectrum:gaoyx
T23-acatal preastion i

|

T 1 1 T 1 1
10 9 8 7 6 5
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5.4510
1100919
1163

205.2646
0. 3256
43,7128

3a.

—— 104.%448

—_— 0.9

T T T T T T T T T T

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

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acquisition Date G/30F2008 8:42:13 PM
Analysis Name 80390_20080630_000001.d Instrument Bruker Apex IV FTMS
Sample 4 Operator Peking University
Comment ESI| Posilive
. I — S

®107,

4 32017210

o ¥
31 . H
T wous Tw
L]
21
302 30520
1
31830030 34516734 35826815 377.19397
352 24854 68 24357
P . il ke | .. wewes 1[ L d |1|1 | Ly
300 310 320 330 340 350 360 En mwz
___ Sum Formula _Sigma miz_Err(ppm] Mean Err [ppm] Err[mDa] rdb NRule o
CI1BH26Na104 0007 32817233 oro 058 023 550 ok even

Bruker Daltonics DataAnalysis 3.4 printed: B/30/2008 8:43:11 PM Page 1of 1
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)
4 3 2 1 ppm

045
110.0389

140, 7045

T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 10 0 ppm
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_Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Acquisition Date 6/30/2008 8:45:35 PM
Analysis Name B0400_20080630_000001.d Instrument Bruker Apex IV FTMS
Sample 5 Operator Peking University
Comment ESI Positive
Intens. | S|
x108 : *
1.259
427 20905
”1"/1 f
00—t
1.00 &:}\_) i
.
"0
075
0.50
AZ2 25352
0.254 ‘ !
44318334
o~ 3?!.;”254 41521168 | 1 437.19385 .
") 3 350 350 400 40 420 430 440 miz
'
__SumFormula Sigma  miz Em Mean Err Err rdb NRule e
C23IH3IZNa106 0015 427.20911 0.15 009 006 750 ok even
Bruker Daltonics DataAnalysis 3.4 T printed: 6/30/2008 8:47:24 PM FagEToT
Sample name: qaoyx-ﬂ 80724-DA product; Soclvent :CDC13

3508 product Spectrumigacys

&.7958
67853
56148

El11

- Acquisiti
2

-

2
.00 ugac

EEER
1. 80O0A0NG mue
L

e CHANKEL £ =

J W

9 8 7 6 5 4 3

CENCI

N -
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SHSERY

solvent:CDCL3 300

= a8 now
= iy g o
3 g3 g4 2
EtO0C
0]
r T T T T T T T T T T T T T T T T T T T T T T
240 9NN 4G 48N 170 4AN 16M 44N 420 190 44N 40N @n 8A 7R AN RN AR an 9N AN LT
Peking University Mass Spectrometry Sample Analysis Report
Analysis Info Acquisition Date 8:49:01 PM
Analysis Name 80401_20080630_000001.d Instrument Bruker Apex IV FTMS
Sample [ Operator Peking University
Comment ES| Positive
Intens. -- - ‘E
«107
204
403.21099
1.54 Booc
A A~ 425.19267
\\“I\ |
MONG
"
1.0
059 41121918 44116731
|
37436252 |
371.18521 I 1
32635 43223774
onm'l 1) 390.35062 ol il. . |. l.l L " 1 |
"380 370 380 390 400 410 430 40 mz
‘
Sum Formula Sigma __ miz_Err[ppm] Mean Err(ppm] ErrmDa] rdb MRule o
C23H3106 0007 40321152 130 120 053 850 ok even
Bruker Daltonics DataAnalysis 3.4 printed; B/30/2008 8:50:30 PM Page 1of1
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avance 20U, Bruker, AT Uenter 35LPKU
Sample name:11z2080718-depprotection down; Solvent:CDC132
Spectrum:lb

b 10 9 8 T

I

6 5 4 3 2 1 ppm
@r‘% qqqg’zgaé@gwﬁqﬁ
2= P o P =l e oy

JB6S

r T T T T T T T T

T T T T T T T T T T T T T T
210 90NN 10n 120 170 1ANn  1RN 140 120 190 440 400 an an m AN BN Aan n an n N A
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1 D NOE, HSQC and deuteration result of compound 12

1D NOE

Ha
Hb
T o] |
! ]IU IB é ; Elv ; 1‘1 .I3 ; 1::}:|'rI
Hb
IL
' 1o 5 s 7 6 s : 3 2 oom
HSQC

11z080730~deprotection HSQC

|
-

——

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
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Deuteration

180730-deprotection deuteriation
. Spectrum:lb _

Al

§ l

10 9 8 7 6 5 4 3 2 1 ppm

c s B=2le 2

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acquisition Date 6302008 8:51:40 PM
Analysis Name 80402_20080630_000001.d Instrument Bruker Apex IV FTMS
Sample 7 Operator Peking University
Comment ES| Positive
Intens, TS|
*107 e
1.254
285.14608
1.004 N
omc )
V%* 27427388
M
0.75 qo,y .
263.16385
24313764 |

0.50 |

|

|
0.25

267, 15350 251 \ 289.17991 296.18561
0.00 I 1 |1 ‘ 2 . L1 — n ] /1 ol || |
230 240 250 260 270 280 250 miz
___ SumFormula Sigma ___miz Erm[ppm] Mean Err[ppm] Err[mDa] rdb NRule e~
Ci6H2ZNa103  0.007 28514612 0.13 0.06 004 550 ok even

Bruker Daltonics DataAnalysis 3.4 printed: 6/30/2008 8:53:05PM Page 10f 1
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llz=0gU/rL/=1,2 addition

o

VoY

(.

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

g @ [sY e [eeesiee

spectrum:lx

87.5408

— 5L 1E02

— 40,3039

Et0.C
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T T T T T T T
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acquisition Date G30/2008 8:55:03 PM
Analysis Name 80403_20080630_000001 d Instrument Bruker Apex IV FTMS
Sample 8 Operatar Peking University
Comment ES| Positive
Intens.
107
6
38318304

eaTE
2
361.20104 37168743 3¢
odi | L L ’ 1 32285
0 360 Ex) 380 390
‘Sum Formula Sigma _ mfz_Err[ppm] Mean Err[ppm] Err[mDa] rdb NRule e
H2805 0004 36120095 025 034 009 750 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 63072008 8:56:20 PM Page 1 of 1

Avance oUU, Bruker, A&l Uenter SuPEU
Sample name:11z080729-DA up reseperated ; Solwvent:CDCL3
Spectrum:ll

o mnE

a

5,623
5.6193

T
9 8 7 6 5 4 3 2 1
=

3 Ll
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L 1

sample:11lz080623-DMP oxidation up, solvent:CDC13

spectrum: 1x

2424

95
832220

A

T T T T T T
210 200 1% 180 170 160 150

T
140

T
130

120 110 100 S0 80 70

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acquisiti 8:57:38 PM
Analysis Name B0404_20080630_000001.d Instrument Bruker Apex IV FTMS
Sample 9 Cperator Peking University
Comment ESI Positive
Intens. M|
1077
. 359.18572
3
24
381.16797
11 397.14214
37815975
374.36371 39019233
o i L d (. Gl | ll . | L : 1
350 %0 370 380 380 miz
_Sum Formula Sigma miz_Err [ppm] Mean Err [ppm] Err[mDa] rdb  NRule e
C2IHZT05 0004 359.18530 -1.18 -1.38 042 B850 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 6/30/2008 8:58:29 PM Page 1of 1
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Awvange 500, Bruker, RET Center SIPEU
Sample name:11lz080729-DA 4
5

ppm
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Avance >»Ul, Bruker, A&l Uenter ZAPKU
Sample name:11z2083060&8-check the configuration 5-6-7-6 again; Soclwent:CDCLl3
Spectrum:lb i

Vi s\

@
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8 e d [EEstenkEes
= =l S bbb bbb i e
i . spactrums: Lx
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info Acguisition Date B/3072008 8:59:41 PM
Analysis Name B0405_20080630_000001.d Instrumant Truker Apex IV FTMS
Sample 0 - Operator Peking University
Comment ESI Positive
L C
wtof ;
bt 38116733
. e
e A 397.14144
g
ﬁ b 359.18543
05 ‘
| | 37435313
| 36967365 |
| | J |_ 1 sezzz708 | I | 35035819 |
ool PP 5 0 (T B IS S IV ol I | L
' 50 30 310 380 380 miz
Sum Formula  Sigma miz  Err[ppm] Mean Err(ppm] Err[mDa] rdb NRule e
C21HZTO5 0007 35918530 035 -0.47 013 850 ok oven
Bruker Daltonics Datafnalysis 3.4 o ) printed: 6/30/2008 9:00:58 PM Page 1of1

Avance oUU, Bruker, A&l Lenter SLPREU
Sample name:1l1z080622-oxidative dearcomatization together; Solvent:CDCL3
Spesctrum:ll

=i ]

S8935

—6.5137

[

6 5 4 3 2 1 ppm
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R
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