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1. General Methods

Thin layer chromatography (TLC) was performed on silica gel 60 F254 plates and components
were visualized by ultraviolet light (254 nm) and/or phosphomolybdic acid, 20 wt% solution in
ethanol. SiliFlash silica gel (230-400 mesh) was used for all column chromatography. Proton
nuclear magnetic resonances (*H NMR) were recorded at 600 MHz or 400 MHz on Bruker 600 or
400 NMR spectrometers. Carbon nuclear magnetic resonances (3C NMR) were recorded at 150
MHz or 100 MHz on a Bruker 600 or 400 NMR spectrometers respectively. Chemical shifts are
reported in parts per million (ppm) from an internal standard acetone (2.05 ppm), chloroform (7.26
ppm), or methanol-ds (3.35 and 4.78 ppm) for *H NMR; and from an internal standard of either
residual acetone (206.26 ppm), chloroform (77.00 ppm), or methanol-ds (49.3 ppm) for 3C NMR.
NMR peak multiplicities are denoted as follows: s (singlet), d (doublet), t (triplet), g (quartet), dd
(doublet of doublet), td (doublet of triplet), dt (triplet of doublet), and m (multiplet). Coupling

constants (J) are given in hertz (Hz).



2. Experimental Procedures and Spectral Data of products

Table S1 Optimization of regioselective introducing the TBS at the C-4 hydroxy position

O O,

HOMS\Q\ Reaction Condition TBSO%S\Q\
OH HO OH
1 Me 2a Me
Entry TBSCI Base Concentration (nM)  Temperature Yield
1 1.0eq imidazole 0.05 rt 78%
2 1.1eq imidazole 0.05 rt 82%
3 1.3eq imidazole 0.05 rt 70%
4 1.1eq DIPEA 0.05 rt 73%
5 1.1eq 2,6-Lutidine 0.05 rt 69%
6 1.1eq EtsN 0.05 rt 79%
7 1.1eq imidazole 0.1 rt 47%
8 1.1eq imidazole 0.02 rt 85%
9 1.1eq imidazole 0.01 rt 85%
10 1.1eq imidazole 0.02 0°C 81%!"!
11 1.1eq imidazole 0.02 40°C 63%

Reaction condition: [a] TBSCI (1.1 eq), imidazole (1.3 eq), DCM (c =0.02), room temperature, 1.5 hours.
[b] reaction time delay to 3 hours.

For optimization of the reaction conditions of regioselective introducing the TBS at the C-4
hydroxy position, we used compound 1 and TBSCI as standard substrates (Table S1). Initially, we
tested a series of TBSCI concentrations, 1.1 eq of TBSCI provided compound 2a in high yield
(Entries 1-3). Next, a brief base-screening was undertaken and no improved result was obtained
(Entries 4-6). Furthermore, the influence of the concentration of compound 1 was also explored
(Entries 7-9) and the best result was achieved in low concentration (Entries 8 and 9). The optimal
concentration of compound 1 is 0.02 nM because compound 1 at 0.1 nM does not completely
dissolve the substrate in DCM and compound 1 at 0.01 nM requires too much solvent. Moreover,
the temperature turned out to have an important effect on this reaction (Entries 10 and 11). The
lowering the reaction temperature and extending the reaction time to 3 hours, the reaction also
provided 81% vyield (Entry 10). Unfortunately, the reaction temperature increased to 40°C, the
yield of compound 2a was decreased to 63% (Entry 11).
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Butyldimethylsilyl chloride (4.11 g, 27.24 mmol) in dichloromethane was slowly dropped into a
solution of 2 (6.0 g, 24.76 mmol) and imidazole (1.72 g, 27.24 mmol) in dichloromethane (500
mL). The reaction mixture was stirred at room temperature for 1.5 hours. The reaction mixture
was quenched with saturated ammonium chloride (200 mL), and the aqueous layer was extracted
with dichloromethane (200 mL) and washed with saturated brine (200 mL). The combined organic
layer was dried over Na>SO4 and concentrated under reduced pressure. The residue was purified
by column chromatography (ethyl acetate-hexanes, 1: 2) giving the desired compound 2a (7.15 g,
81%) as a yellow oil. *H NMR (600 MHz, CDCls) 6 7.43 (d, J = 7.8 Hz, 2H, 2 x ArH), 7.13 (d, J
= 7.8 Hz, 2H, 2 x ArH), 4.52 (d, J = 9.0 Hz, 1H, H-1), 3.98 (dd, J1 = 11.4 Hz, J, = 4.8 Hz, 1H, H-
6), 3.63-3.61 (M, 1H, H-4), 3.53 (t, J = 7.8 Hz, 1H, H-3), 3.38 (t, J = 8.4 Hz, 1H, H-2), 3.23 (t, J
= 11.4 Hz, 1H, H-5), 2.96 (s, 2H, 2 x OH), 2.35 (s, 3H, CH3), 0.88 (s, 9H, (CH3)3C-Si), 0.14 (s,
3H, CH3-Si), 0.09 (s, 3H, CH3-Si); *C NMR (150 MHz, CDCls) §138.4, 133.2, 129.8, 1238.2,
88.9, 77.5, 71.7, 70.6, 25.7, 21.1, 17.9, -4.6, -4.7. HRMS(ESI) m/z calcd for CisH3004SSi
([M+Na™]): 393.1526, found 393.1519.

2b
Allyl chloroformate (0.74 g, 6.14 mmol) in dichloromethane was slowly dropped into a solution
of 2 (1.5 g, 5.85 mmol) and N,N-Diisopropylethylamine (0.83 g, 6.44 mmol) in dichloromethane
(200 mL). The reaction mixture was stirred at room temperature overnight. The reaction mixture
was quenched with saturated ammonium chloride (80 mL), and the aqueous layer was extracted
with dichloromethane (100 mL) and washed with saturated brine (80 mL). The combined organic
layer was dried over Na2SO4 and concentrated under reduced pressure. The residue was purified

by column chromatography (ethyl acetate-hexanes, 1: 2) giving the desired compound 2b (1.39 g,
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70%) as a yellow oil. *H NMR (600 MHz, CDCl3) & 7.39 (d, J = 7.8 Hz, 2H, 2 x ArH), 7.14 (d, J
=7.8 Hz, 2H, 2 x ArH), 5.99-5.92 (m, 1H, CH2=CH-CH2-), 5.47 (d, J = 4.8 Hz, 1H, H-4), 5.40
(d, J =16.8 Hz, 1H, CH2=CH-CH2-), 5.31 (d, J = 10.2 Hz, 1H, CH2=CH-CH2-), 4.71-4.67 (m,
3H, H-1, CH2=CH-CH2-), 4.12 (t, J = 10.8 Hz, 1H, H-6), 3.97 (dd, J1 = 11.4 Hz, J> = 12.0 Hz,
1H, H-5), 3.90 (dd, J1 = 9.0 Hz, J2 = 5.4 Hz, 1H, H-2), 3.82 (t, J = 9.0 Hz, 1H, H-3), 2.34 (s, 3H,
CH3); 13C NMR (150 MHz, CDCl3) §177.5, 154.4, 138.1, 132.4, 131.0, 129.9, 119.5, 90.5, 74.7,
72.5, 72.1, 69.0, 60.3, 21.1. HRMS(ESI) m/z calcd for C16H2006S ([M+Na']): 363.3792, found
363.3799.

(0]
M
eNO%S
0 HO OH
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Methy! levulinate (0.53 g, 4.10 mmol) in dichloromethane was dropped into a solution of 2 (1.0 g,
3.57 mmol), N,N-diisopropylcarbodiimide (0.54 g, 4.29 mmol) and triethylamine (0.43 g, 4.29
mmol), in dichloromethane (150 mL). The reaction mixture was stirred at room temperature
overnight. The reaction mixture was quenched with saturated ammonium chloride (80 mL), and
the aqueous layer was extracted with dichloromethane (100 mL) and washed with saturated brine
(80 mL). The combined organic layer was dried over Na.SO4 and concentrated under reduced
pressure. The residue was purified by column chromatography (ethyl acetate-hexanes, 1: 2) giving
the desired compound 2¢ (0.72 g, 57%) as a yellow oil. *H NMR (600 MHz, CDCls) § 7.43 (d, J
= 7.8 Hz, 2H, 2 x ArH), 7.12 (d, J = 7.8 Hz, 2H, 2 x ArH), 4.83-4.79 (m, 1H, H-4), 4.46 (d, J =
9.6 Hz, 1H, H-1), 4.10 (dd, J1 = 11.4 Hz, J2 = 5.4 Hz, 1H, H-6), 3.71 (t, J = 9.0 Hz, 1H, H-3), 3.38
(t, J = 9.0 Hz, 1H, H-2), 3.28 (t, J = 9.0 Hz, 1H, H-5), 3.10 (s, 2H, 2 x OH), 2.77 (t, J = 6.6 Hz,
2H), 2.62-2.53 (M, 2H), 2.34 (s, 3H, CH3-C=0-), 2.18 (s, 3H, CH3); 1*C NMR (150 MHz, CDCls)
0 207.2, 172.3, 138.6, 133.6, 129.8, 127.5, 88.4, 75.3, 71.8, 71.2, 66.3, 38.0, 29.7, 27.9, 21.1.
HRMS(ESI) m/z calcd for C17H2206S ([M+H]): 355.4243, found 355.4238.
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4-Methoxybenzoyl chloride (2.30 g, 13.46 mmol) in dichloromethane was slowly dropped into a
solution of compound 2a (4.0 g, 11.22 mmol), 4-(dimethylamino)pyridine (137 mg, 1.12 mmol)
and dry triethylamine (1.70 g, 16.83 mmol) in dry dichloromethane (135 mL). The reaction
mixture was stirred at room temperature for 2 hours. The reaction mixture was quenched with
saturated ammonium chloride (60 mL), and the aqueous layer was extracted with dichloromethane
(40 mL) and then washed with saturated brine (60 mL). The combined organic layer was dried
over Na,SO4 and concentrated under reduced pressure. The residue was purified by column
chromatography (ethyl acetate —hexanes, 1: 3) giving the desired compound 3 (4.7 g, 86%) as a
yellow oil. *H NMR (400 MHz, CDCls) § 8.05 (d, J = 8.8 Hz, 2H, 2 x ArH), 7.34 (d, J = 8.4 Hz,
2H, 2 x ArH), 7.09 (d, J = 8.0 Hz, 2H, 2 x ArH), 6.94 (d, J = 9.2 Hz, 2H, 2 x ArH), 4.96 (t, J =
9.6 Hz, 1H, H-2),4.73 (d, J = 9.6 Hz, 1H, H-1), 4.00 (dd, J: = 11.6 Hz, J» = 4.8 Hz, 1H, H-6), 3.88
(s, 3H, CH3-0), 3.77-3.67 (m, 2H, H-3, H-4), 3.28 (g, J = 9.6 Hz, 1H, H-5), 2.60 (t, J = 2.8 Hz,
1H, OH), 2.33 (s, 3H, CH3), 0.90 (s, 9H, (CH3)3C-Si), 0.12 (s, 3H, CH3-Si), 0.10 (s, 3H, CH3-
Si); C NMR (100 MHz, CDCls) § 165.9, 163.7, 138.2, 133.3, 132.1, 129.7, 128.6, 121.9, 113.7,
87.0, 77.5, 72.7, 71.4, 70.0, 55.4, 25.7, 21.1, 18.0, -4.6, -4.7. HRMS(ESI) m/z calcd for
C26H3606SSi ([M+H]): 505.7203, found 505.7213.
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Table S2 Optimization of regioselective introducing the TES at the C-3 hydroxy position.
Reaction condition: TESOTTf (1.5 eq), DMAP (0.1 eq), EtsN (2.0 eq), DMF, room temperature, 2h.

0} O

TBSO%S Reaction Condition TBSO%S
HO OMBz \©\ TESO OMBz \©\
3 Me 4 Me
Entry TESR Base Solvent Temperature Yield

1 1.5eq TESOTf EtzN DCM rt 45%!)
2 1.5eq TESOTf Et;N THF rt 48%]0!
3 1.5eq TESOTf Et;N DMF rt 79%
4 2.0eq TESOTf Et;N DMF rt 78%
5 1.2eq TESOTf Et;N DMF rt 71%
6 2.0eq TESCI EtsN DMF rt 52%
7 1.5eq TESOTf DIPEA DMF rt 72%
8 1.5eq TESOTf 2,6-Lutidine DMF rt 63%
9 1.5eq TESOTf imidazole DMF rt 61%
10 1.5eq TESOTf Et;N DMF 40°C 76%
1 1.5eq TESOTf EtsN DMF 80°C 65%

[b] reaction time delay to 8 hours. [c] reaction time delay to 24 hours

For optimization of the reaction conditions of regioselective introducing the TES at the C-3
hydroxy position, we used compound 3 as standard substrates (Table S2). Initially, we found that
the solvent had a profound effect on the reaction, DCM and THF as normal solvents for hydroxy
protection reaction were found to be unsuitable for this reaction (Entries 1 and 2). Utilizing DMF
as a solvent, the reaction exhibits excellent result (Entry 3). Next, the different equivalent of
TESOTTf was screened and no improved result was obtained (Entries 4-5). Replacing the TESOTf
with TESCI resulted in an extremely less efficient reaction (entry 6). Furthermore, a brief base-
screening was undertaken and no improved result was obtained (Entries 7-9). Moreover, increasing

the temperature has no positive effects to improve the yield of compound 4 (Entries 10 and 11).



TBSO%S
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Triethylsilyl trifluoromethanesulfonate (3.23 g, 12.23 mmol) was added in one portion to a
solution of compound 3 (4.0 g, 8.15 mmol), 4-(dimethylamino)pyridine (100 mg, 0.82 mmol) and
triethylamine (1.65 g, 16.30 mmol) in dry dimethylformamide (80 mL). The reaction mixture was
stirred at 30°C - 40°C for 4 hours. The reaction mixture was quenched with saturated
ammonium chloride (200 mL). The aqueous layer was extracted with dichloromethane (200 mL),
and then washed with saturated brine (100 mL). The combined organic layer was dried over
Na,SO4 and concentrated under reduced pressure. The residue was purified by column
chromatography (ethyl acetate —hexanes, 1: 6) giving the desired compound 4 (4.09 g, 83%) as a
yellow oil. 'H NMR (400 MHz, CDCl3) & 8.05 (d, J = 8.8 Hz, 2H, 2 x ArH), 7.36 (d, J = 8.0 Hz,
2H, 2 x ArH), 7.07 (t, J = 7.2 Hz, 1H, 2 x ArH), 6.91 (d, J = 9.0 Hz, 2H, 2 x ArH), 5.09-5.06 (m,
2H, H-2, H-1), 4.39 (dd, J1 = 12.0 Hz, J, = 3.2 Hz, 1H, H-6), 3.87 (t, J = 5.4 Hz, 1H, H-4), 3.86
(s, 3H), 3.68-3.65 (m, 1H, H-3), 3.43 (dd, J1 = 12.0 Hz, J, = 3.6 Hz, 1H, H-5), 0.93 (t, J = 8.4 Hz,
9H, CH3CH2-), 0.90 (s, 9H, (CH3)3C-Si), 0.63 (q, J = 7.8 Hz, 6H, CH3CH2-), 0.06 (s, 3H, CH3-
Si), 0.00 (s, 3H, CH3-Si); 3C NMR (100 MHz, CDCls) § 165.3, 163.4, 135.9, 132.0, 131.1, 128.8,
127.1,122.4,113.4,86.8,72.7,72.0,70.5, 65.3, 55.4, 25.8, 18.1, 6.84, 4.81, -4.4, -4.7. HRMS(ESI)
m/z calcd for C32Hs006SSi2 ([M+H]): 619.9833, found 619.9826.

TBSO%OH
5

N-bromosuccinimide (2.05 g, 11.57 mmol) was added into a solution of 4 (3.5 g, 5.78 mmol) in
acetone/H20 (60 mL, 6:1). The reaction mixture was stirred at this temperature for 1 hour. The
reaction mixture was quenched with saturated NaHCOs (20 mL), and the aqueous layer was
extracted with dichloromethane (60 mL). The organic layer washed with saturated brine (30 mL).

The combined organic layer was dried over Na2SO4 and concentrated under reduced pressure. The
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residue was purified by column chromatography (ethyl acetate —hexanes, 1: 3) giving the desired
compound 5 (2.07 g, 70%) as a yellow oil. *H NMR (600 MHz, CDCls) § 8.05 (d, J = 8.4 Hz, 4H,
4 x ArH), 6.92 (d, J = 8.8 Hz, 4H, 4 x ArH), 5.28-5.26 (m, 1H), 4.86-4.83 (m, 1H), 4.14 (t, J = 6.4
Hz, 1H), 3.87 (t, J = 5.4 Hz, 1H), 3.88 (s, 3H), 3.84-3.68 (M, 2H), 3.64-3.56 (m, 1H), 3.43 (dd, J1
=12.0 Hz, J2 = 6.0 Hz, 1H), 2.98 (d, J = 6.8 Hz, 1H), 0.94-0.89 (m, 1H), 0.85 (s, 15H), 0.65-0.58
(m, 1H), 0.14 (s, 3H), 0.85 (s, 3H), 0.03 (s, 3H), 0.01 (s, 3H); *C NMR (150 MHz, CDCls3) §
165.3, 163.4, 135.9, 132.0, 131.1, 128.8, 127.1, 122.4, 113.4, 86.8, 72.7, 72.0, 70.5, 65.3, 55.4,
25.8, 18.1, 6.84, 4.81, -4.4, -4.7. HRMS(ESI) m/z calcd for C2sH407Siz2 ([M+H"]): 513.7973,
found 513.7968.

0
o._ccl
TBSO% 3
TESO il

OMBz NH
6

1,8-diazabicyclo[5.4.0]undec-7-ene (114 mg, 0.75 mmol) was added into a solution of 5 (2.0 g,
3.87 mmol) and trichloroacetonitrile (1 mL) in dry dichloromethane (30 mL). The reaction mixture
was stirred at this temperature overnight. The reaction mixture was concentrated under reduced
pressure. The residue was purified by column chromatography (EtOAc-hexanes-triethylamine, 1:

4:0.1) giving the desired compound 6 (1.98g, 78%) as a yellow oil.

3a
Allyl chloroformate (0.78 g, 6.47 mmol) in dichloromethane was slowly dropped into a solution
of compound 2a (2.0 g, 5.39 mmol), 4-(dimethylamino)pyridine (66 mg, 0.54 mmol) and dry
triethylamine (0.6 g, 5.93 mmol) in dry dichloromethane (60 mL). The reaction mixture was stirred
at room temperature for 2 hours. The reaction mixture was quenched with saturated
ammonium chloride (60 mL), and the aqueous layer was extracted with dichloromethane (40 mL)

and then washed with saturated brine (60 mL). The combined organic layer was dried over Na;SO4
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and concentrated under reduced pressure. The residue was purified by column chromatography
(ethyl acetate —hexanes, 1: 3) giving the desired compound 3a (1.86 g, 76%) as a yellow oil. *H
NMR (600 MHz, CDCl3) & 7.40 (d, J = 7.8 Hz, 2H, 2 x ArH), 7.12 (d, J = 7.8 Hz, 2H, 2 x ArH),
5.98 (ddt, J1 = 17.2 Hz, J» = 10.8 Hz, J3 = 5.6 Hz, 1H, CH2=CH-CH2-), 5.42 (d, J = 17.2 Hz, 1H,
CH2=CH-CH2-), 5.31 (d, J = 10.8 Hz, 1H, CH2=CH-CH2-), 4.77-4.68 (m, 2H, CH2=CH-CH2-),
4.62 (t,J = 9.6 Hz, 1H, H-2), 457 (d, J = 10.2 Hz, 1H, H-1), 3.93 (dd, J; = 11.4 Hz, J, = 5.4 Hz,
1H, H-6), 3.69-3.65 (m, 1H, H-4), 3.61 (t, J = 9.0 Hz, 1H, H-3), 3.20 (t, J = 10.2 Hz, 1H, H-5),
2.35 (s, 3H, CH3), 0.88 (s, 9H, (CH3)3C-Si), 0.11 (s, 3H, CH3-Si), 0.08 (s, 3H, CH3-Si); 3C
NMR (150 MHz, CDCls) 6 154.5, 138.3, 133.3, 131.3, 129.7, 128.5, 119.0, 86.9, 77.1, 75.8, 71.1,
69.9, 68.9, 25.6, 21.1, 17.9, -4.5, -4.6. HRMS(ESI) m/z calcd for C2Hz406SSi ([M+K*]):
493.6162, found 493.61609.

0]

TBso//jg;:Z§:&/s
TESO
Me

O=<Z
4a_\_
Triethylsilyl trifluoromethanesulfonate (1.74 g, 6.59mmol) was added in one portion to a solution
of compound 3a (1.5 g, 3.29 mmol), 4-(dimethylamino)pyridine (40 mg, 0.33 mmol) and
triethylamine (0.49 g, 4.94 mmol) in dry dimethylformamide (30 mL). The reaction mixture was
stirred at 30°C - 40°C for 4 hours. The reaction mixture was quenched with saturated
ammonium chloride (40 mL). The aqueous layer was extracted with dichloromethane (100 mL)
and then washed with saturated brine (60 mL). The combined organic layer was dried over Na;SO4
and concentrated under reduced pressure. The residue was purified by column chromatography
(silica, Ethyl acetate —hexanes, 1: 6) giving the desired compound 4a (1.44 g, 77%) as a yellow
oil. 'H NMR (600 MHz, CDCls) § 7.39 (d, J = 7.8 Hz, 2H, 2 x ArH), 7.10 (d, J = 7.8 Hz, 2H, 2 x
ArH), 5.97 (ddt, J; = 16.8 Hz, J> = 10.8 Hz, J3 = 6.0 Hz, 1H, CH2=CH-CH2-), 5.41 (d, J = 16.8
Hz, 1H, CH2=CH-CH2-), 5.30 (d, J = 10.8 Hz, 1H, CH2=CH-CH2-), 4.77 (d, J = 7.8 Hz, 1H, H-
1), 4.69 (dg, J1 = 13.2 Hz, J2 = 5.4 Hz, 2H, CH2=CH-CH2-), 4.62 (t, J = 7.8 Hz, 1H, H-2), 4.12
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(dd, J1 = 12.0 Hz, J; = 4.2 Hz, 1H, H-6), 3.71 (t, J = 7.2 Hz, 1H, H-3), 3.65-3.62 (m, 1H, H-4),
3.24 (dd, J1 = 12.0 Hz, J, = 8.4 Hz, 1H, H-5), 2.33 (5, 3H, CH3), 0.97 (t, J = 8.4 Hz, 9H, CH3CH?2-),
0.89 (s, 9H, (CH3)3C-Si), 0.60 (q, J = 7.8 Hz, 6H, CH3CH2-), 0.09 (s, 6H, CH3-Si); 1*C NMR
(150 MHz, CDCls) 154.3, 137.7, 132.3, 131.4, 130.7, 129.6, 118.9, 87.4, 76.5, 74.7, 70.9, 68.7,
67.9, 25.9, 21.1, 18.0, 6.9, 4.9, -4.2, -4.6. HRMS(ESI) m/z calcd for CasHag0sSSiz ([M+H*]):
569.9233, found 569.9239.

OAc
O

AcO
AcO o

: OMe

Boron trifluoride diethyl etherate (6.0 mL) in dichloromethane was slowly dropped into a solution

8

of 7 (8.0 g, 25.56 mmol), 4-methoxyphenol (6.34 g, 51.12 mmol) in dry dichloromethane (200 mL)
at 0°C. The reaction mixture was stirred at room temperature for 4 days hours. The reaction mixture
was quenched with triethylamine (20 mL), and then diluted with dichloromethane (200 mL) then
washed with saturated brine (200 mL). The combined organic layer was dried over Na>SO4 and
concentrated under reduced pressure. The residue was purified by column chromatography (ethyl
acetate —hexanes, 1: 4) giving the desired compound 8 (5.95 g, 57%) as a yellow oil. tH NMR (400
MHz, CDCl3) 6 6.99 (d, J = 8.8 Hz, 2H, 2 x ArH), 6.83 (d, J = 8.8 Hz, 2H, 2 x ArH), 5.66 (d, J =
7.6 Hz, 1H, H-1), 5.57 (dd, J1 = 10.8 Hz, J2 = 3.2 Hz, 1H, H-3), 5.42-5.41 (m, 1H, H-4), 5.31 (dd,
J1=10.8 Hz, J,=3.2 Hz, 1H, H-2),4.10 (d, J = 12.8 Hz, 1H, H-6), 3.78-3.73 (m, 4H, H-5, CH30-),
2.21 (s, 3H, CH3C=0-), 2.13 (s, 3H, CH3C=0-), 2.06 (s, 3H, CH3C=0-); *C NMR (100 MHz,
CDCI3) 6 170.4, 170.3, 170.1, 155.3, 150.4, 117.8, 114.7, 95.9, 69.0, 68.1, 67.1, 61.1, 55.6, 20.9,
20.73, 20.7. HRMS(ESI) m/z calcd for C1gH2209 ([M+H"]): 383.3725, found 383.3727.



Sodium methoxide (113 mg, 2.09 mmol) was added into a solution of 8 (8.0 g, 20.92 mmol) in dry
methanol (200 mL) at 0°C. The reaction mixture was stirred at room temperature overnight. The
reaction mixture was concentrated under reduced pressure. The residue was purified by column
chromatography (100% Ethyl acetate) and gave desired compound 9 (4.82 g, 90%) as white solid.
'H NMR (600 MHz, Methanol-dg) & 7.06 (d, J = 8.4 Hz, 2H, 2 x ArH), 6.85 (d, J = 8.4 Hz, 2H, 2
x ArH), 5.39 (d, J = 3.0 Hz, 1H, H-1), 3.99-3.93 (m, 4H, H-2, H-3, H-4, H-6), 3.76 (s, 3H, CH30-),
3.66 (d, J = 12.0 Hz, 1H, H-5); 3C NMR (100 MHz, Methanol-ds) & 155.2, 151.3, 117.9, 114.1,
99.3, 69.4, 69.2, 68.8, 63.4, 54.7. HRMS(ESI) m/z calcd for C12H1606 ([M+H]): 257.2615, found
257.2602.
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p-Tolunesulfonic acid monohydrate (297 mg, 1.56 mmol) added into a solution of 9 (4.0 g, 15.61

10

mmol), 2,2-dimethoxypropane (16.23 g, 156.09 mmol) in dry acetone (100 mL) at 0°C. The
reaction mixture was stirred at room temperature overnight. The reaction mixture was quenched
with triethylamine (20 mL), and then diluted with dichloromethane (200 mL) then washed with
saturated brine (200 mL). The combined organic layer was dried over Na>SO4 and concentrated
under reduced pressure. The residue was purified by column chromatography (ethyl acetate —
hexanes, 1: 3) gave desired compound 10 (3.84 g, 83%) as a yellow oil. *H NMR (600 MHz,
CDCl3) 5 7.03 (d, J = 9.0 Hz, 2H, 2 x ArH), 6.84 (d, J = 9.0 Hz, 2H, 2 x ArH), 5.41 (d, J = 3.0 Hz,
1H, H-1), 4.36 (d, J = 6.6 Hz, 1H, H-3), 4.30 (d, J = 5.4 Hz, 1H, H-4), 4.10 (d, J = 13.2 Hz, 1H,



H-6), 4.00 (d, J = 13.8 Hz, 1H, H-5), 3.94-3.92 (m, 1H, H-2), 3.78 (s, 3H, CH30-), 1.57 (s, 3H,
CHB3), 1.40 (s, 3H, CH3); 3C NMR (150 MHz, CDCl3) & 155.3, 150.4, 117.8, 114.7, 109.4, 97.4,
72.9,70.2, 60.2, 55.6, 27.9, 25.9. HRMS(ESI) m/z calcd for C1sH2006 ([M+H*]): 297.3265, found
297.3259.
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Acetic anhydride (2.07 g, 20.25 mmol) was added in one portion to a solution of compound 10

1"

(3.0 g, 6.75 mmol) in dry pyridine (30 mL). The reaction mixture was stirred at room temperature
overnight. The reaction mixture was evaporated, and then diluted with the dichloromethane (100
mL), then washed with saturated brine (80 mL). The combined organic layer was dried over
Na,SO4 and concentrated under reduced pressure. The residue was purified by column
chromatography (ethyl acetate —hexanes, 1: 4) giving the desired compound 11 (5.02 g, 88%) as a
yellow oil. *H NMR (600 MHz, CDCl3) 6 6.99 (d, J = 8.4 Hz, 2H, 2 x ArH), 6.83 (d, J = 8.4 Hz,
2H, 2 x ArH), 5.52 (d, J = 3.0 Hz, 1H, H-1), 5.02 (dd, J1 = 7.8 Hz, J2 = 3.6 Hz, 1H, H-2), 4.53 (dd,
J1=7.8Hz, J» = 6.0 Hz, 1H, H-3), 4.33 (d, J = 5.4 Hz, 1H, H-4), 4.07 (s, 2H, H-5, H-6), 3.78 (s,
3H, CH30-), 2.14 (s, 3H, CH3), 1.58 (s, 3H, CH3), 1.40 (s, 3H, CH3); *C NMR (100 MHz, CDCls)
0 170.6, 155.2, 150.5, 117.6, 114.7, 109.6, 95.4, 73.4, 72.9, 72.0, 59.2, 55.7, 27.9, 26.3, 20.9.
HRMS(ESI) m/z calcd for C17H2207 ([M+Na*]): 361.3452, found 361.3459.
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A solution of compound 11 (4.0 g, 11.82 mmol) in 70% AcOH/H.O (60 mL was stirred at 70°C -

80°C for 3 hours. The reaction mixture was evaporated, and then diluted with the dichloromethane



(60 mL) then washed with saturated brine (30 mL). The combined organic layer was dried over
Na,SO4 and concentrated under reduced pressure. The residue was purified by column
chromatography (ethyl acetate —hexanes, 1: 3) giving the desired compound 12 (3.03 g, 86%) as a
yellow oil. *H NMR (400 MHz, CDCl3) 6 6.99 (d, J = 9.0 Hz, 2H, 2 x ArH), 6.83 (d, J = 9.0 Hz,
2H, 2 x ArH), 5.58 (d, J = 3.0 Hz, 1H, H-1), 5.15 (dd, J; = 10.2 Hz, J> = 3.0 Hz, 1H, H-2), 4.25
(d, J = 7.8 Hz, 1H, H-3), 4.10 (s, 1H, H-4), 4.03 (d, J = 12.6 Hz, 1H, H-6), 3.82 (d, J = 12.6 Hz,
1H, H-5), 3.77 (s, 3H, CH30-), 2.97 (s, 2H, 2 x OH), 2.16 (s, 3H, CH3); 13C NMR (150 MHz,
CDCls) 8 171.6, 155.2, 150.6, 117.9, 114.6, 96.2, 71.8, 69.3, 67.8, 62.8, 55.6, 20.9. HRMS(ESI)
m/z calcd for C14H1807 ([M+Na']): 321.2802, found 321.2793.
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Trimethylsilyl trifluoromethanesulfonate (2.46 g, 11.06 mmol) in dichloromethane was slowly

L
OMe

13a 13b
dropped into a solution of 12 (3.0 g, 10.06 mmol), triethylamine (1.22 g, 12.07 mmol) in
dichloromethane (60 mL) at -78 °C. The reaction mixture was stirred at this temperature for 2
hours. The reaction mixture was quenched with saturated ammonium chloride (30 mL), and the
aqueous layer was extracted with dichloromethane (60 mL). The organic layer washed with
saturated brine (40 mL). The combined organic layer was dried over NaSO4 and concentrated
under reduced pressure. The residue was purified by column chromatography (Ethyl acetate —
hexanes, 1: 4) giving the desired compound 13a (1.2 g, 19%) and 13b (2.4 g, 72%) as a yellow oil.
13a:'H NMR (600 MHz, CDCls) § 6.99 (d, J = 9.0 Hz, 2H, 2 x ArH), 6.83 (d, J = 9.0 Hz, 2H, 2
x ArH), 5.54 (d, J = 3.0 Hz, 1H, H-1), 5.12 (dd, J1 = 9.6 Hz, J> = 3.0 Hz, 1H, H-2), 4.12-4.07 (m,
2H, H-3, H-4), 3.95 (d, J = 12.6 Hz, 1H, H-6), 3.78 (s, 3H, CH30-), 3.69 (d, J = 12.6 Hz, 1H, H-
5), 2.25 (s, 1H, OH), 2.15 (s, 3H, CH3), 1.00 (t, J = 7.8 Hz, 9H, CH3CH2-), 0.67 (q, J = 7.8 Hz,
6H, CH3CH2-); **C NMR (100 MHz, CDCl3) § 171.2, 155.1, 150.8, 118.0, 114.6, 96.5, 71.3, 70.6,
67.9, 63.8, 55.6, 21.0, 6.7, 4.9. 13b: *H NMR (600 MHz, CDCl3) § 6.99 (d, J = 9.0 Hz, 2H, 2 x
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ArH), 6.83 (d, J = 9.0 Hz, 2H, 2 x ArH), 5.54 (d, J =3.0 Hz, 1H, H-1), 5.16 (dd, J1 = 9.6 Hz, J> =
3.0 Hz, 1H, H-2), 4.32 (dd, J1 = 14.4 Hz, J, = 5.4 Hz, 1H, H-4), 3.97-3.92 (m, 2H, H-3, H-6), 3.85
(dd, J; = 18.6 Hz, J, = 2.4 Hz, 1H, H-5), 3.77 (s, 3H, CH30-), 2.79 (d, J = 2.4 Hz, 1H, OH), 2.15
(s, 3H, CH3-), 1.01 (t, J = 7.8 Hz, 9H, CH3CH2-), 0.68 (g, J = 7.8 Hz, 6H, CH3CH2-); 3C NMR
(100 MHz, CDCl3) 6 171.2,155.1, 150.8, 117.9, 114.6, 96.5, 71.3, 70.6, 67.9, 63.8, 55.6, 21.0, 6.6,
4.8. HRMS(ESI) m/z calcd for C20H3207Si ([M+Na*]): 435.5432, found 435.5439.

Table S3 Optimization of the glycosylation reaction.

OTES OTES
O,

(0]
HO + TBSO O CCl3  Condition 0 (o)

AcO TBSO% AcO
12 OMe 6 15 OMe

Entry Acid 4A MS Solvent Temperature Yield
1 0.1eq TMSOTf Powder DCM -78°C 46%
2 0.3eq TMSOTf Powder DCM -78°C 36%
3 0.1eq BF3Et,0 Powder DCM -78°C 72%
4 0.05eq BF3°Et,0 Powder DCM -78°C 54%
5 0.3eq BF3°Et,0 Powder DCM -78°C 56%
6 0.1eq BF3°Et,0 Beads DCM -78°C 41%
7 0.1eq BF3°Et,0 Powder DCM -60°C 78%
8 0.1eq BF3°Et,O Powder DCM -25°C 37%

Reaction condition: BFs-Et20 (0.1 eq), 4A MS, DCM, - 60°C, 1.5h

Generally, the catalytic amount of TMSOTf and BFsEt,O are typical for glycosylation. For
optimization of the glycosylation reaction, we used compound 12 (donor) and compound 6
(acceptor) as standard substrates (Table S3). Initially, we tested different equivalents of TMSOTT,
and only obtained a low yield of compound 15 (Entries 1 and 2). Fortunately, 0.1 equivalent of
BFsEt20 at -78°C produced the required compound 15 in a yield of 72% (Entry 3). Next, the
different equivalent of BFs-Et>O was screened, and no matter increases or decreases the equivalent,
the yield of compound 15 remained poor (Entries 4-5). Replacing the 4A MS powder with 4A MS
beads resulted in an extremely less efficient reaction (Entry 6). Moreover, raising the temperature

from -78°C to -60°C increased the yield of compound 15 to 78% (Entry 7). Unfortunately, the



temperature cannot be raised to -25°C, which can decrease the yield of compound 15 to 37% (Entry

8).
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Method 1: The acceptor 7 (900 mg, 1.38 mmol), donor 13a (200 mg, 0.46 mmol) and 4A MS
powder (300 mg) were dissolved in dry dichloromethane (10 mL). The reaction mixture was stirred
at room temperature for 2 hours, and then cold down to -60 °C. Boron trifluoride diethyl etherate
(17 pL, 0.05 mmol) in dichloromethane was slowly dropped into this mixture and stirred at -60 °C
for 3 hours. The reaction mixture was quenched with triethylamine and filtered 4A MS. The
organic solvent was concentrated under reduced pressure. The residue was purified by column
chromatography (ethyl acetate-hexanes, 1: 4) giving the desired compound 15 (326 mg, 78%) as
a yellow oil. '"H NMR (400 MHz, CDCl3) & 7.96 (d, J = 8.8 Hz, 2H, 2 x ArH), 6.88 (d, J = 8.0 Hz,
4H, 4 x ArH), 6.77 (d, J = 9.2 Hz, 2H, 2 x ArH), 5.53 (d, J = 3.2 Hz, 1H, H-1°), 5.09 (dd, J; = 10.0
Hz, J2 = 3.6 Hz, 1H), 5.03 (t, J = 8.0 Hz, 1H), 4.79 (d, J = 7.2 Hz, 1H), 4.17 (s, 1H), 4.11 (dd, J
= 9.6 Hz, Jo = 2.8 Hz, 1H), 3.96 (dd, J1 = 11.6 Hz, J> = 4.8 Hz, 1H), 3.89-3.69 (m, 10H), 3.54 (dd,
J1=11.6 Hz, J = 2.4 Hz, 1H), 3.29 (dd, J1 = 11.6 Hz, J, = 9.6 Hz, 1H), 1.78 (s, 3H), 0.98 (t, J =
8.0 Hz, 9H), 0.91 (s, 9H), 0.86 (t, J = 8.0 Hz, 9H), 0.68-0.61 (m, 6H), 0.56-0.49 (m, 6H), 0.14 (s,
3H), 0.12 (s, 3H). 3C NMR (100 MHz, CDCls) 5 170.0, 164.5, 163.3, 154.9, 150.7, 131.6, 122.8,
117.9,114.5,113.4,102.5, 96.1, 75.7, 74.6, 71.9, 70.5, 65.9, 64.7, 55.8, 55.3, 25.9, 20.5, 18.1, 6.8,
6.7, 5.1, 4.8, -4.0, -4.6. HRMS(ESI) m/z calcd for CusH74013Sis ([M+H*]): 908.3365, found
908.3371.



Table S4 Optimization of the glycosylation reaction.
OTES
0
O,
o)
TBSO AcO
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O\I::]\ SO OMBz o
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Entry Acid NIS/NBS Compound 4  Temperature Yield OMe
1 0.1eq BF3°Et,0 NIS 2.0eq -60°C 50% 15 + 15% 16
2 0.1eq BF3+Et,0 NBS 2.0eq -60°C 31% 15 + 12% 16
3 0.1eq BF3+Et,0 NIS 2.0eq -78°C 46% 15 + 11% 16
4 0.1eq BF3°Et,0 NIS 2.0eq -40°C 56% 15 + 20% 16
5 0.3eq BF3°Et,0 NIS 2.0eq -40°C 41% 15 + 14% 16
6 0.05eq BF3°Et,0 NIS 2.0eq -40°C 59% 15 + 18% 16
7 0.05eq BF3°Et,0 NIS 3.0eq -40°C 68% 15+ 16% 16
8 0.05eq BF3°Et,0 NIS 4.0eq -40°C 61% 15 + 14% 16
9 0.05eq BF3°Et,0 NIS 3.0eq -25°C 56% 15 +23% 16

Reaction condition: a, NI1S(3.0eq), BFs-Et.O (0.05eq), 4A MS, DCM, - 40°C, 4h; b, TESOTT (1.5 eq),
2,6-lutidine (2.0 eq), room temperature, DMF, 2h

For optimization of the one pot of glycosylation reaction, we used compound 12 (Acceptor) and
compound 4 (Donor) as standard substrates (Table S4). First, we used the optimal reaction
condition in Table S3, entry 7. Unfortunately, 0.1 equivalent of BFs-Et,O and 3.0 equivalent of
NBS generated just a 16% yield of compound 15 (Entry 1). Replacing the NBS with NIS resulted
in an extremely improved yield of the product (Entry 2). The yield of the product decreased when
the temperature was lowered to -78°C, while the ratio of compound 15 to compound 16 increased
to 3:1 (Entry 3). Fortunately, raising the temperature to -40°C, the yield of compound 15 was
increased to 55% (Entry 4). Next, a brief equivalent of BFsEt,O screening was undertaken, and
the high equivalent of BF3'Et20 resulted in a low yield of the product (Entry 5). Additionally, we
found various byproducts on TLC plate staining. We guess the TBS and TES group on xylose part
were likely to be deprotected by the high equivalent of BF3-Et.O, and these byproducts will be
glycosylated with compound 4. The yield of product increased when the equivalent of BF3 Et2O

was reduced to 0.05 equivalent (Entry 6). Moreover, increasing the equivalent of compound 4



exhibited that both yield and the ratio of the product are increased (Entries 7 and 8). Unfortunately,
the reaction temperature raised to -25°C, the yield and the ratio of product both decreased (Entry

9).

Method 2: The acceptor 4 (1.55 g, 2.5 mmol), donor 12 (400 mg, 1.25 mmol) and 4A MS powder
(500 mg) were dissolved in dry dichloromethane (20 mL). The reaction mixture was stirred at
room temperature for 2 hours, and then cold down to -60 °C. Boron trifluoride diethyl etherate (17
ulL, 0.05 mmol) and N-iodosuccinimide (675 mg, 3.0 mmol) in dichloromethane was slowly
dropped into this mixture and stirred at -60 °C for 3 hours. The reaction mixture was quenched
with triethylamine (500 mg, 5.0 mmol) and then triethylsilyl trifluoromethanesulfo-nate (600 mg,
2.5 mmol) in dichloromethane was slowly dropped into this reaction. The mixture was stirred at
this temperature for 2 hours. The reaction mixture was quenched with saturated
ammonium chloride (20 mL), and the aqueous layer was extracted with dichloromethane (20 mL).
The organic layer washed with saturated brine (10 mL). The combined organic layer was dried
over Na,SO4 and concentrated under reduced pressure. The residue was purified by column
chromatography (ethyl acetate —hexanes, 1: 4) giving the desired compound 15 (738 mg, 65%) as
a yellow oil. 'H NMR (400 MHz, CDCl3) 6 7.96 (d, J = 8.8 Hz, 2H, 2 x ArH), 6.88 (d, J = 8.0 Hz,
4H, 4 x ArH), 6.77 (d, J = 9.2 Hz, 2H, 2 x ArH), 5.53 (d, J = 3.2 Hz, 1H, H-1°), 5.09 (dd, J; = 10.0
Hz, J2 = 3.6 Hz, 1H), 5.03 (t, J = 8.0 Hz, 1H), 4.79 (d, J = 7.2 Hz, 1H), 4.17 (s, 1H), 4.11 (dd, J.
= 9.6 Hz, J» = 2.8 Hz, 1H), 3.96 (dd, J1 = 11.6 Hz, J» = 4.8 Hz, 1H), 3.89-3.69 (m, 10H), 3.54 (dd,
J1=11.6 Hz, J = 2.4 Hz, 1H), 3.29 (dd, J1 = 11.6 Hz, J, = 9.6 Hz, 1H), 1.78 (s, 3H), 0.98 (t, J =
8.0 Hz, 9H), 0.91 (s, 9H), 0.86 (t, J = 8.0 Hz, 9H), 0.68-0.61 (m, 6H), 0.56-0.49 (m, 6H), 0.14 (s,
3H), 0.12 (s, 3H). **C NMR (100 MHz, CDCls) § 170.0, 164.5, 163.3, 154.9, 150.7, 131.6, 122.8,
117.9,114.5,113.4,102.5, 96.1, 75.7, 74.6, 71.9, 70.5, 65.9, 64.7, 55.8, 55.3, 25.9, 20.5, 18.1, 6.8,
6.7, 5.1, 4.8, -4.0, -4.6. HRMS(ESI) m/z calcd for CusH74013Sis ([M+H*]): 908.3365, found
908.3371.
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Ammonium cerium (IV) nitrate (1.09 g, 1.98 mmol) was added into a solution of 15 (1.2 g, 1.32
mmol) in acetonitrile /H20 (40 mL, 4:1). The reaction mixture was stirred at this temperature for
10 mins. The reaction mixture was quenched with saturated NaHCO3z (20 mL), and the aqueous
layer was extracted with dichloromethane (60 mL). The organic layer washed with saturated brine
(30 mL). The combined organic layer was dried over NaxSO4 and concentrated under reduced
pressure. The residue was purified by column chromatography (ethyl acetate - hexanes, 1: 4) and
gave desired compound 17 (677 mg, 64%) as yellow oil. *H NMR (400 MHz, CDCl3) § 7.97 (d, J
= 8.8 Hz, 2H, 2 x ArH), 6.90 (d, J = 8.8 Hz, 2H, 2 x ArH), 5.21 (s, 1H), 4.99 (t, J = 3.6 Hz, 1H),
4.95-4.88 (m, 1H), 4.71 (d, J = 6.8 Hz, 1H), 4.06 (s, 1H), 3.98-3.95 (m, 2H), 3.92-3.85 (m, 6H),
3.79-3.75 (m, 2H), 3.71-3.66 (m, 2H), 3.54 (dd, J1 = 11.6 Hz, J2 = 3.6 Hz, 1H), 3.22 (dd, J1 = 11.6
Hz, J; = 8.8 Hz, 1H), 2.81 (d, J = 4.8 Hz, 1H), 1.87 (s, 3H), 0.96-0.84 (m, 27H), 0.68-0.62 (m,
6H), 0.61-0.53 (m, 6H), 0.14 (s, 3H), 0.12 (s, 3H); *C NMR (100 MHz, CDCls) & 170.0, 164.6,
163.4, 163.3, 131.9, 131.7, 122.7, 122.3, 113.5, 113.4, 101.9, 90.9, 77.2, 75.2, 74.5, 73.9, 71.6,
70.9, 65.5, 64.2, 55.4, 25.9, 25.8, 20.6, 18.1, 6.8, 6.7, 5.1, 4.7, -4.1, -4.6. HRMS(ESI) m/z calcd
for CasHesO12Sis ([M+H™]): 802.2125, found 802.2129.

OTES
(e}
o) o OW(CCQ
TBS@M OAc  NH
OMBz
18

1,8-diazabicyclo[5.4.0]undec-7-ene (43 mg, 0.28 mmol) was added into a solution of 17 (0.9 g,
1.12 mmol), trichloroacetonitrile (0.8 g, 5.6 mmol)in dry dichloromethane (20 mL). The reaction
mixture was stirred at this temperature overnight. The reaction mixture was concentrated under

reduced pressure. The residue was purified by column chromatography (ethyl acetate-hexanes-



triethylamine, 1: 4:0.1) giving the desired compound 18 (942 mg, 89%) as yellow oil. *H NMR
(400 MHz, CDCl3) 6 8.50 (s, 1H), 7.96 (d, J = 8.4 Hz, 2H, 2 x ArH), 6.90 (d, J = 8.8 Hz, 2H, 2 x
ArH), 6.42 (d, J = 3.2 Hz, 1H), 5.18 (dd, J1 = 10.4 Hz, J2 = 3.6 Hz, 1H), 4.99 (t, J = 7.6 Hz, 1H),
4.72 (d, J = 7.2 Hz, 1H), 4.21 (s, 1H), 4.01-3.93 (m, 3H), 3.87 (s, 3H), 3.84-3.76 (M, 2H), 3.73-
3.65 (m, 2H), 3.25 (dd, J1 = 11.6 Hz, J, = 9.2 Hz, 1H), 1.66 (s, 3H), 0.97 (t, J = 8.0 Hz, 9H), 0.92
(s, 9H), 0.88-0.84 (m, 9H), 0.68-0.63 (m, 6H), 0.55-0.49 (m, 6H), 0.13 (s, 3H), 0.12 (s, 3H); °C
NMR (100 MHz, CDCl3) 6 169.7, 164.4, 163.3, 160.9, 131.7, 122.8, 113.5, 102.7, 94.9, 91.2, 77.2,
75.5,74.8,74.1,71.8,70.2, 69.4, 66.6, 65.8, 55.4, 25.9, 20.2, 18.1, 6.9, 6.8, 5.1, 4.8, -4.0, -4.6.
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HO 66% HO' 88% TBSO
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tert-Butyldimethylsilyl chloride (0.9 g, 5.98 mmol) in dichloromethane was slowly dropped into a
solution of 19M (1.0 g, 2.39 mmol), 1,8-diazabicyclo [5.4.0]undec-7-ene (1.46 g, 9.55 mmol), 4-
(dimethylamino)-pyridine (60 mg, 4.78 mmol) in dichloromethane (25 mL). The reaction mixture
was stirred at this temperature for 2 hours. The reaction mixture was quenched with saturated
ammonium chloride (40 mL), and the aqueous layer was extracted with dichloromethane (60 mL).
The organic layer washed with saturated brine (40 mL). The combined organic layer was dried
over Na,SO4 and concentrated under reduced pressure. The residue was purified by column
chromatography (ethyl acetate —hexanes, 1: 4) gave desired compound 20 (1.36 g, 88%) as a
yellow oil. *H NMR (400 MHz, CDCl3) § 5.32 (d, J = 5.2 Hz, 1H, -CH=C), 4.37-4.34 (m, 1H, CH-
0Si), 3.52-3.47 (m, 1H, CH-0), 3.44 (dd, J1 = 9.6 Hz, J> = 6.0 Hz, 1H, CH2-0Si), 3.36 (dd, J1 =
9.6 Hz, J2 = 6.4 Hz, 1H, CH2-0Si), 2.31-2.15 (m, 3H), 2.03-1.97 (m, 2H), 1.87-1.78 (m, 2H),
1.74-1.71 (m, 1H), 1.62-1.47 (m, 6H), 1.44-1.27 (m, 4H), 1.22-0.98 (m, 12H), 0.92-0.85 (m, 24H),
0.06 (s, 6H, CH3Si-), 0.04 (s, 6H, CH3Si-); 3C NMR (100 MHz, CDCls) & 141.7, 120.9, 72.6,
72.5, 68.5, 61.4, 54.6, 50.2, 42.8, 42.8, 42.2, 39.9, 37.3, 36.6, 36.3, 35.8, 33.6, 32.1, 31.8, 31.5,
29.8,26.0,25.9, 25.6,23.8,20.7,19.4,18.4, 18.3, 18.2,16.7, 13.0, -4.5, -4.6, -5.3, -5.4. HRMS(ESI)
m/z calcd for CagH7403Si> ([M+Na']): 670.1772, found 670.1766.
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Trimethylsilyl trifluoromethanesulfonate (5 uL, 0.03 mmol) in dichloromethane was slowly
dropped into a solution of 20 (850 mg, 0.9 mmol), donor 18 (200 mg, 0.3 mmol) in dry
dichloromethane (10 mL) with 4A MS at -60°C. The reaction mixture was stirred at -40°C for 3
hours. The reaction mixture was quenched with triethylamine (0.5 mL), and then diluted with
dichloromethane (20 mL) then washed with saturated brine (10 mL). The combined organic layer
was dried over Na,SO4 and concentrated under reduced pressure. The residue was purified by
column chromatography (ethyl acetate —hexanes, 1: 4) gave desired compound 21 (262 mg, 61%)
as a white powder. *H NMR (400 MHz, CDCl3) 6 8.00 (d, J = 8.8 Hz, 2H, 2 x ArH), 6.89 (d, J =
8.8 Hz, 2H, 2 x ArH), 5.30 (d, J = 3.6 Hz, 1H, -CH=C), 5.03 (dd, J1 = 3.2 Hz, J» = 2.4 Hz, 1H),
4.87-4.85 (m, 2H), 4.24 (d, J = 3.6 Hz, 1H), 4.19-4.13 (m, 1H), 4.04-4.03 (m, 1H), 3.89-3.86 (m,
5H), 3.83 (t, J = 5.6 Hz, 1H), 3.75-3.74 (m, 1H), 3.64-3.61 (m, 1H), 3.51-3.40 (m, 2H), 3.36-3.32
(m, 2H), 3.27 (dd, J; = 11.6 Hz, J2 = 6.4 Hz, 1H), 2.28 (t, J = 12.0 Hz, 1H), 2.19-2.10 (m, 2H),
2.00-1.96 (m, 2H), 1.91 (s, 3H), 1.85-1.68 (m, 4H), 1.56-1.38 (m, 8H), 1.32-1.14 (m, 8H), 1.01-
0.81 (m, 70H), 0.67-0.56 (m, 12H), 0.09 (s, 3H), 0.06 (s, 9H), 0.04 (s, 6H), 0.03 (s, 3H). 3C NMR
(100 MHz, CDCls) 6 168.6, 164.6, 163.2, 141.6, 131.9, 122.8,121.1, 113.3,81.9, 77.2, 72.7, 68.6,
60.8, 55.3, 54.9, 50.3, 42.8, 42.1, 39.6, 37.4, 36.6, 36.3, 36.1, 35.9, 34.04, 32.1, 31.9, 31.6, 31.5,
29.7, 39.6, 36.0, 25.9, 25.8, 20.9, 20.8, 19.3, 18.4, 18.3, 18.2, 18.1, 16.7, 13.0, 6.9, 6.8, 4.9, 4.8, -
4.2, -4.5, -4.6, -4.7, -5.2, -5.3. HRMS(ESI) m/z calcd for C77H140014Sis ([M+H™]): 1431.3855,
found 1431.3851.



WB-06

Pd(CH3:CN)ClI, (90 mg, 0.35 mmol) was added into a solution of 21 (200 mg, 0.14 mmol) in
acetone/H>0 (5 mL) at room temperature. The reaction mixture was stirred at room temperature
overnight. The reaction mixture was quenched with triethylamine (0.5 mL), and then diluted with
dichloromethane (20 mL) then washed with saturated brine (10 mL). The combined organic layer
was dried over Na,SO4 and concentrated under reduced pressure. The residue was purified by
column chromatography (ethyl acetate —hexanes, 1: 4) and gave desired compound WB-06 (102
mg, 85%) as a white powder. *H NMR (600 MHz, CDCls) & 7.91 (d, J = 9.0 Hz, 2H, 2 x ArH),
6.91 (d, J = 9.0 Hz, 2H, 2 x ArH), 5.22 (d, J = 4.2 Hz, 1H, -CH=C-), 4.93 (t, J = 7.8 Hz, 1H), 4.82
(t, J = 7.8 Hz, 1H), 4.73 (d, J = 7.8 Hz, 1H), 4.58 (d, J = 7.2 Hz, 1H), 4.12 (d, J = 7.2 Hz, 1H),
3.92 (s, 1H), 3.87-3.84 (m, 2H), 3.88-3.85 (m, 4H), 3.66 (dd, J1 = 9.6 Hz, J2 = 3.0 Hz, 1H), 3.55-
3.49 (m, 2H), 3.42 (d, J = 12.6 Hz, 1H), 3.31-3.21 (m, 3H), 2.13-2.00 (m, 3H), 1.87-1.82 (m, 2H),
1.75-1.67 (m, 1H), 1.68-1.66 (m, 2H), 1.43 (s, 3H), 1.39-1.29 (m, 6H), 1.25-1.13 (m, 6H), 1.12-
1.01 (m, 8H), 0.91-0.78 (m, 11H); **C NMR (100 MHz, CDCls) & 171.0, 167.1, 165.3, 142.3,
133.1, 123.6, 122.3, 114.8, 104.3, 103.9, 82.5, 81.2, 75.8, 75.3, 72.4, 72.1, 71.0, 69.8, 68.5, 66.7,
66.4, 62.1, 60.0, 56.3, 56.1, 51.7, 43.3, 43.0, 41.0, 38.5, 37.7, 37.6, 37.5, 36.9, 36.3, 35.3, 32.9,
32.3,30.6, 23.6, 21.9, 21.0, 19.8, 18.7, 17.3, 13.2. HRMS(ESI) m/z calcd for C47H70014 ([M+H*]):
860.0705, found 860.0711.

Cytotoxicity: The human ileocecal adenocarcinoma (HCT-8) cell line was purchased from
American Type Culture Collection (American Type Culture Collection, Manassas, VA, USA).
HCT-8 cells were cultured in Dulbecco’s modified Eagle’s medium (DMEM, ATCC)
supplemented with 10% and 100 units/mL (U/mL) penicillin/streptomycin and incubated in a

humidified atmosphere (5% CO>) at 37 °C.



The human cervical cancer (Hela) cell line was purchased from American Type Culture Collection
(American Type Culture Collection, Manassas, VA, USA). Hela cells were cultured in Dulbecco’s
modified Eagle’s medium (DMEM, ATCC) supplemented with 10% and 100 units/mL (U/mL)

penicillin/streptomycin and incubated in a humidified atmosphere (5% CO,) at 37 °C.

The human breast cancer (MDA-MB-231) cell line was purchased from American Type Culture
Collection (American Type Culture Collection, Manassas, VA, USA). MDA-MB-231 cells were
cultured in Dulbecco’s modified Eagle’s medium (DMEM, ATCC) supplemented with 10% and
100 units/mL (U/mL) penicillin/streptomycin and incubated in a humidified atmosphere (5% CO,)
at 37 °C.

The human breast cancer (MCF-7) cell line was purchased from American Type Culture Collection
(American Type Culture Collection, Manassas, VA, USA). MCF-7 cells were cultured in
Dulbecco’s modified Eagle’s medium (DMEM, ATCC) supplemented with 10% and 100 units/mL
(U/mL) penicillin/streptomycin and incubated in a humidified atmosphere (5% CO) at 37 °C.

The human ovarian cancer (SKOV-3) cell line was purchased from American Type Culture
Collection (American Type Culture Collection, Manassas, VA, USA). MCF-10A cells were
cultured in Dulbecco’s modified Eagle’s medium (DMEM, ATCC) supplemented with 10% and
100 units/mL (U/mL) penicillin/streptomycin and incubated in a humidified atmosphere (5% COx)
at 37 °C.

The human epithelial (MCF-10A) cell line was purchased from American Type Culture Collection
(American Type Culture Collection, Manassas, VA, USA). MCF-10A cells were cultured in
Dulbecco’s modified Eagle’s medium (DMEM, ATCC) supplemented with 10% and 100 units/mL
(U/mL) penicillin/streptomycin and incubated in a humidified atmosphere (5% CO,) at 37 °C.

The human microglia clone 3 cell line (HMC-3) was purchased from American Type Culture

Collection (American Type Culture Collection, Manassas, VA, USA). HMC3 cells were cultured



in Eagle’s Minimum Essential Media (EMEM, ATCC) supplemented with 10% and 100 units/mL
(U/mL) penicillin/streptomycin and incubated in a humidified atmosphere (5% CO,) at 37 °C.

AlamarBlue Cytotoxicity Assay: Cytotoxicity was evaluated using an alamarBlue (Sigma-
Aldrich) assay. Cells were plated into a 96 well plate at a concentration of 5000 cells/well in
medium with 10% fetal bovine serum (FBS) at 37 °C and 5% CO-, and 24 h later, the cells were
incubated with WB-06 at different concentrations for 72 h. Taking out old medium after 72 h.
Then medium/alamarBlue (10:1) fresh solution was added and incubated for 2-3 h. The absorbance
(A) at a wavelength of 570 nm was measured with a Bio-Rad microplate reader. The relative cell
viability (%) was calculated by (Asample /Acontrol) X 100 %. All samples were done in triplicate and

the experiment was replicated three times.
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Figure S1. *H NMR of compound 15
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Figure S1. **C NMR of compound 15
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Figure S1. *C NMR of compound 17
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Figure S1. 3C NMR of compound 18

-
0. cc
PV wh
TESD Qde wH
TEZO MBz
18

6872
6.7%
5116
4,828

4012

Thead, G607

T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 I X
f1 (ppm)

R b L e E L L L LR L EEE LI FE L L L LRt L EEEEEL EEEEECEECLEREE
. . . . . . ELERRE ,

Figure S1. *H NMR of compound 20

[ G e R

] B CEL gegRgr B B

- S = EEErE L
9.5 9.0 8.5 B0 75 7.0 6.5 6.0 5.5 5.0 4.0 35 3.0 2.5 20 1.5 1.0

4.5
f1 {ppm})



BEDIT—

SRl —

WB-D4-33

Figure S1. 3C NMR of compound 20

T T T T T T T T T
190 180 170 160 150 140 130 120 110
f1 (ppm)

T T
230 220 210 200

T
240

ELEELEE
dmingpilgeirys] e

——

—

—

it

Figure S1. *H NMR of compound 21

e, el e

SagARAd
SRRk R Rali]

p Ty

Bzngimgazan
LRk R haals Rl

- 60T

= 00T

BT

T

85 B.0 75 70 65 6.0 55 5.0 4.5 4.0 315
f1 (ppm)

9.0



o #0003 1M F259 B0 Gt eagneas
) TN T N T A A N e ey =
Figure S1. 3C NMR of compound 21
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Figure S1. COSY NMR of compound WB-06
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Figure S1. HSQC NMR of compound WB-06
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Figure S1. HMBC NMR of compound WB-06
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Sample Name: WB-6

Acq. Operator : SYSTEM Seq. Line : 9
Acq. Instrument : LCMSD1 Location : 44
Injection Date : 10/20/2021 7:37:17 PM Inj : 1

Method

Last changed
Method Info

Sample Name: WB-6

Inj Volume : 5.808 ul

\sequence-LCMS.M (Sequence Method)
10/20/2021 6:13:22 PM by SYSTEM
DON'T CHANGE THIS METHOD

: D:\Chem32\1\Data\crosslink lingfei @717test 2021-10-20 18-13-22 Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution 3 1.e000

Additional Info : Peak(s) manually integrated

Additional Info : Peak(s) manually integrated

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off
DAD1 A, Sig=254.4 Ref=off (crosslink_lingfei_0717test 2021-10-20 18-13-221044-0901.D) N
Peak RetTime Type Width Area Height Area
:z # [min] [min] [mAU*s] [mAU] %
1280 m=nn| I | |
1000 1 5.066 BB ©.8706 111.88261 24.79895 1.8468
750 2 5.887 BB ©.8773 1.8575%4 2080.15894 98.9532
500
250 g Totals : 1.86877e4 2104.95788
o
T T T T T T T
1 2 3 4 5 [ ey
DAD1 B, $ig=280,4 Ref=off (crosslink_lingfel_0717test 2021-10-20 16-13-221044-0801.0) .
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Figure S1. HPLC of compound WB-06






