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1. Figure S1. Treatment of methyl 2,3-di-O-pivaloyl-a-D-glucopyranoside 8 with 1 equiv of SnCls in dry d-CH3Cl.
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Benzaldehyde instead of dicholorotoluene was observed in the NMR spectrum. The reaction was terminated when
the trace amounts of water in the d-choloroform is consumed.

2. Synthesis of substrates

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 1a
Ph/VOO o
BnO
BnOome

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 1a was synthesized as previously reported.! 'H NMR (600 MHz, CDCls) § 7.56
—7.43 (m, 2H), 7.43 — 7.22 (m, 13H), 5.55 (s, 1H), 4.91 (d, J = 11.3 Hz, 1H), 4.84 (dd, J = 11.7, 8.4 Hz, 2H), 4.70 (d, J = 12.1 Hz, 1H), 4.60 (d, J
= 3.6 Hz, 1H), 4.26 (dd, J = 10.2, 4.8 Hz, 1H), 4.05 (t, J = 9.3 Hz, 1H), 3.83 (td, J = 10.0, 4.8 Hz, 1H), 3.71 (t, J = 10.3 Hz, 1H), 3.60 (t, J = 9.4
Hz, 1H), 3.56 (dd, J = 9.3, 3.7 Hz, 1H), 3.40 (s, 3H).

Methyl 2,3-di-O-benzyl-4,6-0-(p-methoxybenzylidene)-a-D-glucopyranoside 1b

PMP—X"O 0
(0]
BnO
BnO

OMe
Methyl 2,3-di-O-benzyl-4,6-O-(p-methoxybenzylidene)-a-D-glucopyranoside 1b was synthesized as previously reported.! *H NMR (400 MHz,
CDCl3) § 7.50 — 7.15 (m, 12H), 6.94 — 6.81 (m, 2H), 5.51 (s, 1H), 4.97 — 4.78 (m, 3H), 4.69 (d, J = 12.2 Hz, 1H), 4.59 (d, J = 3.7 Hz, 1H), 4.24
(dd, J=10.1, 4.7 Hz, 1H), 4.04 (t, J = 9.3 Hz, 1H), 3.82 (s, 4H), 3.69 (t, J = 10.2 Hz, 1H), 3.64 — 3.49 (m, 2H), 3.40 (s, 3H).

Methyl 2,3-di-O-benzyl-4,6-O-(p-bromobenzylidene)-a-D-glucopyranoside 1¢

(e
(0]
B@l&&ﬁ

BnOOMe
Methyl 2,3-di-O-benzyl-4,6-O-(p-bromobenzylidene)-a-D-glucopyranoside 1c was synthesized as previously reported.? *H NMR (400 MHz,
CDCls) 8 7.54 — 7.48 (m, 2H), 7.40 — 7.27 (m, 12H), 5.48 (s, 1H), 4.91 — 4.81 (m, 3H), 4.70 (d, J = 12.2 Hz, 1H), 4.59 (d, J = 3.7 Hz, 1H), 4.25
(dd, J=10.1, 4.7 Hz, 1H), 4.02 (t, J = 9.3 Hz, 1H), 3.80 (td, J = 9.9, 4.7 Hz, 1H), 3.68 (t, J = 10.3 Hz, 1H), 3.61 — 3.53 (m, 2H), 3.40 (s, 3H).
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Methyl 2,3-di-O-methyl-4,6-O-benzylidene-a-D-glucopyranoside 3

Ph—X-O o
O
MeO
MeOOMe
Methyl 2,3-di-O-methyl-4,6-O-benzylidene-a-D-glucopyranoside 3 was synthesized as previously reported.® Spectral data of 3: *H NMR (400
MHz, CDCl3) § 7.61 — 7.44 (m, 2H), 7.44 — 7.31 (m, 3H), 5.55 (s, 1H), 4.86 (d, J = 3.7 Hz, 1H), 4.29 (dd, J = 9.9, 4.5 Hz, 1H), 3.82 (td, J = 9.7,
4.5 Hz, 1H), 3.71 (dt, J = 15.3, 9.6 Hz, 2H), 3.64 (s, 3H), 3.56 (s, 3H), 3.45 (s, 3H), 3.30 (dd, J = 9.2, 3.7 Hz, 1H).

Methyl 2,3-di-O-acetyl-4,6-O-benzylidene-a-D-glucopyranoside 5
Ph—X_O 0
0]
AcO
AcO OMe
Methyl 2,3-di-O-acetyl-4,6-O-benzylidene-a-D-glucopyranoside 5 was synthesized as previously reported.:*H NMR (400 MHz, CDCl3) § 7.49 —
7.40 (m, 2H), 7.40 — 7.28 (m, 3H), 5.58 (t, J = 9.7 Hz, 1H), 5.50 (s, 1H), 5.01 — 4.86 (m, 2H), 4.30 (dd, J = 10.3, 4.8 Hz, 1H), 4.16 — 4.05 (m, 1H),
3.92 (td, J =9.8, 4.6 Hz, 1H), 3.77 (t, J = 10.3 Hz, 1H), 3.65 (t, J = 9.6 Hz, 1H), 3.41 (s, 3H), 2.09 (s, 3H), 2.05 (s, 3H).
Methyl 2,3-di-O-pivaloyl-4,6-O-benzylidene-a-D-glucopyranoside 7
Ph—\_O o
O
PivO
PivO OMe
Methyl 2,3-di-O-pivaloyl-4,6-O-benzylidene-a-D-glucopyranoside 7 was synthesized as previously reported.3* *H NMR (400 MHz, CDCls) § 7.41
(dd, J = 6.8, 2.9 Hz, 2H), 7.37 — 7.30 (m, 3H), 5.61 (d, J = 9.8 Hz, 1H), 5.53 (s, 1H), 4.95 (d, J = 3.8 Hz, 1H), 4.86 (dd, J = 9.9, 3.7 Hz, 1H), 4.32
(dd, J=10.2, 4.8 Hz, 1H), 3.93 (td, J = 9.9, 4.7 Hz, 1H), 3.78 (t, J = 10.3 Hz, 1H), 3.67 (t, J = 9.6 Hz, 1H), 3.40 (5, 3H), 1.19 (s, 9H), 1.16 (s, 9H).

Methyl 2,3-di-O-benzoyl-4,6-O-benzylidene-g-D-glucopyranoside 9

Ph—\_ O o
B%&OMG
OBz
Methyl 2,3-di-O-benzoyl-4,6-O-benzylidene-A-D-glucopyranoside 9 was synthesized as previously reported.! *H NMR (400 MHz, CDCls) § 7.96
(t, 3 = 7.6 Hz, 4H), 7.61 — 7.28 (m, 11H), 5.79 (t, J = 9.6 Hz, 1H), 5.56 (s, 1H), 5.47 (t, J = 8.7 Hz, 1H), 4.72 (d, J = 7.9 Hz, 1H), 4.46 (dd, J =
10.5, 4.9 Hz, 1H), 3.92 (dt, J = 14.3, 9.9 Hz, 2H), 3.71 (td, J = 9.7, 4.9 Hz, 1H), 3.54 (s, 3H).

Benzyl 2,3-di-O-acetyl-4,6-O-benzylidene-1-thio-g-D-glucopyranoside 11

"R
ACO SBn

OAc
Benzyl 4,6-O-benzylidene-1-thio-4-D-glucopyranoside (100 mg, 0.27 mmol), pyridine (1.0 mL), and acetic anhydride (0.1 mL, 1.07 mmol) were
combined in a round-bottom flask and stirred at room temperature for 2 h. After completion of reaction, the reaction mixture was concentrated
under reduced pressure to give the crude compound. Purification on a silica gel column afforded 11 as a white solid (elution with ethyl
acetate/petroleum ether =1:4 (v/v); 110 mg, 90% yield). m.p. 214.8-217.4, [a]p'? = -119.5 (c 0.4, CHCI3). *H NMR (400 MHz, CDCls) § 7.49 —
7.27 (m, 11H), 5.50 (s, 1H), 5.27 (t, J = 9.4 Hz, 1H), 5.08 (t, J = 9.5 Hz, 1H), 4.42 (d, J = 10.0 Hz, 1H), 4.35 (dd, J = 10.6, 4.9 Hz, 1H), 3.89 (q, J
=12.9 Hz, 2H), 3.77 (t, = 10.2 Hz, 1H), 3.68 (t, J = 9.6 Hz, 1H), 3.47 (td, J = 9.7, 4.9 Hz, 1H), 2.04 (s, 3H), 2.03 (s, 3H). *C NMR (100 MHz,
CDCls)  170.04, 169.67, 136.86, 136.73, 129.16, 129.03, 128.65, 128.26, 127.45, 126.12, 101.49, 83.07, 78.36, 72.71, 70.64, 70.52, 68.45, 34.25,
20.79, 20.72. HRMS (ESI-TOF) m/z [M + Na]* calcd for [C24H2607SNa]*: 481.1297; found: 481.1295.

4-Methylphenyl 2,3-di-O-acetyl-4,6-O-benzylidene-1-thio-g-D-glucopyranoside 13

Ph—X- 0O o
®)
ACO STol

OAc

4-Methylphenyl 2,3-di-O-acetyl-4,6-O-benzylidene-1-thio-D-glucopyranoside 13 was synthesized as previously reported.’ *H NMR (400 MHz,
CDCl3) 8 7.51 —7.31 (m, 7H), 7.15 (d, J = 7.8 Hz, 2H), 5.49 (s, 1H), 5.33 (t, J = 9.4 Hz, 1H), 4.97 (t, J = 9.5 Hz, 1H), 4.74 (d, J = 10.1 Hz, 1H),
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4.38 (dd, J = 10.7, 4.8 Hz, 1H), 3.79 (t, J = 10.2 Hz, 1H), 3.71 — 3.49 (m, 1H), 2.36 (s, 3H), 2.10 (d, J = 5.8 Hz, 3H), 2.03 (s, 3H).

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-galactopyranoside 15
Ph
&o
O
o
BnO

BnOOMe

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-galactopyranoside 15 was synthesized as previously reported.r *H NMR (400 MHz, CDCls) §
7.60 — 7.47 (m, 2H), 7.35 (tdd, J = 27.0, 13.9, 7.4 Hz, 13H), 5.48 (s, 1H), 4.86 (dd, J = 19.5, 12.2 Hz, 2H), 4.79 — 4.62 (m, 3H), 4.25 — 4.14 (m,
2H), 4.07 (dd, J = 10.1, 3.4 Hz, 1H), 3.99 (td, J = 10.1, 2.6 Hz, 2H), 3.58 (s, 1H), 3.38 (s, 3H).

Methyl 2,3-di-O-benzyl-4,6-0-benzylidene-f-D-galactopyranoside 17
Ph
&o
0
BnO&/OMe

OBn

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-p-D-galactopyranoside 17 was synthesized as previously reported.® 'H NMR (400 MHz, CDCls) §
7.60 — 7.52 (m, 2H), 7.34 (dd, J = 22.1, 16.2 Hz, 13H), 5.50 (s, 1H), 4.91 (d, J = 10.9 Hz, 1H), 4.84 — 4.70 (m, 3H), 4.37 — 4.26 (m, 2H), 4.11 (dd,
J=3.7,1.0 Hz, 1H), 4.02 (dd, J = 12.3, 1.8 Hz, 1H), 3.84 (dd, J = 9.7, 7.7 Hz, 1H), 3.59 (s, 3H), 3.56 (dd, J = 9.7, 3.6 Hz, 1H).

Methyl 2,3-di-O-acetyl-4,6-O-benzylidene-a-D-mannopyranoside 19

PR30\ ¥
A(?Oﬁg
OMe
Methyl 2,3-di-O-acetyl-4,6-O-benzylidene-a-D-mannopyranoside 19 was synthesized according to the procedure for the synthesis of 5.7 *H NMR

(400 MHz, CDCl3) & 7.46 (dd, J = 6.8, 2.8 Hz, 2H), 7.36 (dd, J = 5.2, 2.1 Hz, 3H), 5.58 (s, 1H), 5.45 — 5.32 (m, 2H), 4.67 (d, J = 1.6 Hz, 1H), 4.29
(dd, J = 10.0, 4.4 Hz, 1H), 4.05 (t, J = 9.7 Hz, 1H), 3.95 (td, J = 9.6, 4.4 Hz, 1H), 3.86 (t, J = 10.1 Hz, 1H), 3.40 (s, 3H), 2.17 (s, 3H), 2.01 (s, 3H).

Methyl 2,6-di-O-benzyl 3,4-O-isopropylidene-a-D-galactopyranoside 21

Xo OBn

O
O&‘
BnO OMe

Methyl 2,6-di-O-benzyl 3,4-O-isopropylidene-a-D-galgactopyranoside 21 was synthesized as previously reported.® *H NMR (400 MHz, CDCls)
§7.42 - 7.23 (m, 10H), 4.82 (d, J = 12.6 Hz, 1H), 4.76 — 4.61 (m, 3H), 4.53 (d, J = 12.1 Hz, 1H), 4.34 (dd, J = 7.9, 5.4 Hz, 1H), 4.25 — 4.07 (m,
2H), 3.82 — 3.64 (m, 2H), 3.51 (dd, J = 7.9, 3.5 Hz, 1H), 3.40 (s, 3H), 1.38 (s, 3H), 1.33 (s, 3H).

1,2:5,6-Di-O-isopropylidene-3-O-benzoyl-a-D-glucofuranose 23
-
e) (0]

BzO e
1,2:5,6-Di-O-isopropylidene-3-0-benzoyl-a-D-glucofuranose 23 was prepared using literature procedure.® *H NMR (400 MHz, CDCls) § 8.09 —
7.95 (m, 2H), 7.67 — 7.54 (m, 1H), 7.46 (t, J = 7.6 Hz, 2H), 5.95 (d, J = 3.7 Hz, 1H), 5.51 (d, J = 2.7 Hz, 1H), 4.64 (d, J = 3.7 Hz, 1H), 4.35 (tt, J
=7.9,4.0 Hz, 2H), 4.19 — 4.03 (m, 2H), 1.56 (s, 3H), 1.42 (s, 3H), 1.32 (s, 3H), 1.27 (5, 3H).

e

1,2:5,6-Di-O-isopropylidene-3-O-benzyl-a-D-glucofuranose 25
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1,2:5,6-Di-O-isopropylidene-3-0-benzyl-a-D-glucofuranose 25 was synthesized as previously reported.! *H NMR (400 MHz, CDCl3) § 7.37 —
7.22 (m, 5H), 5.89 (d, J=3.7 Hz, 1H), 4.73 — 4.60 (m, 2H), 4.58 (d, J = 3.7 Hz, 1H), 4.37 (dt, J = 7.7, 6.0 Hz, 1H), 4.15 (dd, J = 7.7, 3.1 Hz, 1H),
4.10 (dd, J = 8.6, 6.2 Hz, 1H), 4.07 — 3.96 (m, 2H), 1.48 (s, 3H), 1.42 (s, 3H), 1.37 (s, 3H), 1.30 (s, 3H).

Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-g-D-galactopyranoside 27

HO o4 AO  oac
(@] Ac,0 (0]
PMBngo'V'e i pmsongMe
OH Py OAc

Acetic anhydride (450 pL, 4.8 mmol) was added to a solution of methyl 3-O-(4-methoxybenzyl)-4-D-galactopyranoside (300 mg, 0.95 mmol) in
pyridine (2 mL) at 0 <C. The mixture was stirred at room temperature for 2 h, and then poured onto cold saturated NaHCO3 solution. The aqueous
phase was extracted with dichloromethane (3x<10 mL). The combined organic phase was washed with saturated NaHCOs solution (1x15 mL),
dried with anhydrous MgSOa, and concentrated in vacuo. The residue was purified by silica gel flash chromatography to afford 27 as colorless oil
(elution with ethyl acetate/petroleum ether =1:4 (v/v); 387 mg, 92% yield). 'H NMR (400 MHz, CDCls) § 7.19 (d, J = 8.6 Hz, 2H, Ar-H), 6.86 (d,
J =8.6 Hz, 2H, Ar-H), 5.49 (dd, J = 3.5, 1.2 Hz, 1H, H-4), 5.09 (dd, J = 10.0, 8.0 Hz, 1H, H-2), 4.62 (d, J = 11.9 Hz, 1H, PhCH>), 4.33 (d, J =
11.9 Hz, 1H, PhCHa), 4.29 (d, J = 8.1 Hz, 1H, H-1), 4.18 (d, J = 6.6 Hz, 2H, H-6), 3.81 (s, 4H, OMe, H-5), 3.52 (dd, J = 10.0, 3.4 Hz, 1H, H-2),
3.48 (s, 3H, OMe), 2.16 (s, 3H, OAc), 2.09 (s, 3H, OAC), 2.04 (s, 3H, OAc). $3C NMR (100 MHz, CDCls) § 170.58, 170.46, 169.48, 159.34,
129.48, 129.46, 113.75, 102.03, 76.11, 70.92, 70.86, 70.37, 65.88, 61.99, 56.73, 55.28, 20.97, 20.87, 20.78. HRMS (ESI-TOF) m/z [M + Na]*
calcd for [C12H28010Na]*: 463.1580; found: 463.1598.

Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-a-D-mannopyranoside 29

HO—™\ OH AcO™\ OAc
HO e} Ac,O AcO 0
PMBo’g‘ﬁ Py PMBO&Q‘
OMe OMe
Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-a-D-mannopyranoside 29 was synthesized according to the same procedure as the synthesis of
27. [a]p® = +13.8 (¢ 0.79, CHCl2). *H NMR (400 MHz, CDCl3) 8 7.18 (d, J = 8.6 Hz, 2H, Ar-H), 6.90 — 6.82 (m, 2H, Ar-H), 5.35—5.30 (m, 1H,
H-2), 5.19 (t, J = 9.9 Hz, 1H, H-4), 4.73 (d, J = 1.8 Hz, 1H, H-1), 457 (d, J = 11.8 Hz, 1H, PhCH>), 4.34 (d, J = 11.8 Hz, 1H, PhCHy), 4.24 (dd, J
=12.2,5.7 Hz, 1H, H-6a), 4.10 (dd, J = 12.2, 2.4 Hz, 1H, H-6b), 3.89-3.81 (m, 2H, H-3, H-5), 3.80 (s, 3H, OMe), 3.37 (s, 3H, OMe), 2.15 (s, 3H,
OAC), 2.09 (s, 3H, OAC), 2.01 (s, 3H, OAC). *3C NMR (100 MHz, CDCl3) § 170.74, 170.34, 169.71, 159.27, 129.73, 129.38, 113.73, 98.85, 73.91,
70.95, 68.51, 68.11, 67.41, 62.79, 55.22, 21.00, 20.81, 20.73. HRMS (ESI-TOF) m/z [M + Na]* calcd for [C12H28010Na]*: 463.1580; found:
463.1593.

Methyl 2-O-(p-methoxybenzyl)-3-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 31

Ph—\"O 0
(0]
Bnc&‘
PMBO OMe

Methyl 2-O-(p-methoxybenzyl)-3-O-benzyl-4,6-di-O-benzylidene-a-D-glucopyranoside 31 was synthesized as previously reported.!® 'H NMR
(400 MHz, CDCl3) § 7.49 (dd, J = 7.2, 2.3 Hz, 2H), 7.42 — 7.22 (m, 10H), 6.86 (d, J = 8.2 Hz, 2H), 5.54 (s, 1H), 4.90 (d, J = 11.3 Hz, 1H), 4.87 —
4.75 (m, 2H), 4.63 (d, J = 11.9 Hz, 1H), 4.53 (d, J = 3.6 Hz, 1H), 4.26 (dd, J = 10.0, 4.7 Hz, 1H), 4.02 (t, J = 9.3 Hz, 1H), 3.80 (s, 4H), 3.70 (t, J
=10.2 Hz, 1H), 3.59 (t, J = 9.4 Hz, 1H), 3.53 (dd, J = 9.3, 3.7 Hz, 1H), 3.39 (s, 3H).

Methyl 2-O-(p-methoxybenzyl)-3-O-(tert-butyl-dimethylsilyl)-4,6-O-benzylidene-a-D-glucopyranoside 33
Ph/VOO o
TBSO
PMBO OMe

Methyl 3-O-(tert-butyl-dimethylsilyl)-4,6-O-benzylidene-a-D-glucopyranoside (200 mg, 0.5 mmol) was dissolved in DMF (2 mL) and the solution
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was cooled to 0 °C. NaH (40 mg, 1.0 mmol) and p-methoxybenzyl chloride (102 pL, 0.75 mmol) was added to the mixture slowly. The mixture
was then warmed to room temperature and stirred for 3 h. MeOH (1.0 mL) was added to quench the reaction, and the mixture was stirred for a
further 10 min. The reaction mixture was diluted with water and extracted with CH2Cl.. The organic layers were combined and washed with water
and brine sequentially, dried over anhydrous MgSQa, concentrated in vacuo. The residue was purified by silica gel chromatography to give 33
(216 mg, 83%) as a colourless oil. [a]po*? = 75.3 (c 0.15, CH2Cl2) *H NMR (600 MHz, CDCls3) & 7.45 (dq, J = 5.0, 2.8 Hz, 2H, Ar-H), 7.38 — 7.22
(m, 5H, Ar-H), 6.89 — 6.82 (m, 2H, Ar-H), 5.4 (s, 1H, PhCH), 4.75 (d, J = 12.0 Hz, 1H, PhCHy), 4.53 — 4.40 (m, 1H, PhCH?2), 4.34 (d, J = 3.7 Hz,
1H, H-1), 4.19 (dd, J = 9.9, 4.6 Hz, 1H, H-6a), 4.05 (t, J = 9.0 Hz, 1H, H-4), 3.78 (s, 3H), 3.73 (dt, J = 9.7, 5.0 Hz, 1H, H-6b), 3.63 (t, J = 10.2
Hz, 1H, H-5), 3.44 — 3.30 (m, 2H, H-2, H-3), 3.31 (s, 3H), 0.86 (s, 9H), 0.08 (s, 3H), -0.00 (s, 3H). 3C NMR (100 MHz, CDCls) § 159.44, 137.37,
130.38, 129.92, 128.91, 128.08, 126.26, 113.84, 101.85, 99.40, 82.51, 79.86, 73.70, 71.48, 69.09, 62.13, 55.31, 55.27, 25.88, 18.31, -4.39, -4.49.
HRMS (ESI-TOF) m/z [M + Na]* calcd for [C2sH4007SiNa]*: 539.2441; found: 539.2420.

1,2:5,6-Di-O-isopropylidene-3-O-(p-methoxybenzyl)-a-D-glucofuranose 35

A‘O
@) 0 O
pvBo’ O

1,2:5,6-Di-O-isopropylidene-3-O-(p-methoxybenzyl)-a-D-glucofuranose 35 was prepared using literature procedure.'! *H NMR (400 MHz, CDCls)
§7.33-7.19 (m, 3H), 6.87 (d, J = 8.5 Hz, 2H), 5.88 (d, J = 3.7 Hz, 1H), 4.70 — 4.47 (m, 3H), 4.34 (dt, J = 7.7, 6.1 Hz, 1H), 4.23 — 4.03 (m, 2H),
4.00 (d, J = 2.8 Hz, 1H), 3.80 (s, 3H), 1.49 (s, 3H), 1.43 (s, 3H), 1.38 (s, 3H), 1.31 (s, 3H).

1,2:3,4-Di-O-isopropylidene-6-O-(p-methoxybenzyl)-a-D-galactopyranose 37
Q OPMB
0]
o
X
1,2:3,4-Di-0O-isopropylidene-6-O-(p-methoxybenzyl)-a-D-galactopyranose 37 was synthesized according to the same procedure as the synthesis

of 31.12 1H NMR (400 MHz, CDCl3) & 7.27 (d, J = 8.5 Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 5.54 (d, J = 5.0 Hz, 1H), 4.66 — 4.44 (m, 3H), 4.29 (ddd,
J=18.2,6.5, 2.1 Hz, 2H), 3.98 (td, J = 6.4, 1.9 Hz, 1H), 3.80 (s, 3H), 3.76 — 3.54 (M, 2H), 1.53 (s, 3H), 1.44 (s, 3H), 1.34 (s, 3H), 1.33 (s, 3H).

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-mannopyranoside 39

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-mannopyranoside 39 was synthesized according to the same procedure as the synthesis of 1a.'®
'H NMR (600 MHz, CDClg) & 7.55 — 7.26 (m, 15H), 5.64 (s, 1H), 4.81 (dd, J = 12.2, 7.0 Hz, 2H), 4.73 (d, J = 12.2 Hz, 1H), 4.69 (d, J = 1.6 Hz,
1H), 4.65 (d, J = 12.3 Hz, 1H), 4.29 — 4.21 (m, 2H), 3.94 (dd, J = 10.0, 3.3 Hz, 1H), 3.88 (t, J = 10.3 Hz, 1H), 3.83 (dd, J = 3.3, 1.6 Hz, 1H), 3.77

(dt, J=9.9, 5.1 Hz, 1H), 3.31 (s, 3H).
e} -0
Bno@ﬁ

OMe
Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-f-D-glucopyranoside 40

T

0]

B0 OMe
OBn

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-4-D-glucopyranoside 40 was synthesized according to the same procedure as the synthesis of 1a.24*H
NMR (600 MHz, CDCls) & 7.57 — 7.23 (m, 15H), 5.57 (s, 1H), 4.89 (dd, J = 22.4, 10.9 Hz, 2H), 4.78 (dd, J = 23.8, 11.1 Hz, 2H), 4.42 (d, J = 7.7
Hz, 1H), 4.39 — 4.33 (m, 1H), 3.77 (dt, J = 19.5, 9.4 Hz, 2H), 3.68 (t, J = 9.3 Hz, 1H), 3.58 (s, 3H), 3.43 (m, 2H).
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4. Copies of NMR spectra

Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 1a
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Methyl 2,3-di-O-benzyl-4,6-O-(p-methoxybenzylidene)-a-D-glucopyranosid
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Methyl 2,3-di-O-benzyl-4,6-O-(p-bromobenzylidene)-a-D-glucopyranoside 1c
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Methyl 2,3-di-O-benzyl-a-D-glucopyranoside 2
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Methyl 2,3-di-O-benzyl-4,6-O-acetyl-a-D-glucopyranoside 2a
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Methyl 2,3-di-O-methyl-4,6-O-benzylidene-a-D-glucopyranoside 3
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Methyl-2,3-di-O-methyl-a-D-glucopyranoside 4
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Methyl 2,3-di-O-acetyl-4,6-O-benzylidene-a-D-glucopyranoside 5
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Methyl 2,3-di-O-acetyl-a-D-glucopyranoside 6
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Methyl 2,3-di-O-pivaloyl-4,6-O-benzylidene-a-D-glucopyranoside 7

202106037DOHgH7L72#'11054£11£1<Ou’}<r<r”‘£ u’:”‘O"" [To Rl ol S N (ol TN~ OV NANA—~0 0RO o © 8
HFHEHEFONNMON NN © © O’ > O 00 00 00 w0 MO NOORRON~ O OO — - .
/VO [ S S S N N . 61816 16 fFFfAS AN A AR AR RS - - g
Ph o o} —~\l= N7 SN N Neemmm——— \/
PivO
P'VOOMe
I |
i | Y |
| I T
. " i
T T d A S
[=le - O — [a\} — N AN —
o~ — - — —- == o
T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
£1 (ppm)

517



Methyl 2,3-di-O-pivaloyl-a-D-glucopyranoside 8
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Methyl 2,3-di-O-benzoyl-4,6-O-benzylidene-g-D-glucopyranoside 9
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Methyl 2,3-di-O-benzoyl-g-D-glucopyranoside 10
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Benzyl 2,3-di-O-acetyl-4,6-O-benzylidene-1-thio-#-D-glucopyranoside 11
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Benzyl 2,3-di-O-acetyl-4,6-O-benzylidene-1-thio-#-D-glucopyranoside 11
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Benzyl 2,3-di-O-acetyl-4,6-O-benzylidene-1-thio-#-D-glucopyranoside 11
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Benzyl 2,3-di-O-acetyl-1-thio-#-D-glucopyranoside 12
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Benzyl 2,3-di-O-acetyl-1-thio-g-D-glucopyranoside 12

AN

20220116-DongH-L—2#/101
COSsY

OH
0
HAOC&LSBn

OAc

=

=

=

=3

ik

D &

(D)

=

1 T T 1 1
5.3 5.2 5.1 5.0 4.9

4

T
.8

4

T
.7

4

T
.6

4

T
.5

4

T
.4

4

T
.3

4

T
.2

4

T T T T
.1 4.0 3
2 (ppm)

S25

T
.9

3

T
.8

3

T
.7

3

T
.6

3

T
.5

3

T
-4

3

T
.3

3

T
.2

3

T
.1

T
3.0

2

T
.9

2

T
.8

1 (ppm)



Benzyl 2,3-di-O-acetyl-1-thio-g-D-glucopyranoside 12
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4-Methylphenyl 2,3-di-O-acetyl-4,6-O-benzylidene-1-thio-#-D-glucopyranoside 13
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4-Methylphenyl 2,3-di-O-acetyl-1-thio-g-D-glucopyranoside 14
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Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-galactopyranoside 15
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Methyl 2,3-di-O-benzyl-a-D-galactopyranoside 16
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Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-g-D-galactopyranoside 17
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Methyl 2,3-di-O-benzyl-g-D-galactopyranoside 18
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Methyl 2,3-di-O-acetyl-4,6-O-benzylidene-a-D-mannopyranoside 19
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Methyl 2,3-di-O-acetyl-a-D-mannopyranoside 20
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Methyl 2,6-di-O-benzyl 3,4-O-isopropylidene-a-D-galactopyranoside 21
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Methyl 2,6-di-O-benzyl-a-D-galactopyranoside 22

00"

donghai—202204

o3

FIFFIFFFIFIFI SISl ol ddoicd il ol

NN NN NN

0o—

o —

>\

[ T Y T Y Y S S

S
-

[

0
BnO 5\e

HO OBn

HO

//f/ J//

i/

)

B3 333
. ERERS

oo}
S o
-

Tﬁ ot

1 (ppm)

S36



1,2:5,6-Di-O-isopropylidene-3-O-benzoyl-a-D-glucofuranose 23
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3-0-Benzoyl-1,2-O-isopropylidene-a-D-glucofuranose 24
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1,2:5,6-Di-O-isopropylidene-3-O-benzyl-a-D-glucofuranose 25
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3-0-Benzyl-1,2-O-isopropylidene-a-D-glucofuranose 26
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Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-g-D-galactopyranoside 27
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Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-#-D-galactopyranoside 27
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Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-g-D-galactopyranoside 27
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Methyl 2,4,6-tri-O-acetyl-g-D-galactopyranoside 28
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Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-a-D-mannopyranoside 29
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Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-a-D-mannopyranoside 29
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Methyl 2,4,6-tri-O-acetyl-3-O-(p-methoxybenzyl)-a-D-mannopyranoside 29
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Methyl 2,4,6-tri-O-acetyl-a-D-mannopyranoside 30
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Methyl 2-O-p-methoxybenzyl-3-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 31
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Methyl 2-O-p-methoxybenzyl-3-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 31
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Methyl 2-O-p-methoxybenzyl-3-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 31
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Methyl 3-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside 32
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Methyl 2-O-p-methoxybenzyl-3-O-tert-butyl-dimethylsilyl-4,6-O-benzylidene-a-D-glucopyranoside 33
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Methyl 2-O-p-methoxybenzyl-3-O-tert-butyl-dimethylsilyl-4,6-O-benzylidene-a-D-glucopyranoside 33
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Methyl 2-O-p-methoxybenzyl-3-O-tert-butyl-dimethylsilyl-4,6-O-benzylidene-a-D-glucopyranoside 33
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Methyl 3-O-tert-butyl-dimethylsilyl-4,6-O-benzylidene-a-D-glucopyranoside 34
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1,2:5,6-Di-O-isopropylidene-3-O-p-methoxybenzyl-a-D-glucofuranose 35
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1,2:5,6-Di-O-isopropylidene-a-D-glucofuranose 36
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1,2:3,4-Di-O-isopropylidene-6-O-(p-methoxybenzyl)-a-D-galactopyranose 37
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1,2:3,4-Di-O-isopropylidene-a-D-galactopyranose 38
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Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-mannopyranoside 39
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Methyl 2,3-di-O-benzyl-4,6-O-benzylidene-g-D-glucopyranoside 40
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Methyl 2,3-di-O-benzyl-4,6-di-O-acetyl-a-D-galactopyranoside 41
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Methyl 2,3-di-O-benzyl-4,6-di-O-acetyl-a-D-mannopyranoside 42
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Methyl 2,3-di-O-benzyl-4,6-di-O-acetyl-f-D-glucopyranoside 43
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Methyl 2,3-di-O-benzyl-4,6-di-O-acetyl-f-D-glucopyranoside 43
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Methyl 2,3-di-O-benzyl-6-acetyl-a-D-glucopyranoside 44
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Methyl 2,3-di-O-benzyl-6-acetyl-a-D-galactopyranoside 45
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Methyl 2,3-di-O-benzyl-6-acetyl-a-D-galactopyranoside 45
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Methyl 2,3-di-O-benzyl-6-acetyl-a-D-mannopyranoside 46
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Methyl 2,3-di-O-benzyl-4,6-di-O-acetyl-f-D-glucopyranoside 47
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