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. Experimental procedures

General methods: Chemical and materials were purchased from commercial sources and were used
as received without further purification unless otherwise noted. Molecular sieve 4A was flame-dried
under high vacuum and cooled under an Argon atmosphere immediately before use. Analytical TLC was
carried out on Silica Gel 60A F254 plates with detection by a UV detector and/or by charring with 15%
H2SO4 in EtOH (w/v). Mass spectrometry (MS) was performed on a high resolution ESI-TOF MS machine.
NMR spectra were recorded on a 500 or 600 MHz machine with chemical shifts reported in ppm ()
downfield from internal tetramethylsilane (TMS) reference. Signals are described as s (singlet), d

(doublet), t (triplet), or m (multiplet), and the coupling constants are reported in Hz.

General procedures for preactivation-based glucosylation: A mixture of donor (0.10 mmol, 1.0
equiv) and freshly activated MS 4A in anhydrous Et,O (5 mL) was stirred at room temperature under
Argon atmosphere for 1.0 h and then cooled to -78 °C. A solution of AgOTf (25.7 mg, 0.10 mmol, 1.0
equiv) in Et2O (0.2 mL) was added to the reaction mixture. After stirring for fifteen minutes, p-TolSCI
(14.5 pL, 0.10 mmol, 1.0 equiv) was added to the reaction mixture through a microsyringe without
touching the flask. Fifteen minutes later, a solution of acceptor (0.09 mmol, 0.9 equiv) in Et,0O (0.5 mL),
which was precooled to -78 °C, was added to the reaction mixture dropwise. The reaction solution was
allowed to warm up to room temperature slowly in 1.5 h and stirred for another 15 min. The reaction
mixture was then quenched with Et3N, diluted with CH2Cl, (50 mL), and filtered. The filtrate was

concentrated under vacuum, and the residue purified by silica gel column chromatography to give

product.
p-Tolyl 2,3,4,6-tetra-O-benzyl-D-glucopyranosyl-(1—4)-2,3,6-tri-O-benzyl-1-thio-8-D-
glucopyranoside (19)
OBn Donor 1 reacted with acceptor 5 by the general procedure for
Bnoﬂm OBn glycosylation to give product 19 (86 mg, 89% vyield) as syrup after
BnO BnO ngé&STol column purification (hexanes/ethyl acetate, 14:1): a/f = 4:1 as
19 OBn determined by integrations of H-1' and SPhCHjs signals with the

stereochemistry determine by Jur 2z coupling constant. a-19: 'H
NMR (600 MHz, CDCls) 6: 7.56 — 7.00 (m, 39H, Ph), 5.64 (d, J = 3.6 Hz, 1H, H-1'), 4.93 — 4.67 (m, 6H,
Bn), 4.62 (d, J = 10.2 Hz, 1H, H-1), 4.60 — 4.43 (m, 7H, Bn), 4.31 (d, J = 12.0 Hz, 1H, Bn), 4.09 (t, J =
9.0 Hz, 1H, H-4), 3.95 - 3.83 (m, 2H, H-3', H-6a), 3.82 — 3.72 (m, 3H, H-3, H-5', H-6b), 3.68 — 3.62 (m,
1H, H-4"), 3.60 — 3.48 (m, 4H, H-2, H-2', H-5, H-6a"), 3.44 — 3.31 (m, 1H, H-6b"), 2.32 (s, 3H, PhCHSs). 3C
NMR (150 MHz, CDCls) 6: 97.05 (C-1'), 87.34 (C-1), 86.78, 82.02, 80.86, 79.28, 78.70, 77.68, 72.52,
71.00, 69.10, 68.15, 21.15 (PhCHs3). HR ESI-TOF MS (m/z): calcd for CesH7aNO10S [M + NH4]*,
1096.5033; found, 1096.5024.
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p-Tolyl 2,3,4,6-tetra-O-benzyl-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzyl-1-thio-8-D-
glucopyranoside (20)

OBn Donor 1 reacted with acceptor 6 by the general procedure for

Bno% glycosylation to give product 20 (83 mg, 86% yield) as a syrup after column
(0]
(0]

Bn purification (hexanes/ethyl acetate, 14:1): a/f = 5:1 as determined by

Bn
20

BnO
BnO‘é&/ integrations of H-1' and SPhCH5 signals with the stereochemistry determine
STol
o OBn ° by JurH2 coupling constant. a-20 (G. Wasonga, Y. Zeng, X. Huang, Sci.

China Chem. 2011, 54, 66-73): '"H NMR (600 MHz, CDCl3) &: 7.49 — 7.00
(m, 39H, Ph), 5.04 (d, J = 3.6 Hz, 1H, H-1"), 5.01 — 4.71 (m, 8H, Bn), 4.69 — 4.41 (m, 7H, Bn, H-1), 4.00
(t, J= 9.6 Hz, 1H, H-3'), 3.90 — 3.87 (m, 1H, H-5'), 3.85 (dd, J = 12.0, 4.8 Hz, 1H, H-6a), 3.78 (d, J = 12.0
Hz, 1H, H-6b), 3.74 — 3.59 (m, 6H, H-3, H-2', H-4, H-4', H-6a', H-6b"), 3.51 — 3.46 (m, 1H, H-5), 3.26 (t,
J = 9.0 Hz, 1H, H-2), 2.22 (s, 3H, PhCHs). HR ESI-TOF MS (m/z): calcd for CesH7aNO10S [M + NH4]*,
1096.5033; found, 1096.5046.

Methyl  2,3,4,6-tetra-O-benzyl-D-glucopyranosyl-(1—4)-2,3,6-tri-O-benzyl-a-D-glucopyranoside
(21)
OBn Donor 1 reacted with acceptor 7 by the general procedure for

Bgomo OlZn glycosylation to give product 21 (83 mg, 93% yield) as a syrup after
n

BnO BnO column purification (hexanes/ethyl acetate, 13:1): a/f = 3:1 as
21 Bno OCHs;  determined by integrations of H-1' and OCHs signals with the
stereochemistry determine by Ju1 w2 coupling constant. a-21: '"H NMR (600 MHz, CDCls) &: 7.50 — 7.05
(m, 35H, Ph), 5.73 (d, J = 3.6 Hz, 1H, H-1"), 5.07 (d, J = 11.4 Hz, 1H, Bn), 4.94 — 4.76 (m, 4H, Bn), 4.73
(d, J=12.0 Hz, 1H, Bn), 4.67 — 4.50 (m, 6H, Bn, H-1), 4.48 — 4.38 (m, 2H, Bn), 4.30 (d, J = 12.0 Hz, 1H,
Bn), 4.14 — 4.05 (m, 2H, H-3, H-4), 3.94 (t, J = 9.6 Hz, 1H, H-3'), 3.90 — 3.82 (m, 2H, H-5, H-6a), 3.76 —
3.60 (m, 4H, H-2, H-4', H-5', H-6b), 3.58 — 3.48 (m, 2H, H-2', H-6a'"), 3.43 — 3.41 (m, 1H, H-6b"), 3.40 (s,
3H, OCHs). *C NMR (150 MHz, CDCls) &: 97.78 (C-1), 96.65 (C-1"), 82.07, 82.05, 80.21, 79.46, 77.64,
72.27,70.97,69.53, 69.02, 68.15, 55.17 (OCH3). HR ESI-TOF MS (m/z): calcd for Ce2H70NO+1 [M + NH4]*,
1004.4949; found, 1004.4943.

Methyl 2,3,4,6-tetra-O-benzyl-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzyl-a-D-glucopyranoside
(22)

OBn Donor 1 reacted with acceptor 8 by the general procedure for glycosylation
Bnoﬂ% to give product 22 (80 mg, 90% yield) as a syrup after column purification
Bno BnO O (hexanes/ethyl acetate, 13:1): a/f = 2:1 as determined by integrations of H-
BnO 0 1' and OCHj; signals with the stereochemistry determined by Ju1 12 coupling

ono BnO OCHs constant. a-22 (G. Wasonga, Y. Zeng, X. Huang, Sci. China Chem. 2011, 54,

22 66-73.): 'H NMR (600 MHz, CDCls) &: 7.37 — 7.10 (m, 35H, Ph), 4.98 (d, J =

3.6 Hz, 1H, H-1"), 4.98 — 4.90 (m, 3H, Bn), 4.84 —4.79 (m, 2H, Bn), 4.77 (d, J = 12.0 Hz, 1H, Bn) , 4.71
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(d, J = 12.0 Hz, 1H, Bn), 4.68 — 4.63 (m, 3H, Bn), 4.61 — 4.55 (m, 2H, Bn), 4.55 (d, J = 3.6 Hz, 1H, H-1),
4.45 (d, J = 10.8 Hz, 1H, Bn), 4.42 (d, J = 12.0 Hz, 1H, Bn), 4.01 — 3.94 (m, 2H, H-3, H-3"), 3.83 - 3.75
(m, 3H, H-5, H-5', H-6a"), 3.74 — 3.70 (m, 1H, H-6a), 3.69 — 3.61 (m, 3H, H-4, H-4', H-6b"), 3.57 — 3.55
(m, 1H, H-6b), 3.54 (dd, J = 9.6, 3.6 Hz, 1H, H-2'), 3.44 (dd, J = 9.6, 3.6 Hz, 1H, H-2), 3.35 (s, 3H, OCHs).
HR ESI-TOF MS (m/z): calcd for CezH7NO11 [M + NH4]*, 1004.4949; found, 1004.4947.

p-Tolyl 4,6-O-benzylidene-2,3-di-O-benzyl-D-glucopyranosyl-(1—4)-2,3,6-tri-O-benzyl-1-thio--D-
glucopyranoside (23)
Donor 2 reacted with acceptor 5 by the general procedure for

O‘&&M OBn glycosylation to give product 23 (81 mg, 91% vyield) as a syrup
BnO 0] o
0 STol

BnO Bn after column purification (hexanes/ethyl acetate, 15:1): a/3 = 4:1

23 OBn as determined by integrations of H-1' and SPhCH; signals with

the stereochemistry determine by Ju1 12 coupling constant. a-23: '"H NMR (600 MHz, CDCl3) 6: 7.80 —
6.95 (m, 34H, Ph), 5.67 (d, J = 3.6 Hz, 1H, H-1"), 5.53 (s, 1H, PhCH), 4.92 — 4.78 (m, 4H, Bn), 4.74 —
4.66 (m, 3H, Bn), 4.62 — 4.50 (m, 4H, Bn, H-1), 4.16 — 4.10 (m, 2H, H-4, H-6a"), 3.99 (t, J = 9.6 Hz, 1H,
H-3"), 3.91 — 3.78 (m, 4H, H-3, H-5, H-6a,6b), 3.64 — 3.55 (m, 3H, H-4', H-5', H-6b"), 3.54 — 3.47 (m, 2H,
H-2, H-2'), 2.32 (s, 3H, PhCHs). '3C NMR (150 MHz, CDCls) &: 101.11 (PhCH), 97.49 (C-1'), 87.28 (C-
1), 86.91, 82.30, 80.84, 78.75, 78.61, 78.37, 71.62, 68.89, 65.57, 63.30, 21.14 (PhCH3). HR ESI-TOF

MS (m/z): calcd for Ce1HesNO10S [M + NH4]*, 1004.4407; found, 1004.4415.

p-Tolyl 4,6-O-benzylidene-2,3-di-O-benzyl-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzyl-1-thio--D-
glucopyranoside (24)

Donor 2 reacted with acceptor 6 by the general procedure for

Ph
/E(ﬁ glycosylation to give product 24 (78 mg, 88% yield) as a syrup after
BnO BnO 0 column purification (hexanes/ethyl acetate, 15:1): a/f = 5:1 as
BnO*é&STI determined by integrations of H-1' and SPhCH; signals with the
[0}
Bn; OBn stereochemistry determine by Ju1 2 coupling constant. a-24: '"H NMR

(600 MHz, CDCls) &: 7.71 — 6.89 (m, 34H, Ph), 5.58 (s, 1H, PhCH),
5.05 (d, J = 3.6 Hz, 1H, H-1'), 4.95 — 4.74 (m, 8H, Bn), 4.70 — 4.56 (m, 3H, Bn, H-1), 4.30 (dd, J = 10.2,
4.8 Hz, 1H, H-6a"), 4.04 (t, J = 9.6 Hz, 1H, H-3"), 3.98 — 3.91 (m, 1H, H-5'), 3.87 (dd, J = 12.0, 4.2 Hz,
1H, H-6a), 3.80 (dd, J = 12.0, 1.8 Hz, 1H, H-6b), 3.76 — 3.62 (m, 4H, H-3, H-4', H-5, H-6b"), 3.61 — 3.57
(m, 1H, H-2"), 3.53 — 3.44 (m, 1H, H-4), 3.26 (t, J = 9.6 Hz, 1H, H-2), 2.23 (s, 3H, PhCHs). 13C NMR (150
MHz, CDCls) &: 101.36 (PhCH), 98.26 (C-1'), 88.39 (C-1), 86.65, 82.18, 81.12, 79.56, 78.83, 78.03,
77.40, 69.14, 66.20, 62.61, 21.06 (PhCHs). HR ESI-TOF MS (m/z): calcd for CotHesNO10S [M + NH4J*,
1004.4407; found, 1004.4419.

Methyl 4,6-0O-benzylidene-2,3-di-O-benzyl-D-glucopyranosyl-(1—4)-2,3,6-tri-O-benzyl-a-D-
glucopyranoside (25)
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Donor 2 reacted with acceptor 7 by the general procedure for

Ph~ X0
oﬁw OBn glycosylation to give product 25 (74 mg, 92% vyield) as a syrup after
BnO BnO B(r?O 2 column purification (hexanes/ethyl acetate, 15:1). a/f = 3:1 as
BnO OcH;  determined by integrations of H-1' and OCHS; signals with the
stereochemistry determined by Jurn2 coupling constant. a-25: 'H
NMR (600 MHz, CDCl3) 6: 7.68 — 7.06 (m, 30H, Ph), 5.78 (d, J = 3.6 Hz, 1H, H-1"), 5.56 (s, 1H, PhCH),
5.07 (d, J=12.0 Hz, 1H, Bn), 4.93 (d, J= 11.4 Hz, 1H, Bn), 4.85-4.76 (m, 2H, Bn), 4.74 — 4.67 (m, 3H,
Bn), 4.65 (d, J = 3.6 Hz, 1H, H-1), 4.63 — 4.55 (m, 3H, Bn), 4.24 — 4.10 (m, 3H, H-3, H-4, H-6a"), 4.02 (t,
J=9.6 Hz, 1H, H-3'), 3.94 — 3.83 (m, 3H, H-5, H-5', H-6a), 3.73 — 3.67 (m, 1H, H-6b), 3.66 — 3.61 (m,
3H, H-2, H-4', H-6b'"), 3.57 — 3.51 (m, 1H, H-2"), 3.41 (s, 3H, OCHs). *C NMR (150 MHz, CDCl3) 6: 101.12
(PhCH), 97.74 (C-1), 97.19 (C-1'), 82.31, 82.13, 80.26, 78.86, 78.76, 71.61, 69.34, 68.94, 68.79, 63.29,
55.20 (OCHs). HR ESI-TOF MS (m/z): calcd for CssHe2NO11 [M + NH4]*, 912.4323; found, 912.4343.

25

Methyl 4,6-0O-benzylidene-2,3-di-O-benzyl-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzyl-a-D-
glucopyranoside (26)

Donor 2 reacted with acceptor 8 by the general procedure for

Ph
/E(lﬁ glycosylation to give product 26 (72 mg, 90% vyield) as a syrup after
BnO BnO 0 column purification (hexanes/ethyl acetate, 15:1): a/f = 6:1 as determined
BnO 0 by integrations of H-1'" and OCHs signals with the stereochemistry
BnO

determined by Ju1 n2 coupling constant. a-26: '"H NMR (600 MHz, CDCls)
0:7.50 —-7.15 (m, 30H, Ph), 5.53 (s, 1H, PhCH), 4.97 (d, J=10.8 Hz, 1H,
Bn), 4.92 (d, J = 3.6 Hz, 1H, H-1'), 4.91 — 4.86 (m, 2H, Bn), 4.83 —4.79 (m, 2H, Bn), 4.75 - 4.65 (m, 3H,
Bn), 4.63 (d, J = 10.8 Hz, 1H, Bn), 4.59 — 4.55 (m, 2H, H-1, Bn), 4.20 (dd, J = 10.2, 4.8 Hz, 1H, H-6a"),
4.02 - 3.96 (m, 2H, H-3, H-3"), 3.91 — 3.86 (m, 1H, H-5'), 3.81 — 3.66 (m, 4H, H-5, H-6a, H-6b, H-6b'"),
3.64 — 3.56 (m, 2H, H-4, H-4"), 3.53 (dd, J = 9.6, 3.6 Hz, 1H, H-2), 3.43 (dd, J = 9.6, 3.6 Hz, 1H, H-2"),
3.34 (s, 3H, OCHzs). 3C NMR (150 MHz, CDCIs3) &6: 101.27 (PhCH), 98.18 (C-1"), 97.96 (C-1), 82.15,
82.08, 80.03, 79.28, 77.90, 77.70, 70.33, 69.07, 66.32, 62.51, 55.19 (OCHj3). HR ESI-TOF MS (m/z):
calcd for CssHe2NO11 [M + NH4]*, 912.4323; found, 912.4340.

26 °"° OCH,

p-Tolyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-
benzyl-1-thio-B-D-glucopyranoside (27)

Donor 3 reacted with acceptor 5 by the general procedure for

Bnoﬁs glycosylation to give product 27 (88 mg, 89% yield) as a syrup after
BnO OBn column purification (hexanes/ethyl acetate, 14:1) with the
Bno Oﬁéo& stereochemistry determined by Jn1 n2 coupling constant. '"H NMR (600

Bn207 OBn ST MHz, CDCls) 6: 7.54 — 7.50 (m, 2H, Ph), 7.41 —7.00 (m, 32H, Ph), 5.56

(d, J = 3.6 Hz, 1H, H-1'), 4.91 — 4.84 (m, 5H, Bn), 4.80 (d, J = 10.8 Hz,
1H, Bn), 4.68 (d, J = 10.8 Hz, 1H, Bn), 4.64 (d, J = 9.6 Hz, 1H, H-1), 4.62 — 4.56 (m, 4H, Bn), 4.52 (d, J
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= 12.0 Hz, 1H, Bn), 4.10 (t, J = 9.0 Hz, 1H, H-4), 3.98 — 3.89 (m, 2H, H-3', H-6a), 3.87 — 3.78 (m, 2H, H-
3, H-6b), 3.72 (dd, J = 11.4, 3.0 Hz, 1H, H-6a'), 3.70 — 3.61 (m, 3H, H-4', H-5', H-6b"), 3.61 — 3.54 (m,
2H, H-2, H-5), 3.42 (dd, J = 9.6, 3.6 Hz, 1H, H-2"), 2.33 (s, 3H, PhCHs), 0.89 (s, 9H, tBu), 0.03 (s, 3H,
SiCHs), 0.02 (s, 3H, SiCHs). 13C NMR (150 MHz, CDCls) &: 138.71, 138.69, 138.67, 138.50, 138.00,
137.96, 137.69, 132.74, 129.68, 129.61, 128.38, 128.36, 128.29, 128.26, 127.98, 127.86, 127.69, 127.65,
127.58, 127.55, 127.38, 127.35, 127.17, 126.54, 96.57 (C-1'), 87.36 (C-1), 86.84, 81.86, 80.77, 79.85,
78.71,77.56, 77.25, 77.04, 76.83, 75.67, 75.19, 75.02, 74.19, 73.35, 73.17, 72.44, 72.28, 69.21, 61.86,
25.98,21.16, 18.35, -5.05, -5.34. HR ESI-TOF MS (m/z): calcd for Ce7Hz2NO10SSi [M + NHJ]*, 1120.5429;
found, 1120.5447.

p-Tolyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-
benzyl-1-thio-B-D-glucopyranoside (28)
OTBS Donor 3 reacted with acceptor 6 by the general procedure for

|3no~§&y glycosylation to give product 28 (86 mg, 87% yield) as a syrup after
O
BnO

Bn column purification (hexanes/ethyl acetate, 14:1) with the

Bnog% stereochemistry determined by Ju1 n2 coupling constant. '"H NMR (600
BnO OBn Stol MHz, CDCls) 6: 7.48 (d, J = 8.4 Hz, 2H, Ph), 7.43 — 7.22 (m, 30H, Ph),

28 7.09 (d, J = 7.8 Hz, 2H, Ph), 5.05 (d, J = 3.6 Hz, 1H, H-1"), 4.97 (d, J =
10.8 Hz, 1H, Bn), 4.92 (d, J = 11.4 Hz, 1H, Bn), 4.90 — 4.86 (m, 2H, Bn), 4.85 — 4.80 (m, 3H, Bn), 4.78
(d, J=12.0 Hz, 1H, Bn), 4.74 — 4.67 (m, 3H, Bn), 4.63 (d, J = 10.2 Hz, 1H, Bn), 4.56 (d, J = 9.6 Hz, 1H,
H-1), 4.01 (t, J = 9.6 Hz, 1H, H-3"), 3.87 — 3.82 (m, 2H, H-6a, H-6a'), 3.81 — 3.77 (m, 2H, H-6b, H-6b"),
3.77 - 3.73 (m, 1H, H-5'), 3.71 (t, J = 9.6 Hz, 1H, H-4), 3.68 — 3.60 (m, 2H, H-3, H-4"), 3.54 (dd, J = 9.6,
3.6 Hz, 1H, H-2"), 3.49 — 3.45 (m, 1H, H-5), 3.26 (t, J = 9.6 Hz, 1H, H-2), 2.23 (s, 3H, PhCHSs), 0.91 (s,
9H, tBu), 0.08 (s, 3H, SiCHs), 0.07 (s, 3H, SiCHs). *C NMR (150 MHz, CDCls) 6: 138.81, 138.72, 138.56,
138.51,138.19, 138.07, 137.91, 133.27, 129.76, 129.67, 128.44, 128.43, 128.41, 128.38, 128.37, 128.32,
128.26, 128.14, 127.90, 127.84, 127.76, 127.72, 127.68, 127.59, 127.55, 127.52, 127.48, 97.03 (C-1"),
88.17 (C-1), 86.65, 81.73, 81.08, 80.57, 78.96, 77.58, 77.54, 75.78, 75.63, 75.46, 74.99, 74.95, 72.41,
71.65, 65.74, 62.17, 25.98, 21.08, 18.35, -5.05, -5.32. HR ESI-TOF MS (m/z): calcd for Ce7Hg2NO10SSi
[M + NH.]*, 1120.5429; found, 1120.5442.

Methyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-
benzyl-a-D-glucopyranoside (29)

OTBS Donor 3 reacted with acceptor 7 by the general procedure for

BnO o glycosylation to give product 29 (86 mg, 94% yield) as a syrup after
BnG BnO OBn column purification (hexanes/ethyl acetate, 14:1) with the stereochemistry

B?O 0 determined by Jh1H2 coupling constant. '"H NMR (600 MHz, CDCls) o:
29 BnO ocH, 7.52-6.97 (m, 30H, Ph), 5.61 (d, J = 3.6 Hz, 1H, H-1'), 5.03 (d, J= 11.4
Hz, 1H, Bn), 4.89 — 4.83 (m, 2H, Bn), 4.83 —4.76 (m, 2H, Bn), 4.71 (d, J
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= 12.0 Hz, 1H, Bn), 4.65 (d, J = 10.8 Hz, 1H, Bn), 4.62 (d, J = 3.6 Hz, 1H, H-1), 4.60 — 4.50 (m, 5H, Bn),
4.08 — 4.05 (m, 2H, H-3, H-4), 3.92 (t, J = 8.4 Hz, 1H, H-3"), 3.88 — 3.83 (m, 2H, H-5', H-6a), 3.69 — 3.57
(m, 6H, H-2', H-4', H-5, H-6b, H-6a",6b"), 3.40 (dd, J = 10.2, 3.6 Hz, 1H, H-2), 3.38 (s, 3H, OCHs), 0.86
(s, 9H, tBu), -0.01 (s, 6H, SiCHs). 13C NMR (150 MHz, CDCls) &: 139.07, 138.78, 138.74, 138.12, 138.03,
138.00, 128.41, 128.34, 128.32, 128.29, 128.22, 128.18, 128.00, 127.90, 127.80, 127.77, 127.58, 127.55,
127.36, 127.23, 127.03, 126.68, 97.74 (C-1), 96.04 (C-1'), 82.07, 81.88, 80.14, 79.95, 77.50, 75.69,
74.97, 74.19, 73.34, 73.16, 73.11, 72.17, 71.98, 69.42, 69.05, 61.84, 55.12, 25.95, 18.31, -5.07, -5.38.
HR ESI-TOF MS (m/z): calcd for CetH7sNO11Si [M + NH4]*, 1028.5344; found, 1028.5355.

Methyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-
benzyl-a-D-glucopyranoside (30)

Donor 3 reacted with acceptor 8 by the general procedure for glycosylation to

BnO*égs give product 30 (83 mg, 91% yield) as a syrup after column purification
BnO 5 (hexanes/ethyl acetate, 14:1) with the stereochemistry determined by Ju1 n2
0 coupling constant. '"H NMR (600 MHz, CDCl3) &: 7.69 — 7.00 (m, 30H, Ph), 5.00

B;?O 0 (d, J=10.2 Hz, 1H, Bn), 4.99 (d, J = 4.2 Hz, 1H, H-1'), 4.98 — 4.89 (m, 3H, Bn),

BnO Gcp, 4.85(d, J=10.8 Hz, 1H, Bn), 4.81 (d, J = 10.2 Hz, 1H, Bn), 4.77 — 4.64 (m, 5H,

30 Bn), 4.59 (d, J = 12.0 Hz, 1H, Bn), 4.58 (d, J = 3.6 Hz, 1H, H-1), 4.05 — 3.97 (m,
2H, H-3, H-3"), 3.85 (dd, J = 12.0, 4.8 Hz, 1H, H-6a), 3.83 — 3.72 (m, 4H, H-5', H-6b, H-6a',6b'"), 3.72 —
3.67 (m, 2H, H-4', H-5), 3.58 (t, J = 9.6 Hz, 1H, H-4), 3.52 (dd, J = 9.6, 3.6 Hz, 1H, H-2'), 3.46 (dd, J =
9.6, 3.6 Hz, 1H, H-2), 3.38 (s, 3H, OCHs), 0.90 (s, 9H, tBu), 0.05 (s, 3H, SiCHs), 0.04 (s, 3H, SiCHs). 13C
NMR (150 MHz, CDCls) &: 138.85, 138.79, 138.73, 138.58, 138.43, 138.21, 128.43, 128.39, 128.37,
128.35, 128.17, 128.03, 128.00, 127.85, 127.81, 127.69, 127.65, 127.57, 127.56, 127.53, 97.97 (C-1),
97.04 (C-1'), 82.15, 81.71, 80.40, 80.14, 77.80, 77.62, 75.74, 75.63, 75.03, 74.87, 73.42, 72.35, 71.67,
70.47,65.74, 62.20, 55.14, 25.95, 18.32, -5.10, -5.35. HR ESI-TOF MS (m/z): calcd for Ce1H7sNO11Si [M
+ NH4]*, 1028.5344; found, 1028.5348.

p-Tolyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethyisilyl-a-D-glucopyranosyl-(1—3)-4,6-O-
benzylidene-2-0O-benzyl-1-thio-3-D-glucopyranoside (31)

Donor 3 reacted with acceptor 9 by the general procedure for
OTBS

glycosylation to give product 31 (78 mg, 86% yield) as a syrup
BnO 0] ph/vo
BnO o) E o after column purification (hexanes/ethyl acetate, 14:1) with the
BnO o OBn STol stereochemistry determined by Ju1 12 coupling constant. '"H NMR
31

(600 MHz, CDCl3) &: 7.54 — 6.92 (m, 29H, Ph), 5.59 (d, J = 3.6
Hz, 1H, H-1"), 5.49 (s, 1H, PhCH), 5.02 — 4.95 (m, 2H, Bn), 4.92 (d, J = 10.8 Hz, 1H, Bn), 4.84 (d, J =
10.8 Hz, 1H, Bn), 4.75 (d, J = 10.2 Hz, 1H, H-1), 4.70 (d, J = 9.6 Hz, 1H, Bn), 4.65 — 4.56 (m, 2H, Bn),
4.43 —4.32 (m, 2H, H-6a, Bn), 4.17 (t, J = 9.6 Hz, 1H, H-3), 4.02 (t, J = 9.6 Hz, 1H, H-3"), 3.95 — 3.91 (m,
1H, H-5), 3.88 — 3.76 (m, 2H, H-4, H-6b), 3.65 (t, J = 9.6 Hz, 1H, H-4'), 3.58 (t, J = 10.2 Hz, 1H, H-2),
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3.55 — 3.51 (m, 1H, H-5), 3.46 — 3.41 (m, 3H, H-2', H-6a",6b"), 2.38 (s, 3H, PhCHs), 0.83 (s, 9H, {Bu), -
0.06 (s, 3H, SiCHs) , -0.07 (s, 3H, SiCHs). '*C NMR (150 MHz, CDCls) &: 139.05, 138.79, 138.24, 137.85,
137.32, 136.91, 132.85, 129.88, 129.40, 129.10, 128.80, 128.45, 128.33, 128.23, 128.19, 128.13, 128.07,
127.79, 127.61, 127.54, 127.46, 127.44, 127.37, 126.38, 102.07 (PhCH), 96.03 (C-1'), 88.76 (C-1), 82.22,
81.84, 79.16, 78.92, 77.14, 76.64, 75.84, 75.76, 74.86, 71.42, 70.95, 69.83, 68.87, 61.40, 26.01, 21.18,
18.27, -5.25, -5.47. HR ESI-TOF MS (m/z): calcd for CeoH7aNO10SSi [M + NH4]*, 1028.4803; found,
1028.4832.

p-Tolyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-benzyl-1-thio-3-D-
glucopyranoside (32)

OBz Donor 4 reacted with acceptor 5 by the general procedure for
Bno‘g% glycosylation to give product 32 (87 mg, 88% yield) as a syrup after
Bno BnO OBn column purification (hexanes/ethyl acetate, 12:1) with the
ngé&/STol stereochemistry determined by Ju1 12 coupling constant. '"H NMR (600

32 OBn MHz, CDCls) 6: 8.03 — 7.99 (m, 2H, Ph), 7.60 — 7.03 (m, 37H, Ph), 5.56

(d, J = 3.6 Hz, 1H, H-1'), 4.92 — 4.88 (m, 4H, Bn), 4.85 (d, J = 10.2 Hz, 1H, Bn), 4.80 (d, J = 10.8 Hz, 1H,
Bn), 4.64 (d, J = 9.6 Hz, 1H, H-1), 4.61 — 4.56 (m, 5H, Bn), 4.52 (d, J = 12.0 Hz, 1H, Bn), 4.41 — 4.39 (m,
2H, H-6a',6b"), 4.10 (t, J = 9.6 Hz, 1H, H-4), 4.06 — 4.02 (m, 1H, H-5), 3.99 (t, J = 9.6 Hz, 1H, H-3'), 3.89
(dd, J = 11.4, 4.2 Hz, 1H, H-6a), 3.82 — 3.78 (m, 2H, H-3, H-6b), 3.62 — 3.55 (m, 2H, H-4', H-5), 3.52 (,
J = 9.6 Hz, 1H, H-2), 3.49 (dd, J = 9.6, 3.6 Hz, 1H, H-2'), 2.33 (s, 3H, PhCH,). *C NMR (150 MHz,
CDCly) &: 166.13, 138.67, 138.37, 138.18, 137.86, 137.83, 137.77, 133.02, 132.75, 129.97, 129.70,
129.68, 129.60, 128.46, 128.43, 128.39, 128.36, 128.32, 128.30, 128.27, 128.23, 128.09, 127.97, 127.95,
127.92, 127.85, 127.72, 127.63, 127.60, 127.51, 127.11, 126.44, 96.64 (C-1'), 87.51 (C-1), 86.57, 81.90,
80.75, 79.68, 78.74, 77.73, 75.76, 75.22, 74.13, 73.36, 73.28, 73.10, 69.64, 68.97, 63.42, 21.16. HR
ESI-TOF MS (m/z): calcd for CesH72NO11S [M + NHJ]*, 1110.4826; found, 1110.4823.

p-Tolyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzyl-1-thio--D-
glucopyranoside (33)

Donor 4 reacted with acceptor 6 by the general procedure for

OBz
BnO o glycosylation to give product 33 (86 mg, 87% vyield) as a syrup after
BnO B, column purification (hexanes/ethyl acetate, 12:1) with the
n

B”OCL&O& stereochemistry determined by Ju1 12 coupling constant. 'H NMR (600
BnO > STol ' MHz, CDCls) &: 8.02 (d, J = 7.8 Hz, 2H), 7.60 — 7.17 (m, 35H, Ph), 7.06
n

33 (d, J = 7.8 Hz, 2H, Ph), 5.03 (d, J = 3.0 Hz, 1H, H-1"), 5.02 (d, J = 11.4
Hz, 1H, Bn), 4.92 (d, J = 10.8 Hz, 1H, Bn), 4.91 — 4.86 (m, 2H, Bn), 4.86 — 4.79 (m, 4H, Bn), 4.74 (d, J
= 12.0 Hz, 1H, Bn), 4.68 — 4.59 (m, 3H, Bn), 4.57 (d, J = 9.6 Hz, 1H, H-1), 4.54 (dd, J = 12.6, 1.8 Hz, 1H,
H-6a"), 4.47 (dd, J = 12.0, 4.2 Hz, 1H, H-6b'), 4.08 — 4.05 (m, 1H, H-5') , 4.05 (t, J = 9.0 Hz, 1H, H-3"),
3.85 (dd, J = 11.4, 4.8 Hz, 1H, H-6a), 3.76 (dd, J = 12.0, 1.8 Hz, 1H, H-6b), 3.71 — 3.61 (m, 3H, H-3, H-
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4, H-4"), 3.60 (dd, J = 9.6, 3.6 Hz, 1H, H-2'), 3.50 — 3.46 (m, 1H, H-5), 3.24 (t, J = 9.0 Hz, 1H, H-2), 2.21
(s, 3H, PhCHs). 13C NMR (150 MHz, CDCls) &: 166.20, 138.54, 138.52, 138.31, 138.09, 138.03, 137.94,
137.75, 133.02, 132.82, 130.01, 129.96, 129.76, 129.69, 128.49, 128.45, 128.44, 128.39, 128.37, 128.25,
128.16, 127.96, 127.83, 127.81, 127.75, 127.72, 127.66, 127.59, 127.57, 97.06 (C-1'), 88.48 (C-1), 86.62,
81.76, 81.13, 80.30, 78.65, 77.57, 75.89, 75.63, 75.46, 75.13, 75.00, 72.45, 68.92, 66.14, 63.42, 21.05.
HR ESI-TOF MS (m/z): calcd for CesH72NO+11S [M + NHJ]*, 1110.4826; found, 1110.4831.

Methyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-benzyl-a-D-
glucopyranoside (34)

Donor 4 reacted with acceptor 7 by the general procedure for
OBz

BnO‘% glycosylation to give product 34 (81 mg, 90% yield) as a syrup after
BnO OBn column purification (hexanes/ethyl acetate, 12:1) with the
8o O ) stereochemistry determined by Jurn2 coupling constant. '"H NMR (600
BnO BnO o MHz, CDCls) 6: 8.01 (d, J = 7.8 Hz, 2H, Ph), 7.58 — 7.18 (m, 33H, Ph),
34 : 5.58 (d, J = 3.6 Hz, 1H, H-1'), 5.01 (d, J = 11.4 Hz, 1H, Bn), 4.95 - 4.89

(m, 2H, Bn), 4.86 — 4.79 (m, 2H, Bn), 4.70 (d, J = 12.0 Hz, 1H, Bn), 4.62 (d, J = 3.6 Hz, 1H, H-1), 4.61 —
4.50 (m, 6H, Bn), 4.39 (dd, J = 12.0, 2.4 Hz, 1H, H-6a'), 4.34 (dd, J = 12.0, 4.2 Hz, 1H, H-6b"), 4.09 (t, J
= 9.0 Hz, 1H, H-3), 4.04 (t, J = 9.0 Hz, 1H, H-4), 4.02 — 3.96 (m, 2H, H-3', H-5'), 3.90 — 3.83 (m, 2H, H-
5, H-6a), 3.67 — 3.63 (m, 1H, H-6b), 3.62 — 3.55 (m, 2H, H-2, H-4"), 3.48 (dd, J = 9.6, 3.6 Hz, 1H, H-2'),
3.39 (s, 3H, OCHs). *C NMR (150 MHz, CDCls) &: 166.10, 139.05, 138.43, 137.96, 137.92, 137.85,
132.99, 130.02, 129.69, 128.45, 128.44, 128.36, 128.34, 128.30, 128.21, 128.18, 128.08, 128.03, 127.94,
127.88, 127.73, 127.69, 127.67, 127.58, 127.55, 127.02, 126.71, 97.79 (C-1), 96.33 (C-1'), 81.92, 81.82,
79.91, 79.78, 77.67, 75.80, 75.19, 74.30, 73.39, 73.36, 73.16, 73.12, 69.56, 68.87, 63.39, 55.18. HR
ESI-TOF MS (m/z): calcd for CeaHesNO12 [M + NHa]*, 1018.4742; found, 1018.4752.

Methyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzyl-a-D-
glucopyranoside (35)

Donor 4 reacted with acceptor 8 by the general procedure for glycosylation

Bnoﬁ to give product 35 (83 mg, 92% yield) as a syrup after column purification
BnO BnG (hexanes/ethyl acetate, 12:1) with the stereochemistry determined by Ju1 n2
o) coupling constant. '"H NMR (600 MHz, CDCl;) 6: 8.02 — 7.91 (m, 2H, Ph), 7.59

BnO 0 —7.20 (m, 33H, Ph), 4.99 (d, J = 4.2 Hz, 1H, H-1"), 4.97 — 4.94 (m, 2H, Bn),
BnO BnO OCH, 4.94 - 4,90 (m, 2H, Bn), 4.83 —4.79 (m, 2H, Bn), 4.72 — 4.68 (m, 3H, Bn), 4.63

35 (d, J=11.4 Hz, 1H, Bn), 4.60 (d, J=10.8 Hz, 1H, Bn), 4.58 (d, J= 12.0 Hz, 1H,

Bn), 4.56 (d, J = 3.6 Hz, 1H, H-1), 4.50 (dd, J = 12.0, 1.8 Hz, 1H, H-6a"), 4.39 (dd, J = 12.0, 4.2 Hz, 1H,
H-6b'), 4.04 — 3.96 (m, 3H, H-3, H-3', H-5"), 3.84 — 3.77 (m, 2H, H-5, H-6a), 3.73 — 3.69 (m, 1H, H-6b),
3.63 — 3.58 (m, 2H, H-4, H-4"), 3.56 (dd, J = 9.6, 3.6 Hz, 1H, H-2"), 3.42 (dd, J = 9.6, 3.6 Hz, 1H, H-2),
3.36 (s, 3H, OCHs). '3C NMR (150 MHz, CDCls) &: 166.19, 138.76, 138.46, 138.29, 138.28, 138.11,
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137.94,133.04,129.91,129.63, 128.43, 128.41, 128.38, 128.34, 128.21, 128.01, 127.99, 127.93, 127.87,
127.81, 127.73, 127.71, 127.69, 127.61, 127.60, 97.89 (C-1), 96.88 (C-1"), 82.08, 81.69, 80.13, 80.09,
77.79, 77.49, 75.76, 75.74, 75.04, 73.34, 72.46, 70.33, 68.85, 65.99, 63.41, 55.19. HR ESI-TOF MS
(m/z): calcd for Ce2HesNO12 [M + NH4]*, 1018.4742; found, 1018.4750.

p-Tolyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—3)-4,6-O-benzylidene-2-O-benzyl-
1-thio-B-D-glucopyranoside (36)

OB Donor 4 reacted with acceptor 9 by the general procedure for

Bnoé% Ph X0 glycosylation to give product 36 (80 mg, 89% yield) as a syrup
BnO 0

BnO o) 0 STol after column purification (hexanes/ethyl acetate, 12:1) with the
j& o

OBn stereochemistry determined by Jurn2 coupling constant. 'H
NMR (600 MHz, CDCls) 6: 7.93 (d, J = 7.2 Hz, 2H, Ph), 7.62 —
6.95 (m, 32H, Ph), 5.61 (d, J = 3.6 Hz, 1H, H-1"), 5.48 (s, 1H, PhCH), 5.09 — 5.05 (m, 2H, Bn), 4.92 (d, J
=10.8 Hz, 1H, Bn), 4.88 (d, J=10.2 Hz, 1H, Bn), 4.74 (d, J = 9.6 Hz, 1H, H-1), 4.71 (d, J = 10.2 Hz, 1H,
Bn), 4.61 (d, J = 12.0 Hz, 1H, Bn), 4.52 (d, J = 10.8 Hz, 1H, Bn), 4.38 (dd, J = 10.2, 4.2 Hz, 1H, H-6a),
4.33 (d, J=12.0 Hz, 1H, Bn), 4.31 — 4.27 (m, 1H, H-5"), 4.21 - 4.16 (m, 2H, H-3, H-6a'), 4.06 (t, J= 9.6
Hz, 1H, H-3'), 4.02 (dd, J = 12.0, 4.2 Hz, 1H, H-6b'), 3.86 (t, J = 9.6 Hz, 1H, H-4), 3.81 (t, J = 10.2 Hz,
1H, H-6b), 3.61 (t, J= 9.6 Hz, 1H, H-2), 3.57 (t, J= 9.6 Hz, 1H, H-4'), 3.54 — 3.47 (m, 2H, H-2', H-5), 2.40
(s, 3H, PhCHs). 3C NMR (150 MHz, CDCls) &: 166.09, 138.55, 138.32, 138.16, 137.54, 137.09, 136.85,
132.85,132.82, 129.95, 129.93, 129.72, 129.50, 129.22, 128.66, 128.48, 128.43, 128.34, 128.26, 128.18,
128.11, 128.06, 127.94, 127.74, 127.71, 127.58, 127.51, 126.47, 102.31 (PhCH), 95.88 (C-1"), 89.10 (C-
1), 82.07, 81.74, 78.73, 77.58, 76.93, 75.92, 75.88, 75.35, 71.13, 69.88, 68.86, 68.68, 63.00, 21.21. HR
ESI-TOF MS (m/z): calcd for Cs1HsaNO11S [M + NH4]*, 1018.4200; found, 1018.4195.

36

3-Azidopropyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranoside (37)

Donor 3 reacted with acceptor 10 by the general procedure for
BnO*égs glycosylation to give product 37 (49 mg, 84% yield) as a syrup after column
BnO purification (hexanes/ethyl acetate, 12:1): a/f = 12:1 as determined by
BnO O._~_Ns integrations of H-1 and TBS signals with the stereochemistry determined by
37 Ji1 12 coupling constant. a-37: TH NMR (600 MHz, CDCly) &: 7.46 — 7.17 (m,
15H, Ph), 4.96 (d, J= 10.8 Hz, 1H, Bn), 4.88 (d, J=10.8 Hz, 1H, Bn), 4.82 (d, J = 10.8 Hz, 1H, Bn), 4.78
(d, J=12.0 Hz, 1H, Bn), 4.72 (d, J = 3.6 Hz, 1H, H-1), 4.66 — 4.62 (m, 2H, Bn), 3.97 (t, J = 9.6 Hz, 1H,
H-3), 3.80 — 3.77 (m, 1H, H-6a), 3.75 - 3.70 (m, 1H, H-5), 3.63 — 3.58 (m, 1H, H-6b), 3.54 (t, J = 9.6 Hz,
1H, H-4), 3.50 (dd, J = 9.6, 3.6 Hz, 1H, H-2), 3.47 — 3.34 (m, 4H, OCH-CH;, CH.N3), 1.93 — 1.81 (m, 2H,
CH2CH.CHz), 0.88 (s, 9H, tBu), 0.04 (s, 3H, SiCHs), 0.03 (s, 3H, SiCHs). '*C NMR (150 MHz, CDCls) o:
138.76, 138.38, 138.30, 128.44, 128.40, 128.33, 128.04, 127.92, 127.88, 127.84, 127.74, 127.62, 96.91
(C-1), 82.03, 80.41, 77.68, 75.80, 75.09, 73.25, 71.75, 64.47, 62.21, 48.38, 28.87, 25.91, 18.30, -5.17, -

5.38. HR ESI-TOF MS (m/z): calcd for C3sHs3N4O6Si [M + NH.]*, 665.3734; found, 665.3735.
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p-Tolyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—6)-4-O-benzyl-2,3-

di-O-isopropylidene-1-thio-a-D-mannopyranoside (38)

OTBS Donor 3 reacted with acceptor 11 by the general procedure for
BnO 0 glycosylation to give product 38 (79 mg, 91% yield) as a syrup after column
BnO BnO purification (hexanes/ethyl acetate, 14:1) with the stereochemistry

Bno%oo determined by Ju1 w2 coupling constant. '"H NMR (600 MHz, CDCls) 6: 7.47
O%Jﬁ —7.09 (m, 24H, Ph), 5.71 (s, 1H, H-1), 4.96 (d, J = 11.4 Hz, 1H, Bn), 4.93
38 STol (4, J=10.8 Hz, 1H, Bn), 4.90 (d, J = 10.8 Hz, 1H, Bn), 4.83 (d, J = 3.6 Hz,
1H, H-1), 4.76 (d, J = 10.8 Hz, 1H, Bn), 4.72 — 4.63 (m, 4H, Bn), 4.42 — 4.35 (m, 3H, H-2, H-3, H-5), 4.01
(t, J=9.6 Hz, 1H, H-3), 3.90 (dd, J = 11.4, 5.4 Hz, 1H, H-6a), 3.81 (dd, J = 11.4, 4.2 Hz, 1H, H-6a), 3.77
(dd, J = 11.4, 1.8 Hz, 1H, H-6b'), 3.76 — 3.68 (m, 2H, H-5', H-4), 3.68 (dd, J = 11.4, 1.8 Hz, 1H, H-6b),
3.59 (t, J = 9.6 Hz, 1H, H-4'), 3.50 (dd, J = 9.6, 3.6 Hz, 1H, H-2'), 2.18 (s, 3H, PhCHs), 1.46 (s, 3H, CCHs),
1.39 (s, 3H, CCHs), 0.90 (s, 9H, tBu), 0.05 (s, 6H, SiCHs). *C NMR (150 MHz, CDCl) 5: 138.88, 138.83,
138.72, 138.24, 137.69, 132.28, 130.15, 129.90, 129.05, 128.34, 128.33, 128.24, 128.11, 127.99, 127.79,
127.72, 127.66, 127.54, 127.53, 127.44, 125.31, 109.51 (CHsCCHs), 97.36 (C-1'), 84.86 (C-1), 81.84,
80.30, 78.45, 77.66, 76.63, 76.16, 75.64, 74.95, 73.03, 72.33, 71.59, 69.86, 66.67, 62.23, 27.90, 26.55,
25.98, 20.99, 18.34, -5.08, -5.38. HR ESI-TOF MS (m/z): calcd for CssHraNO10SSi [M + NHa]*, 980.4803;
found, 980.4813.

p-Tolyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-
benzoyl-1-thio-B-D-galactopyranoside (39)
Donor 3 reacted with acceptor 12 by the general procedure for glycosylation

Bnoﬁs to give product 39 (96 mg, 93% vyield) as a syrup after column purification
BnO (hexanes/ethyl acetate, 15:1) with the stereochemistry determined by Ju1 2
BB;g 0 coupling constant. "H NMR (500 MHz, CDCls) 6: 7.99 (d, J = 8.0 Hz, 2H, Ph),
Bzoﬁsm 7.92 (d, J=8.0 Hz, 2H, Ph), 7.76 (d, J = 8.5 Hz, 2H, Ph), 7.64 — 7.20 (m, 26H,

39 OBz Ph), 7.13 (d, J = 7.5 Hz, 2H, Ph), 5.93 (d, J = 3.0 Hz, 1H, H-4), 5.72 (t, J =

10.0 Hz, 1H, H-2), 5.55 (dd, J = 10.0, 3.5 Hz, 1H, H-3), 4.95 (d, J = 10.5 Hz,
1H, Bn), 4.93 — 4.88 (m, 2H, Bn, H-1), 4.81 (d, J = 11.0 Hz, 1H, Bn), 4.71 (d, J = 3.0 Hz, 1H, H-1'), 4.70
—4.67 (m, 3H, Bn), 4.22 (t, J = 5.5 Hz, 1H, H-5), 3.98 (t, J = 9.5 Hz, 1H, H-3'), 3.92 — 3.86 (m, 2H, H-6a,
H-6a"), 3.84 — 3.78 (m, 2H, H-5', H-6b"), 3.61 (t, J = 9.5 Hz, 1H, H-4"), 3.56 (dd, J = 10.0, 5.0 Hz, 1H, H-
6b), 3.46 (dd, J = 10.0, 3.5 Hz, 1H, H-2'), 2.29 (s, 3H, PhCHs), 0.87 (s, 9H, tBu), 0.01 (s, 6H, SiCHs). '3C
NMR (125 MHz, CDCls) &: 165.44, 165.39, 165.19, 138.87, 138.63, 138.54, 138.16, 134.52, 133.44,
133.24, 133.13, 130.02, 129.82, 129.74, 129.67, 129.44, 129.10, 128.89, 128.49, 128.46, 128.44, 128.39,
128.38, 128.31, 128.22, 128.03, 127.96, 127.84, 127.81, 127.76, 127.73, 127.57, 127.53, 97.12 (C-1",
86.27 (C-1), 81.90, 80.19, 77.47, 76.33, 75.81, 74.97, 73.16, 73.14, 71.86, 68.96, 68.06, 66.48, 62.07,
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25.94,21.24,18.30, -5.15, -5.41. HR ESI-TOF MS (m/z): calcd for Ce7H76NO13SSi [M + NH4]*, 1162.4807;
found, 1162.4805.

Methyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylisilyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-
benzoyl-a-D-glucopyranoside (40)

OTBS Donor 3 reacted with acceptor 13 by the general procedure for glycosylation to

give product 40 (85 mg, 90% vyield) as a syrup after column purification
BnO O
BnO BnO (hexanes/ethyl acetate, 10:1) with the stereochemistry determined by Ju1n2
o coupling constant. '"H NMR (500 MHz, CDCls3) &: 8.02 — 7.20 (m, 30H, Ph), 6.16
BBZZOO < (t, J=9.5Hz, 1H, H-3), 5.55 (t, J = 10.0 Hz, 1H, H-4), 5.24 (dd, J = 10.0, 3.5 Hz,
BzO OM 1H, H-2), 5.23 (d, J = 3.5 Hz, 1H, H-1), 4.91 (d, J= 10.5 Hz, 1H, Bn), 4.89 (d, J =
40 ©

10.0 Hz, 1H, Bn), 4.79 (d, J = 11.0 Hz, 1H, Bn), 4.78 (d, J = 12.5 Hz, 1H, Bn),
4.73 (d, J = 3.5 Hz, 1H, H-1'), 4.68 — 4.63 (m, 2H, Bn), 4.36 — 4.31 (m, 1H, H-5), 4.00 (t, J = 9.5 Hz, 1H,
H-3'), 3.87 (dd, J = 11.0, 7.0 Hz, 1H, H-6a), 3.78 — 3.66 (m, 3H, H-6a",6b", H-6b), 3.61 — 3.55 (m, 2H, H-
4' H-5'), 3.49 (dd, J = 10.0, 3.5 Hz, 1H, H-2'), 3.46 (s, 3H, OCHs), 0.89 (s, 9H, tBu), 0.02 (s, 3H, SiCHs),
0.01 (s, 3H, SiCHs). 3C NMR (125 MHz, CDCls) &: 165.82, 165.81, 165.24, 138.84, 138.50, 133.30,
133.02, 129.93, 129.91, 129.67, 129.29, 129.12, 129.06, 128.39, 128.38, 128.36, 128.33, 128.30, 128.24,
128.11, 127.81, 127.68, 127.60, 127.53, 127.47, 96.95, 96.71, 81.70, 80.37, 77.53, 75.62, 74.74, 73.07,
72.26,71.59, 70.65, 69.68, 68.61, 66.37, 61.97, 55.56, 25.94, 18.30, -5.17, -5.41. HR ESI-TOF MS (m/z):
calcd for Ce1H72NO14Si [M + NH4]*, 1070.4722; found, 1070.4743.

p-Methoxyphenyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—4)-2,3,6-
tri-O-acetyl-8-D-glucopyranoside (41)
Donor 3 reacted with acceptor 14 by the general procedure for

BnO*égs glycosylation to give product 41 (62 mg, 72% yield) as a syrup after
BnO OAc column purification (hexanes/ethyl acetate, 10:1) with the
8o Aocgé&OMP stereochemistry determined by Ju+ 2 coupling constant. '"H NMR (500

a1 OAc MHz, CDCls) &: 7.41 — 6.80 (m, 19H, Ph), 5.36 (t, J = 9.5 Hz, 1H, H-

3), 5.20 (dd, J = 9.5, 7.5 Hz, 1H, H-2), 4.93 (d, J = 7.5 Hz, 1H, H-1),
4.88 — 4.83 (m, 2H, Bn), 4.82 (d, J = 11.0 Hz, 1H, Bn), 4.76 (d, J = 3.5 Hz, 1H, H-1'), 4.75 (d, J = 11.5
Hz, 1H, Bn), 4.66 — 4.62 (m, 2H, Bn), 4.59 (dd, J = 12.0, 2.0 Hz, 1H, H-6a), 4.31 (dd, J = 12.5, 5.0 Hz,
1H, H-6b), 3.93 — 3.86 (m, 2H, H-3', H-4), 3.81 — 3.77 (m, 4H, H-6a', PhOCH), 3.74 (dd, J = 11.5, 2.0
Hz, 1H, H-6b'), 3.70 — 3.64 (m, 2H, H-5, H-5'), 3.56 (t, J = 9.5 Hz, 1H, H-4"), 3.40 (dd, J = 10.0, 3.5 Hz,
1H, H-2"), 2.08 (s, 3H, COCHs), 2.02 (s, 3H, COCHs), 1.94 (s, 3H, COCHs), 0.89 (s, 9H, tBu), 0.04 (s,
3H, SiCHs), 0.02 (s, 3H, SiCHs). 13C NMR (125 MHz, CDCl3) &: 170.13, 170.04, 169.63, 155.69, 150.97,
138.63, 138.41, 138.02, 128.55, 128.43, 128.40, 128.38, 128.21, 128.11, 128.05, 127.78, 127.67, 127.66,
118.70, 114.52, 100.09 (C-1), 99.11 (C-1'), 81.17, 80.44, 77.33, 76.18, 75.77, 74.99, 73.82, 73.60, 73.41,
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73.11,71.64,62.86, 61.89, 55.65, 25.92, 20.91, 20.78, 20.73, 18.34, -5.23, -5.43. HR ESI-TOF MS (m/z):
calcd for Cs2H7o0NO15Si [M + NH.]*, 976.4515; found, 976.4533.

p-Tolyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—4)-2-deoxy-2-
phthalimido-3,6-di-O-benzyl-1-thio-B-D-glucopyranoside (42)

Donor 3 reacted with acceptor 15 by the general procedure for

Bnoﬁs glycosylation to give product 42 (90 mg, 88% yield) as a syrup after
BnO o OBn column purification (hexanes/ethyl acetate, 12:1) with the
gngé&STol stereochemistry determined by Ju1 12 coupling constant. '"H NMR (600

42 NPhth MHz, CDCls) 6: 7.75 (d, J = 6.6 Hz, 1H, Ph), 7.69 — 7.63 (m, 3H, Ph),

7.39 — 7.13 (m, 22H, Ph), 6.98 (d, J = 7.8 Hz, 2H, Ph), 6.91 — 6.76 (m,
5H, Ph), 5.45 (d, J = 10.2 Hz, 1H, H-1), 5.41 (d, J = 3.6 Hz, 1H, H-1'), 4.90 — 4.86 (m, 2H, Bn), 4.83 —
4.77 (m, 2H, Bn), 4.69 (d, J = 10.8 Hz, 1H, Bn), 4.65 — 4.56 (m, 4H, Bn), 4.50 (dd, J = 10.2, 8.4 Hz, 1H,
H-3), 4.37 (d, J = 12.0 Hz, 1H, Bn), 4.32 (t, J = 10.2 Hz, 1H, H-2), 4.15 (t, J = 8.4 Hz, 1H, H-4), 4.05 (dd,
J=11.4, 3.6 Hz, 1H, H-6a), 3.98 (t, J = 9.6 Hz, 1H, H-3'), 3.87 (dd, J = 10.8, 1.2 Hz, 1H, H-6a"), 3.78 —
3.73 (m, 2H, H-5', H-6b), 3.73 — 3.69 (m, 1H, H-5), 3.68 — 3.61 (M, 2H, H-4', H-6b"), 3.47 (dd, J = 9.6, 3.6
Hz, 1H, H-2'), 2.28 (s, 3H, PhCHs), 0.89 (s, 9H, tBu), 0.02 (s, 3H, SiCHs), 0.01 (s, 3H, SiCHs). '3C NMR
(150 MHz, CDCls) &: 168.10, 167.35, 138.64, 138.59, 138.54, 138.15, 138.02, 137.89, 133.39, 129.51,
128.40, 128.35, 128.31, 128.26, 128.07, 128.05, 127.98, 127.89, 127.86, 127.66, 127.63, 127.59, 127.57,
127.46, 127.38, 126.94, 97.38 (C-1'), 83.31 (C-1), 81.76, 81.10, 80.16, 79.33, 77.54, 75.70, 75.62, 75.07,
73.93,73.41,73.21,72.47,69.10, 61.98, 54.58, 25.96, 21.14, 18.33, -5.09, -5.36. HR ESI-TOF MS (m/z):
calcd for CesH7oN2011SSi [M + NHJ]*, 1159.5174; found, 1159.5175.

Isopropyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—2)-3-O-benzoyl-
4,6-O-benzylidene-1-thio-B-D-galactopyranoside (43)

Donor 3 reacted with acceptor 16 by the general procedure for

il glycosylation to give product 43 (76 mg, 86% yield) as a syrup after

OTOBS B20 0,0 column purification (hexanes/ethyl acetate, 12:1) with the
B”B?]g% o stereochemistry determined by Ju1 w2 coupling constant. 'H NMR
BnO ¢ (600 MHz, CDCl3) &: 8.02 — 7.98 (m, 2H, Ph), 7.53 — 7.17 (m, 21H,

877 Ph), 7.00 — 6.90 (m, 2H, Ph), 5.75 (d, J = 3.6 Hz, 1H, H-1"), 5.48 (s,

1H, PhCH), 5.34 (dd, J = 9.6, 3.6 Hz, 1H, H-3), 4.92 (d, J = 12.0 Hz,
1H, Bn), 4.84 (d, J = 10.8 Hz, 1H, Bn), 4.74 (d, J = 9.0 Hz, 1H, H-1), 4.70 — 4.62 (m, 3H, Bn), 4.49 (d, J
= 3.6 Hz, 1H, H-4), 4.45 (t, J = 9.6 Hz, 1H, H-2), 4.43 (d, J = 10.8 Hz, 1H, Bn), 4.35 (dd, J = 12.6, 1.2 Hz,
1H, H-6a), 4.03 (dd, J = 12.6, 1.8 Hz, 1H, H-6b), 3.81 (t, J = 9.6 Hz, 1H, H-3"), 3.73 — 3.69 (m, 1H, H-5'),
3.60 — 3.57 (m, 1H, H-5), 3.50 (dd, J = 11.4, 1.8 Hz, 1H, H-6a'), 3.46 (t, J = 9.6 Hz, 1H, H-4'), 3.44 (dd,
J =96, 3.6 Hz, 1H, H-2'), 3.42 — 3.33 (m, 1H, SCH), 3.31 (dd, J = 11.4, 3.6 Hz, 1H, H-6b"), 1.37 (d, J =
6.6 Hz, 3H, CHCHs), 1.31 (d, J = 6.6 Hz, 3H, CHCHs), 0.80 (s, 9H, tBu), -0.06 (s, 3H, SiCHs), -0.07 (s,

43
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3H, SiCHs). *C NMR (150 MHz, CDCls) &: 166.16, 138.88, 138.81, 138.27, 137.86, 133.14, 129.95,
129.84, 128.84, 128.29, 128.25, 128.08, 128.05, 128.02, 127.94, 127.56, 127.44, 127.13, 127.08, 126.23,
100.85 (PhCH), 96.08 (C-1'), 84.03 (C-1), 81.18, 80.11, 77.10, 75.62, 74.73, 74.15, 73.77, 73.13, 71.54,
69.89, 69.32, 69.15, 61.80, 34.43, 25.88, 24.48, 23.67, 18.26, -5.22, -5.41. HR ESI-TOF MS (m/z): calcd
for CssH72NO11SSi [M + NH4]*, 994.4595; found, 994.4603.

p-Tolyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranosyl-(1—4)-6-deoxy-2,3-di-
O-isopropylidene-1-thio-a-D-mannopyranoside (44)

OTBS Donor 3 reacted with acceptor 17 by the general procedure for

BnO 0 glycosylation to give product 44 (69 mg, 89% yield) as a syrup after
BnO BrG column purification (hexanes/ethyl acetate, 12:1) with the stereochemistry
n

Og%é?% determined by Jn1H2 coupling constant. '"H NMR (600 MHz, CDCls) o:
44 STol 7.45-7.26 (m, 17H, Ph), 7.13 (d, J = 7.8 Hz, 2H, Ph), 5.67 (d, J = 3.0 Hz,

1H, H-1"), 5.66 (s, 1H, H-1), 4.98 (d, J = 10.8 Hz, 1H, Bn), 4.88 (d, J =
11.4 Hz, 1H, Bn), 4.86 — 4.79 (m, 2H, Bn), 4.74 (d, J = 11.4 Hz, 1H, Bn), 4.67 (d, J = 10.8 Hz, 1H, Bn),
4.36 (dd, J=7.2,5.4 Hz, 1H, H-3), 4.32 (d, J = 5.4 Hz, 1H, H-2), 4.23 (dq, J = 9.6, 6.0 Hz, 1H, H-5), 3.93
(t, J = 9.6 Hz, 1H, H-3"), 3.84 (dd, J = 11.4, 4.2 Hz, 1H, H-6a"), 3.75 (dd, J = 11.4, 1.8 Hz, 1H, H-6b"),
3.70 - 3.63 (m, 2H, H-5', H-4), 3.57 (t, J = 9.6 Hz, 1H, H-4"), 3.54 (dd, J = 9.6, 3.6 Hz, 1H, H-2"), 2.33 (s,
3H, PhCHs), 1.54 (s, 3H, CCHs), 1.37 (s, 3H, CCHs), 1.21 (d, J= 6.0 Hz, 3H, H-6), 0.87 (s, 9H, {Bu), 0.03
(s, 3H, SiCHs), 0.02 (s, 3H, SiCHs). 3C NMR (150 MHz, CDCls) o: 138.81, 138.46, 138.12, 137.84,
132.56, 129.80, 129.57, 128.41, 128.40, 128.15, 128.07, 128.04, 127.78, 127.74, 127.61, 109.45
(CH3sCCHs), 95.15 (C-1"), 84.14 (C-1), 81.71, 80.13, 78.56, 77.66, 77.42, 76.80, 75.85, 75.20, 72.97,
72.12,65.58, 62.14, 28.00, 26.59, 25.94, 21.14, 18.36, 18.35, -5.15, -5.40. HR ESI-TOF MS (m/z): calcd
for C49HesNOeSSi [M + NH.]*, 874.4384; found, 874.4390.

Diosgenyl 2,3,4-tri-O-benzyl-6-O-tert-butyldimethylsilyl-a-D-glucopyranoside (45)

Donor 3 reacted with acceptor 18 by the general
procedure for glycosylation to give product 45 (80 mg,
92% vyield) as a syrup after column purification
(hexanes/ethyl acetate, 25:1) with the stereochemistry
determined by Ju1n2 coupling constant. '"H NMR (600
MHz, CDCl3) 6: 7.40 - 7.13 (m, 15H, Ph), 5.35-5.31 (m,
1H), 5.01 (d, J = 10.8 Hz, 1H, Bn), 4.92 (d, J = 3.6 Hz, 1H, H-1), 4.90 (d, J = 10.8 Hz, 1H, Bn), 4.83 (d,
J=10.8 Hz, 1H, Bn), 4.78 (d, J = 12.0 Hz, 1H, Bn), 4.69 — 4.63 (m, 2H, Bn), 4.42 (q, J = 7.2 Hz, 1H),
4.03 (t, J=9.6 Hz, 1H), 3.82 — 3.72 (m, 3H), 3.54 — 3.47 (m, 4H), 3.39 (t, J = 11.4 Hz, 1H), 2.48 — 2.41
(m, 1H), 2.31 — 2.25 (m, 1H), 2.05 - 1.42 (m, 15H), 1.35 - 0.92 (m, 13H), 0.89 (s, 9H, tBu), 0.83 — 0.78
(m, 6H), 0.05 (s, 3H, SiCHs), 0.04 (s, 3H, SiCHs). '*C NMR (150 MHz, CDCls) 6: 140.83, 138.90, 138.43,
138.33, 129.02, 128.44, 128.40, 128.22, 128.10, 128.06, 127.98, 127.82, 127.74,127.59, 125.29, 121.44,
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109.27, 93.96 (C-1), 82.12, 80.83, 80.24, 78.03, 77.26, 77.05, 76.83, 75.80, 75.64, 75.11, 73.07, 71.64,
66.84, 62.46, 62.11, 56.52, 50.04, 41.61, 40.27, 39.79, 37.05, 36.95, 32.08, 31.86, 31.44, 31.40, 30.31,
28.81, 27.25, 25.98, 21.48, 20.86, 19.46, 18.33, 17.16, 16.31, 14.56, -5.11, -5.34. HR ESI-TOF MS (m/z):
calcd for CeoHgsNOgSi [M + NH4]*, 978.6279; found, 978.6285.

3-Azidopropyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranoside (46)

OBz Donor 4 reacted with acceptor 10 by the general procedure for

BnO‘g% glycosylation to give product 46 (50 mg, 87% yield) as a syrup after column
(0]

Bn purification (hexanes/ethyl acetate, 9:1) with the stereochemistry

ans O N determined by Ju1 12 coupling constant. '"H NMR (600 MHz, CDCls) &: 8.02

—7.98 (m, 2H, Ph), 7.58 — 7.22 (m, 18H, Ph), 5.02 (d, J = 10.8 Hz, 1H, Bn),

492 (d, J=10.8 Hz, 1H, Bn), 4.85 (d, J = 10.8 Hz, 1H, Bn), 4.80 (d, J = 12.0 Hz, 1H, Bn), 4.73 (d, J =

3.6 Hz, 1H, H-1), 4.65 (d, J = 12.0 Hz, 1H, Bn), 4.62 (d, J = 10.8 Hz, 1H, Bn), 4.55 (dd, J = 12.0, 2.4 Hz,

1H, H-6a), 4.47 (dd, J = 12.0, 4.8 Hz, 1H, H-6b), 4.04 (t, J = 9.6 Hz, 1H, H-3), 3.97 — 3.92 (m, 1H, H-5),

3.79-3.72 (m, 1H, OCH.CH>), 3.61 (t, J = 9.6 Hz, 1H, H-4), 3.58 (dd, J = 9.6, 3.6 Hz, 1H, H-2), 3.49 —

3.33 (m, 3H, CH2N3, OCH>CH>), 1.97 — 1.83 (m, 2H, CH>CH.CH>). '3C NMR (150 MHz, CDCls) 6: 166.19,

138.50, 138.11, 137.68, 133.09, 129.84, 129.63, 128.51, 128.49, 128.38, 128.13, 128.08, 127.98, 127.95,

127.77, 97.00 (C-1), 81.99, 80.25, 77.62, 75.91, 75.27, 73.34, 69.01, 64.79, 63.43, 48.26, 28.82. HR
ESI-TOF MS (m/z): calcd for C37H43N4O7 [M + NH4]*, 655.3132; found, 655.3134.

p-Tolyl 6-0-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—6)-4-O-benzyl-2,3-di-O-
isopropylidene-1-thio-a-D-mannopyranoside (47)

OBz Donor 4 reacted with acceptor 11 by the general procedure for

BnO o) glycosylation to give product 47 (77 mg, 90% yield) as a syrup after column

B”;%Oﬁ purification (hexanes/ethyl acetate, 10:1) with the stereochemistry

0 (d, J = 8.4 Hz, 2H, Ph), 7.59 — 6.99 (m, 27H, Ph), 5.71 (s, 1H, H-1), 5.00 —
47 4.91 (m, 3H, Bn), 4.82 (d, J = 3.6 Hz, 1H, H-1), 4.78 (d, J = 10.2 Hz, 1H,
Bn), 4.69 (s, 2H, Bn), 4.65 — 4.61 (m, 2H, Bn), 4.50 (dd, J = 12.0, 2.4 Hz, 1H, H-6a'), 4.46 (dd, J = 12.0,
4.2 Hz, 1H, H-6b'), 4.43 — 4.34 (m, 3H, H-2, H-3, H-5), 4.03 (t, J = 9.6 Hz, 1H, H-3'), 4.02 — 3.97 (m, 1H,
H-5'), 3.91 (dd, J = 11.4, 5.4 Hz, 1H, H-6a), 3.72 (dd, J = 10.2, 6.6 Hz, 1H, H-4), 3.67 — 3.61 (m, 2H, H-
4', H-6b), 3.55 (dd, J = 9.6, 3.6 Hz, 1H, H-2"), 2.17 (s, 3H, PhCHs), 1.47 (s, 3H, CCHs), 1.39 (s, 3H,
CCHs). '*C NMR (150 MHz, CDCl3) &: 166.22, 138.57, 138.46, 138.12, 138.02, 137.80, 133.58, 133.01,
132.33, 130.15, 129.95, 129.92, 129.91, 129.66, 128.45, 128.43, 128.41, 128.35, 128.31, 128.17, 128.00,
127.97, 127.86, 127.83, 127.80, 127.74, 127.71, 127.58, 109.56 (CH3CCHs), 97.40 (C-1'), 84.88 (C-1),
81.82, 80.03, 78.43, 77.58, 76.59, 76.05, 75.78, 75.19, 73.02, 72.40, 69.76, 68.85, 67.01, 63.43, 27.92,
26.55, 21.00. HR ESI-TOF MS (m/z): calcd for Cs7HesNO11S [M + NHa4]*, 970.4200; found, 970.4224.

BnOO é OO determined by Ju1 H2 coupling constant. '"H NMR (600 MHz, CDCls) &: 8.00
% STol
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p-Tolyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzoyl-1-thio--D-
galactopyranoside (48)

OBz Donor 4 reacted with acceptor 12 by the general procedure for glycosylation
Bnoﬁg% to give product 48 (95 mg, 94% vyield) as a syrup after column purification
Bno BnO S (hexanes/ethyl acetate, 10:1) with the stereochemistry determined by Ju1 2
BzQ coupling constant. 'H NMR (500 MHz, CDCls) &: 8.06 (d, J = 7.5 Hz, 2H, Ph),
Bzoé&sml 8.02 (d, J = 8.0 Hz, 2H, Ph), 7.89 (d, J = 8.5 Hz, 2H, Ph), 7.89 (d, J = 8.5 Hz,

48 OF? 2H, Ph), 7.63 — 7.11 (m, 31H, Ph), 7.13 (d, J = 7.5 Hz, 2H, Ph), 5.96 (d, J =

3.5 Hz, 1H, H-4), 5.76 (t, J = 10.0 Hz, 1H, H-2), 5.59 (dd, J = 10.0, 3.5 Hz, 1H, H-3), 5.02 (d, J = 10.5
Hz, 1H, Bn), 4.96 (d, J = 8.0 Hz, 1H, H-1), 4.94 (d, J = 9.5 Hz, 1H, Bn), 4.85 (d, J = 9.5 Hz, 1H, Bn), 4.74
(d, J = 3.5 Hz, 1H, H-1"), 4.71 (s, 2H, Bn), 4.67 (d, J = 10.5 Hz, 1H, Bn), 4.60 (dd, J = 12.0, 3.5 Hz, 1H,
H-6a"), 4.56 (dd, J = 12.0, 4.0 Hz, 1H, H-6b"), 4.28 (t, J = 6.0 Hz, 1H, H-5), 4.21 — 4.17 (m, 1H, H-5'),
4.06 (t, J = 9.5 Hz, 1H, H-3'), 3.96 (dd, J = 9.5, 6.0 Hz, 1H, H-6a), 3.65 (t, J = 9.5 Hz, 1H, H-4"), 3.62 —
3.57 (m, 2H, H-2', H-6b), 2.30 (s, 3H, PhCHs). 3C NMR (125 MHz, CDCls) &: 166.24, 165.49, 165.43,
165.21, 138.63, 138.62, 137.97, 137.85, 134.52, 133.50, 133.28, 133.18, 133.08, 130.00, 129.90, 129.84,
129.75, 129.74,129.73, 129.43, 128.95, 128.87, 128.52, 128.49, 128.42, 128.27, 128.25, 128.06, 127.98,
127.84,127.74,127.57, 97.13 (C-1'), 86.43 (C-1), 81.96, 80.01, 77.50, 76.27, 75.94, 75.22, 73.24, 73.14,
69.27, 68.96, 68.07, 66.95, 63.46, 21.26. HR ESI-TOF MS (m/z): calcd for CesHesNO14S [M + NH.J*,
1152.4204; found, 1152.4208.

Methyl 6-0-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzoyl-a-D-
glucopyranoside (49)

OBz Donor 4 reacted with acceptor 13 by the general procedure for glycosylation

BnO*&% to give product 49 (86 mg, 92% yield) as a syrup after column purification
@)
BnO

Bn (hexanes/ethyl acetate, 8:1) with the stereochemistry determined by Ju1n2

© coupling constant. '"H NMR (500 MHz, CDCls) 6: 8.06 — 7.21 (m, 35H, Ph), 6.17

Bé(z)o 9 (t, J=10.0 Hz, 1H, H-3), 5.52 (t, J = 10.0 Hz, 1H, H-4), 5.26 (d, J = 3.5 Hz, 1H,

BzO ome H-1),5.19(dd, J = 10.0, 3.5 Hz, 1H, H-2), 5.00 (d, J = 11.0 Hz, 1H, Bn), 4.95 (d,

49 J=11.0Hz, 1H, Bn), 4.85 (d, J= 11.0 Hz, 1H, Bn), 4.81 (d, J=12.5 Hz, 1H, Bn),

4.76 (d, J = 3.5 Hz, 1H, H-1"), 4.68 (d, J = 12.5 Hz, 1H, Bn), 4.64 (d, J = 11.0 Hz, 1H, Bn), 4.51 (d, J =

12.0 Hz, 1H, H-6a"), 4.38 — 4.30 (m, 2H, H-5, H-6b"), 4.12 — 4.05 (m, 2H, H-3', H-5"), 3.90 (dd, J = 11.0,

6.5 Hz, 1H, H-6a), 3.61 — 3.55 (m, 3H, H-2', H-4', H-6b), 3.49 (s, 3H, OCHj5). *C NMR (125 MHz, CDCl5)

0: 166.13, 165.80, 165.74, 165.23, 138.62, 138.31, 138.06, 133.39, 133.32, 133.06, 133.02, 130.02,

129.94, 129.90, 129.69, 129.29, 129.14, 128.98, 128.49, 128.46, 128.43, 128.41, 128.27,128.15, 127.92,

127.90, 127.85, 127.77, 127.69, 96.88, 96.82, 81.73, 80.28, 77.64, 75.77, 74.94, 73.15, 72.19, 70.62,

69.55, 68.98, 68.59, 66.58, 63.43, 55.64. HR ESI-TOF MS (m/z): calcd for Ce2He2NO1s5 [M + NH4]*,
1060.4119; found, 1060.4149.

S16



p-Methoxyphenyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-acetyl-g-
D-glucopyranoside (50)
Donor 4 reacted with acceptor 14 by the general procedure for

Bno‘§§ glycosylation to give product 50 (64 mg, 75% yield) as a syrup after
BnO Bn0 ) OAc column purification (hexanes/ethyl acetate, 8:1) with the
AC;&&/OMP stereochemistry determined by Ju1 12 coupling constant. 'TH NMR (500

50 OAc MHz, CDCls) &: 8.04 — 6.79 (m, 24H, Ph), 5.38 (t, J = 9.5 Hz, 1H, H-3),

5.18 (dd, J = 9.5, 8.0 Hz, 1H, H-2), 4.93 (d, J = 7.5 Hz, 1H, H-1), 4.91
(d, J = 11.0 Hz, 1H, Bn), 4.88 (d, J = 11.0 Hz, 1H, Bn), 4.84 (d, J = 10.5 Hz, 1H, Bn), 4.82 (d, J = 3.5 Hz,
1H, H-1'), 4.76 (d, J = 12.0 Hz, 1H, Bn), 4.66 (d, J = 12.0 Hz, 1H, Bn), 4.62 — 4.57 (m, 2H, Bn, H-6a),
4.54 (dd, J = 12.0, 2.0 Hz, 1H, H-6a'), 4.42 (dd, J = 12.0, 4.5 Hz, 1H, H-6b'"), 4.28 (dd, J = 12.0, 5.0 Hz,
1H, H-6b), 4.05 — 4.00 (m, 1H, H-5'), 3.97 (t, J = 9.5 Hz, 1H, H-3'), 3.89 (t, J = 9.5 Hz, 1H, H-4), 3.78 (s,
3H, PhOCHs), 3.72 — 3.67 (m, 1H, H-5), 3.57 (t, J = 9.5 Hz, 1H, H-4'), 3.49 (dd, J = 10.0, 3.5 Hz, 1H, H-
2'), 2.09 (s, 3H, COCHs), 1.99 (s, 3H, COCHs), 1.95 (s, 3H, COCHs). 13C NMR (125 MHz, CDCls) &
170.13, 170.05, 169.57, 166.08, 155.72, 150.92, 138.36, 137.82, 137.66, 133.10, 129.84, 129.66, 128.64,
128.51, 128.45, 128.40, 128.23, 128.19, 128.11, 128.00, 127.90, 127.82, 118.73, 114.53, 100.03 (C-1),
98.73 (C-1'), 81.23, 80.33, 77.48, 76.34, 75.86, 75.12, 73.86, 73.50, 73.37, 71.56, 70.42, 63.38, 62.56,
55.65, 20.93, 20.77, 20.72. HR ESI-TOF MS (m/z): calcd for CssHssO1sNa [M + Na]*, 971.3466; found,
971.3496.

p-Tolyl 6-0O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-2-deoxy-2-phthalimido-3,6-di-
O-benzyl-1-thio-B-D-glucopyranoside (51)
Donor 4 reacted with acceptor 15 by the general procedure for

OBz
BnO o glycosylation to give product 51 (86 mg, 84% yield) as a syrup after
BnO OBn column purification (hexanes/ethyl acetate, 11:1) with the
BnO

go_\é&SW stereochemistry determined by Ju1 12 coupling constant. 'H NMR (600
n
51 NPhth MHz, CDCls) &: 8.12 — 8.05 (m, 1H, Ph), 8.02 — 7.95 (m, 2H, Ph), 7.76

—7.12 (m, 28H, Ph), 7.02 — 6.71 (m, 7H, Ph), 5.41 (d, J = 10.2 Hz, 1H,
H-1), 5.36 (d, J = 3.6 Hz, 1H, H-1'), 4.98 — 4.87 (m, 2H, Bn), 4.80 — 4.74 (m, 2H, Bn), 4.63 — 4.58 (m, 3H,
Bn), 4.54 — 4.51 (m, 2H, Bn), 4.48 (dd, J = 10.2, 9.0 Hz, 1H, H-3), 4.44 (dd, J = 12.0, 2.4 Hz, 1H, H-6a),
4.39 (dd, J = 12.0, 4.8 Hz, 1H, H-6b"), 4.33 (d, J = 12.0 Hz, 1H, Bn), 4.28 (t, J = 10.2 Hz, 1H, H-2), 4.13
(t, J = 9.6 Hz, 1H, H-4), 4.11 — 4.08 (m, 1H, H-5'), 4.02 — 3.98 (m, 2H, H-3', H-6a), 3.75 (dd, J = 11.4, 1.8
Hz, 1H, H-6b), 3.69 — 3.63 (m, 1H, H-5), 3.57 (t, J = 9.6 Hz, 1H, H-4), 3.51 (dd, J = 9.6, 3.6 Hz, 1H, H-
2'), 2.27 (s, 3H, PhCHs). 13C NMR (150 MHz, CDCls) &: 166.11, 138.27, 138.23, 138.16, 138.05, 137.82,
137.73, 133.64, 133.38, 133.03, 130.15, 129.90, 129.63, 129.51, 128.86, 128.47, 128.44, 128.39, 128.36,
128.23, 128.04, 127.88, 127.86, 127.72, 127.70, 127.66, 127.46, 127.43, 126.90, 126.26, 97.30 (C-1"),
83.45 (C-1), 81.71, 80.76, 79.99, 79.30, 77.70, 76.44, 75.75, 75.20, 73.94, 73.26, 73.25, 69.79, 68.76,
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63.49, 54.53, 21.13. HR ESI-TOF MS (m/z): calcd for CegHeoN2012S [M + NH.]*, 1149.4571; found,
1149.4579.

Isopropyl 6-0-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—2)-3-O-benzoyl-4,6-O-
benzylidene-1-thio-B-D-galactopyranoside (52)

Donor 4 reacted with acceptor 16 by the general procedure for

Ph7\ glycosylation to give product 52 (74 mg, 85% vyield) as a syrup after

OB; B20 0.0 column purification (hexanes/ethyl acetate, 10:1) with the
BHB%S% o stereochemistry determined by Ju1 12 coupling constant. '"H NMR (600
BnO o S MHz, CDCls) &: 7.99 (d, J = 7.8 Hz, 2H, Ph), 7.91 (d, J = 7.8 Hz, 2H,

52 \]7 Ph), 7.51 — 7.44 (m, 4H, Ph), 7.43 — 7.39 (m, 2H, Ph), 7.36 — 7.14 (m,

18H, Ph), 6.91 — 6.87 (m, 2H, Ph), 5.80 (d, J = 3.6 Hz, 1H, H-1"), 5.50
(s, 1H, PhCH), 5.40 (dd, J = 9.6, 3.6 Hz, 1H, H-3), 4.95 (d, J = 11.4 Hz, 1H, Bn), 4.90 (d, J = 10.8 Hz,
1H, Bn), 4.76 (d, J = 9.0 Hz, 1H, H-1), 4.71 — 4.65 (m, 3H, Bn), 4.49 (d, J = 4.2 Hz, 1H, H-4), 4.46 (t, J =
9.6 Hz, 1H, H-2), 4.37 — 4.30 (m, 2H, H-6a, Bn), 4.23 (d, J = 12.0 Hz, 1H, H-6a"), 4.06 — 4.02 (m, 1H, H-
6b), 4.01 — 3.97 (m, 1H, H-5"), 3.90 — 3.85 (m, 2H, H-3', H-6b"), 3.61 — 3.58 (m, 1H, H-5), 3.52 (dd, J =
9.6, 3.6 Hz, 1H, H-2"), 3.48 (t, J = 9.6 Hz, 1H, H-4"), 3.39 — 3.33 (m, 1H, SCH), 1.34 (d, J = 6.6 Hz, 3H,
CHCHs), 1.29 (d, J = 6.6 Hz, 3H, CHCHs). 13C NMR (150 MHz, CDCl3) 5: 166.17, 166.12, 138.50, 138.06,
137.99, 137.70, 133.38, 132.91, 129.78, 129.73, 129.69, 129.51, 128.91, 128.41, 128.35, 128.30,
128.17, 128.10, 128.09, 127.92, 127.67, 127.62, 127.42, 127.38, 126.17, 100.95 (PhCH), 95.99 (C-1),
83.89 (C-1), 81.14, 79.88, 77.21, 75.78, 74.55, 74.48, 73.87, 73.13, 70.42, 69.37, 69.13, 68.88, 63.26,
34.57, 24.33, 23.68. HR ESI-TOF MS (m/z): calcd for CsiHe2NO12S [M + NHJ]*, 984.3993; found,
984.4005.

p-Tolyl 6-0-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-6-deoxy-2,3-di-O-
isopropylidene-1-thio-a-D-mannopyranoside (53)

Donor 4 reacted with acceptor 17 by the general procedure for
OBz

BnO o glycosylation to give product 53 (66 mg, 87% yield) as a syrup after column
BnO o purification (hexanes/ethyl acetate, 14:1) with the stereochemistry
n

Oéﬁh\ determined by Ju1 2 coupling constant. '"H NMR (600 MHz, CDCls) 6: 8.00
STol (d,J=7.8Hz, 2H, Ph), 7.57 — 7.04 (m, 22H, Ph), 5.67 (d, J = 4.2 Hz, 1H,

H-1"), 5.66 (s, 1H, H-1), 5.04 (d, J=10.2 Hz, 1H, Bn), 4.92 (d, J=10.8 Hz,
1H, Bn), 4.88 — 4.82 (m, 2H, Bn), 4.75 (d, J = 11.4 Hz, 1H, Bn), 4.61 (d, J = 10.8 Hz, 1H, Bn), 4.51 (dd,
J=12.0, 2.4 Hz, 1H, H-6a"), 4.46 (dd, J = 12.0, 4.8 Hz, 1H, H-6b"), 4.35 (t, J = 6.0 Hz, 1H, H-3), 4.31 (d,
J=5.4Hz 1H, H-2), 4.28 — 4.21 (m, 1H, H-5), 4.08 — 4.03 (m, 1H, H-5), 4.01 (t, J = 9.6 Hz, 1H, H-3"),
3.70 — 3.57 (m, 3H, H-2', H-4, H-4"), 2.34 (s, 3H, PhCHs), 1.44 (s, 3H, CCHs), 1.34 (s, 3H, CCHs), 1.26
(d, J=6.0 Hz, 3H, H-6). '*C NMR (150 MHz, CDCls) &: 166.25, 138.53, 137.95, 137.94, 137.68, 133.05,
132.64, 129.85, 129.79, 129.71, 129.65, 129.46, 128.49, 128.38, 128.19, 128.08, 127.99, 127.90, 127.77,

53
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109.53 (CHsCCHs), 95.29 (C-1'), 84.18 (C-1), 81.75, 79.90, 78.35, 78.33, 77.72, 76.69, 75.94, 75.33,
73.05, 69.36, 65.39, 63.73, 27.93, 26.48, 21.17, 18.37. HR ESI-TOF MS (m/z): calcd for CsoHssNO+16S
[M + NHJ]*, 864.3781; found, 864.3783.

Diosgenyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranoside (54)

Donor 4 reacted with acceptor 18 by the general
procedure for glycosylation to give product 54 (80 mg,
93% vyield) as a syrup after column purification
(hexanes/ethyl acetate, 15:1): a/ = 10:1 as determined

by integrations of H-1 and CHs signals with the

stereochemistry determine by Ju1,n2 coupling constant.
0-54: '"H NMR (600 MHz, CDCls) &: 8.00 — 7.97 (m, 2H, Ph), 7.56 — 7.52 (m, 1H, Ph), 7.42 — 7.19 (m,
17H, Ph), 5.23 (d, J = 5.4 Hz, 1H), 5.04 (d, J = 10.8 Hz, 1H, Bn), 4.92 (d, J = 11.4 Hz, 1H, Bn), 4.91 (d,
J=3.6 Hz, 1H, H-1), 4.84 (d, J = 10.8 Hz, 1H, Bn), 4.78 (d, J = 12.0 Hz, 1H, Bn), 4.67 (d, J = 12.0 Hz,
1H, Bn), 4.61 (d, J = 10.8 Hz, 1H, Bn), 4.56 — 4.52 (m, 1H, H-6a), 4.48 — 4.40 (m, 2H, H-6b, H-4), 4.12
—4.05 (m, 2H, H-3, H-5), 3.58 — 3.53 (m, 2H, H-2), 3.50 — 3.44 (m, 2H), 3.39 (t, J = 10.8 Hz, 1H), 2.50 —
2.40 (m, 1H), 2.33 — 2.28 (m, 1H), 2.03 — 1.40 (m, 15H), 1.35 — 0.75 (m, 19H). "*C NMR (150 MHz,
CDCIs) 6: 166.26, 140.59, 138.63, 138.10, 137.72, 132.97, 129.85, 129.71, 128.52, 128.47, 128.43,
128.41,128.37,128.32, 128.20, 128.15, 128.11, 128.07, 128.00, 127.97, 127.94, 127.72, 121.53, 109.27,
94.38 (C-1), 82.07, 80.80, 80.05, 77.98, 76.58, 75.89, 75.28, 73.13, 68.85, 66.84, 63.77, 62.09, 56.52,
49.99, 41.59, 40.26, 39.86, 39.76, 37.00, 36.89, 32.10, 31.85, 31.41, 31.38, 30.30, 28.80, 27.39, 20.82,
19.38, 19.35, 17.15, 16.29, 14.55. HR ESI-TOF MS (m/z): calcd for Ce1H7sNOg [M + NH4]*, 968.5677;
found, 968.5682.

3-Azidopropyl 6-0-benzoyl-2,3-di-O-benzyl-a-D-glucopyranosyl-(1—4)-6-O-benzoyl-2,3-di-O-
benzyl-a-D-glucopyranoside (58)

OBz i) TolSCI, AgOTf, -78 °C iif) ToISCI, AgOTf, -78 °C

TBSO’é& ii) addition of 61, -78 °Ctort  iv) addition of 10, -78 °C to rt
BnO STol N
OBn 2O\ o 4 /" N

62 BnO STol HO

10
61 OBn
OBz OBz

TBSO 0 HO 0
BnO Ao OBz 3HF-Et,;N  BnO ) OBz
0O O DCM-CH,CN 0 2 N
BnO BnO 3

BnO N BnO
0 0
63 N~ 58

After the mixture of donor 62 (350 mg, 0.51 mmol) and freshly activated MS 4A in anhydrous diethyl
ether (20 mL) was stirred at room temperature for 1.0 h and then cooled to -78 °C, a solution of AQOTf

(132 mg, 0.51 mmol) in diethyl ether (1.5 mL) was added. The mixture was stirred for 15 min, and p-
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TolSCI (74 pL, 0.51 mmol) was added through a microsyringe without touching the flask. Fifteen minutes
later, a solution of acceptor 61 (262 mg, 0.46 mmol) in anhydrous diethyl ether (2.0 mL), which was
precooled to -78 °C, was added. The reaction was warmed up to room temperature slowly in 1.5 h and
stirred for another 15 min, before it was cooled to -78 °C again. Next, the AQOTf (118 mg, 0.46 mmol) in
anhydrous diethyl ether (1.0 mL), p-TolSCI (66 pL, 0.46 mmol), and precooled 10 (46 mg, 0.46 mmol)
were added sequentially. The reaction mixture was warmed up to room temperature slowly and stirred
for another 15 min before it was quenched with EtsN, diluted with CH,Cl,, and filtered. The filtrate was
concentrated under vacuum, and the residue purified by flash silica gel column chromatography
(hexanes/ethyl acetate, 8:1) to provide 63. To the solution of 63 in acetonitrile/CH2Cl; (V/V, 1:3, 4 mL)
was added triethylamine trihydrofluoride (1 mL). The reaction solution was stirred at room temperature
for overnight. The mixture was diluted with ethyl acetate (20 mL) and washed with saturated aq. NaHCO3
solution and brine, the organic layer was dried with NaSO4 and concentrated. Purification of the residue
on a silica gel column (hexanes/ethyl acetate, 7:1) provided product 58 (279 mg, 61% for three steps)
as a syrup. '"H NMR (600 MHz, CDCls) &: 8.08 — 7.96 (m, 4H, Ph), 7.60 — 7.51 (m, 2H, Ph), 7.47 — 7.37
(m, 4H, Ph), 7.31 - 7.15 (m, 20H, Ph), 5.71 (d, J = 3.6 Hz, 1H, H-1"), 5.02 (d, J = 11.4 Hz, 1H, Bn), 4.89
(d, J=10.8 Hz, 1H, Bn), 4.82 — 4.75 (m, 2H, Bn), 4.72 (d, J = 3.6 Hz, 1H, H-1), 4.71 (dd, J = 12.0, 2.4
Hz, 1H, H-6a), 4.65 (d, J = 12.0 Hz, 1H, Bn), 4.61 (d, J = 12.0 Hz, 1H, Bn), 4.58 (dd, J = 12.0, 3.6 Hz,
1H, H-6a'), 4.55 — 4.52 (m, 3H, Bn, H-6b), 4.28 (dd, J = 12.0, 2.4 Hz, 1H, H-6b'), 4.10 (t, J = 9.0 Hz, 1H,
H-3'), 4.09 — 4.05 (m, 1H, H-5), 4.00 (dd, J = 9.6, 8.4 Hz, 1H, H-4), 3.90 — 3.87 (m, 1H, H-5"), 3.86 (t, J =
9.6 Hz, 1H, H-3), 3.77 — 3.71 (m, 1H, OCH2CH), 3.58 (dd, J = 9.0, 3.6 Hz, 1H, H-2), 3.51 (t, J = 9.6 Hz,
1H, H-4"), 3.47 — 3.38 (m, 4H, H-2', OCH2CH2, N3CH.), 2.77 (s, 1H, OH), 1.94 — 1.87 (m, 2H, CH2CH.CH>).
3C NMR (150 MHz, CDCls) 6: 166.87, 166.15, 138.83, 138.40, 137.83, 137.76, 133.25, 133.15, 129.82,
129.71,129.67, 129.64, 128.51, 128.48, 128.34, 128.32, 128.31, 128.25, 128.02, 128.00, 127.97, 127.83,
127.65, 127.58, 127.13, 126.57, 97.12 (C-1"), 96.58 (C-1), 81.46, 80.86, 80.41, 78.91, 75.60, 74.17,
73.60, 73.37, 73.22, 71.12, 70.20, 68.39, 64.89, 63.79, 63.42, 48.25, 28.78. HR ESI-TOF MS (m/z):
calcd for Cs7Hs9N3O13Na [M + Na]*, 1016.3946; found, 1016.3933.

3-Azidopropyl 4,6-di-O-[6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-6-O-benzoyl-
2,3-di-O-benzyl-a-D-glucopyranosyl]-2,3-di-O-benzyl-a-D-glucopyranosyl-(1—4)-6-O-benzoyl-
2,3-di-O-benzyl-a-D-glucopyranosyl-(1—4)-6-O-benzoyl-2,3-di-O-benzyl-a-D-glucopyranoside
(56)
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i) TolSCI, iii) ToISCI, v) TolSClI,

AgOTf, -78 °C AgOTf, -78 °C AgOTf, -78 °C
OBz ii) addition of 61, iv) addition of 59, vi) addition of 58,
BnO (0] -78°Ctort -78°Ctort -78°Ctort
BnO STol
OBn BzO HO BzO
4 HO (0] HO (0] HO (@]
BnO STol gno STol  BnO OBz
OBn OBn BnO o o)
61 59 BnO N3
BnO o\j
OBz 58
BnO (0]
BnO OBz
BzO BnO o
BnO 0 ) 50
BnO n
BnO o BzO o BnO
BnO (0]
BnO 0 0
BnO
BzO
BnO 0 0

BnO OBz
56 BnO & o
BnO N3
BnO o\/(

After the mixture of donor 4 (128 mg, 194 umol) and freshly activated MS 4A in anhydrous diethyl
ether (10 mL) was stirred at room temperature for 1.0 h and then cooled to -78 °C, a solution of AQOTf
(50 mg, 194 uymol) in diethyl ether (0.5 mL) was added. The mixture was stirred for 15 min, and p-TolSCI
(28 uL, 194 uymol) was added through a microsyringe without touching the flask. Fifteen minutes later, a
solution of precooled acceptor 61 (100 mg, 176 pmol) in anhydrous diethyl ether (1.5 mL) was added.
The reaction was warmed up to room temperature slowly in 1.5 h and stirred for another 15 min, before
it was cooled to -78 °C. Next, the AgOTf (45 mg, 176 pmol) in anhydrous diethyl ether (0.5 mL), p-TolSCI
(25 uL, 176 umol), and precooled 59 (37 mg, 80 umol) were added sequentially. The reaction mixture
was warmed up to room temperature slowly in 1.5 h and stirred for another 15 min before it was cooled
to -78 °C again. Then, the AgOTf (21 mg, 80 umol) in anhydrous diethyl ether (0.2 mL), p-TolSCI (12 pL,
80 umol), and precooled 58 (79 mg, 80 umol) were added in the same sequence. The reaction was
warmed up to room temperature slowly and stirred for another 15 min before it was quenched with EtsN,
diluted with CH.Cl,, and filtered. The filtrate was concentrated under vacuum, and the residue purified
by flash silica gel column chromatography (hexanes/ethyl acetate, 8:1) to provide 56 (143 mg, 54% yield
for one-pot three step reactions) as a white syrup. '"H NMR (600 MHz, CDCl3) 6: 8.16 — 8.09 (m, 3H, Ph),
8.08 — 7.99 (m, 4H, Ph), 7.95 — 7.89 (m, 4H, Ph), 7.58 — 6.85 (m, 99H, Ph), 5.86 (d, J = 3.6 Hz, 1H, H-
14), 5.68 (d, J = 3.6 Hz, 1H, H-1B), 5.62 (d, J = 3.6 Hz, 1H, H-1¢), 5.59 (d, J = 3.6 Hz, 1H, H-1P), 5.36 (d,
J=3.0 Hz, 1H, H-18), 5.29 (d, J = 3.6 Hz, 1H, H-1F), 5.17 (d, J = 10.8 Hz, 1H, Bn), 5.05 — 4.97 (m, 2H),
4.90-4.79 (m, 7H), 4.78 —4.74 (m, 3H), 4.72 (d, J = 3.6 Hz, 1H, H-1¢), 4.70 — 4.65 (m, 4H), 4.65 — 4.58
(m, 4H), 4.58 — 4.43 (m, 13H), 4.41 — 4.29 (m, 5H), 4.26 — 4.19 (m, 4H), 4.19 — 4.03 (m, 10H), 4.02 —
3.88 (m, 8H), 3.80 (d, J = 10.2 Hz, 1H), 3.75 - 3.69 (m, 1H), 3.65 (t, J = 9.6 Hz, 1H), 3.62 — 3.57 (m, 3H),
3.57 — 3.35 (m, 10H), 3.16 (dd, J = 9.6, 3.6 Hz, 1H), 1.93 — 1.81 (m, 2H). *C NMR (150 MHz, CDCl5) o:
166.12, 166.04, 165.96, 165.86, 165.73, 139.17, 138.89, 138.73, 138.63, 138.40, 138.15, 137.94, 137.90,
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137.89,137.82,137.71,137.68, 137.57, 133.45, 133.30, 133.18, 133.04, 132.88, 132.84, 130.04, 129.97,
129.95, 129.91, 129.84, 129.81, 129.76, 129.73, 129.70, 129.66, 129.64, 129.62, 129.58, 128.66, 128.54,
128.52,128.49, 128.45, 128.40, 128.38, 128.34, 128.32, 128.31, 128.27, 128.25, 128.22, 128.18, 128.15,
128.08, 128.04, 128.00, 127.98, 127.95, 127.94, 127.92,127.85, 127.75,127.74,127.71,127.67, 127 .53,
127.50,127.48,127.42,127.37,127.25,127.23,127.20, 127.16, 127.03, 126.85, 126.81, 126.72, 126.68,
126.50, 126.26, 96.96 (C-1P), 96.93 (C-1%), 96.90 (C-18), 96.71 (C-1E), 96.63 (C-1¢), 96.54 (C-1€), 96.25
(C-1F), 81.88, 81.62, 81.34, 81.21, 80.85, 80.31, 80.19, 79.91, 79.64, 79.35, 79.05, 78.88, 78.26, 77.63,
77.57,75.75, 75.63, 75.33, 74.96, 74.90, 74.77, 74.40, 73.85, 73.72, 73.57, 73.34, 73.26, 72.49, 72.30,
72.24,71.95, 69.97, 69.80, 69.44, 69.38, 68.62, 67.87, 64.89, 63.98, 63.86, 63.61, 63.31, 63.03, 62.97,
48.28, 28.81. HR ESI-TOF MS (m/z): calcd for C199H201N4O42 [M + NH.]*, 3318.3715; found, 3318.3709.

3-Aminopropyl 4,6-di-O-[a-D-glucopyranosyl-(1—4)-a-D-glucopyranosyl]-a-D-glucopyranosyl-
(1—4)-a-D-glucopyranosyl-(1—4)-a-D-glucopyranoside (55)

OBz

BnO 0
BzO BnO&ﬁ OBz HO
o o  Bo S o HO‘%
BnO Bzo— oM 1) CH4ONa,
BnO 0

O CH3;0H-DCM

BnO 0 _— >

BnO o 2) Hy, Pd(OH),/C,
BnO OBz CH30H-DCM, 50 psi HO OH

HO
BnO OBz HO OH
BnO (o] o
o 0 HO NH,
BnO N3 HO \/(
56 BnO OJ 55 0.

To a solution of 56 (50 mg, 15 pmol) in CHsOH/CHCI; (V/V, 3:1, 10 mL) was added sodium methoxide
(1 mL, 1.0 M in methanol). The reaction mixture was stirred at room temperature for 3 hours and then
neutralized by Amberlite® IR120 hydrogen form. The resin was removed by filtration and the filtrate was
concentrated under vacuum. The residue was dissolved in a mixed solvent of CH;OH/CHCl, (V/V, 9:1,
10 mL), and a catalytic amount of 20 wt% Pd(OH)./C was added. The reaction mixture was stirred for
36 h under Hz atmosphere in 50 psi. The progress of the reaction was monitored by MALDI-TOF mass
spectrometer. Upon completion, the reaction mixture was filtrated and the filtrate was purified on a
Sephadex G-25 gel column with H>O as the eluent to produce the synthetic target 55 (16 mg, 85% over
two steps) as a white foam. '"H NMR (600 MHz, D,0) é: 5.23 (d, J = 4.2 Hz, 1H, H-14), 5.21 (d, J = 3.6
Hz, 1H, H-18), 5.18 (d, J = 4.2 Hz, 1H, H-1¢), 5.16 (d, J = 3.6 Hz, 1H, H-1P), 5.14 (d, J = 3.6 Hz, 1H, H-
18), 4.78 (d, J = 3.6 Hz, 1H, H-1F), 4.75 (d, J = 4.2 Hz, 1H, H-1¢), 3.87 — 3.37 (m, 42H), 3.25 - 3.21 (m
2H), 3.04 — 2.92 (m, 2H), 1.87 — 1.78 (m, 2H). *C NMR (150 MHz, D,0) &: 99.86 (C-1E), 99.81 (C-1°),
99.75 (C-1P), 99.56 (C-1B), 99.32 (C-14), 98.37 (C-1F), 98.00 (C-1°), 78.59, 77.65, 77.24, 76.64, 76.54,
73.37,73.23,73.20, 73.11, 72.88, 72.79, 72.71, 72.59, 71.69, 71.56, 71.52, 71.26, 71.23, 71.20, 71.17,
71.00, 70.77, 70.23, 70.22, 70.12, 69.16, 69.15, 67.32, 65.75, 60.53, 60.43, 60.36, 60.34, 60.32, 60.23,
37.67, 26.37. HR ESI-TOF MS (m/z): calcd for C4sHsoNOss [M + H]*, 1210.4460, found, 1210.4484.
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p-Tolyl 6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-6-O-benzoyl-2,3-di-O-benzyl-a-
D-glucopyranosyl-(1—6)-2,3-di-O-benzyl-1-thio-8-D-glucopyranoside (64)

OBz
i) TolSCI,
OBz AgOTf, -78 °C BEOO‘%
Bré(g‘;ﬁ&‘ i addition of 59, °"° |
) OBz 78 °C to rt O’%
S 0 BnO
Bng§$/s-rOI /

OBn H

0
60 HO ° é&
Bngksw BnO STol

59 OBn

Donor 60 (300 mg, 0.27 mmol) reacted with acceptor 59 (115 mg, 0.25 mmol) by the general procedure
for glycosylation to give product 64 (286 mg, 80%) as a syrup after column purification (hexanes/ethyl
acetate, 6:1) with the stereochemistry determined by Ju1 12 coupling constant. '"H NMR (600 MHz, CDCls)
0: 8.04 (d, J = 8.4 Hz, 2H, Ph), 7.97 (d, J = 8.4 Hz, 2H, Ph), 7.57 — 6.96 (m, 45H, Ph), 5.60 (d, J = 3.6
Hz, 1H, H-1"), 5.01 (d, J = 11.4 Hz, 1H, Bn), 4.87 (d, J = 3.0 Hz, 1H, H-1"), 4.93 — 4.80 (m, 6H, Bn), 4.76
(d, J=10.8 Hz, 1H, Bn), 4.72 — 4.52 (m, 9H, H-1, H-6a',6b', Bn), 4.39 (dd, J = 12.0, 1.8 Hz, 1H, H-6a"),
4.33 (dd, J=12.0, 3.6 Hz, 1H, H-6b"), 4.20 — 4.04 (m, 2H, H-3', H-5'), 4.04 — 3.94 (m, 4H, H-3", H-4', H-
5", H-6a), 3.73 (t, J = 9.6 Hz, 1H, H-4), 3.62 — 3.57 (m, 3H, H-2', H-4", H-6b), 3.54 (t, J = 9.0 Hz, 1H, H-
3), 3.51 - 3.46 (m, 2H, H-5, H-2"), 3.33 (t, J = 9.6 Hz, 1H, H-2), 3.06 — 2.98 (m, 1H, OH), 2.25 (s, 3H,
PhCHs). *C NMR (150 MHz, CDCls) &: 166.13, 165.96, 138.95, 138.60, 138.34, 138.06, 137.87, 137.80,
137.77,133.13, 132.95, 132.64, 129.92, 129.88, 129.78, 129.76, 129.72, 129.66, 128.55, 128.52, 128.51,
128.47,128.44,128.41, 128.36, 128.33, 128.31, 128.25, 128.18, 127.96, 127.92, 127.85, 127.81, 127.78,
127.68, 127.57, 127.52, 127.03, 126.56, 97.35 (C-1"), 97.01 (C-1"), 88.28 (C-1), 86.12, 81.70, 81.29,
80.28, 80.16, 79.48, 77.63, 77.26, 75.74, 75.49, 75.35, 75.02, 74.62, 74.31, 73.44,72.94, 72.13, 70.04,
68.41, 68.07, 63.82, 63.25, 21.10. HR ESI-TOF MS (m/z): calcd for CggsHg2NO17S [M + NH4]*, 1466.6086;
found, 1466.6102.

p-Tolyl 4,6-di-O-[6-O-benzoyl-2,3,4-tri-O-benzyl-a-D-glucopyranosyl-(1—4)-6-O-benzoyl-2,3-di-O-
benzyl-a-D-glucopyranosyl]-2,3-di-O-benzyl-1-thio-B-D-glucopyranoside (57)

OBz I) TO|SC|, OBZ

AgOTf, -78 °C BnO
Bgoﬁ% ii) addition of 64, OBz BnO OBZ
n OBz 78 °C to rt BnO BnO
BnO 0 (e}
BnO O

(0]
BngéS/STOI OBz BnO z BnO
OBn  BnO BnO
60 BnO B OBz BnO o
"o 0 STol
BnO
BnO

BnO
OBn
o 57

HO 0]
64 BnO STol

OBn
Donor 60 (180 mg, 0.16 mmol) reacted with acceptor 64 (214 mg, 0.15 mmol) by the general

procedure for glycosylation to give product 57 (316 mg, 88%) as a syrup after column purification
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(hexanes/ethyl acetate, 8:1) with the stereochemistry determined by Ju1 12 coupling constant. '"H NMR
(600 MHz, CDCls) &: 8.05 (d, J = 7.8 Hz, 2H, Ph), 8.01 (d, J = 7.8 Hz, 2H, Ph), 7.94 (d, J = 8.4 Hz, 4H,
Ph), 7.53 - 6.91 (m, 76H, Ph), 5.63 (d, J = 3.6 Hz, 1H, H-14), 5.58 (d, J = 3.6 Hz, 1H, H-1B), 5.36 (d, J =
3.0 Hz, 1H, H-1°€), 5.24 (d, J = 3.0 Hz, 1H, H-1P), 5.09 (d, J = 11.4 Hz, 1H, Bn), 4.95 (d, J = 11.4 Hz, 1H,
Bn), 4.90 —4.64 (m, 13H, Bn), 4.68 — 4.44 (m, 12H, H-1E, Bn), 4.42 - 4.16 (m, 8H), 4.15—3.83 (m, 11H),
3.69 (t, J = 8.4 Hz, 1H), 3.60 (t, J = 9.6 Hz, 1H, H-3F), 3.58 — 3.52 (m, 3H), 3.52 — 3.39 (m, 3H), 3.23 (t,
J=9.6 Hz, 1H, H-2F), 2.23 (s, 3H, PhCHs). *C NMR (150 MHz, CDCls) 6: 166.03, 165.95, 165.90, 165.89,
138.92, 138.68, 138.39, 138.31, 138.06, 137.89, 137.86, 137.85, 137.82, 137.72,137.71, 137.54, 133.16,
133.03, 132.94,132.88, 132.76, 130.89, 130.11, 129.96, 129.93, 129.89, 129.78, 129.73, 129.70, 129.66,
129.66, 129.62, 128.81, 128.46, 128.41, 128.38, 128.36, 128.30, 128.26, 128.22, 128.20, 128.13, 128.08,
128.05, 127.99, 127.93, 127.88, 127.85, 127.78, 127.68, 127.64, 127.61, 127.55, 127.51, 127.47, 127 .45,
127.35, 127.08, 127.00, 126.96, 126.86, 126.50, 126.38, 97.56 (C-18), 97.14 (C-14), 96.78 (C-1°), 96.21
(C-1P), 88.33 (C-1F), 85.54, 81.77, 81.64, 81.19, 80.84, 80.54, 80.27, 79.84, 79.43, 79.31, 78.36, 77.55,
75.70, 75.66, 75.29, 75.22, 75.05, 74.91, 74.19, 73.88, 73.38, 73.15, 72.56, 72.51, 70.04, 69.92, 69.53,
68.33, 65.60, 65.55, 63.79, 63.72, 63.17, 21.10. HR ESI-TOF MS (m/z): calcd for C149H150NO2S [M +
NH.4]*, 2449.0014; found, 2449.0010.
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Il. NMR spectra of synthetic intermediates and final products
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