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General Information

All solvents purchased were of commercial grade and reagents were purchased from
Sigma-Aldrich, Merck, Carbosynth, Spectrochem, Alfa Aesar, Avra and used without further

purification for reactions.

Analysis

Reactions were monitored by TLC on Kieselgel 60 F254 (Merck). Detection was done
by examination under UV light (254 nm) and by charring with 10% sulfuric acid in water.
Purification was performed by both Ultra High Performance Liquid Chromatography
(UHPLC) using column [Particle size: (1) 12, Dim: (mm) 250 x 10] in reverse phase and in
normal phase using silica gel [Merck, 60-120 mesh] and Flash column chromatography
(Combiflash ® NextGen 300). Extracts were concentrated in vacuo using both Biichi rotary
evaporator (bath temperatures up to 40 °C) at a pressure of either 15 mmHg (diaphragm pump)
and 0.7 mmHg (oil pump), at rt. *H- and *C NMR were recorded on a Bruker 600 MHz ,500
MHz, and 400 MHz spectrometer using CDClIs as solvent. Chemical shift values are reported
in ppm with the solvent as the internal standard (CDCls: § 7.26 for *H, & 77.16 for *3C). Data
are reported as follows: chemical shifts (8), multiplicity (s = singlet, d = doublet, dd = doublet
of doublet, ddd = doublet of doublet of doublets, dt = doublet of triplet, t = triplet, td = triplet
of doublet, g = quartet, m = multiplet) etc., coupling constants J (Hz), and integration. High-
resolution mass measurements were performed using Agilent technologies mass spectrometer
(QTOF-ESI mode). The diastereomeric ratios were calculated from crude NMR. Specific
rotation was recorded in Autopol Il S2, the units of the specific rotation is (deg-mL)/(g-dm)

and concentration c is given in g/100 ml.
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Hemiacetals used in this study:

OBn oP OAc po OP TBDPSO OTBDPS  pB,0 OBz
Bno\>—0 PO&&H AcO\N—0 0 o 0
Bn(&\h‘ PO AcO PO BzO
oH oH on op TBDPSO o oH
P = p-MeBn P = p-MeBn
1a 1b 1c 1d le 1f

Figure 1.
1a, 1c, le, 1f were synthesized following literature procedures®2.

General procedure 1

3,4,6-tri-para-methyl-O-benzyl-D-glycal (110 mg, 0.24 mmol, 1eqv.) was dissolved in 2 ml of
90:10:1 THF: water: 8(M) HCI and was stirred for 24 h!. The reaction mixture was then
concentrated and extracted with DCM three times. The organic phase was washed with brine,
dried over anhydrous Na>SOs and concentrated. The crude was purified by Flash column
chromatography in Ethyl acetate/Hexane solvent system.

Synthesis of 3,4,6-Tri- para-methyl-O-benzyl-2-deoxy-a/p-D-glucopyranose (1b)
OBnMe-p

p-MeBnO'&L
p-MeBnO

OH
1b

1b was synthesized according to general procedure 1 (white solid, 85.7 mg, 75 %, a: p = 2.6:1,
Rr=0.30 (Hexane/EtOAc, 3:2, v/v). *H NMR (500 MHz, CDCls) § 7.25 — 7.02 (m, 15H), 5.39
(s, 1H), 4.88 — 4.72 (m, 2H), 4.67 — 4.53 (m, 4H), 4.50-4.42 (m, 3H), 4.04-3.96 (m, 2H), 3.70-
3.60 (m, 3H), 3.50 — 3.41 (m, 2H), 3.21 (s, 1H), 2.64 (s, 1H), 2.43-2.35 (m, 1H)2.33 (s, 12H),
2.26 (dd, J=12.8, 4.1 Hz, 1H), 1.71 - 1.63 (m, 1H), 1.53 (d, J = 11.9 Hz, 1H). *C NMR (126
MHz, CDCl3) & 136.33, 136.22, 134.66, 134.50, 134.30, 134.26, 133.99, 128.11, 128.04,
128.03, 127.98, 127.94, 127.11, 127.07, 126.83, 126.78, 93.17, 91.20, 77.98, 77.44, 76.62,
75.86, 74.03,73.71, 72.33,70.74,70.43, 69.92, 68.11, 68.04, 37.03, 34.51, 20.13. HRMS (ESI)
calcd for CapHaoNOs [M+NH4] * 494.2906, found 494.2910. [o] ?;)5: 0.32 (c 0.01, CHCIy).

Synthesis of 3,4,6-Tri- para-methyl-O-benzyl-2-deoxy-a/p-D-galactopyranose (1d)

p-MeBnO OBnMe-p

%&\
p-MeBnO

OH
1d

1d was synthesized according to general procedure 1 (White solid, 86.9 mg, 76 %, a: B =
3.3:1, Rr= 0.31 (Hexane/EtOAc, 3:2, v/v). *H NMR (500 MHz, CDCl3) § 7.24 — 7.06 (m,
12H), 5.39 (s, 1H), 4.85 (d, J = 11.5 Hz, 1H), 4.57 — 4.51 (m, 3H), 4.44 (d, J = 11.8 Hz, 1H),
434 (d, J = 11.7 Hz, 1H), 4.07 (t, J = 5.8 Hz, 1H), 3.93 (d, J = 10.8 Hz, 1H), 3.78 (s, 1H),
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3.53 (t, J = 8.2 Hz, 1H), 3.39 (dd, J = 9.1, 5.7 Hz, 1H), 3.27 (s, 1H), 2.33 (s, 6H), 2.31 (s,
3H), 2.16 (t, J = 12.4 Hz, 1H), 1.94 (d, J = 12.4 Hz, 1H). 3C NMR (126 MHz, CDCl3) &
136.35, 136.15, 136.11, 134.77, 134.53, 133.89, 128.05, 128.01, 127.84, 127.45, 127.08,
126.41, 91.57, 73.21, 72.86, 72.27, 71.82, 69.33, 69.07, 69.03, 30.10, 20.13, 20.12. HRMS
(ESI) calcd for CaoHaoNOs [M+NH<] * 494.2906, found 494.2906. [o] = 0.66 (c 0.016,

CHCls).

Synthesis of 2-(4-methoxybenzoyl)benzoic acid (5)

COOH

Scheme 1

To a solution of phthalic anhydride (4 g, 27 mmol,) in dichloromethane (100 mL) was added
anisole (14.7 mL,135 mmol,). The solution was cooled in an ice bath and was added Aluminum
chloride (7.2 g, 54 mmol) in portion wise. The ice bath was removed after 20 min and the
reaction mixture was allowed to reach to room temperature. Then, the reaction mixture was
refluxed for overnight. After completion of reaction, the reaction mixture was cooled to room
temperature, and poured carefully into a stirred solution of ice/IN HCI (150 mL). The organic
layer was separated, and the aqueous layer was extracted with dichloromethane (3x150 mL).
The combined organic layer was extracted with cold aqueous 1N NaOH (300 mL). The aqueous
layer was extracted with dichloromethane (3x100 mL). The organic layers were discarded and
the cold aqueous basic layer was acidified with concentrated HCI to make the pH reach 6,
resulting in a milky white suspension. This was extracted with dichloromethane (3x200 mL),
dried (by Na>SQs), and the organic layers were concentrated to provide compound 5 (4.5 g, 65
%) as a white solid.

Synthesis of ortho-[1-(p-methoxy phenyl)vinyl]benzoic acid (6)

e N
COOH g oK CH, COOH
THEF, TIHE, 0°C-RT O O
MeO
5 70%, 6
. y,
Scheme 2.

To a suspension of methyl triphenylphosphonium iodide (7.14 g, 20.0 mmol) in THF (100 mL)
was added potassium tert-butoxide (3.36 g, 30.0 mmol) at 0 °C. The mixture was then stirred
for 30 min. Then 2-(4-methoxybenzoyl) benzoic acid (5) (10.0 mmol) was added to the reaction
mixture at 0 °C. The mixture was allowed to warm to room temperature, and stirred for 24 h.
After completion of the reaction, THF was evaporated and the mixture was treated with 10%
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NaOH (100 mL). The aqueous layer was washed with DCM (50 mL) and acidified with 1N
HCI to make the pH reach 6. The aqueous layer was extracted with ethyl acetate (350 mL). The
combined extracts were washed with brine (100 mL), dried over Na>SOs, and evaporated in
vacuo. The residue was purified by recrystallization from petroleum ether/ethyl acetate to give
the product as a white solid, ortho-[1-(p-methoxy phenyl) vinyl]benzoic acid (6)3.The
compound 6a were synthesized by following literature procedures®.

COOH DCC, DMAP o o
o i DCM  0° C -RT =2
PO; ;: PO
OH O O Overnight o O
R
la-f

R=0Me, 6

P = protecting group R=H,6a O
9

R=H, 92 %, 2g
R

R = OMe, 85-95 %, 2a-f

Scheme 3.

General procedure 2

To a solution of Sugar (1.0 equiv. 1a-f) and benzoic acid (6, 6a) (1.2 equiv.) in dry DCM was
added 4-dimethylaminopyridine (DMAP) (0.2 equiv.) and N,N'-Dicyclohexylcarbodiimide
(DCC) was added at 0 °C. The resulting mixture was allowed to reach room temperature and
stirred for overnight. After completion of the reaction, the mixture was diluted with CH2Cly,
and washed with water and brine. The organic layer was dried over Na>SOg, filtered, and
concentrated in vacuo. The residue was purified by Flash column chromatography to afford the
glycosyl donors (2a-g).*

0,
MeO 2¢, 88 %

R =H, 2g, R R = OMe, 2a, MeO B = 1:4 a:B=123

92 %, a:p=1:2.2, 91%,0:p=1:24

o-MeBno OBnMe-p TBDPSO OTBDPS B20 OBz
0 o o o o
p-MeBnO& TBDPSO&N &L\

o

21, 85 %
af=1.3:1

2d, 92 %
af=1:2.5

MeO MeO MeO

Figure 2. Glycosyl Donors used for this study
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Synthesis of 3,4,6-tri-O-benzyl-2-deoxy-D-glucopyranosyl-2-(1-(4-
methoxyphenyl)vinyl)benzoate (2a)
OBn

BnO 0 o
BnO
SO

MeO

Compound 2a was prepared from 1a (434.5 mg, 1 mmol) according to General procedure 2.
The crude product was purified by Flash column chromatography to afford 2a (610.4 mg, 91
%, o: B = 1:2.4) as a white solid, Rr= 0.52 (Hexane/EtOAc, 4:1, v/v). 'H NMR (600 MHz,
CDCl3) 6 7.90 (d, J = 7.7 Hz, 1H), 7.82 (d, J = 7.7 Hz, 1H), 7.51 (dd, J = 10.8, 4.2 Hz, 1H),
7.50 — 7.46 (m, 1H), 7.42 — 7.37 (m, 2H), 7.35 - 7.22 (m, 19H), 7.17 (t, J = 8.9 Hz, 6H), 6.79
(d, J=8.7 Hz, 2H), 6.75 (d, J = 8.7 Hz, 1H), 6.24 (d, J = 2.0 Hz, 1H), 5.61 (s, 1H), 5.59 (d, J
= 1.7 Hz, 1H), 5.57 (s, 1H), 5.12 (s, 1H), 5.02 (s, 1H), 4.86 (d, J = 10.8 Hz, 1H), 4.82 (d, J =
10.9 Hz, 1H), 4.63 — 4.57 (m, 3H), 4.53 (d, J = 3.0 Hz, 1H), 4.52 (d, J = 1.9 Hz, 1H), 4.49 (d,
J=12.1 Hz, 2H), 4.45 (d, J = 12.1 Hz, 1H), 4.39 (q, 11.6 Hz, 1H), 3.74 (d, J = 4.0 Hz, 1H),
3.72 (s, 4H), 3.70 (d, J = 1.4 Hz, 1H), 3.68 (dd, J = 6.1, 2.4 Hz, 1H), 3.65 (dd, J = 9.0, 3.9 Hz,
1H), 3.63 (d, J = 4.4 Hz, 1H), 3.61 (s, J = 5.8 Hz, 2H), 3.59 (d, J = 9.2 Hz, 1H), 3.56 (d, J =
9.6 Hz, 1H), 3.51 (dd, J = 10.8, 1.2 Hz, 1H), 3.48 — 3.44 (m, 1H), 2.14 (dd, J = 13.1, 3.3 Hz,
1H), 2.12-2.07 (m, 1H), 1.77 — 1.70 (m, 1H), 1.55 (q, J = 11.4 Hz, 1H). *3C NMR (151 MHz,
CDCls) 6 166.47, 165.47, 159.36, 159.21, 148.53, 148.26, 143.39, 142.83, 138.65, 138.59,
138.30, 138.23, 138.17, 138.09, 133.30, 132.74, 132.07, 131.74, 131.33, 131.02, 130.99,
130.23, 130.19, 130.09, 128.48, 128.41, 128.39, 128.37, 128.31, 128.12, 128.01, 127.97,
127.95, 127.77, 127.76, 127.73, 127.70, 127.66, 127.64, 127.62, 127.54, 127.50, 113.72,
113.56, 112.57, 112.13, 93.14, 92.97, 78.89, 77.47, 75.93, 74.98, 74.84, 73.63, 73.53, 73.50,
71.73, 71.46, 68.68, 68.37, 55.25, 55.12, 34.88, 34.28.HRMS (ESI) calcd for Ca3HisNO7
[M+NH4]* 688.3274, found 688.3274. [a] 3;)5: 0.88 (c 0.015, CHCIy)

2a

Synthesis of 3,4,6-tri- para-methyl- O-benzyl-2-deoxy-D-glucopyranosyl-2-(1-(4-
methoxyphenyl)vinyl)benzoate (2b)

OBnMe-p
p-MeBnO 0 o)

p-MeBnO
)
» O)

MeO

Compound 2b was prepared from 1b (476.6 mg, 1 mmol) according to General procedure 2.
The crude product was purified by Flash column chromatography to afford 2b (641.6 mg, 90
%, a: B = 1:4) as a colourless syrup, Rf = 0.52 (Hexane/EtOAc, 4:1, v/v). 'H NMR (600 MHz,
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CDCls) § 7.90 (d, J = 7.7 Hz, 1H), 7.52 (t, J = 7.4 Hz, 1H), 7.40 (t, J = 7.7 Hz, 1H), 7.33 (d, J
= 7.5 Hz, 1H), 7.21 (dd, J = 7.3, 3.8 Hz, 4H), 7.18 (d, J = 8.6 Hz, 2H), 7.14 (d, J = 7.6 Hz, 2H),
7.10 (d, J = 7.7 Hz, 2H), 7.08 (d, J = 7.5 Hz, 2H), 7.03 (d, J = 7.8 Hz, 2H), 6.79 (d, J = 8.6 Hz,
2H), 5.61 (s, 1H), 5.55 (d, J = 8.8 Hz, 1H), 5.11 (s, 1H), 4.79 (d, J = 10.5 Hz, 1H), 4.59 — 4.54
(m, 2H), 4.49 (d, J = 11.4 Hz, 1H), 4.43 (d, J = 11.2 Hz, 2H), 3.74 (s, 3H), 3.69 (dd, J = 10.8,
3.8 Hz, 1H), 3.65 (d, J = 10.0 Hz, 1H), 3.57 (dd, J = 11.2, 4.8 Hz, 1H), 3.53 (t, J = 9.0 Hz, 1H),
3.42 (d, J = 9.0 Hz, 1H), 2.35 (s, 3H), 2.32 (s, 3H), 2.32 (s, 3H), 2.07 (dd, J = 11.4, 3.8 Hz,
1H), 1.56 — 1.49 (m, 1H). 13C NMR (151 MHz, CDCls) & 165.43, 159.16, 148.49, 143.36,
137.40, 137.36, 137.27, 135.26, 135.19, 135.04, 133.26, 131.99, 131.27, 130.22, 130.07,
129.11, 129.00, 128.98, 128.14, 127.92, 127.81, 127.48, 113.51, 112.50, 92.95, 78.66, 77.09,
75.91, 74.78, 73.30, 71.36, 68.34, 55.22, 34.90, 21.19, 21.17. HRMS (ESI) calcd for
CasHs2NO7 [M+NHJ] * 730.3744, found 730.3746. [a] = 0.86 (c 0.014, CHCls).

Synthesis of 3,4,6-tri-O-acetyl-2-deoxy-D-glucopyranosyl-2-(1-(4-
methoxyphenyl)vinyl)benzoate (2c)

MeO

Compound 2c was prepared from 1c (290.3 mg, 1 mmol) according to General procedure 2.
The crude product was purified by Flash column chromatography to afford 2c (463.4 mg, 88
%, a: B = 1:2.3) as a yellow syrup, Rf = 0.4 (Hexane/EtOAc, 3:1, v/v). The a anomer,'H NMR
(600 MHz, CDCl3) 6 7.88 (d,J = 7.7 Hz, 1H), 7.54 (t, J = 7.5 Hz, 1H), 7.45 (t, J = 7.6 Hz, 1H),
7.32 (d, J =7.6 Hz, 1H), 7.28 — 7.25 (m, 2H), 6.82 (d, J = 8.6 Hz, 2H), 6.25 (d, J = 2.7 Hz,
1H), 5.77 (s, 1H), 5.11 (s, 1H), 5.06-5.00 (m, 1H), 4.93 (t, J = 9.8 Hz, 1H), 4.08 (dd, J = 12.5,
3.7 Hz, 1H), 3.80 (dd, J =12.8, 1.4 Hz, 1H), 3.78 (s, 3H), 3.51 (d, J = 10.1 Hz, 1H), 2.10 (dd,
J=13.3, 5.3 Hz, 1H), 2.05 (s, 3H), 2.01 (s, 3H), 2.00 (s, 3H), 1.89 — 1.83 (m, 1H). *C NMR
(126 MHz, CDCl3) 8 169.67, 169.02, 168.66, 165.21, 158.42, 146.89, 141.83, 131.45, 131.00,
130.01, 129.63, 129.21, 126.98, 126.58, 112.77, 111.46, 90.77, 69.17, 67.61, 67.46, 60.63,
54.18, 32.84, 19.87, 19.66, 19.51. HRMS (ESI) calcd for C2sH3aNO10 [M+NH4] * 544.2183,
found 544.2184. [a] 3;35: 0.18 (c 0.01, CHCI3

The B anomer, *H NMR (600 MHz, CDCl3) § 7.88 (d, J = 7.4 Hz, 1H), 7.54 (t, J = 7.1 Hz, 1H),
7.41(t,J=7.3 Hz, 1H), 7.35 (d, J = 7.3 Hz, 1H), 7.17 (d, J = 8.2 Hz, 2H), 6.80 (d, J = 8.2 Hz,
2H), 5.68 (d, J = 9.2 Hz, 1H), 5.62 (s, 1H), 5.11 (s, 1H), 4.97 (d, J = 5.1 Hz, 2H), 4.27 (dd, J =
12.0, 3.9 Hz, 1H), 4.04 (d, J = 12.2 Hz, 1H), 3.78 (s, 3H), 3.67 (s, 1H), 2.14-2.08 (m, 1H), 2.06
(s, 3H), 2.03 (s, 6H), 1.69 — 1.62 (m, 1H). *C NMR (151 MHz, CDCls) 5 170.73, 170.03,
169.78, 165.11, 159.22, 148.39, 143.48, 133.16, 132.25, 131.35, 130.14, 129.59, 127.90,
127.54, 113.52, 112.65, 91.84, 91.74, 91.68, 72.76, 70.11, 68.34, 62.03, 55.23, 34.31, 20.84,
20.75, 20.71. HRMS (ESI) calcd for C2sHaaNO1o [M+NHJ] * 544.2183, found 544.2177. [o]
3= 0.50 (c 0.014, CHCls)
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Synthesis of 3,4,6-tri- para-methyl- O-benzyl-2-deoxy-D-galactopyranosyl-2-(1-(4-
methoxyphenyl)vinyl)benzoate (2d)

p-MeBnO OBnMe-p
%&H°
-MeBnO
p-MeBn o
2d qi.”

MeO

Compound 2d was prepared from 1d (476.6 mg, 1 mmol) according to General procedure 2.
The crude product was purified by Flash column chromatography to afford 2d (655.8 mg, 92
%, o: B = 1:2.5) as a white solid, Rf = 0.55 (Hexane/EtOAc, 4:1, v/v). 'H NMR (600 MHz,
CDCl3) & 7.89 (d, J = 7.6 Hz, 1H), 7.83 (d, J = 7.6 Hz, 1H), 7.50 (dt, J = 14.6, 7.4 Hz, 2H),
7.42 —7.36 (m, 2H), 7.33 (d, J = 7.5 Hz, 1H), 7.25 — 7.05 (m, 21H), 6.77 (dd, J = 8.4, 4.4 Hz,
3H), 6.28 (d, J = 2.0 Hz, 1H), 5.60 (s, 1H), 5.55 (s, 1H), 5.52 (d, , J = 6.0 Hz, 1H), 5.12 (s, 1H),
5.00 (s, 1H), 4.85 (d, J = 11.4 Hz, 1H), 4.79 (d, J = 11.3 Hz, 1H), 4.57 (d, J = 11.5 Hz, 1H),
4.48 (d, J = 10.6 Hz, 3H), 4.43 — 4.37 (m, 2H), 4.33 (d, J = 6.0 Hz, 1H), 4.31 (d, J = 6.0 Hz,
1H) , 4.30-4.29 (m, 1H), 4.22 (d, J = 11.5 Hz, 1H), 3.79 (d, J = 10.8 Hz, 2H), 3.73 (m,4H),
3.69 (s, 1H), 3.56 (t, J = 9.8 Hz, 1H), 3.51 (d, J = 2.5 Hz, 2H), 3.50 (d, J = 5.2 Hz, 2H), 3.47
(d, J=8.0 Hz, 1H), 3.41 (dd, J = 9.0, 5.5 Hz, 1H), 2.37 — 2.29 (m, 13H), 2.25 — 2.19 (m, 1H),
2.06 —1.98 (m, 1H), 1.80 (d, J = 11.5 Hz, 2H). *C NMR (151 MHz, CDCl3) § 166.79, 165.36,
159.32, 159.07, 148.59, 148.12, 143.40, 142.60, 137.50, 137.45, 137.43, 137.28, 137.22,
137.19, 135.70, 135.65, 135.30, 135.01, 134.95, 134.80, 133.34, 132.67, 132.07, 131.58,
131.32, 131.27, 130.84, 130.32, 130.29, 129.91, 129.17, 129.10, 129.07, 128.92, 128.88,
128.46, 128.33, 128.17, 128.12, 128.09, 127.87, 127.50, 127.33, 113.64, 113.52, 112.55,
112.14, 93.66, 93.30, 76.46, 74.79, 74.20, 74.14, 74.08, 73.34, 73.31, 72.55, 71.87, 70.91,
70.14, 70.07, 68.56, 68.35, 55.22, 55.19, 31.09, 29.87, 21.24. HRMS (ESI) calcd for
CasHs2NO7 [M+NH,] * 730.3744, found 730.3743. [a] 3= - 1.479 (c 0.02, CHCls).

Synthesis of 3,4,6-tri-O-tertiary-butyldiphenylsilyl-2-deoxy-D-galactopyranosyl-2-(1-(4-
methoxyphenyl)vinyl)benzoate (2¢)

TBDPSO OTBDPS
(o) (o]

.y
. CJ

MeO
Compound 2e was prepared from 1e (439.7 mg, 0.5 mmol) according to General procedure
2. The crude product was purified by Flash column chromatography to afford 2e (530 mg, 95
%, a: B = 1:3.4) as a white solid, R = 0.8 (Hexane/EtOAc, 5:1, v/v). *H NMR (600 MHz,
CDCI3) 6 7.95 (d, J = 7.6 Hz, 1H), 7.66 (d, J = 6.9 Hz, 1H), 7.60 (d, J = 7.2 Hz, 1H), 7.57 (d,
J=7.1Hz, 3H), 7.55-7.49 (m, 6H), 7.47 — 7.37 (m, 8H), 7.36 — 7.31 (m, 6H), 7.31 — 7.26 (m,

TBDPSO
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5H), 7.25 — 7.18 (m, 9H), 7.18 — 7.13 (m, 8H), 7.05 (t, J = 7.4 Hz, 2H), 7.01 (d, J = 8.5 Hz,
1H), 6.71 (d, J=8.7 Hz, 2H), 6.63 (d, J = 8.7 Hz, 1H), 6.06 (bs, 1H), 5.53 (s, 1H), 5.44 (s, 1H),
5.25(d, J=9.1 Hz, 1H), 5.03 (s, 1H), 4.92 (s, 1H), 4.06 (s, 1H), 3.96 (d, J = 9.8 Hz, 1H), 3.81
(s, 1H), 3.70 (s, 3H), 3.69 (s, 1H),, 3.56 (m, 1H), 3.50 (m, 2H), 3.45 (m, 1H), 3.22 (d, J = 6.8
Hz, 1H), 3.10 (d, J = 7.1 Hz, 1H), 3.03 (bs, 1H), 2.50 (t, J = 11.1 Hz, 1H), 2.19 (dd, J = 11.3,
9.1 Hz, 1H), 1.46 (d, J = 10.8 Hz, 1H), 1.34 — 1.27 (m, 1H), 1.04 (s, 3H), 1.00 (s, 9H), 0.98 (s,
12H), 0.85 (s, 9H), 0.80 (s, 3H). *C NMR (151 MHz, CDCl3) § 165.86, 164.57, 159.04, 158.88,
148.39, 148.37, 143.61, 143.25, 136.52, 136.47, 136.22, 135.94, 135.90, 135.82, 135.79,
135.73, 135.56, 135.50, 135.42, 133.79, 133.68, 133.67, 133.65, 133.52, 133.38, 133.32,
133.29, 133.07, 132.54, 131.77, 131.53, 131.16, 131.10, 130.69, 130.30, 129.97, 129.91,
129.77, 129.60, 129.58, 129.41, 129.33, 129.17, 127.89, 127.83, 127.70, 127.68, 127.61,
12759, 127.55, 127.52, 127.47, 127.38, 127.29, 127.19, 127.13, 113.44, 113.34, 112.58,
112.28, 92.83, 92.50, 78.06, 76.40, 72.35, 71.57, 70.81, 69.89, 64.47, 64.32, 55.19, 55.12,
33.23, 32.45, 29.76, 27.19, 27.16, 27.11, 26.78, 26.75, 20.01, 18.93, 18.86. HRMS (ESI) calcd
for C70Hs2NO7Siz [M+NH4] * 1132.5399, found 1132.5415. [a] 3;)5: +0.40 (c 0.01, CHCl5)

Synthesis of 3,4,6-tri-O-benzoyl-2-deoxy-D-galactopyranosyl-2-(1-(4-
methoxyphenyl)vinyl)benzoate (2f)

BZO OBZ
é ;o (o)
BzO o
2

MeO

Compound 2f was prepared from 1f (476.5 mg, 1 mmol) according to General procedure 2.
The crude product was purified Flash column chromatography to afford 2f (605.8 mg, 85 %,
o: B=1.3:1) as a white solid, Rt = 0.45 (Hexane/EtOAc, 3:1, v/v). 'H NMR (500 MHz, CDCls)
5 8.09 —8.06 (m, 2H), 8.04 — 7.95 (m, 6H), 7.95 — 7.91 (m, 2H), 7.85 — 7.82 (m, 4H), 7.64 —
7.35 (m, 19H), 7.34 — 7.27 (m, 7H), 7.23 — 7.17 (m, 2H), 6.80-6.74 (m, 4H), 6.50 (d, J = 2.5
Hz, 1H), 5.89 — 5.85 (m, 2H), 5.78 (d, J = 2.7 Hz, 1H), 5.65 (d, J = 6 Hz, 1H), 5.63 (s, 1H),
5.40 — 5.36 (m, 1H), 5.36 — 5.32 (m, 1H), 5.15 (s, 1H), 5.13 (s, 1H), 4.55 (dd, J = 11.3, 6.5 Hz,
1H), 4.40 — 4.37 (m, 1H), 4.36 — 4.33 (m, 1H), 4.22 (dd, J = 6.9, 6.4 Hz, 1H), 4.17 (dd, J =
11.2, 6.9 Hz, 1H), 4.00 (t, J = 6.7 Hz, 1H), 3.67 (s, 3H), 3.55 (s, 3H), 2.36 (td, J = 12.9, 3.6 Hz,
1H), 2.09 (m, 2H), 2.00 — 1.95 (m, 1H). 13C NMR (126 MHz, CDCl3) & 164.70, 164.18, 164.06,
163.73, 163.69, 163.55, 163.46, 163.43, 157.67, 157.50, 146.63, 146.18, 141.59, 141.00,
131.63, 131.58, 131.44, 131.40, 131.33, 131.30, 131.28, 130.38, 130.30, 130.23, 129.50,
129.28, 128.93, 128.56, 128.26, 128.22, 128.09, 127.99, 127.95, 127.91, 127.84, 127.81,
127.73, 127.61, 126.76, 126.75, 126.58, 126.50, 126.48, 126.22, 126.06, 125.80, 125.76,
111.99, 111.76, 110.97, 110.47, 90.88, 90.69, 70.51, 67.75, 67.15, 65.03, 65.00, 64.27, 60.39,
60.36, 53.32, 53.19, 29.03, 27.72. HRMS (ESI) calcd for CazHaoNO10 [M+NH4] * 730.2652,
found 730.2653. [o] 3D5: +0.26 (c 0.01, CHCI3).
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Synthesis of 3,4,6-tri-O-benzyl-2-deoxy-D-glucopyranosyl-2-(1-phenyl)vinyl)benzoate
(29)
OBn

BnO 0 o
BnO
S

Compound 2g was prepared from 1a (434.5 mg, 1 mmol) according to General procedure 2.
The crude product was purified by Flash column chromatography to afford 2a (589.5 mg, 92
%, a: B =1:2.2) as a colorless syrup, Rf= 0.53 (Hexane/EtOAc, 4:1, v/v). 'H NMR (600 MHz,
CDCl3) 6 7.92 (dd, J=7.8,0.8 Hz, H), 7.82 (dd, J = 7.8, 0.9 Hz, 1H), 7.54 (td, J = 7.5, 1.2 Hz,
1H), 7.50 (td, J = 7.5, 1.2 Hz, 1H), 7.43 - 7.38 (m, 1H), 7.37 — 7.19 (m, 29H), 7.19 — 7.15 (m,
4H), 6.21 (d, J = 2.2 Hz, 1H), 5.72 (s, 1H), 5.68 (s, 1H), 5.54 (dd, J = 9.9, 2.0 Hz, 1H), 5.23 (s,
1H), 5.15 (s, 1H), 4.85 (d, J = 10.8 Hz, 1H), 4.83 (d, J = 11.0 Hz, 1H), 4.61 — 4.56 (m, 3H),
454 — 4.49 (m, 3H), 4.48 (d, J = 4.5 Hz, 1H), 4.45 (d, J = 12.1 Hz, 1H), 4.40 (q, J = 11.6 Hz,
1H), 3.72 (dd, J = 10.9, 4.0 Hz, 1H), 3.69 (d, J = 1.9 Hz, 1H), 3.66 (dt, J = 6.3, 2.7 Hz, 1H),
3.64—3.60 (m, 2H), 3.57 (dd, J = 16.7, 7.5 Hz, 2H), 3.51 (dd, J = 10.8, 1.4 Hz, 1H), 3.45 (ddd,
J=9.1,3.7,2.0 Hz, 1H), 2.13—2.09 (m, 1H), 2.05 (ddd, J = 12.5, 4.6, 2.1 Hz, 1H), 1.76 — 1.70
(m, 1H), 1.52 (dd, J = 22.6, 10.9 Hz, 1H). °C NMR (151 MHz, CDCls) & 166.21, 165.33,
149.15, 148.91, 143.12, 142.63, 140.53, 140.10, 138.61, 138.54, 138.30, 138.21, 138.15,
138.09, 132.14, 131.82, 131.46, 131.12, 130.90, 130.29, 130.21, 129.99, 128.49, 128.42,
128.38, 128.36, 128.30, 128.20, 128.00, 127.95, 127.92, 127.83, 127.77, 127.76, 127.72,
127.69, 127.65, 127.63, 127.58, 127.52, 126.86, 126.74, 114.37, 114.06, 93.13, 93.00, 78.86,
77.43, 75.91, 74.97, 74.82, 73.62, 73.51, 73.50, 71.71, 71.50, 68.66, 68.37, 34.83, 34.23.
HRMS (ESI) calcd for Ca2HaaNOgs [M+NH.4] * 658.3163, found 658.3167. [a] 3D5= +0.38 (c

0.01, CHCI5).

2g
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Acceptors used in this study:

OH
o o BnO
7(0 Bgoo MaB90
n
OO BnO \/‘\Sj p-ie B MeBnO
#/ OMe
3a 3b 3d 3e
OTIPS
OBn OBn OBn
HO HO /
Bnoéﬂ p- MeBnOéB?‘ p- MeBnO§N/ Bgr?oéwsph
3f 3h
Figure 3.

3a-d,3i, were synthesized by following literature procedures.*?
Synthesis of Methyl 2,3-di-O-para-methylbenzyl-4-O-benzyl-a-D-glucopyranoside (3¢e)

OH OH

HO\\—0 i P o0 i P 00 il BnO 0

HO E— HO — p-MeBnO —> p- MeBnOWI B0
HOOMe HOOMe p-MeBnO0 p-MebBn OMe
3ey 3e 3e, 3e

y
i) CSA, PhCH(OMe),, ACN i) NaH, p-Me-BnBr, DMF iii) LAH, AICI,, Et,0, DCM

A catalytic amount of camphorsulfonic acid (pH = 2) was added to a CH3CN solution (100.0
mL) of methyl a-D-glucopyranoside (5.0 g, 25.7 mmol, 3ex) and PhCH(OMe)2 (11.6 mL, 77.1
mmol). The resulting solution was stirred at RT for 48 h, then neutralized with TEA and
concentrated in vacuo. The crude was washed with water, brine, dried over Na>SOs,
concentrated in vacuo. The crude reaction mixture, dissolved in DMF, was treated with NaH,
followed by Para methyl-benzyl bromide (p-Me-BnBr) at 0 °C. The resulting solution was
stirred at room temperature for overnight. After completion of the reaction, MeOH was added
to quench excess NaH. The reaction mixture was concentrated in vacuo; then the crude was
diluted with H20 and extracted with CH2Cl> (3 x 50.0 mL). The combined organic layers were
washed with brine, dried over Na>SOs, concentrated in vacuo, and purified by flash column
chromatography (hexane/AcOEt = 8:2) to get Methyl 2,3-di-paramethyl-O-benzyl-4,6-O-
benzylidene-a-D-glucopyranoside (3ez) as a white solid (8.2 g, 65 % yield over two steps).

Methyl 2,3-di-para-methyl-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside (29, 4.08
mmol, 3ez) was dissolved in CH2CI2/Et,0 (1:1, 20 mL) and stirred at RT under a N2 atm. After
10 min., LiAIH4 (1.08 g, 28.56 mmol) was added at 0 °C and the mixture was heated to reflux.
After an additional 10 min, AICl3(2.72 g, 20.40 mmol) dissolved in Et.O (1.0 mL) at 0 °C and
the mixture was heated to reflux. After 1.5 h, the mixture was removed from the heat and excess
LiAlIH4 was quenched with EtOAc. The mixture was diluted with Et.O and washed once with
water. The water phase was extracted once with Et>O and the combined organic phases were
washed three times with water, dried over Na2SO4 and concentrated. The crude was purified
by flash column chromatography (Hexane/AcOEt = 8:2) to yield compound 3e as a white solid
(1.65 g, 82 %). *H NMR (600 MHz, CDCls3) § 7.35 — 7.31 (m, 2H), 7.29 (d, J = 6.0 Hz, 3H),
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7.25 (dd, J = 7.9, 2.2 Hz, 4H), 7.14 (d, J = 7.4 Hz, 4H), 4.94 (d, J = 10.6 Hz, 1H), 4.88 (d, J =
11.0 Hz, 1H), 4.79 (d, = 3.9 Hz, 1H), 4.77 (d, J = 5.4 Hz, 1H), 4.62 (d, J = 11.5 Hz, 2H), 4.51
(d, J=3.5Hz, 1H), 3.98 (t, J = 9.3 Hz, 1H), 3.77 — 3.72 (m, 1H), 3.67 (m, 1H), 3.65 - 3.61 (m,
1H), 3.50 (d, J = 9.4 Hz, 1H), 3.48 — 3.44 (m, 1H), 3.35 (s, 3H), 2.34 (s, 6H). 13C NMR (151
MHz, CDCls) & 138.18, 137.69, 137.36, 135.71, 135.10, 129.18, 129.12, 128.50, 128.28,
128.20, 128.08, 127.89, 98.28, 81.83, 79.70, 77.37, 75.68, 75.04, 73.34, 70.64, 61.90, 55.21,
21.24. HRMS (ESI) calcd for CaoHaoNOs [M+NHa]* 510.2856, found 510.2855. [a] 3= + 0.16

(c 0.01, CHCI5).
Synthesis of Methyl 2,3-di-O-para-methylbenzyl-6-O-benzyl-a-D-glucopyranoside (3g)

OH OBn
HO o i P02 o ii P o2 o iii HO o
HO —>» HO — p-MeBnO —> p-MeBnO

HO, HO, p-MeBnO p-MeBnOOMe

OMe OMe OMe

3e, 3e, 3e, 3g

i) CSA, PhCH(OMe),, ACN i) NaH,p-Me-BnBr, DMF iii) Et;SiH, TFA, DCM

To a cooled solution (0 °C) of 3ez (2 g, 4.08 mmol) and EtsSiH (3.26 mL, 20.4 mmol) in dry
CHClI; (40.0 mL), trifluoroacetic acid (1.56 mL, 20.4 mmol) was slowly added (15 min). The
resulting solution was stirred at RT for three hours, and then the mixture was diluted with
CHCl; and neutralized with a saturated aqueous solution of NaHCO3. The two phases were
separated, the organic layer was washed with a saturated aqueous solution of NaHCO3 and
brine, dried over Na2SOs, and concentrated in vacuo. The crude was purified by flash column
chromatography (Hexane/AcOEt = 8:2) to yield compound 3g as a white solid (1.53 g, 76
%). *H NMR (600 MHz, CDCl3) § 7.34 — 7.29 (m, 4H), 7.26 (t, J = 7.2 Hz, 5H), 7.16 (d, J =
7.8 Hz, 2H), 7.14 (d, J = 7.8 Hz, 2H), 4.96 (d, J = 11.3 Hz, 1H), 4.73 (d, J = 12.0 Hz, 1H), 4.66
(d, J=11.3 Hz, 1H), 4.62 (d, J = 12.0 Hz, 1H), 4.60 — 4.55 (m, 2H), 4.53 (d, J = 12.2 Hz, 1H),
3.74 (t, J=9.2 Hz, 1H), 3.70-3.67 (m, 1H), 3.66 — 3.63 (m, 2H), 3.56 (t, J = 9.3 Hz, 1H), 3.50
(dd, J=9.6, 3.5 Hz, 1H), 3.37 (s, 3H), 2.34 (s, 3H), 2.33 (s, 3H). *C NMR (151 MHz, CDCls)
6 138.07, 137.73, 137.67, 135.78, 135.03, 129.35, 129.19, 128.38, 128.31, 128.23, 127.64,
98.28, 81.24,79.33, 75.26, 73.57, 73.05, 70.48, 69.93, 69.42, 55.27, 21.25, 21.23. HRMS (ESI)
calcd for C3oH4oNOs [M+NH4] ¥ 510.2856, found 510.2856. [o] 3])5: +0.30 (c 0.01, CHCls)

Synthesis of Methyl 2,3-di-O-para-methylbenzyl-6-O-benzyl-a-D-glucopyranoside (3h)

OH OBn
HO~N\-O i e o0 i P o0 ii Ho’é 9
HO OMe —>» HO OMe —>» ,.MeBnO OMe —» ;.MeBnO OMe
HO HO p-MeBnO p-MeBnO
3hy 3hy 3h, 3h

i) CSA, PhCH(OMe),, ACN i) NaH,p-Me-BnBr, DMF iii) Et;SiH, TFA, DCM

A catalytic amount of camphorsulfonic acid (pH = 2) was added to a CH3CN solution (100.0
mL) of methyl B-D-glucopyranoside (5.0 g, 25.7 mmol, 3hx) and PhCH(OMe)2 (11.6 mL, 77.1
mmol). The resulting solution was stirred at RT for 48 h, then neutralized with TEA and
concentrated in vacuo. The crude was washed with water, brine, dried over Na>SOa,
concentrated in vacuo. The crude reaction mixture, dissolved in DMF, was treated with NaH,
followed by p-methyl-benzyl bromide (p-Me-BnBr) at 0 °C. The resulting solution was stirred
at room temperature for overnight. After completion of the reaction, MeOH was added to
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quench excess NaH. The reaction mixture was concentrated in vacuo; then the crude was
diluted with H20 and extracted with CH2Cl> (3 x 50.0 mL). The combined organic layers were
washed with brine, dried over Na>SOs, concentrated in vacuo, and purified by flash column
chromatography (hexane/AcOEt = 8:2) to get Methyl 2,3-di-paramethyl-O-benzyl-4,6-O-
benzylidene-a-D-glucopyranoside (3hz) as a white solid (7.85 g, 60 % over two steps). To a
cooled solution (0 °C) of 3hz (2 g, 4.08 mmol) and Et3SiH (3.26 mL, 20.4 mmol) in dry CH2Cl>
(40.0 mL), trifluoroacetic acid (1.56 mL, 20.4 mmol) was slowly added (15 min). The resulting
solution was stirred at RT for three hours, and then the mixture was diluted with CH>Cl> and
neutralized with a saturated aqueous solution of NaHCOs. The two phases were separated, the
organic layer was washed with a saturated aqueous solution of NaHCO3 and brine, dried over
Na2SOg4, and concentrated in vacuo. The crude was purified by flash column chromatography
(Hexane/AcOEt = 8:2) to yield compound 3h as a white solid (1.46 g, 73 %). *H NMR (600
MHz, CDCls) 6 7.33 (d, J = 4.3 Hz, 4H), 7.30-7.24 (m, 3H), 7.21 (d, J = 7.8 Hz, 2H), 7.14 (d,
J=7.7 Hz, 4H), 4.90 — 4.85 (m, 2H, benzylic), 4.67 (d, J = 8.6 Hz, 1H), 4.65 (d, J = 9.3 Hz,
1H), 4.60 (d, J = 12.1 Hz, 1H), 4.57 (d, J = 12.1 Hz, 1H), 4.31 (d, J = 7.3 Hz, 1H), 3.77 (dd, J
=10.5, 3.4 Hz, 1H), 3.68 (dd, J = 10.5, 5.5 Hz, 1H), 3.57 (s, 3H), 3.54 (t, J = 9.0 Hz, 1H), 3.45
—3.36 (M, 3H), 2.46 (s, 1H), 2.34 (s, 3H), 2.33 (s, 3H). *C NMR (151 MHz, CDCls3) § 138.07,
137.73, 137.67, 135.78, 135.03, 129.35, 129.19, 128.38, 128.31, 128.23, 127.64, 98.28, 81.24,
79.33, 75.26, 73.57, 73.05, 70.48, 69.93, 69.42, 55.27, 21.25, 21.23. HRMS (ESI) calcd for
CaoH4oNOs [M+NH4]" 510.2856, found 510.2850. [a] 3;)5: + 0.1 (c 0.01, CHCI5).

Phenyl 2,3-O-isopropylidene-6-O-triisopropylsilyl-1-thio-a-D-mannopyranoside (3j)

OH 1) Ac,0,NaOAc, OAc - 0]
2 ridine, TIPSCI (1.5 eq.
HHoogﬁH 70-110 °C ‘Ac0§;\'o ) pyridi (1.5eq) -~ HOS l-o
OH 2)PhSH, BF;ELO ° 1,3 CuSOy(Anhydrous)

CH.Cl, r.t. . 2,2-dimethoxypropaneacetone . SPh
' 3 RT,Overnight 3

To a 100 mL flask was added Ac2O (20 mL), followed by the addition of anhydrous NaOAc
(5.0 g). The mixture was stirred at 70 °C for 30 min. After that D-mannose (5.0 g, 2.7 mmol)
was added into the flask portion wise over 30 minutes. After vigorously stirred at 70 °C for
another 30 min then the reaction mixture was heated at 110 °C for 6 h. After cooled down to
room temperature, the mixture was poured into ice water (30 mL) and stirred vigorously for 1
hour. The resulting mixture was extracted by CH2Cl> (40 mL x 3). The combined CHCl> layer
was washed with saturated NaHCOs solution and brine, dried over anhydrous Na>SOg, filtered
and concentrated. The residue was dried under vacuum before dissolved by anhydrous CH2Cl>
(80 mL). To the solution was added thiophenol (3.8 g), followed by the addition of BFs *Et,O
(5.2 ml). The mixture was stirred at ambient temperature overnight and quenched by saturated
NaHCO3 solution (20 mL). The organic layer was washed with saturated Na.CO3s aqueous
solution and brine, dried over anhydrous Na>SO4 and filtered. The filtrate was concentrated
and purified by flash column chromatography to give compound 3jx.

To a solution of 3jx (4.7 g, 10.6 mmol) in methanol (20 mL) was added K>CO3 (100 mg). After
stirred at room temperature for 3 h, the mixture was filtered and the filtrate was concentrated.
The residue was dissolved in anhydrous pyridine (20 mL), followed by the addition of TIPSCI
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(2.2 mL). The reaction mixture was stirred for 6 h after completion of reaction the mixture was
diluted with CH2Cl, (200 mL) and washed by 1M HCI solution, saturated NaHCO3 solution
and brine sequentially. The organic layer was dried over anhydrous Na>SO4 and concentrated
and the residue was dissolved in anhydrous acetone (100 mL), followed by the addition of
anhydrous CuSO4 (10.0 g) and 2,2-dimethoxypropane. The mixture was stirred overnight and
then filtered. The filtrate was concentrated and purified by flash column chromatography to
give 3j (3.5 g, 7.56 mmol, 70%) as colorless syrup. Rf = 0.6 (Hexane/EtOAc = 5/1). 'H NMR
(500 MHz, CDCl3) & 7.47 (dd, J = 8.0, 1.4 Hz, 2H), 7.32 — 7.24 (m, 3H), 5.75 (s, 1H), 4.33 (dd,
J=5.8,0.6 Hz, 1H), 4.21 — 4.17 (m, 1H), 4.03 (ddd, J = 10.1, 5.8, 4.7 Hz, 1H), 3.92 — 3.85 (m,
2H), 3.82 (dd, J = 10.3, 6.1 Hz, 1H), 3.32 (d, J = 1.5 Hz, 1H), 1.54 (s, 3H), 1.37 (s, 3H), 1.09
—1.02 (m, 21H). 3C NMR (126 MHz, CDCls) § 132.32, 130.82, 127.96, 126.55, 108.76, 82.79,
77.11, 74.93, 71.46, 68.62, 63.99, 27.02, 25.36, 16.87, 16.85, 10.77. HRMS (ESI) calcd for
C24H1oNaOsSSi [M+NH4] * 491.2263, found 491.2273. [a] ?;f: +0.68 (c 0.025, CHCla).

Optimization study.

For optimization of the reaction conditions, a solution of glycosyl donor 2a (0.06 mmol) and
acceptor 3a (0.072 mmol) in dry CH2Cl2 (0.03 M) was stirred at room temperature for 60 min
in the presence of activated acid washed (AW) 4A MS (180 mg) under Ar atmosphere. Then
the vessel was chilled to 0 °C followed by the addition of promoters at this temperature. In case
of triflamide ((CF3SO2)2NH), upon loading of 30 mol%, reaction was completed within 5 min,
yielding 83 % with ratio 1.7: 1 (a: B) (Table 1. Entry 1). Upon using NIS (1.1 equiv) and
TMSOTT (30 mol%), the reaction was completed within 20 min, giving 79% yield (1.7: 1/a: B)
(Table 1. Entry 2). Then, we have taken triflic acid as promoter (30 mol%) which led to 85%
yield with a ratio of 5.4: 1 (a: B) anomers (Table 1. Entry 3). There was no reaction when we
have taken 10 mol% of triflic acid and attempted this reaction at 0 °C even after 24h, whereas
with 15 mol% of catalyst loading, product formed in 64 % yield with an isomeric ratio 2.7: 1
(o B) based on recovery of starting material after 5h (Table 1. Entry 6). With 20 mol% of
triflic acid, the reaction led to 80 % of product with an anomeric ratio of 3.6 :1 (a: B) (Table 1.
Entry 7). Then we raised the catalyst loading to 25 mol%, which led to reaction completion
within 15 min yielding 81 % of product with ratio of anomers 4.5 :1 (a: ) (Table 1. Entry 8).
To check reactivity our PMPVB donor, we did another experiment where 2g donor were used
instead of 2a which resulted 18 % yield with anomeric ratio 2.2 :1 (o :p) after 12 h (Table 1.
Entry 9).

Promoter __ BnO (o} X O
> "BnO o + O
4 A AW MS, 0°C, 0 9759
Dry DCM, o 7\ O O
e
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Promoter Amount of Yield (%) a: B
Entry catalyst Time
(mole %)
1 (CF3S0O2)NH 30 5 min 83 1.7:1
2 NIS (1.1 equiv.), 30 20 min 79 1.7:1
TMSOTf
3 TfOH 30 5 min 85 5.4:1
4 TfOH 5 24 h No reaction -
5 TfOH 10 24 h No reaction -
6 TfOH 15 5h 64* 2.7:1
7 TfOH 20 30 min 80 3.6:1
8 TfOH 25 15 min 81 4.5:1
9 TfOH 30 12 h 18** 2.2:1
* Based on recovery of starting material. ** 2g donor were used.

Table 1. Optimization study

OBn

BnO o)
BnO 0 H
B”O BnO Bgﬁc)&ql o
o 4
TfOH,(0.3 equiv ) Q o O O
1 equiv ; O%
q 1 equiv o

4A AW MS, 0°C o MeO ,
Dry DCM, 5 min —* 94 %, 7

a:f=5:1,87 %, 4h
(80 % of 2g recovered)

_‘;0
1 equiv 3a

Figure 4: Comparative study.

A solution of glycosyl donor 2a (40.2 mg, 0.06 mmol) and 2g (38.5 mg, 0.06 mmol), and
acceptor 3f (15.6 mg, 0.06 mmol) in dry CH>Cl> (0.03 M) was stirred at room temperature for
60 min in the presence of activated acid washed (AW) 4A MS (250 mg) under Ar atmosphere.
Then the vessel was chilled to 0 °C, to which TfOH (1.6 pl, 30 mol%) were added. The reaction
mixture was stirred for 5 min at 0 °C. Then, EtsN was added to quench the reaction. The crude
reaction mixture was worked up with water, washed with brine, dried by Na>SOa, concentrated
in rotavapor. The resulting crude reaction mixture was purified through Flash column
chromatography to afford the glycosylated products 4h (35.3 mg, 87 %, a: p = 5:1), 29 (30.8
mg, 80 % recovered), and cyclized adduct 7 (14.3 mg, 94 %). Spectral data for 7,*H NMR (400
MHz, CDClz) 6 7.91 (d, J = 7.7 Hz, 1H), 7.66 (td, J = 7.6, 1.0 Hz, 1H), 7.52 (td, J = 7.6, 0.7
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Hz, 1H), 7.42 (d, J = 7.7 Hz, 1H), 7.36 — 7.31 (m, 2H), 6.89 — 6.84 (m, 2H), 3.79 (s, 3H), 2.02
(s, 3H). *C NMR (151 MHz, CDCls) § 170.03, 159.54, 154.39, 134.28, 132.56, 129.06,
126.68, 125.85, 125.19, 122.05, 113.96, 87.62, 55.32, 27.19. HRMS (ESI) calcd for C1sH1503
[M+H]* 255.1021, found 255.1025. [o] 3= - 0.60 (¢ 0.01, CHCls).

O
H O
0 n TfOH o +
ROH —— >
Po&\% 0 Dry DCM PO O O
OR
0°C, 4A AW MS MeO
5 min
3a-j 4a-x 7
P = protecting group

Scheme 4: General scheme for O-glycosylation
General procedure 3

A solution of glycosyl donor 2a-g (1 equiv.) and acceptor 3a-j (1.2 equiv.) in dry CH2Cl; (0.03
M) was stirred at room temperature for 60 min in the presence of activated acid washed (AW)
4 A MS (3.0 g/mmol) under Ar atmosphere. Then the vessel was chilled to 0 °C, to which triflic
acid (30 mol%) were added. The reaction mixture was stirred for 5 min and TLC were checked.
After completion of the reaction within 5 min, the temperature gradually rises to room
temperature. Then EtsN was added to quench the reaction. The crude reaction mixture was
worked up with water, washed with brine, dried by Na>,SOs, concentrated in rotavapor. The
resulting crude reaction mixture was purified through Flash column chromatography to afford
the glycosylated product.

Synthesis of Methyl 2,3-di—para-methyl-O-benzyl-4-O-benzyl -6-O-(3,4,6-tri-O-benzyl-2-
deoxy-a-D-glucopyranosyl)-a-D-glucopyranoside (4a)

OBn
BnO 0

BnO
(o]

BnO 0
p-MeBnO
p-MeBnO

OMe
4a

Glycosylation of 2a (40.2 mg, 0.06 mmol) with 3e (35.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4a (49 mg, 90 %, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rs = 0.55 (Hexane/EtOAc = 4:1,
v/v). tH NMR (600 MHz, CDCl3) & 7.31 (t, J = 8.2 Hz, 3H), 7.29 -7.20 (m, 19H), 7.13 (dd, J
=10.9, 8.0 Hz, 6H), 4.99 (d, J = 2.2 Hz, 1H), 4.93 (t, J = 11.8 Hz, 2H), 4.87 (d, J = 11.0 Hz,
1H), 4.75 (dd, J = 10.9, 8.8 Hz, 2H), 4.64 (dd, J = 11.7, 8.2 Hz, 2H), 4.60 (d, J = 11.5 Hz, 1H),
456 (d, J =7.4 Hz, 1H), 4.56 - 4.51 (m, 2H), 4.47 (d, J = 11.0 Hz, 1H), 4.39 (d, J = 12.1 Hz,
1H), 3.96 (t, J = 9.1 Hz, 1H), 3.94 — 3.90 (m, 1H), 3.80 (dd, J = 11.3, 4.3 Hz, 1H), 3.72 (dd, J
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=9.9, 3.3 Hz, 1H), 3.66 (d, J = 9.7 Hz, 1H), 3.59 (t, J = 9.2 Hz, 2H), 3.55 (d, J = 11.2 Hz, 1H),
3.51 - 3.44 (m, 3H), 3.33 (s, 3H), 2.34 (s, 3H), 2.33 (s, 3H), 2.29 (dd, J = 12.9, 4.9 Hz, 1H),
1.68 (td, J = 12.7, 3.2 Hz, 1H). *C NMR (101 MHz, CDCl3) § 137.71, 137.58, 137.39, 137.13,
136.59, 136.29, 134.67, 134.15, 128.12, 128.05, 127.34, 127.29, 127.26, 127.20, 127.17,
127.15, 126.84, 126.75, 126.71, 126.53, 126.47, 126.41, 97.00, 96.75, 81.06, 78.79, 77.14,
76.73,76.23, 74.62, 73.81, 73.78, 72.37, 72.13, 70.69, 69.86, 68.71, 67.70, 64.69, 54.06, 34.26,
20.16. HRMS (ESI) calcd for Cs7HesNO1o [M+NH.] * 926.4843, found 926.4842. [ao] 3= +

0.30 (¢ 0.01, CHCls).

Synthesis of Methyl 2,3-di—para-methyl-O-benzyl-6-O-benzyl -4-O-(3,4,6-tri-O-benzyl-2-
deoxy-a-D-glucopyranosyl)-p-D-glucopyranoside (4b)

OBn
BnO o
BnO OBn
Oéowome
p-MeBnO
p-MeBnO
4b

Glycosylation of 2a (40.2 mg, 0.06 mmol) with 3h (35.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4b (45.8 mg, 84 %, o only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rf = 0.6 (Hexane/EtOAc = 4:1,
v/v). *H NMR (600 MHz, CDCl3) § 7.32 — 7.24 (m, 18H), 7.20 (t, J = 8.4 Hz, 3H), 7.16 (d, J
= 6.9 Hz, 2H), 7.13 - 7.09 (m, 5H), 5.40 (d, J = 2.6 Hz, 1H), 4.92 (d, J = 10.9 Hz, 1H), 4.88 —
4.81 (m, 2H), 4.61 (d, J = 10.7 Hz, 1H), 4.56 (d, J = 12.4 Hz, 2H), 4.54 — 4.50 (m, 3H), 4.48
(dd, J = 11.4, 6.9 Hz, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.29 (d, J = 7.7 Hz, 1H), 3.84 — 3.79 (m,
1H), 3.77 (d, J = 10.3 Hz, 1H), 3.67 (d, J = 9.6 Hz, 1H), 3.61 (dd, J = 10.2, 5.8 Hz, 3H), 3.57
(s, 3H), 3.56 — 3.49 (m, 2H), 3.43 (d, J = 10.2 Hz, 2H), 3.41 — 3.37 (m, 1H), 2.32 (s, 3H), 2.32
(s, 3H), 2.04 (dd, J = 12.8, 4.5 Hz, 1H), 1.53 (d, J = 3.7 Hz, 1H). 3C NMR (126 MHz, CDCl5)
0 137.77, 137.66, 137.51, 137.26, 136.32, 136.20, 134.48, 134.46, 128.03, 127.32, 127.29,
127.26, 127.24, 126.92, 126.85, 126.58, 126.54, 126.51, 126.42, 103.58, 98.09, 83.79, 81.26,
77.20,74.95,74.12,73.79, 73.76, 73.43, 72.50, 72.40, 70.85, 70.64, 68.99, 67.83, 55.96, 34.67,
20.13, 20.11. HRMS (ESI) calcd for Cs7HgsNO10 [M+NH4] * 926.4843, found 926.4843. [o]
3D5: + 0.4 (c 0.01, CHCly).

Synthesis of Methyl 2,3-di —para-methyl-O-benzyl-4-O-benzyl -6-0O-(3,4,6-tri-para-
methyl-O-benzyl-2-deoxy-a-D-glucopyranosyl)-a-D-glucopyranoside (4c)
OBnMe-p

p-MeBnO O
p-MeBnO

o

BnO 0
p-MeBnO
p-MeBnO

OMe
4c

Glycosylation of 2b (42.8 mg, 0.06mmol) with acceptor 3e (35.5 mg, 0.072 mmol) according
to General procedure 3 afforded 4c (50.2 mg, 88 %, o only) as a colorless syrup. The crude
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product was purified through flash column chromatography, R¢= 0.5.6 (Hexane: EtOAc = 4:
1, viv). *H NMR (600 MHz, CDCl3) § 7.27 — 7.19 (m, 11H), 7.17 (d, J = 7.7 Hz, 2H), 7.12
(dd, J=11.1, 8.0 Hz, 4H), 7.10 — 7.05 (m, 6H), 7.01 (d, J = 7.7 Hz, 2H), 4.98 (d, J = 2.2 Hz,
1H), 4.94 (d, J = 10.5 Hz, 1H), 4.91 (d, J = 11.1 Hz, 1H), 4.80 (d, J = 10.7 Hz, 1H), 4.76 (d, J
=5.1 Hz, 1H), 4.74 (d, J = 3.4 Hz, 1H), 4.63 (d, J = 12.0 Hz, 1H), 4.58 (q, J = 11.6 Hz, 2H),
4.53 (dd, J=11.1, 7.9 Hz, 3H), 4.39 (d, J = 10.7 Hz, 1H), 4.34 (d, J = 12.0 Hz, 1H), 3.96 (t, J
=9.2 Hz, 1H), 3.92 — 3.87 (m, 1H), 3.78 (dd, J = 11.3, 4.4 Hz, 1H), 3.71 (dd, J = 9.9, 3.5 Hz,
1H), 3.63 (d, J = 9.7 Hz, 1H), 3.58 (dd, J = 10.7, 3.4 Hz, 1H), 3.57 — 3.53 (m, 2H), 3.48 (dd, J
=09.9, 3.7 Hz, 1H), 3.45 (d, J = 9.7 Hz, 2H), 3.32 (s, 3H), 2.34 (s, 3H), 2.33 (s, 6H), 2.30 (s,
3H), 2.29 (s, 3H), 2.26 (dd, J = 12.9, 4.9 Hz, 1H), 1.65 (td, J = 12.8, 3.3 Hz, 1H). 3C NMR
(126 MHz, CDClz3) 6 137.39, 136.56, 136.25, 136.18, 136.14, 136.00, 134.73, 134.71, 134.61,
134.18, 134.08, 128.11, 128.04, 127.99, 127.94, 127.83, 127.29, 127.17, 127.14, 127.04,
126.90, 126.82, 126.49, 96.96, 96.76, 81.07, 78.87, 77.00, 76.80, 74.61, 73.83, 73.62, 72.21,
72.14,70.60, 69.88, 68.75, 67.44, 64.66, 54.01, 34.31, 20.15, 20.11, 20.08. HRMS (ESI) calcd
for CeoH74aNO10 [M+NH4] * 968.5313, found 968.5313. [a] 3;)5: +0.28 (¢ 0.01, CHCl5).

Synthesis of Methyl 2,3-di —para-methyl-O-benzyl-6-O-benzyl -4-O-(3,4,6-tri-para-
methyl-O-benzyl-2-deoxy-a-D-glucopyranosyl)-p-D-glucopyranoside (4d)

OBnMe-p
p-MeBnO (o)
p-MeBnO OBn
O&/ome
p-MeBnO
p-MeBnO
4d

Glycosylation of 2b (42.8 mg, 0.06 mmol) with acceptor 3h (35.5 mg, 0.072 mmol) according
to General procedure 3 afforded 4d (48.5 mg, 85 %, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rt = 0.59 (Hexane/EtOACc = 4:1,
v/v) *H NMR (600 MHz, CDCls3) § 7.28 (dt, J = 12.7, 6.2 Hz, 4H), 7.25 (d, J = 13.2 Hz, 1H),
7.21(d,J=7.4Hz, 3H), 7.18 (t, J = 7.0 Hz, 4H), 7.13 - 7.07 (m, 11H), 7.03 (d, J = 7.6 Hz,
2H), 5.38 (d, J = 1.3 Hz, 1H), 4.91 (d, J = 10.8 Hz, 1H), 4.85 (d, J = 10.7 Hz, 1H), 4.77 (d, J =
10.5 Hz, 1H), 4.61 (d, J = 10.7 Hz, 1H), 4.54 (d, J = 11.7 Hz, 2H), 4.51 (dd, J = 10.5, 3.8 Hz,
3H), 4.49 — 4.46 (m, 1H), 4.38 (d, J = 10.5 Hz, 1H), 4.33 (d, J = 12.0 Hz, 1H), 4.29 (d, J = 7.6
Hz, 1H), 3.82 - 3.75 (m, 2H), 3.65 (d, J = 9.6 Hz, 1H), 3.62 — 3.58 (m, 3H), 3.57 (s, 3H), 3.50
(t, J=8.2 Hz, 2H), 3.41 (dd, J =11.9, 6.8 Hz, 2H), 3.38 (d, J = 9.2 Hz, 1H), 2.32 (s, 9H), 2.31
(s, 3H), 2.30 (s, 3H), 2.02 (dd, J = 12.9, 4.3 Hz, 1H), 1.54 (td, J = 12.9, 3.3 Hz, 1H). 3C NMR
(101 MHz, CDCls3) 6 137.46, 136.32, 136.21, 136.19, 136.16, 136.13, 134.72, 134.57, 134.41,
134.37, 134.07, 128.02, 127.99, 127.96, 127.89, 127.26, 127.23, 127.08, 127.07, 126.66,
126.58, 126.50, 126.40, 103.50, 98.14, 83.75, 81.21, 76.93, 76.06, 74.95, 74.14, 73.65, 73.43,
72.34,72.30, 70.79, 70.59, 68.93, 67.37, 55.99, 34.70, 20.15, 20.13, 20.12. HRMS (ESI) calcd
for CeoH7aNO10 [M+NH4] * 968.5313, found 968.5312. [a] ?;)5: +0.48 (c 0.01, CHCly).

Synthesis of Methyl 2,3,6-tri-O-benzyl-4-O-(3,4,6-tri-para-methyl-O-benzyl-2-deoxy-a-
D-glucopyranosyl)-a-D-glucopyranoside (4e)

19| Page



OBnMe-p

p-MeBnO (0}
p-MeBnO OBn
o) (o)
BnO
BnO

4e OMe

Glycosylation of 2b (42.8 mg, 0.06 mmol) with 3f (33.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4e (47.11 mg, 85 %, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rt = 0.6 (Hexane/EtOAc = 4:1,
v/v). *H NMR (600 MHz, CDCls) § 7.31 (dd, J = 13.4, 6.1 Hz, 5H), 7.29-7.24 (m, 9H), 7.22 —
7.20 (m, 1H), 7.18 (d, J = 7.8 Hz, 2H), 7.15 (d, J = 7.7 Hz, 2H), 7.12 — 7.05 (m, 6H), 7.02 (d,
J=7.7 Hz, 2H), 5.40 (d, J = 2.3 Hz, 1H), 5.01 (d, J = 11.1 Hz, 1H), 4.78 (d, J = 10.6 Hz, 1H),
4.73 (d, J = 12.0 Hz, 1H), 4.61 (dd, J = 9.6, 2.7 Hz, 3H), 4.54 — 4.46 (m, 4H), 4.43 (d, J = 12.1
Hz, 1H), 4.38 (d, J = 10.6 Hz, 1H), 4.29 (d, J = 12.0 Hz, 1H), 3.86 (t, J = 9.1 Hz, 1H), 3.84 —
3.79 (m, 1H), 3.71 — 3.61 (m, 5H), 3.57 (dd, J = 10.4, 3.0 Hz, 1H), 3.53 — 3.48 (m, 2H), 3.38
(s, 3H), 3.37 (s, 1H), 2.33 (s, 3H), 2.31 (s, 3H), 2.29 (s, 3H), 2.05 (dd, J = 12.8, 4.5 Hz, 1H),
1.57 — 1.52 (m, 1H). 3C NMR (151 MHz, CDCls) & 138.57, 138.34, 138.02, 137.25, 137.19,
137.18, 135.70, 135.60, 135.01, 129.04, 128.98, 128.91, 128.46, 128.42, 128.26, 128.14,
128.14, 128.07, 127.94, 127.73, 127.57, 127.51, 127.43, 127.41, 99.50, 97.75, 82.14, 80.09,
77.92,77.11,76.25,75.45, 74.66, 73.31, 73.25, 73.21, 71.81, 71.67, 69.76, 69.46, 68.34, 55.23,
35.88, 21.20, 21.17, 21.16. HRMS (ESI) calcd for CssH70NO10 [M+NH4] ¥ 940.5000, found
940.4990. [a] 3D'5: +0.52 (c 0.015, CHCly).

Synthesis of Methyl 2,3,4-tri-O-benzyl-6-0-(3,4,6-tri-para-methyl-O-benzyl-2-deoxy-a-
D-glucopyranosyl)-a-D-galactopyranoside (4f)

OBnMe-p

p-MeBnO O
p-MeBnO

BnO
O
Bnoé—ﬁ
BnO
4f

Glycosylation of 2b (42.8 mg, 0.06 mmol) with 3b (33.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4f (48.8 mg, 88 %, o only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rf = 0.5 (Hexane/EtOAc = 4:1,
v/v). tH NMR (600 MHz, CDCl3) 6 7.41 (d, J = 7.4 Hz, 2H), 7.38 — 7.34 (m, 4H), 7.33 - 7.24
(m, 9H), 7.22 (d, J = 7.6 Hz, 4H), 7.11 (t, J = 7.7 Hz, 4H), 7.08 (d, J = 7.6 Hz, 2H), 7.00 (d, J
=7.8 Hz, 2H), 4.95 - 4.92 (m, 1H), 4.89 (d, J = 11.7 Hz, 1H), 4.85 — 4.81 (m, 1H), 4.79 (d, J
=10.5 Hz, 1H), 4.76 (d, J = 11.7 Hz, 1H), 4.68 (d, J = 12.1 Hz, 1H), 4.64 (d, J = 3.7 Hz, 2H),
4.61 (d, J=12.1 Hz, 1H), 4.58 (t, J =5.6 Hz, 3H), 4.41 (d, J = 12.0 Hz, 1H), 4.38 (d, J=10.4
Hz, 1H), 4.02 (dd, J = 10.0, 3.5 Hz, 1H), 3.92 (dd, J = 10.0, 2.4 Hz, 1H), 3.86 — 3.80 (m, 2H),
3.76 — 3.70 (m, 2H), 3.63 (d, J = 9.9 Hz, 1H), 3.61 — 3.53 (m, 3H), 3.34 — 3.30 (m, 1H), 3.29
(s, 3H), 2.32 (s, 3H), 2.31 (s, 6H), 2.01 (dd, J = 12.7, 4.7 Hz, 1H), 1.61 — 1.56 (m, 1H). *C
NMR (151 MHz, CDClz) 6 138.83, 138.45, 137.39, 137.35, 137.29, 135.63, 135.41, 134.91,
129.08, 129.06, 129.01, 128.54, 128.46, 128.39, 128.34, 128.23, 128.15, 127.77, 127.76,
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127.59, 127.53, 98.62, 97.24, 79.25, 77.81, 77.14, 76.53, 74.88, 74.57, 74.54, 73.61, 73.53,
73.32, 71.70, 70.70, 68.62, 68.15, 65.51, 55.31, 55.24, 35.40, 21.25, 21.23. HRMS (ESI) calcd
for CssH7oNO10 [M+NHa] * 940.5000, found 940.4993. [«] 3= + 0.40 (c 0.01, CHCls).

Synthesis of 1,2;3,4-di-O-isopropylidene-6-O-(3,4,6-tri-para-methyl-O-benzyl-2-deoxy-
D-glucopyranosyl)-a-D-galactopyranose (49)

OBnMe-p

p-MeBnO 0
p-MeBnO o

=
4g 7V°

Glycosylation of 2b (42.8 mg, 0.06 mmol) with 3a (18.7 mg, 0.072 mmol) according to
General procedure 3 afforded 4g (37.5 mg, 87 %, a: p = 6:1) as a colorless syrup. The crude
product was purified through flash column chromatography, Rt = 0.54 (Hexane/EtOAc = 4:1,
vIv.'H NMR (600 MHz, CDCl3) & 7.23 (d, J = 7.7 Hz, 4H), 7.12 (t, J = 7.4 Hz, 4H), 7.07 (d, J
= 7.6 Hz, 2H), 7.03 (d, J = 7.8 Hz, 2H), 5.51 (d, J = 4.9 Hz, 1H), 5.00 (d, J = 2.3 Hz, 1H), 4.81
(d, J=10.6 Hz, 1H), 4.60 (q, J = 12.4 Hz, 4H), 4.43 (t, J = 11.5 Hz, 2H), 4.30 (dd, J = 4.6, 1.9
Hz, 1H), 4.21 (d, J = 7.9 Hz, 1H), 3.98 — 3.91 (m, 2H), 3.79 — 3.68 (m, 3H), 3.65 (dd, J = 10.3,
7.1 Hz, 1H), 3.61 (d, J = 9.4 Hz, 2H), 2.33 (s, 3H), 2.32 (s, 3H), 2.32 (s, 3H), 2.30 — 2.27 (m,
1H), 1.73 - 1.67 (m, 1H), 1.51 (s, 3H), 1.43 (s, 3H), 1.34 (s, 3H), 1.32 (s, 3H). 3C NMR (151
MHz, CDCls) & 137.27, 137.21, 137.14, 135.78, 135.55, 135.07, 129.03, 129.02, 128.95,
128.15, 128.12, 127.73, 109.28, 108.55, 97.29, 96.32, 78.02, 77.43, 74.81, 73.32, 71.75, 70.97,
70.94,70.67,70.63, 68.36, 65.61, 65.28, 35.45, 26.17, 26.00, 24.93, 24.57, 21.18. HRMS (ESI)
calcd for Ca2HssNO10 [M+NH4] * 736.4061, found 736.4069. [o] 3;)52 +0.30 (¢ 0.01, CHCI»).

Synthesis of 1,2;3,4-di-O-isopropylidene-6-0-(3,4,6-tri-O-benzyl-2-deoxy-D-
glucopyranosyl)-a-D-galactopyranose (4h)

OBn

Bnoﬁ
BnO o
(@)
v §%
(o)
04
ah 7

Glycosylation of 2a (40.2 mg, 0.06 mmol) with 3a (18.7 mg, 0.072 mmol) according to
General procedure 3 afforded 4h (34.4 mg, 85 %, a: p = 5:1) as a colorless syrup. The crude
product was purified through flash column chromatography, Rt = 0.55 (Hexane/EtOAc = 4:1,
VIV). For a anomer, *H NMR (500 MHz, CDCls) § 7.36 — 7.28 (m, 10H), 7.28 — 7.24 (m, 3H),
7.18 (d, J = 7.4 Hz, 2H), 5.51 (d, J = 4.9 Hz, 1H), 5.02 (d, J = 2.4 Hz, 1H), 4.88 (d, J = 10.8
Hz, 1H), 4.69 — 4.62 (m, 3H), 4.59 (dd, J =11.7, 3.5 Hz, 1H), 4.56 — 4.47 (m, 2H), 4.32 — 4.28
(m, 1H), 4.22 (d, J = 7.9 Hz, 1H), 4.03 — 3.97 (m, 1H), 3.95 (dd, J = 11.7, 4.9 Hz, 1H), 3.79
(dd, J=7.3, 3.4 Hz, 2H), 3.74 — 3.71 (m, 1H), 3.66 (dd, J = 11.6, 5.2 Hz, 3H), 2.32 (dd, J =
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13.0, 4.9 Hz, 1H), 1.72 (td, J = 13.0, 3.3 Hz, 1H), 1.51 (s, 3H), 1.43 (s, 3H), 1.33 (s, 3H), 1.32
(s, 3H). 3C NMR (126 MHz, CDCls) § 137.78, 137.59, 137.19, 127.33, 127.31, 127.28,
126.92, 126.88, 126.59, 126.55, 126.53, 126.47, 108.29, 107.53, 96.26, 95.33, 77.25, 76.55,
73.92, 72.46, 70.77, 69.99, 69.66, 67.80, 64.71, 64.40, 34.43, 25.13, 24,98, 23.91, 23.57.
HRMS (ESI) calcd for CagHspNO10 [M+NH,] * 694.3591, found 694.3587. [a] 3= +0.36 (c

0.01, CHCls).

Synthesis of 1,2;4,6-di-O-isopropylidene-3-0-(2,3,4-tri-O-benzyl-D-glucopyranosyl)-a-
D- glucofuranose (4i)

OBn

BnO 0
BnO
(@]
O,,.
Pat 0
o
4i

Glycosylation of 2a (40.2 mg, 0.06 mmol) with 3c (18.7 mg, 0.072 mmol) according to
General procedure 3 afforded 4i (33.3 mg, 82 %, a: p = 7:1) as a colorless syrup. The crude
product was purified through flash column chromatography, R = 0.57 (Hexane/EtOAc = 4:1,
v/V).*H NMR (600 MHz, CDCl3) § 7.33 (dt, J = 12.1, 7.5 Hz, 10H), 7.27 (dd, J = 13.7, 7.8 Hz,
3H), 7.18 (d, J = 6.7 Hz, 2H), 5.82 (d, J = 3.3 Hz, 1H), 5.24 (d, J = 2.3 Hz, 1H), 4.89 (d, J =
10.6 Hz, 1H), 4.64 (dd, J = 12.4, 5.1 Hz, 4H), 4.52 (dd, J = 11.1, 8.7 Hz, 2H), 4.24 (d,J = 2.1
Hz, 1H), 4.14 (dd, J = 13.9, 5.7 Hz, 1H), 4.11 — 4.08 (m, 1H), 4.06 (dd, J = 8.4, 2.2 Hz, 1H),
3.97 (dd, J = 8.4, 5.8 Hz, 1H), 3.95 — 3.91 (m, 1H), 3.81 — 3.76 (m, 2H), 3.73 (d, J = 8.9 Hz,
1H), 3.60 (t, J = 9.2 Hz, 1H), 2.27 (dd, J = 12.8, 4.7 Hz, 1H), 1.75 - 1.69 (m, 1H), 1.47 (s, 3H),
1.40 (s, 3H), 1.32 (s, 3H), 1.23 (s, 3H). 3C NMR (151 MHz, CDCls) 5 138.49, 138.25, 138.04,
128.43,128.42,128.38, 128.06, 127.92, 127.76, 127.68, 127.66, 111.85, 109.16, 105.26, 98.70,
83.74,81.33,80.25, 78.12,77.19, 75.17, 73.57, 72.48, 71.86, 71.72, 68.94, 67.71, 35.20, 26.83,
26.12, 25.45. HRMS (ESI) calcd for CagHs2NO1o [M+NH4] * 694.3591, found 694.3589.

[] 3= +0.12 (c 0.01, CHCls).

Phenyl 2,3-O-isopropylidene-6-O-triisopropylsilyl-4-( 3,4,6-tri-O-tertiary-
butyldiphenylsilyl-2-deoxy-a-D-galactopyranosyl)-a-D-thiomannopyranoside (4j)

0 OTIPS
TBDPSO
o) |-O
o
SPh
4j

Glycosylation of 2e (55.8 mg, 0.05 mmol) with 3j (27.9 mg, 0.06 mmol) according to General
procedure 3 afforded 4j (59.9 mg, 90 %, a only) as a colorless syrup. The crude product was
purified through flash column chromatography, Rt = 0.8 (Hexane/EtOAc = 7:1, v/v). 'H NMR
(600 MHz, CDClI3) 6 7.65 (d, J = 7.2 Hz, 2H), 7.60 (d, J = 7.2 Hz, 2H), 7.53 — 7.47 (m, 7H),
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7.42 -7.29 (m, 11H), 7.28 — 7.22 (m, 5H), 7.19 (dd, J = 13.5, 6.4 Hz, 4H), 7.15 (t, J = 7.5 Hz,
2H), 6.95 (t, J = 7.3 Hz, 2H), 5.69 (s, 1H), 5.43 (bs, 1H), 4.26 (d, J = 5.4 Hz, 1H), 3.98 — 3.94
(m, 1H), 3.93 (d, J = 8.6 Hz, 1H), 3.87-3.82 (M, 2H), 3.72 (d, J = 10.0 Hz, 1H), 3.68 — 3.56 (m,
3H), 3.45 (d, J = 6.5 Hz, 1H), 2.93 (d, J = 9.3 Hz, 1H), 2.34 (dt, J = 11.7, 9.3 Hz, 1H), 1.42 (s,
3H), 1.32 (s, 3H), 1.29-1.26 (m, 1H), 1.03 (s, 9H), 0.99 (5, 9H), 0.89 — 0.81 (m, 30H). 13C NMR
(151 MHz, CDCls) 5 136.53, 136.22, 136.09, 135.80, 135.78, 135.47, 134.53, 133.82, 133.79,
133.71, 133.51, 133.44, 132.34, 131.47, 129.74, 129.55, 129.50, 129.26, 129.24, 129.04,
128.78, 127.69, 127.56, 127.51, 127.42, 127.19, 127.04, 109.39, 95.87, 84.33, 78.64, 76.46,
74.83,72.61, 71.92, 71.52, 69.55, 65.48, 64.03, 33.54, 27.92, 27.20, 26.75, 26.55, 19.99, 18.85,
18.77, 17.90, 17.86, 11.70. HRMS (ESI) calcd for CzsH10sNOeSSia [M+NH4]* 1346.6822,
found 1346.6822. [a] *5= + 0.84 (c 0.025, CHCl).

Synthesis of Methyl 2,3-di-para-methyl-O-benzyl-6-O-benzyl-4-0O-(3,4,6-tri-O-tertiary-
butyldiphenylsilyl-2-deoxy-a-D-galactopyranosyl)-a-D-glucopyranoside (4k)

TBDPSO OTBDPS

o)
TBDPSO OBn

fo) (0]
p-MeBnO
p-MeBnO

OMe
4k

Glycosylation of 2e (55.8 mg, 0.05 mmol) with 3g (29.6 mg, 0.06 mmol) according to General
procedure 3 afforded 4k (56.9 mg, 84 %, a only) as a colorless syrup. The crude product was
purified through flash column chromatography, R = 0.75 (Hexane/EtOAc = 7:1, v/v). 'H NMR
(600 MHz, CDCl3) 6 7.60 (d, J = 7.2 Hz, 2H), 7.50 — 7.44 (m, 9H), 7.43 — 7.37 (m, 4H), 7.35
(t, J=7.5Hz, 2H), 7.31 (t, J = 7.4 Hz, 2H), 7.27 (d, J = 7.5 Hz, 2H), 7.24 — 7.17 (m, 13H),
7.09-7.06 (m, 4H), 6.94 (t, J = 7.4 Hz, 2H), 6.89 (t, J = 7.2 Hz, 2H), 6.86 — 6.82 (m, 1H), 5.39
(d, J=2.5Hz, 1H), 4.86 (d, J = 10.7 Hz, 1H), 4.70 (d, J = 12.0 Hz, 1H), 4.54 (d, J = 12.0 Hz,
1H), 4.45 (d, J = 3.3 Hz, 1H), 4.34 (d, J = 10.0 Hz, 1H), 4.32 (d, J = 8.3 Hz, 1H), 4.15 (d, J =
12.1 Hz, 1H), 3.68 (d, J = 10.9 Hz, 1H), 3.60 — 3.54 (m, 3H), 3.45 (s, 3H), 3.40-3.32 (m, 3H),
3.31(d, J = 9.5 Hz, 1H), 3.17 (dd, J = 10.1, 8.1 Hz, 1H), 3.01 (d, J = 6.9 Hz, 1H), 2.75 (d, J =
9.3 Hz, 1H), 2.38 (s, 3H), 2.31 (s, 3H), 2.22 (td, J = 12.2, 3.3 Hz, 1H), 1.32 — 1.28 (m, 1H),
1.03 (s, 9H), 0.98 (s, 9H), 0.86 (s, 9H). *C NMR (151 MHz, CDCls) § 138.10, 137.65, 137.25,
136.63, 136.16, 136.06, 135.92, 135.63, 135.61, 134.96, 133.87, 133.81, 133.53, 133.37,
132.44, 129.77, 129.59, 129.29, 129.26, 129.13, 129.08, 128.99, 128.37, 127.98, 127.96,
127.82, 127.59, 127.55, 127.46, 127.35, 127.04, 97.71, 82.22, 79.56, 74.96, 74.35, 73.20,
73.07,72.59, 72.38, 69.82, 69.70, 69.62, 65.49, 55.03, 33.78, 27.23, 27.18, 26.91, 21.29, 21.21,
20.02, 18.85, 18.82. HRMS (ESI) calcd for CgsH104NO10Sis [M+NH4]" 1370.6968, found
1370.6963. [a] 3;35= +1.14 (c 0.04, CHCl3).

Synthesis of Methyl 2,3-di-para-methyl-O-benzyl-4-O-benzyl-6-0-(3,4,6-tri-O-tertiary-
butyldiphenylsilyl-2-deoxy-a-D-galactopyranosyl)-a-D-glucopyranoside (4l)
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Glycosylation of 2e (55.8 mg, 0.05 mmol) with 3e (29.6 mg, 0.06 mmol) according to General
procedure 3 afforded 4l (61.5 mg, 91 %, a only) as a colorless syrup. The crude product was
purified through flash column chromatography, Rs = 0.7 (Hexane/EtOAc = 7:1, v/v).'H NMR
(600 MHz, CDCl3) § 7.55 — 7.51 (m, 4H), 7.46 (d, J = 6.5 Hz, 4H), 7.42 — 7.34 (m, 5H), 7.32
—7.25 (m, 9H), 7.23-7.18 (m, 7H), 7.17 — 7.06 (m, 12H), 7.02 (t, J = 7.4 Hz, 2H), 4.98 (d, J =
2.3 Hz, 1H), 4.94 (d, J = 10.7 Hz, 1H), 4.74 (merge d, 2H), 4.68 (d, J = 12.2 Hz, 1H), 4.61 (d,
J=10.9 Hz, 1H), 451 (d, J = 3.2 Hz, 1H), 4.18 (d, J = 10.9 Hz, 1H), 4.00 (d, J = 10.0 Hz, 1H),
3.88 (t, J = 9.3 Hz, 1H), 3.75 (s, 1H), 3.71 (dd, J = 11.6, 3.9 Hz, 1H), 3.58 — 3.54 (m, 1H), 3.52
(dd, J=9.8, 3.0 Hz, 1H), 3.46 (d, J = 11.5 Hz, 1H), 3.39 (dd, J = 9.6, 3.3 Hz, 1H), 3.36 (d, J =
5.2 Hz, 1H), 3.20 (s, 3H), 3.16 (t, J = 9.5 Hz, 1H), 2.86 (dd, J = 10.4, 2.3 Hz, 1H), 2.41 — 2.36
(m, 1H), 2.35 (s, 3H), 2.33 (s, 3H), 1.69 — 1.63 (m, 1H), 1.00 (s, 9H), 0.97 (s, 9H), 0.84 (s, 9H).
13C NMR (126 MHz, CDCls) § 137.48, 136.51, 136.04, 135.43, 135.14, 135.12, 134.95,
134.77, 134.71, 134.48, 134.23, 132.94, 132.65, 131.69, 128.83, 128.58, 128.40, 128.24,
128.12,128.05, 127.93,127.22,127.15, 126.94, 126.54, 126.44, 126.40, 126.35, 126.12, 97.02,
96.84,80.94, 78.37, 76.82, 74.44, 73.95, 72.71, 71.92, 71.16, 69.22, 69.06, 64.08, 53.85, 32.54,
26.28, 26.19, 25.76, 20.16, 18.97, 18.05, 17.84. HRMS (ESI) calcd for CgsH104NO10Si3
[M+NH,]* 1370.6968, found 1370.6974. [a] 3;)5: +0.50 (c 0.01, CHCIz).

Phenyl 2,3-O-isopropylidene-6-O-triisopropylsilyl-4-(3,4,6-tri-O-benzyl-2-deoxy-D-
glucopyranosyl)-a-D-thiomannopyranoside (4m)

OBn
BnO (o) OTIPS
BnO (]
0 -0,
0]
4m SPh

Glycosylation of 2a (40.2 mg, 0.06 mmol) with 3j (33.8 mg, 0.072 mmol) according to General
procedure 3 afforded 4m (44 mg, 83 %, a: B = 14:1) as a colorless syrup. The crude product
was purified through flash column chromatography, Rt = 0.7 (Hexane/EtOAc = 4:1, v/v).The
o anomer, *H NMR (600 MHz, CDCl3)  7.51 (d, J = 6.8 Hz, 2H), 7.35 — 7.23 (m, 16H), 7.18
(d, J = 6.9 Hz, 2H), 5.77 (s, 1H), 5.59 (d, J = 1.8 Hz, 1H), 4.90 (d, J = 11.2 Hz, 1H), 4.66 (d, J
=11.5Hz, 1H), 4.62 (dd, J = 11.9, 6.0 Hz, 2H), 4.54 (d, J = 11.2 Hz, 1H), 4.48 (d, J = 12.2 Hz,
1H), 4.31 (d, J = 5.5 Hz, 1H), 4.27 — 4.24 (m, 1H), 4.06 — 4.02 (m, 1H), 3.94 — 3.88 (m, 2H),
3.86 — 3.80 (m, 2H), 3.77 — 3.72 (m, 2H), 3.72 — 3.68 (m, 1H), 3.58 (d, J = 9.1 Hz, 1H), 2.31
(dd, J = 12.8, 4.4 Hz, 1H), 1.76 (td, J = 12.9, 3.3 Hz, 1H), 1.52 (s, 3H), 1.33 (s, 3H), 1.00 —
0.93 (m, 21H). C NMR (151 MHz, CDCl3) § 138.93, 138.66, 138.02, 133.71, 131.61, 128.90,
128.41,128.31, 128.15,127.97, 127.64, 127.61, 127.56, 127.46, 127.40, 127.27, 109.71, 95.67,
83.90, 78.60, 77.95, 77.53, 76.37, 74.62, 73.55, 71.95, 71.55, 70.82, 70.60, 68.46, 62.68, 35.58,
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27.87, 26.66, 18.00, 17.96, 11.94. HRMS (ESI) calcd for Cs;H7aNOgSSi [M+NHJ] * 902.4697,
found 902.4698. [a] 5= + 0.38 (c 0.01, CHCls).

The B anomer *H NMR (600 MHz, CDCls) & 7.44 (d, J = 7.2 Hz, 2H), 7.36 — 7.22 (m, 16H),
7.20 - 7.17 (m, 2H), 5.77 (s, 1H), 4.87 (d, J = 10.7 Hz, 1H), 4.76 (d, J = 8.6 Hz, 1H), 4.66 (d,
J=11.7 Hz, 1H), 4.62 (d, J = 12.2 Hz, 1H), 4.59 (d, J = 11.7 Hz, 1H), 4.54 (d, J = 10.7 Hz,
1H), 4.50 (d, J = 12.2 Hz, 1H), 4.36 — 4.32 (m, 1H), 4.30 (d, J = 5.5 Hz, 1H), 4.08 (dd, J = 9.5,
7.6 Hz, 1H), 3.94 (d, J = 9.6 Hz, 1H), 3.82 (dd, J = 11.4, 2.5 Hz, 1H), 3.75 (dd, J = 10.7, 4.4
Hz, 1H), 3.72 (dd, J = 11.6, 1.8 Hz, 1H), 3.67 (dd, J = 10.4, 1.3 Hz, 1H), 3.60 (dd, J = 10.6,
4.8 Hz, 2H), 3.36 (d, J = 3.0 Hz, 1H), 2.30 (dd, J = 12.4, 1.9 Hz, 1H), 1.73 — 1.68 (m, 1H), 1.46
(s, 3H), 1.33 (s, 3H), 1.08 — 0.96 (m, 21H). *C NMR (151 MHz, CDCls) § 138.33, 138.31,
133.89, 131.15, 128.90, 128.45, 128.38, 128.30, 128.19, 127.91, 127.73, 127.70, 127.52,
127.17, 109.41, 99.30, 83.89, 79.59, 77.95, 76.76, 76.37, 75.04, 74.42, 73.32, 71.51, 70.99,
69.08, 61.78, 36.86, 27.86, 26.52, 17.99, 17.93, 11.84. HRMS (ESI) calcd for CsiH72NOeSSi
[M+NH.] * 902.4697, found 902.4698. [] 3= + 0.28 (¢ 0.01, CHCls).

Phenyl 2,3-O-isopropylidene-6-O-triisopropylsilyl-4-(3,4,6-tri-para-methyl-O-benzyl-2-
deoxy-D-glucopyranosyl)-a-D-thiomannopyranoside (4n).

OBnMe-p
p-MeBnO O
0 -|-O
0]
4n SPh

Glycosylation of 2b (42.8 mg, 0.06 mmol) with 3j (33.8 mg, 0.072 mmol) according to
General procedure 3 afforded 4n (47.9 mg, 86 %, a: p = 14:1) as a colorless syrup. The crude
product was purified through flash column chromatography, R = 0.71 (Hexane/EtOAc = 4:1,
VIV)). The o anomer *H NMR (600 MHz, CDCl3) § 7.51 (d, J = 6.9 Hz, 2H), 7.26 (m, 3H), 7.22
(d,J=7.8Hz,2H),7.19(d, J=7.8 Hz, 2H), 7.12 (d, J = 7.7 Hz, 2H), 7.08 (d, J = 8.2 Hz, 4H),
7.04 (d, J=7.9 Hz, 2H), 5.77 (s, 1H), 5.57 (d, J = 2.1 Hz, 1H), 4.83 (d, J = 10.9 Hz, 1H), 4.59
(m, 3H), 4.45 (d, J = 10.9 Hz, 1H), 4.42 (d, J = 12.1 Hz, 1H), 4.30 (d, J = 5.4 Hz, 1H), 4.25 (t,
J=6.2 Hz, 1H), 4.06 — 4.01 (m, 1H), 3.91 - 3.86 (m, 2H), 3.84 (dd, J=11.2, 1.7 Hz, 1H), 3.81
(dd, J=11.2,4.7 Hz, 1H), 3.71 (m, 2H), 3.65 (t, J =9.3 Hz, 1H), 3.53 (d, J = 9.0 Hz, 1H), 2.33
(s, 6H), 2.30 (s, 3H), 2.29 — 2.25 (m, 1H), 1.74 (td, J = 12.9, 3.4 Hz, 1H), 1.52 (s, 3H), 1.34 (s,
3H), 1.00 — 0.94 (m, 21H). *C NMR (126 MHz, CDCl3) § 136.14, 136.09, 135.72, 135.04,
134.78, 134.09, 132.87, 130.60, 128.00, 127.93, 127.84, 127.71, 127.05, 126.71, 126.53,
126.31, 108.65, 94.80, 83.04, 77.57, 76.94, 76.36, 75.42, 73.39, 72.37, 70.84, 70.75, 70.08,
69.91, 67.40, 61.84, 34.66, 26.81, 25.58, 20.12, 20.10, 16.97, 16.94, 10.98. HRMS (ESI) calcd
for Cs4aH7sNOgSSi [M+NH,4] * 944.5167, found 944.5167. [a] 3;)5: +1.88 (c 0.035, CHCl5).

For B anomer, *H NMR (600 MHz, CDCl3) § 7.44 (d, J = 7.2 Hz, 2H), 7.29 — 7.24 (m, 3H),
7.23(d, J=8.0 Hz, 4H), 7.13 (t, J = 8.5 Hz, 4H), 7.09 (d, J = 7.8 Hz, 2H), 7.04 (d, J = 7.9 Hz,
2H), 5.76 (s, 1H), 4.80 (d, J = 10.4 Hz, 1H), 4.73 (d, J = 8.7 Hz, 1H), 4.60 (t, J = 11.9 Hz, 2H),
4.55 (d, J = 11.5 Hz, 1H), 4.44 (t, J = 10.4 Hz, 2H), 4.35 - 4.31 (m, 1H), 4.29 (d, J = 5.5 Hz,
1H), 4.06 (dd, J = 9.5, 7.5 Hz, 1H), 3.93 (d, J = 9.6 Hz, 1H), 3.81 (dd, J = 11.4, 2.5 Hz, 1H),
3.71 (dd, J = 10.3, 3.9 Hz, 2H), 3.64 — 3.60 (m, 1H), 3.58 — 3.53(m, 2H), 3.31 (d, J = 3.4 Hz,
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1H), 2.34 (s, 3H), 2.33 (s, 6H), 2.29 — 2.24 (m, 1H), 1.71 — 1.64 (m, 1H), 1.45 (s, 3H), 1.31 (s,
3H), 1.04 — 0.95 (m, 21H). **C NMR (126 MHz, CDCl3) § 136.27, 136.06, 134.50, 134.42,
134.38, 133.04, 130.25, 128.06, 127.95, 127.92, 127.85, 127.25, 127.01, 126.80, 126.13,
108.34, 98.42, 83.12, 78.45, 76.91,75.82, 75.36, 74.21, 73.76, 73.49, 72.20, 70.41, 70.20,
67.98, 60.96, 35.94, 28.68, 26.80, 25.43, 20.13, 16.95, 16.90, 10.92. HRMS (ESI) calcd for
Cs4H7sNOeSSi [M+NH4] * 944.5167, found 944.5171. [0] %= + 0.40 (c 0.01, CHCls).

Phenyl 2,3-O-isopropylidene-6-O-triisopropylsilyl-4-(3,4,6-tri-O-acetyl-2-deoxy-D-
glucopyranosyl)-a-D-thiomannopyranoside (40).

OAc

AcO (o) OTIPS
AcO /§ 0

o) -|-O
o

SPh
40

Glycosylation of 2c (31.6 mg, 0.06 mmol) with 3j (33.8 mg, 0.072 mmol) according to General
procedure 3 afforded 40 (36.5 mg, 82 %, a only) as a colorless syrup. The crude product was
purified through flash column chromatography, R = 0.4.5 (Hexane: EtOAc = 4:1, v/v). H
NMR (600 MHz, CDCl3) 6 7.49 (d, J = 6.9 Hz, 2H), 7.31 - 7.26 (m, 3H), 5.82 (s, 1H), 5.64 (d,
J=2.0Hz, 1H), 5.29 — 5.24 (m, 1H), 5.05 (t, J = 9.8 Hz, 1H), 4.32 (dd, J = 12.2, 4.3 Hz, 2H),
4.30 — 4.28 (m, 1H), 4.08 — 4.03 (m, 2H), 4.02 — 3.95 (m, 2H), 3.93 (dd, J = 11.3, 3.4 Hz, 1H),
3.80 (dd, J=11.2, 1.3 Hz, 1H), 2.27 (dd, J = 12.6, 4.9 Hz, 1H), 1.84 (td, J = 12.8, 3.4 Hz, 1H),
1.53 (s, 3H), 1.35 (s, 3H), 1.03-0.99 (m, 21H). *3C NMR (151 MHz, CDCl3) § 170.89, 170.29,
169.89, 133.32, 131.66, 128.96, 127.48, 109.80, 94.36, 83.70, 78.38, 76.34, 70.03, 70.00,
69.07, 68.88, 68.20, 62.30, 62.22, 35.01, 27.87, 26.62, 21.10, 20.87, 20.73, 18.00, 17.91, 11.95.
HRMS (ESI) calcd for C3sHsoNO12SSi [M+NH4] * 758.3605, found 758.3608. [a] 3;)5: +0.60

(c 0.01, CHCls).

Phenyl 2,3,4-tri-O-benzyl-6-(3,4,6-tri-O-acetyl-2-deoxy-a-D-glucopyranosyl)-p-D-
thioglucopyranoside (4p).

OAc

AcO

4p

Glycosylation of 2¢ (31.6 mg, 0.06 mmol) with 3i (39 mg, 0.072 mmol) according to General
procedure 3 afforded 4p (41.6 mg, 85 %, a only) as a colorless syrup. The crude product was
purified through flash column chromatography, R = 0.38 (Hexane/EtOAc = 4:1, v/v) *H NMR
(500 MHz, CDCl3) 6 7.52 (d, J = 7.7 Hz, 2H), 7.38 (d, J = 7.3 Hz, 2H), 7.36-7.24 (m, 16H),
5.34-5.27 (m, 1H), 5.02 — 4.97 (m, 2H), 4.95 — 4.90 (m, 3H), 4.83 (d, J = 10.9 Hz, 1H), 4.75
(d, J=10.3 Hz, 1H), 4.65 (t, J = 11.8 Hz, 2H), 4.20 (d, J = 8.9 Hz, 1H), 3.97 (d, J = 11.1 Hz,
2H), 3.78 (d, J = 11.7 Hz, 1H), 3.72 (d, J = 10.8 Hz, 2H), 3.54 — 3.47 (m, 3H), 2.29 (dd, J =
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12.9, 5.1 Hz, 1H), 2.05 (s, 3H), 2.03 (5, 3H), 1.94 (s, 3H), 1.84 — 1.77 (m, 1H). 13C NMR (126
MHz, CDCls) & 169.69, 169.07, 168.83, 137.26, 137.01, 136.97, 132.98, 130.48, 128.05,
127.45, 127.41, 127.19, 126.86, 126.83, 126.77, 126.71, 126.59, 126.44, 96.37, 86.64, 85.73,
79.95,77.27,76.79, 74.79, 74.45, 73.98, 68.15, 66.85, 65.59, 61.15, 33.87, 19.97, 19.73, 19.63.
HRMS (ES) calcd for CasHseNO12S [M+NHs] * 832.3367, found 832.3369. [a] °= + 1.0 (c

0.015, CHClg).

Synthesis of Methyl 2,3-di—para-methyl-O-benzyl-6-O-benzyl-4-O-(3,4,6-tri-O-acetyl-2-
deoxy-a-D-glucopyranosyl)-a-D-glucopyranoside (4q)

OAc

AcO o)
AcO OBn
fo) (o)
p-MeBnO
p-MeBnO

OMe
4q

Glycosylation of 2¢ (31.6 mg, 0.06 mmol) with ) with 3g (35.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4q (36.7 mg, 80 %, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rt = 0.45 (Hexane/EtOAC = 4:1,
v/v). 'H NMR (600 MHz, CDCl3) § 7.36 — 7.31 (m, 4H), 7.29 — 7.25 (m, 1H), 7.23 (d, J = 7.8
Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 7.12 (dd, J = 8.1, 1.8 Hz, 4H), 5.42 (d, J = 2.8 Hz, 1H), 5.22
—5.17 (m, 1H), 4.99 (d, J = 10.9 Hz, 1H), 4.90 (t, J = 9.8 Hz, 1H), 4.72 (d, J = 12.0 Hz, 1H),
4.62 (d, J = 12.3 Hz, 1H), 4.60-4.56 (m, 2H), 4.55 (d, J = 3.3 Hz, 1H), 4.52 (d, J = 12.2 Hz,
1H), 4.11 (dd, J = 12.3, 3.9 Hz, 1H), 3.90 (t, J = 9.2 Hz, 1H), 3.84-3.80 (m, 1H), 3.79 — 3.75
(m, 1H), 3.74 ((dd, J = 12.3, 1.6 Hz, 1H), 3.66 (dd, J = 9.7, 7.4 Hz, 2H), 3.64 — 3.60 (m, 1H),
3.49 (dd, J =9.7, 3.4 Hz, 1H), 3.41 (s, 3H), 2.34 (s, 3H), 2.33 (s, 3H), 2.04-2.01 (m, 7H), 2.00
(s, 3H). 1.63 — 1.59 (m, 1H). *3C NMR (126 MHz, CDCl3) & 169.61, 169.09, 168.74, 137.10,
136.69, 136.19, 134.58, 133.93, 128.14, 128.02, 127.38, 127.24, 126.66, 126.59, 126.44, 97.49,
96.85, 80.70, 78.93, 75.30, 74.21, 72.33, 72.07, 68.59, 68.34, 68.28, 67.86, 67.61, 61.21, 54.27,
34.22, 20.14, 20.12, 19.92, 19.69. HRMS (ESI) calcd for Ca2HssNO13 [M+NH4] * 782.3752,
found 782.3752. [a] 3;35: +0.26 (c 0.01, CHCIz).

Synthesis of Methyl 2,3-di-para-methyl-O-benzyl-6-O-benzyl-4-0O-(3,4,6-tri-para-
methyl-O-benzyl-2-deoxy-a-D-galactopyranosyl)-g-D-glucopyranoside (4r)

p-MeBnO OBnMe-p

o
p-MeBnO OBn

Oéowow'e
p-MeBnO

p-MeBnO

4r

Glycosylation of 2d (42.8 mg, 0.06mmol) with 3h (35.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4r (47.4 mg, 83 %, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rt = 0.60 (Hexane/EtOAc = 4:1,
v/v).*H NMR (600 MHz, CDCls3) § 7.27 (d, J = 4.3 Hz, 4H), 7.24 — 7.17 (m, 7H), 7.16 — 7.08
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(m, 14H), 5.45 (d, J = 2.9 Hz, 1H), 4.89 (d, J = 10.5 Hz, 1H), 4.85 (d, J = 10.7 Hz, 1H), 4.82
(d, J = 11.5 Hz, 1H), 4.62 (d, J = 10.7 Hz, 1H), 4.54 (d, J = 11.3 Hz, 2H), 4.50 (d, J = 12.4 Hz,
2H), 4.43 (d, J = 11.7 Hz, 1H), 4.40 (d, J = 12.1 Hz, 1H), 4.35 (d, J = 11.5 Hz, 1H), 4.28 (t, J
= 9.9 Hz, 2H), 3.81 (bs, 1H), 3.78 (d, J = 7.2 Hz, 1H), 3.76 (d, J = 10.8 Hz, 1H), 3.74 — 3.70
(m, 1H), 3.60 — 3.55 (m, 5H), 3.52 (t, J = 9.0 Hz, 1H), 3.45- 3.41 (m, 3H), 3.38 (t, = 8.4 Hz,
1H), 2.34 (s, 3H), 2.33 (s, 3H), 2.31 (merged s, 9H), 2.11 (td, J = 12.5, 3.7 Hz, 1H), 1.82 (dd,
J=12.3, 3.5 Hz, 1H). *C NMR (126 MHz, CDCl3) § 137.59, 136.30, 136.26, 136.23, 136.15,
136.09, 134.83, 134.51, 134.48, 134.22, 134.12, 128.06, 128.03, 128.00, 127.84, 127.39,
127.22, 127.20, 126.95, 126.75, 126.59, 126.39, 126.35, 103.54, 98.31, 83.75, 81.24, 74.54,
74.24,73.79, 73.47,73.38, 72.95, 72.35, 72.21, 71.41, 69.77, 69.25, 69.19, 68.47, 55.96, 30.53,
20.13, 20.12. HRMS (ESI) calcd for CeoH7aNO1o [M+NH4]* 968.5313, found 968.5310.

[a] 3= + 0.5 (¢ 0.01, CHCl5).

Synthesis of Methyl 2,3,4-tri-O-benzyl-6-0-(3,4,6-tri-para-methyl-O-benzyl-2-deoxy-a-
D-galactopyranosyl)-a-D-glucopyranoside (4s)
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Glycosylation of 2d (42.8 mg, 0.06 mmol) with 3d (33.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4s (49.33 mg, 89 %, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rs = 0.6 (Hexane/EtOAc = 4:1,
v/v).*H NMR (600 MHz, CDCls) § 7.38 — 7.17 (m, 20H), 7.13 — 7.07 (m, 7H), 5.01 (d, J = 2.5
Hz, 1H), 4.98 (d, J = 10.7 Hz, 1H), 4.85 (d, J = 6.0 Hz, 1H), 4.83 (d, J = 5.3 Hz, 1H), 4.81 (d,
J=6.4Hz, 1H), 479 (d, J = 7.8 Hz, 1H), 4.68 (d, J = 12.1 Hz, 1H), 4.58 (d, J = 3.4 Hz, 1H),
455 (d, J = 11.3 Hz, 1H), 4.53-4.49 (m, 3H), 4.36 (d, J = 11.6 Hz, 1H), 4.28 (d, J = 11.5 Hz,
1H), 3.98 (t, J = 9.3 Hz, 1H), 3.86 — 3.78 (m, 4H), 3.71 (dd, J = 9.9, 3.1 Hz, 1H), 3.60 (d, J =
10.4 Hz, 1H), 3.52 (dd, J = 9.6, 3.4 Hz, 1H), 3.50 — 3.44 (m, 3H), 3.30 (s, 3H), 2.33 (s, 3H),
2.31 (s, 3H), 2.28 (s, 3H), 2.18 (td, J = 12.3, 3.0 Hz, 1H), 1.98 (dd, J = 12.4, 3.8 Hz, 1H). 13C
NMR (126 MHz, CDCl3) 6 137.76, 137.26, 137.19, 136.20, 136.17, 136.03, 134.89, 134.39,
134.14, 128.03, 127.96, 127.82, 127.44, 127.37, 127.32, 127.01, 126.87, 126.80, 126.71,
126.65, 126.60, 126.49, 97.27, 96.83, 81.13, 79.11, 76.99, 74.78, 73.96, 73.03, 73.01, 72.27,
72.17,71.58, 69.10, 69.05, 68.86, 68.30, 64.96, 53.94, 30.04, 20.13, 20.06. HRMS (ESI) calcd
for CsgH7oNO10 [M+NH4] * 940.5000, found 940.5003. [a] ?;)5: +0.34 (c 0.01, CHCly).

Synthesis of 1,2;4,6-di-O-isopropylidene-3-O-(3,4,6-tri-para-methyl-2-deoxy-D-
galactopyranosyl)-a-D- glucofuranose (4t)
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Glycosylation of 2d (42.8 mg, 0.06 mmol) with 3c (18.7 mg, 0.072 mmol) according to
General procedure 3 afforded 4t (35.4 mg, 82 %, a: B = 6:1) as a colorless syrup. The crude
product was purified through flash column chromatography, R = 0.58 (Hexane/EtOAc = 4:1,
v/v) 'H NMR (600 MHz, CDCl3) § 7.24 — 7.09 (m, 12H), 5.82 (d, J = 3.4 Hz, 1H), 5.22 (d, J =
2.8 Hz, 1H), 4.87 (d, J = 11.4 Hz, 1H), 4.69 (d, J = 3.4 Hz, 1H), 4.57 (d, J = 4.9 Hz, 1H), 4.56
—4.53 (m, 2H), 4.46 (d, J = 11.6 Hz, 1H), 4.37 (d, J = 11.5 Hz, 1H), 4.20 (d, J = 2.5 Hz, 1H),
4.19 — 4.14 (m, 1H), 4.10 — 4.05 (m, 2H), 3.95 (dd, J = 8.4, 5.7 Hz, 1H), 3.89 — 3.85 (m, 2H),
3.84 —3.80 (m, 1H), 3.57 (dd, J = 9.4, 6.4 Hz, 1H), 3.49 (dd, J = 9.4, 6.1 Hz, 1H), 2.35 (s, 3H),
2.34 (s, 3H), 2.32 (s, 3H), 2.21 (td, J = 12.4, 3.6 Hz, 1H), 1.96 (dd, J = 12.5, 3.9 Hz, 1H), 1.47
(s, 3H), 1.39 (s, 3H), 1.32 (s, 3H), 1.20 (s, 3H). **C NMR (126 MHz, CDCls3) § 136.34, 136.29,
136.16, 134.76, 134.34, 134.03, 128.08, 128.04, 127.87, 127.32, 126.91, 126.44, 110.76,
108.04, 104.29, 98.57, 82.50, 80.31, 79.99, 73.26, 73.00, 72.45, 71.69, 71.62, 69.99, 69.31,
68.87, 66.56, 30.08, 25.84, 25.74, 25.10, 24.37, 20.13. HRMS (ESI) calcd for C42HssNO10
[M+NH4]* 736.4061, found 736.4061. [a] 3D5: +0.48 (c 0.01, CHCly).

Phenyl 2,3,4-tri-O-benzyl-6-(3,4,6-tri-para-methyl-O-benzyl-2-deoxy-a-D-
galactopyranosyl)-p-D-thioglucopyranoside (4u)
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Glycosylation of 2d (42.8 mg, 0.06 mmol) with 3i (39 mg, 0.072 mmol) according to General
procedure 3 afforded 4u (55.3 mg, 92 %, a only) as a colorless syrup. The crude product was
purified through flash column chromatography, R¢= 0.61 (Hexane: EtOAc = 4:1, v/v).'H NMR
(600 MHz, CDCl3) 6 7.55 (d, J=7.2 Hz, 2H), 7.40 (d, J = 7.2 Hz, 2H), 7.37-7.29 (m, 8H), 7.29
—7.19 (m, 12H), 7.16 — 7.08 (m, 8H), 5.07 (d, J = 2.6 Hz, 1H), 4.91 (d, J = 10.4 Hz, 1H), 4.88
(d, J=8.9 Hz, 1H), 4.84 (d, J = 10.2 Hz, 2H), 4.80 (d, J = 10.7 Hz, 1H), 4.74 (d, J = 10.2 Hz,
1H), 4.64 (d, J = 9.8 Hz, 1H), 4.56 (d, J = 11.1 Hz, 1H), 4.55 - 4.52 (m, 2H), 4.51 (d, J = 11.5
Hz, 1H), 4.41 (d, J = 11.6 Hz, 1H), 4.34 (d, J = 11.6 Hz, 1H), 3.88 (t, J = 6.4 Hz, 1H), 3.86 —
3.82 (m, 2H), 3.80 (dd, J = 11.5, 4.9 Hz, 1H), 3.74 — 3.71 (m, 1H), 3.70 (d, J = 8.8 Hz, 1H),
3.52 (dd, J = 11.1, 7.6 Hz, 2H), 3.50 — 3.44 (m, 3H), 2.33 (s, 3H), 2.32 (s, 3H), 2.29 (s, 3H),
2.22 (td, J = 12.3, 3.3 Hz, 1H), 1.99 — 2.23(m, 1H). *C NMR (126 MHz, CDCl3) § 137.40,
137.05, 137.00, 136.18, 136.16, 136.04, 134.93, 134.48, 134.25, 132.68, 131.04, 128.08,
127.97,127.83, 127.43, 127.40, 127.32, 127.17, 126.81, 126.70, 126.46, 126.44, 97.36, 86.13,
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85.74,79.87, 77.53, 77.08, 74.82, 74.36, 74.04, 73.43, 73.04, 72.13, 71.68, 69.21, 69.00, 68.39,
65.14, 30.13, 29.86, 20.13, 20.07. HRMS (ESI) calcd for CesH72NOoS [M+NH4]* 1018.4928,
found 1018.4933. [] %= + 0.38 (¢ 0.01, CHCl).

Phenyl 2,3-O-isopropylidene-6-O-triisopropylsilyl-4-(3,4,6-tri-para-methyl-O-benzyl-2-
deoxy-a-D-glucopyranosyl)-a-D-thiomannopyranoside (4v)
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Glycosylation of 2d (42.8 mg, 0.06 mmol) with 3j (33.8 mg, 0.072 mmol) according to
General procedure 3 afforded 4v (49.6 mg, 89 %, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, R = 0.71 (Hexane/EtOAc = 4:1,
v/v). *H NMR (500 MHz, CDCl3) § 7.53 (d, J = 7.5 Hz, 2H), 7.28 — 7.20 (m, 5H), 7.18 (d, J =
7.5 Hz, 2H), 7.14 (d, J = 7.9 Hz, 4H), 7.11 (d, J = 7.8 Hz, 2H), 7.06 (d, J = 7.6 Hz, 2H), 5.76
(s, 1H), 5.56 (d, J = 2.6 Hz, 1H), 4.84 (d, J = 11.3 Hz, 1H), 4.57 — 4.49 (m, 3H), 442 (d, J =
11.5 Hz, 1H), 4.34 — 4.29 (m, 2H), 4.24 (t, J = 6.3 Hz, 1H), 4.09 — 4.03 (m, 1H), 3.92 (s, 1H),
3.89 (d, J=6.8 Hz, 1H), 3.84 (d, J = 11.1 Hz, 3H), 3.80 (dd, J = 10.9, 5.6 Hz, 1H), 3.60 (t, J =
8.3 Hz, 1H), 3.45 (dd, J = 8.4, 5.5 Hz, 1H), 2.34 (s, 3H), 2.33 (s, 3H), 2.30 (s, 3H), 2.28 — 2.22
(m, 1H), 1.98 (dd, J = 12.3, 4.0 Hz, 1H), 1.48 (s, 3H), 1.32 (s, 3H), 1.01 — 0.96 (m, 21H). 3C
NMR (126 MHz, CDCl3) 6 136.11, 135.94, 135.02, 134.53, 134.19, 133.07, 130.48, 128.04,
127.91, 127.82, 127.78, 127.25, 126.77, 126.41, 126.25, 108.64, 95.14, 83.14, 77.54, 75.51,
73.50,73.12,72.26,71.71, 70.35, 70.04, 69.52, 69.28, 67.93, 62.06, 30.25, 28.68, 26.76, 25.59,
20.12, 16.97, 16.93, 10.93. HRMS (ESI) calcd for Cs4H7sNOgSSi [M+NH4]* 944.5167, found
944.5165. [a] 3= - 0.34 (¢ 0.01, CHCI5).

Phenyl 2,3,4-tri-O-benzyl-6-(3,4,6-tri-O-benzoyl-2-deoxy-a-D-galactopyranosyl)-a-D-
galactopyranoside (4w)
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Glycosylation of 2f (42.9 mg, 0.06 mmol) with 3b (33.5 mg, 0.072 mmol) according to
General procedure 3 afforded 4w (46.1 mg, 83%, a only) as a colorless syrup. The crude
product was purified through flash column chromatography, Rt = 0.49 (Hexane/EtOAc = 4:1,
v/v). *H NMR (600 MHz, CDCls) & 8.08 (d, J = 7.3 Hz, 2H), 8.00 (d, J = 7.3 Hz, 2H), 7.84 (d,
J=7.3Hz 2H), 7.62 (t, J =7.4 Hz, 1H), 7.52 — 7.46 (m, 4H), 7.43 (d, J = 7.4 Hz, 2H), 7.40 -
7.27 (m, 13H), 5.79 (d, J = 1.9 Hz, 1H), 5.62 — 5.57 (m, 1H), 4.95 (d, J = 11.9 Hz, 1H), 4.91
(d, J =11.6 Hz, 1H), 4.82 (d, J = 8.7 Hz, 2H), 4.80 (d, J = 8.7 Hz, 1H), 4.69 — 4.65 (m, 2H),
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4.62 (d, J = 11.9 Hz, 1H), 4.52 — 4.49 (m, 1H), 4.46 (dd, J = 11.0, 7.5 Hz, 1H), 4.38 (dd, J =
11.1, 5.0 Hz, 1H), 4.01 — 3.97 (m, 2H), 3.93 (bs, 1H), 3.86 (t, J = 6.2 Hz, 1H), 3.78 (dd, J =
9.1, 6.1 Hz, 1H), 3.38 (dd, J = 9.1, 6.8 Hz, 1H), 3.36 (s, 3H), 2.23 (td, J = 12.5, 3.3 Hz, 1H),
1.93 (dd, J=12.5, 4.9 Hz, 1H). **C NMR (126 MHz, CDCl3) & 165.13, 164.65, 164.48, 137.82,
137.59, 137.52, 132.34, 132.04, 132.01, 128.82, 128.71, 128.67, 128.63, 127.53, 127.47,
127.39, 127.35, 127.32, 127.30, 127.26, 127.02, 126.67, 126.58, 126.54, 97.73, 96.17, 78.25,
75.61, 73.70, 73.47, 72.60, 72.52, 67.94, 66.63, 66.37, 66.12, 65.26, 62.45, 54.32, 29.63.
HRMS (ESI) calcd for CssHssNO1s [M+NH4]* 940.3908, found 940.3906. [a] 3=+ 0.42 (c

0.01, CHCls).

Phenyl 2,3-O-isopropylidene-6-O-triisopropylsilyl-4-(3,4,6-tri-O-benzoyl-2-deoxy-a-D-
galactopyranosyl)-a-D-thiomannopyranoside (4x)
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Glycosylation of 2f (42.9 mg, 0.06 mmol) with 3j (33.8 mg, 0.072 mmol) according to General
procedure 3 afforded 4x (46.3 mg, 83 %, o only) as a colorless syrup. The crude product was
purified through flash column chromatography, Rs = 0.51 (Hexane/EtOAc = 4:1, v/v). 'H NMR
(600 MHz, CDCls) & 8.09 (d, J = 7.4 Hz, 2H), 7.98 (d, J = 7.4 Hz, 2H), 7.85 (d, J = 7.4 Hz,
2H), 7.60 (t, J = 7.4 Hz, 1H), 7.54 — 7.50 (m, 3H), 7.47 (dd, J = 15.6, 7.7 Hz, 3H), 7.39 (t, J =
7.7 Hz, 2H), 7.34 — 7.25 (m, 5H), 5.91 (bs, 1H), 5.86 (d, J = 1.8 Hz, 1H), 5.84 (s, 1H), 5.70 —
5.66 (m, 1H), 4.59 (t, J = 7.0 Hz, 1H), 4.49 (dd, J = 11.0, 6.1 Hz, 1H), 4.38-4.34 (m, 2H), 4.33
(dd, J = 10.9, 8.3 Hz, 1H), 4.16 — 4.08 (m, 2H), 4.00 (dd, J = 11.2, 3.8 Hz, 1H), 3.88 (d, J =
10.4 Hz, 1H), 2.41 (td, J=12.5, 3.3 Hz, 1H), 2.22 (dd, J = 12.5, 4.7 Hz, 1H), 1.53 (s, 3H), 1.38
(s, 3H), 1.00 — 0.93 (m, 21H). *C NMR (151 MHz, CDCls) & 165.98, 165.69, 165.44, 133.49,
133.38, 133.15, 133.08, 131.71, 129.89, 129.72, 129.69, 129.65, 129.42, 128.97, 128.56,
128.41, 128.31, 127.49, 109.84, 95.26, 83.85, 78.50, 76.45, 70.80, 70.43, 67.53, 67.20, 67.03,
62.60, 62.43, 30.86, 27.89, 26.62, 17.93, 17.85, 11.95. HRMS (ESI) calcd for Cs:HesNO1SSi
[M+NH4]* 944.4075, found 944.4071. [a] 3D5: +0.18 (c 0.01, CHCly).
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Scheme 5. Synthesis of trisaccharide (T-1).

A solution of glycosyl donor 4x (27.8 mg, 0.03 mmol) and acceptor 3b (16.7 mg, 0.036 mmol)
in dry CH2Cl> (0.03 M ) was stirred at room temperature for 60 min in the presence of activated
4A MS (80 mg) under Ar atmosphere. Then the vessel was chilled to 0 °C, to which NIS (16.9
mg, 0.075 mmol) and TMSOTT (1.6 pL, 30 mol%) were added. The reaction mixture was
stirred for 5h min at 0 °C. Then, EtsN was added to quench the reaction. The crude reaction
mixture was worked up with water, washed with brine, dried by Na;SOa, concentrated in
rotavapor. The resulting crude reaction mixture was purified through Flash column
chromatography to afford the trisaccharide T-1 (18.7 mg, 76 %, based on recovered donor 4x,
a only) as a colorless syrup. The crude product was purified through flash column
chromatography, R = 0.25 (Hexane/EtOAc = 3:1, v/v). *H NMR (500 MHz, CDCls) § 8.10 —
8.05 (m, 2H), 8.00 — 7.96 (m, 2H), 7.85 — 7.82 (m, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.53 (t, J =
7.4 Hz, 1H), 7.49 — 7.44 (m, 3H), 7.43 — 7.34 (m, 8H), 7.33 - 7.26 (m, 11H), 5.86 (d, J = 2.4
Hz, 1H), 5.80 (d, J = 2.6 Hz, 1H), 5.65 — 5.60 (m, 1H), 4.96 (d, J = 11.7 Hz, 1H), 4.90 (d, J =
11.7 Hz, 1H), 4.83 (d, J = 12.1 Hz, 1H), 4.78 (d, J = 11.7 Hz, 1H), 4.75 (s, 1H), 4.70 (d, J =
6.4 Hz, 1H), 4.69 (d, J = 1.7 Hz, 1H), 4.65 (d, J = 11.7 Hz, 1H), 4.48 (g, J = 6.4 Hz, 2H), 4.33
(dd, J = 13.2, 9.4 Hz, 1H), 4.23 — 4.19 (m, 1H), 4.07 (dd, J = 10.0, 3.6 Hz, 1H), 4.00 (d, J =
9.3 Hz, 1H), 3.97 (dd, J = 10.1, 2.7 Hz, 1H), 3.92 — 3.87 (m, 2H), 3.87 — 3.83 (m, 2H), 3.82 (d,
J=6.8 Hz, 1H), 3.78 (dd, J = 9.1, 5.5 Hz, 1H), 3.64 — 3.59 (m, 1H), 3.44 — 3.39 (m, 1H), 3.37
(s, 3H), 2.37 (td, J = 12.5, 3.6 Hz, 1H), 2.17 (dd, J = 12.0, 5.6 Hz, 1H), 1.49 (s, 3H), 1.35 (s,
3H), 1.04 — 0.97 (m, 21H). *C NMR (151 MHz, CDCls) & 165.94, 165.66, 165.39, 138.84,
138.49, 138.41, 133.34, 133.11, 133.03, 129.87, 129.72, 129.69, 129.66, 129.45, 128.53,
128.41,128.40, 128.36, 128.29, 128.27,128.11, 127.86, 127.72, 127.54, 127.51, 109.56, 98.85,
96.47,95.32,79.39, 78.71, 76.51, 75.62, 74.34, 74.02, 73.59, 73.55, 71.12, 69.15, 68.50, 67.66,
67.28, 67.05, 65.13, 63.20, 62.61, 55.47, 30.89, 29.71, 27.86, 26.50, 17.95, 17.89, 11.96.
HRMS (ESI) calcd for C73Hg2NO1sSi [M+NH4] * 1298.6084, found 1298.6082. [a] 3])5= +0.18

(c 0.01, CHCls).
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13C NMR spectrum of compound 1b
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COSY NMR spectrum of compound 1d
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IH NMR spectrum of compound 2a
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13C NMR spectrum of compound 2a
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COSY NMR spectrum of compound 2b
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IH NMR spectrum of compound 2ca
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13C NMR spectrum of compound 2ca.
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COSY NMR spectrum of compound 2cf
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IH NMR spectrum of compound 2d
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13C NMR spectrum of compound 2d
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COSY NMR spectrum of compound 2e
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IH NMR spectrum of compound 2f
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13C NMR spectrum of compound 2f
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13C NMR spectrum of compound 2g
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COSY NMR spectrum of compound 3e
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'H NMR spectrum of compound 3g
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13C NMR spectrum of compound 3g
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COSY NMR spectrum of compound 3h
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'H NMR spectrum of compound 3j
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13C NMR spectrum of compound 3j
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13C NMR spectrum of compound 7
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COSY NMR spectrum of compound 4a
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IH NMR spectrum of compound 4b
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13C NMR spectrum of compound 4b
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COSY NMR spectrum of compound 4c
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IH NMR spectrum of compound 4d
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13C NMR spectrum of compound 4d
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COSY NMR spectrum of compound 4e
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13C NMR spectrum of compound 4f
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COSY NMR spectrum of compound 4g
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IH NMR spectrum of compound 4ha
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13C NMR spectrum of compound 4ha
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COSY NMR spectrum of compound 4i
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H NMR spectrum of compound 4j
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13C NMR spectrum of compound 4j

=] g0
8o’
i
[T I
6T
1£7

€ET +
e —
BEZ

voE
Le 90T

0eT— —_— 00E

10

9841 v _J
8.2%. | LTE 3
2081 — BIE

58 81 OEE
66 2\ ze'e ﬁ
55 9E- EEE
araz _ _ N PEE
0T fE — 9g'E
S.h\

= 006
— g ol =

_—
s -

B
b EE— -— st
S5
agE
856
b5 HE
e A
¥TE
aTt
e
F & e
st
b
st
s
b
s
1o
95
81
55 69~ 6E'S
(AP 1 6E'S
6 1e—5 = +9
1oz a9
€8 st
T,
poass” L

ar't

Il

J hJ ,‘UL.‘
It

40

[
A
7

Bl
f[[/fff !
1T

T
60

0 b — -—
By’ 59— -

f1 (ppm)

89
629
069
)
694

569 —y
a0

LS
[
ari4
[A¥S
0z
1T

80

OBn
o
p-MeBnOOMe
1
|
LT N

(o]
(o]
-MeBnO
4k

EE'PE— _

T
a0

p

£856—

SPh
TBDPSO oTBDPS ' /' !

TBDPSO

-0
T
100

Bl
[5al
15421
9521
6971
84821
PZHZI
9E6Z1
05621
5561
PLBET
CPTEI~

Lr'SE
8L mﬂw
[E:3321

L1 omﬁ\ﬁ
zz'9gl

e59g1d

o
4j

OTBDPS
%&.
(0]
T
120

TBDPSO
TBDPSO

T
130

OTIPS
§Z
|
IH NMR spectrum of compound 4k
'm_?_\“

T
140

70| Page



COSY NMR spectrum of compound 4k
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IH NMR spectrum of compound 4l
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13C NMR spectrum of compound 4l
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COSY NMR spectrum of compound 4ma.
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IH NMR spectrum of compound 4mp
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13C NMR spectrum of compound 4mf
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COSY NMR spectrum of compound 4na.
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IH NMR spectrum of compound 4np
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13C NMR spectrum of compound 4np
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COSY NMR spectrum of compound 40
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IH NMR spectrum of compound 4p
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13C NMR spectrum of compound 4p
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COSY NMR spectrum of compound 4q
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IH NMR spectrum of compound 4r
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13C NMR spectrum of compound 4r
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COSY NMR spectrum of compound 4s
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IH NMR spectrum of compound 4t
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13C NMR spectrum of compound 4t
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COSY NMR spectrum of compound 4u

p-MeBnO ,OBnMe-p

(o}
p-MeBnO

o

BnO O  sph
Bna&/

Bro bl o b

JM'@JQJL,__ |

4u ‘ﬁ
iJ @ & i i ﬁﬁj
_’5% G g
\
= im
= T
— o) v i

i

@-3’3 &

1.5

3.5

5.0

T T T T T T
56 54 52 50 48 46 44 42 40 38 36 34 32 30

13C NMR spectrum of compound 4u

97.36

26 24 22 20 18 16

_-30.13
2986
20.13
20,07

<

f1 (ppm)

o
p-MeBnO
o
BnO
BnO
4u
| (l
| il [l ||'\‘I| I|
TN ' 1
(il LML | |
1“40 1‘30 1‘20 liU 160 9‘0 EID 7‘0 6‘0 SID 4‘0 3‘0 ZID IID 6

f1 (ppm}

89| Page



IH NMR spectrum of compound 4v

ﬂvﬂﬁ\ﬁﬁﬁﬁ::::::ﬂﬂ '.EE'.\:? w\;f“ wﬁ:@@@@ﬂﬂﬁﬁﬁi Eiiiwﬁ}; TS?\\E/E
/ p-MeBnO OBnMe-p
al - o /., OTIPS Lo,
p-MeBnO 0
-0
%% \
4v SPh

¥ LMJM_M_._JW

it L
(I hL
L . i L AP G I o L —p oy ﬂ
8.5 8.0 75 7.IEI 6.5 6.0 515 5.0 4.5 4.0 315 3.0 2.5 2.0 1:5 1I.EI EI‘.EI -ll.El
f1 (ppm)
COSY NMR spectrum of compound 4v
p-MeBnO OBnMe-p
o OTIPS
p-MeBnO o
o o, _\—0 ‘
4v SPh « ‘ |' |
1 L y b
7Jlt7ﬂ77,ﬁ‘17. _)l H_.LL.‘hb'\__n_J LW ! MJ'\H__AJUL)J N
JI
_— 1.0
__——; ==
] = F1.5
—_—
- L - F2.0
- ’ =
| 2.5
3.0
| o= F3.5
% - ™= -- oo Ha.0
= - -—" -
3_ - =TT ha.5
‘J - -
J Fs.0
- - ls.5
ﬁ H6.0

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
5.8 56 54 52 50 48 46 44 42 4.0 3.8 3.6 34 32 3.0 28 26 24 22 20 1.8 16 14 1.2 1.0
f2

90| Page

(ppm)

L (ppm)



13C NMR spectrum of compound 4v
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COSY NMR spectrum of compound 4w
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IH NMR spectrum of compound 4x
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13C NMR spectrum of compound 4x
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COSY NMR spectrum of compound T-1
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HSQC NMR spectrum of compound T-1
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