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(A) Materials and Methods:

All chemicals and solvents were purchased from commercial sources and used directly
without further purification. AuClz and AuBr3 were purchased from Sigma-Aldrich. All the
reactions were carried out under argon or nitrogen atmosphere employing oven dried
glassware. Chromatograms were visualized under UV light and by dipping plates into either
sulphuric acid in MeOH or anisaldehyde in ethanol, followed by heating. *H NMR, COSY,
HMBC and HMQC spectra were recorded on a 500 MHz NMR spectrometer. Proton
chemical shifts are reported in ppm (9) relative to the internal standard tetramethylsilane
(TMS, 6 0.0 ppm) or with the solvent reference relative to TMS employed as the internal
standard (CDCls, 6 7.26 ppm; DMSO-de, 6 2.55 ppm). Data are reported as follows: chemical
shift (multiplicity [singlet (s), doublet (d), doublet of doublet (dd), triplet (t), quartet (q), and
multiplet (m)], coupling constants [Hz], integration and peak identification). All NMR signals
were assigned on the basis of 'H NMR, 3C NMR, COSY and HMQC experiments. *C
spectra were recorded with complete proton decoupling. Carbon chemical shifts are reported
in ppm (9) relative to TMS with the respective solvent resonance as the internal standard. All
NMR data were collected at 25 °C. The concentration of the compounds for *H NMR was 5
mg per 0.5 mL and for *C NMR it was 5-20 mg per 0.5 mL. Melting points were determined
using melting point apparatus and are uncorrected. Flash column chromatography was
performed using 230-400 mesh silica gel.

X-ray intensity data measurements of freshly grown crystals of D3 was carried out at
296 K on a Bruker-KAPPA APEX Il CCD diffractometer with graphite-monochromatized
(MoK = 0.71073A) radiation. The X-ray generator was operated at 50 kV and 30 mA. Data
were collected with scan width of 0.3° at different settings of ¢ (0°, 90° and 180°) keeping
the sample to detector distance fixed at 40 mm and the detector position (20) fixed at 24°.

The X-ray data collection was monitored by SMART program. All the data were corrected
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for Lorentzian polarization and absorption effects using SAINT and SADABS programs.
SHELX-97 was used for structure solution and full matrix least-squares refinement on F2.
Molecular and packing diagrams were generated using Mercury-3.1. Geometrical

calculations were performed using SHELXTL and PLATON.

(B) Synthesis of glucopyranoside donors D2, D3, D5, and D11:

AllO HO EtO
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Scheme S1. Reagents and conditions: (a) AllIBr, NaH, DMF, 0 °C-rt, 2 h, 93%; (b) Etl, NaH, DMF, 0 °C-rt, 1.5
h, 97%); (c) 2,3-butanedione, CH(OMe)s, CSA, MeOH, 70 °C, 6 h, 45%; (d) BnBr, NaH, DMF, 0 °C-tt, 2 h,
98%; (e) TBDMSCI, imidazole, DMF, rt, 2 h, 95%

i. Synthesis of p-tolyl 2,3,4,6-tetra-O-allyl-1-thio-g-D-glucopyranoside (D11):

A solution of p-tolyl 1-thio-p-D-glucopyranoside (1)* (1.0 g, 3.5 mmol) in anhydrous DMF
(20 mL) was cooled to 0 °C and sodium hydride (0.7 g, 17.5 mmol) was added in two
portions. The mixture was stirred at 0 °C for 10 min. Allyl bromide (1.5 mL, 17.5 mmol) was
then added slowly and the reaction mixture was stirred for 2 h, slowly warming to room
temperature. When TLC showed complete conversion of the starting material, the reaction
mixture was cooled to 0 °C and quenched by adding ice. The reaction mixture was extracted
with ethyl acetate (2 x 20 mL) and washed with water (2 x 20 mL) followed by brine. The
combined organic layer was dried over anhydrous sodium sulphate and concentrated under
reduced pressure. The residue thus obtained was purified by flash column chromatography to

afford donor D11 (1.45 g, 93%) as a colourless gum. Rs = 0.33 (EtOAc-hexane, 1:4, v/v); H
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NMR (500 MHz, CDCla): 6 2.24 (s, 3H, Ar-CHs), 3.15 (dd, J = 10.0, 9.0 Hz, 1H, H-2), 3.27-
3.28 (m, 2H, H-4, H-5), 3.30-3.33 (m, 1H, H-3), 3.53-3.56 (M, 1H, H-64), 3.62-3.64 (m, 1H,
H-68), 3.92-3.93 (m, 1H, CH»-CH=CH>), 3.96-3.97 (m, 1H, CH>-CH=CH,), 4.02-4.06 (m,
1H, CH2-CH=CHy), 4.12-4.15 (m, 1H, CH,-CH=CH>), 4.18-4.27 (m, 4H, CH2-CH=CHy),
4.39 (d, J = 12.0 Hz, 1H, H-1), 5.06-5.11 (m, 4H, CH=CH>), 5.15-5.23 (m, 4H, CH=CHy>),
5.79-5.90 (m, 4H, CH=CH>), 7.00 (d, J = 8.0 Hz, 2H, Ar-H), 7.37 (d, J = 8.0 Hz, 2H, Ar-H);
13C NMR (125 MHz, CDCls): § 21.1, 69.0, 72.3, 73.8, 74.1, 74.4, 77.4, 79.0, 80.3, 86.2, 87.7,
116.6, 116.8, 116.9, 117.2, 129.5, 129.9, 132.5, 134.8, 134.82, 135.0, 137.5. Anal. Calcd for
C2sH340sS: C, 67.24; H, 7.67; found: C, 67.40; H, 7.54.

ii. Synthesis of p-Tolyl 2,3,4,6-tetra-O-ethyl-1-thio-p-D-glucopyranoside (D2):

A solution of tetraol 1 (1.0 g, 3.5 mmol) in anhydrous DMF (20 mL) was cooled to 0 °C and
sodium hydride (0.7 g, 17.5 mmol) was added in two portion. The mixture was stirred at
room temperature for 10 min. Ethyl iodide (1.4 mL, 17.5 mmol) was then added slowly and
the reaction was stirred at room temperature for 2 h. When TLC showed complete conversion
of the starting material, the reaction mixture was cooled to 0 °C and quenched by adding ice.
The reaction mixture was extracted with ethyl acetate (2 x 20 mL) and washed with water (2
x 20 mL) followed by brine. The combined organic layer was dried over anhydrous sodium
sulphate and concentrated under reduced pressure. The residue thus obtained was purified by
flash column chromatography to afford donor D2 (1.35 g, 97%) as white solid. Rf = 0.25
(EtOAc-hexane, 1:4, viv); Mp: 47-49 °C; 'H NMR (500 MHz, CDCl3): § 1.09-1.17 (m, 12H,
Ethl-CHa), 2.24 (s, 3H, Ar-CHs), 3.04 (t, J = 9.0 Hz, 1H, H-2), 3.14-3.16 (m, 1H, H-4), 3.19-
3.23 (m, 2H, H-3, H-5), 3.40-3.42 (m, 1H, H-64), 3.46-3.52 (M, 2H, H-6g, 0.5 X OCH>), 3.54-
3.62 (m, 2H, OCHy), 3.66-3.71 (m, 1H, 0.5 x OCHy), 3.73-3.78 (m, 4H, 2 x OCH?>), 4.36 (d, J
= 10.0 Hz, 1H, H-1), 7.00 (d, J = 8.0 Hz, 2H, Ar-H), 7.37 (d, J = 8.0 Hz, 2H, Ar-H); 13C

NMR (125 MHz, CDCls): ¢ 15.2, 15.7, 15.8, 21.0, 66.8, 68.2, 68.8, 68.9, 69.5, 77.9, 79.2,
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80.9, 86.6, 87.8, 129.4, 130.2, 132.3, 137.3. Anal. Calcd for C21H340s5 S: C, 63.29; H, 8.60;
found: C, 63.44; H, 8.77.

iii. Synthesis of diol 2:

To a solution of tetraol 1 (1.0 g, 3.5 mmol) in anhydrous MeOH (20 mL), trimethyl
orthoformate (1 mL), 2,3-butanedione (0.35 mL, 3.9 mmol) and camphorsulfonic acid (0.043
g, 0.18 mmol) were added. The reaction mixture was refluxed for 4 h. When the TLC showed
complete conversion of the starting material, the reaction mixture was cooled to room
temperature and quenched by adding triethylamine (1 mL). The reaction mixture was
concentrated under reduced pressure. The residue thus obtained was dissolved in ethyl acetate
(20 mL) and washed with water (2 x 20 mL) followed by brine. The organic layer was dried
over anhydrous sodium sulphate and concentrated under reduced pressure. The residue thus
obtained was purified by flash column chromatography to afford desired diol 2 (0.63 g, 45%)
along with its 3,4-regioisomer (Rf = 0.31; EtOAc-hexane, 1:3, v/v) as colourless foam. Data
for diol 2: Rf = 0.21 (EtOAc-hexane, 1:3, v/v); *H NMR (500 MHz, CDCls): & 1.24 (s, 3H,
CHs), 1.26 (s, 3H, CHa), 2.23 (s, 3H, Ar-CHg), 3.15 (s, 3H, OCHs), 3.20 (s, 3H, OCHz), 3.28-
3.31 (m, 1H, H-5), 3.49 (t, J = 9.0 Hz, 1H, H-5), 3.62-3.73 (m, 3H, H-3, H-4, H-6,), 3.79 (dd,
J=12.0, 3.0 Hz, 1H, H-6g), 4.67 (d, J = 10.0 Hz, 1H, H-1), 7.01 (d, J = 8.0 Hz, 2H), 7.31 (d,
J=8.0 Hz, 2H); 3C NMR (125 MHz, CDCl3): § 17.5, 17.6, 21.0, 47.9, 48.2, 62.1, 67.4, 68.2,
74.3, 77.2, 80.0, 85.5, 99.6, 100.1, 129.3, 129.5, 129.6, 132.2, 133.4, 137.6. Anal. Calcd for
C19H2807S: C, 56.98; H, 7.05; found: C, 57.22; H, 7.23.

iv. Synthesis of donor D5:

A solution of diol 2 (1.0 g, 2.5 mmol) in anhydrous DMF (20 mL) was cooled to 0 °C and
imidazole (0.42 g, 6.2 mmol) followed by tert-butyldimethylsilyl chloride (0.9 g, 6.2 mmol)
were added. The reaction was stirred at room temperature for 2 h. When the TLC showed

complete conversion of the starting material, the reaction mixture was quenched by adding
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ice. The reaction mixture was extracted with ethyl acetate (2 x 20 mL) and washed
successively with aqueous sodium bicarbonate (20 mL), water and brine. The combined
organic layer was dried over anhydrous sodium sulphate and concentrated under reduced
pressure. The residue thus obtained was purified by flash column chromatography to afford
donor D5 (1.5 g, 95%) as a colourless gum. Rf = 0.51 (EtOAc-hexane, 1:9, v/v); H NMR
(500 MHz, CDCls): 6 -0.03 (s, 3H, SiCHs), -0.0002 (s, 3H, SiCHs), 0.004 (s, 3H, SiCHs3),
0.07 (s, 3H, SiCHa), 0.78 (s, 9H, 'BuCH3), 0.81 (s, 9H, 'BuCHs), 1.20 (s, 3H, CHs), 1.23 (s,
3H, CH3), 2.22 (s, 3H, Ar-CHza), 3.12 (s, 3H, OCH3), 3.17 (s, 3H, OCHs), 3.19-3.20 (m, 1H,
H-5), 3.47 (t, J = 9.0 Hz, 1H, H-2), 3.53-3.61 (m, 2H, H-3, H-4), 3.66 (dd, J = 11.0, 4.0 Hz,
1H, H-64), 3.75 (dd, J = 11.0, 2.0 Hz, 1H, H-68), 4.62 (d, J = 10.0 Hz, 1H, H-1), 6.96 (d, J =
8.0 Hz, 2H, Ar-H), 7.35 (d, J = 8.0 Hz, 2H, Ar-H); 3C NMR (125 MHz, CDCls): § -5.3, -5.1,
-4.9, -3.5, 17.4, 17.6, 17.9, 18.4, 21.0, 25.8, 25.9, 25.93, 25.98, 47.9, 48.0, 62.1, 67.8, 68.3,
74.7,76.7, 77.0, 77.2, 81.9, 85.4, 99.5, 99.9, 129.3, 129.4, 130.3, 131.9, 133.0, 137.0. Anal.
Calcd for Cs1Hs607SSi2 : C, 59.19; H, 8.97; found: C, 59.03; H, 9.11.

v. Synthesis of donor D3:

A solution of diol 2 (1.0 g, 2.5 mmol) in anhydrous DMF (20 mL) was cooled to 0 °C and
sodium hydride (0.3 g, 7.5 mmol) was added in one portion. The mixture was stirred at room
temperature for 10 min. Benzyl bromide (0.9 mL, 7.5 mmol) was then added slowly and the
reaction mixture was stirred at room temperature for 2 h. When the TLC showed complete
conversion of the starting material, the reaction mixture was cooled to 0 °C and quenched by
adding ice. The reaction mixture was extracted with ethyl acetate (2 x 20 mL) and washed
with water (2 x 20 mL) followed by brine. The combined organic layer was dried over
anhydrous sodium sulphate and concentrated under reduced pressure. The residue thus
obtained was purified by flash column chromatography to afford donor D3 (1.42 g, 98%) as a

white solid. Rf = 0.45 (EtOAc-hexane, 1:4, v/v); Mp: 110-112 °C; *H NMR (500 MHz,
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CDCls): & 1.27 (s, 3H, CHs), 1.28 (s, 3H, CHa), 2.20 (s, 3H, Ar-CHs), 3.14 (s, 3H, OCHya),
3.21 (s, 3H, OCHs), 3.41-3.44 (m, 1H, H-5), 3.58-3.64 (m, 3H, H-2, H-4, H-64), 3.68 (d, J =
11.0 Hz, 1H, H-6g), 3.83 (t, J = 9.0 Hz, 1H, H-3), 4.42 (d, J = 12.0 Hz, 1H, 0.5 X OCH2Ph),
450 (d, J = 11.0 Hz, 2H, 1 x OCH2Ph), 4.60 (d, J = 10.0 Hz, 1H, H-1), 4.84 (d, J = 11.0 Hz,
1H, 0.5 x OCH2Ph), 6.93 (d, J = 8.0 Hz, 2H, Ar-H), 7.17-7.24 (m, 10H, Ar-H), 7.38 (d, J =
8.0 Hz, 2H, Ar-H); C NMR (125 MHz, CDCls): § 16.6, 16.7, 20.0, 46.8, 47.1, 67.1, 68.1,
72.3,73.6,73.9, 74.4,78.4, 84.1, 98.5, 99.0, 126.4, 126.6, 126.7, 126.9, 127.2, 127.3, 128.4,
131.4, 136.4, 137.3, 137.39. Anal. Calcd for C33H4007S: C, 68.25; H, 6.94; found: C, 68.37;
H, 6.78.

The donor D3 was crystallized from the mixture of ethyl acetate: petroleum ether (1:4, v/v)

by slow evaporation.

Figure S1. ORTEP diagram with 30% probability ellipsoids and molecular structure of donor
D3.

CCDC: 1430710, Refined formula: Cs3sH4007S, Formula weight: M = 580.71, colourless
needle, 0.20 x 0.15 x 0.10 mm?, Monoclinic, space group: P2(1), Unit cell dimensions and
volume: a = 11.0077(6), b = 9.7685(6), ¢ = 14.9709(7) A, V = 1910.3(14) A%, No of formula
units in the unit cell Z =2, T =296(2) K, 20max = 42.90°, Calculated density pcalcd: (g cm™

%) = 1.230, F(000) = 620, Linear absorption coefficient p: 0.149 mm™, 14426 reflections
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collected, 6875 unique reflections (Rint = 0.1106), multi-scan absorption correction, Tmin =
0.971, Tmax = 0.985, number of parameters = 370, number of restraints = 1, GoF = 0.895, R1
= 0.0497, wR2 = 0.1087, R indices based on 3842 reflections with 1 >2\s(l) (refinement on
F2). Apmax = 0.000, Apmin = 0.000 (eA3).

(C) General procedure for glycosylation:

A suspension of donor (0.1-0.5 mmol), acceptor (1.1-1.3 equiv) and 4 A molecular sieves
(0.3-0.5 g) in anhydrous dichloromethane (5 mL) was stirred at room temperature for 15 min
under nitrogen atmosphere. AuCls (3-5 mol%) was then added and the reaction mixture was
then stirred at room temperature. The reaction was monitored by TLC. The reaction was
quenched by adding aqueous NaHCOs solution, filtered through a Celite bed and washed
with dichloromethane. The filtrate was then partitioned and the organic layer was washed
successively with water and brine, dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure. The crude product thus obtained was purified by flash
column chromatography using ethyl acetate and petroleum ether as eluents. All the new
products were fully characterized by spectroscopic techniques and elemental analysis. In case
of glycosylations with acid stable acceptors and donors the reaction mixture was partially
evaporated and chromatographed directly without work up.

1. Glycosylation of donor D12 with acceptor Al:

AuClz, DCM,
BnO 4 A° MS,
(@) rt, 10 min O
BnO BnO BnO OMe
Bno&w%' + CH;OH O&ﬁ BnO
OBn A1 OBn
D1 3p
65% 26%

The treatment of donor D1 (0.15 g, 0.23 mmol) with acceptor A1 (0.047 mL, 1.16 mmol) in
presence of 3 mol% of AuCls gave 78 mg (65%) of methyl 2,3,4,6-tetra-O-benzyl-a-D-

glucopyranoside (3a)® and 31 mg (26%) of methyl 2,3,4,6-tetra-O-benzyl-p-D-
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glucopyranoside (3p)* as colourless gums. The spectral data is identical to that of reported
data. 3a: Ry = 0.41 (EtOAc-hexane, 1:5, v/v); *H NMR (500 MHz, CDCls): § 3.30 (s, 3H,
OCHg), 3.48 (dd, J = 10.0, 3.5 Hz, 1H, H-2), 3.53-3.57 (m, 2H, H-4, H-64), 3.62-3.67 (m,
2H, H-5, H-6g), 3.90 (t, J = 10.0, Hz, 1H, H-3), 4.38-4.42 (m, 2H, 1 x OCH2Ph), 4.52 (d, J =
12.0, Hz, 1H, 0.5 x OCH2Ph), 4.55 (d, J = 3.5 Hz, 1H, H-1), 4.58 (d, J = 12.0, Hz, 1H, 0.5 X
OCH_Ph), 4.70-4.76 (m, 3H, 1.5 x OCH2Ph), 4.90 (d, J = 11.0 Hz, 1H, 0.5 X OCH2Ph), 7.05-
7.27 (m, 20H, Ar-H); 3p: Rr = 0.43 (EtOAc-hexane, 1:5, v/v); *H NMR (500 MHz, CDCls): &
3.34-3.40 (m, 2H, H-2, H-5), 3.50 (s, 3H, OCHs), 3.52-3.57 (m, 2H, H-3, H-4) 3.59-3.63 (m,
1H, H-65), 3.66-3.69 (m, 1H, H-68), 4.23 (d, J = 7.8, Hz, 1H, H-1), 4.44-4.49 (m, 2H, 1 x
OCH2Ph), 4.54 (d, J = 12.0, Hz, 1H, 0.5 x OCH,Ph), 4.63 (d, J = 11.0 Hz, 1H, 0.5 X
OCH_Ph), 4.70-4.75 (m, 2H, 1 x OCHPh), 4.83-4.85 (m, 2H, 1 x OCH.Ph), 7.08 (d, J = 6.0,
Hz, 2H, Ar-H), 7.17-7.26 (m, 18H, Ar-H).

2. Glycosylation of donor D1 with acceptor A2:

AuClz, DCM,
4 A° MS BnO
(0]
BnO BnO
97% OBn

40

The treatment of donor D1 (0.1 g, 0.15 mmol) with acceptor A2 (0.048 mL, 0.46 mmol) in
presence of 5 mol% of AuCls gave 94 mg (97%, o/ff = 2.5:1) of 1,2,3,4,6-penta-O-benzyl-D-
glucopyranosides (4ap)® as colourless gum. Rs = 0.44 (EtOAc-hexane, 1:5, v/v); 'H NMR
(500 MHz, CDCls): § 3.49-3.53 (m, 0.4H), 3.58-3.62 (m, 2.5H), 3.67-3.71 (m, 1.8H), 3.72-
3.75 (m, 1.4H), 3.78-3.87 (m, 1.5H), 4.08 (t, J = 9.0 Hz, 1H), 4.50-4.52 (m, 2H), 4.58-4.63
(m, 4H), 4.65-4.66 (m, 0.7H), 4.70-4.75 (m, 3H), 4.81-4.89 (m, 3.9H), 4.95-4.98 (m, 0.6H),
5.02 (t, J = 11.0, Hz, 1.6H), 7.05-7.27 (m, 35H, Ar-H).

3. Glycosylation of donor D1 with acceptor A3:

S9



AuCls, DCM,

4 A° MS, BnO
BnO STol + HO t20mn _ BnO A0
BnO BnO
97% OBn
A3 5ap

The treatment of donor D1 (0.2 g, 0.31 mmol) with acceptor A3 (0.066 mL, 0.62 mmol) in
presence of 5 mol% of AuCls gave 186 mg (97%, o/f = 3.3:1) of cyclohexyl 2,3,4,6-tetra-O-
benzyl-D-glucopyranosides (Sap)® as colourless gum. Rs = 0.43 (EtOAc-hexane, 1:5, v/v); *H
NMR (500 MHz, CDCls): 6 1.22-1.33 (m, 4H, cyclohex-H), 1.36-1.47 (m, 1.3H, cyclohex-
H), 1.44-1.52 (m, 1.5H, cyclohex-H), 1.55-1.60 (m, 1.5H, cyclohex-H), 1.75-1.81 (m, 2.6H,
cyclohex-H), 1.87-1.98 (m, 2.2H, cyclohex-H), 2.02-2.06 (m, 0.3H, cyclohex-H), 3.46-3.50
(m, 0.7H), 3.56-3.61 (M, 2.2H), 3.64-3.70 (m, 2.6H), 3.73-3.78 (m, 1.6H), 3.90-3.93 (m, 1H),
4.03 (t, J = 9.0 Hz, 1H), 4.48-4.51 (m, 2H), 4.53-4.55 (m, 0.3H), 4.56-4.60 (m, 0.7H), 4.63-
4.65 (m, 1.3H), 4.67-4.70 (m, 1H), 4.73-4.76 (m, 1H), 4.78-4.80 (m, 0.5H), 4.82-4.84 (m,
0.8H), 4.85-4.87 (m, 1.6H), 4.94-4.96 (m, 0.3H), 4.9 (d, J = 4.0 Hz, 1H), 5.02-5.04 (m,
1.2H), 7.16-7.39 (m, 26H, Ar-H).

4. Glycosylation of donor D2 with acceptor A2:

AuClz, DCM,
4 A° MS,

_rtomn
EtO STol 10min g0 + EtO OB
EtO EtO EtO
OEt

81% 18%
The treatment of donor D2 (0.2 g, 0.5 mmol) with acceptor A2 (0.26 mL, 2.5 mmol) in
presence of 5 mol% of AuClz gave 155 mg (81%) of benzyl 2,3,4,6-tetra-O-ethyl-a-D-
glucopyranoside (6a) and 34 mg (18%) of benzyl 2,3,4,6-tetra-O-ethyl-B-D-glucopyranoside
(6p) as colourless gums. 6a: Rf = 0.40 (EtOAc-hexane, 1:5, v/iv); *H NMR (500 MHz,
CDCls): 6 1.09-1.15 (m, 12H, 4 x CHs), 3.21 (dd, J = 9.6, 3.6 Hz, 1H, H-2), 3.27 (t, J = 9.6
Hz, 1H, H-3), 3.38-3.41 (m, 1H, 0.5 x OCH,CHs), 3.44-3.52 (m, 5H, H-5, H-6a, 1.5 x
OCH,CHs), 3.54-3.59 (m, 3H, H-4, H-6', 0.5 X OCH2CHs), 3.69-3.76 (m, 1H, 0.5 X
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OCH2CHg), 3.77-3.83 (m, 2H, OCH.CH3), 4.52 (d, J = 12.4 Hz, 1H, 0.5 x OCH2Ph), 4.3 (d, J
=12.4 Hz, 1H, 0.5 x OCHPh), 4.85 (d, J = 3.6 Hz, 1H, H-1), 7.19-7.32 (m, 5H, Ar-H); *C
NMR (125 MHz, CDCls):  15.1, 15.5, 15.7, 15.9, 66.6, 66.8, 68.2, 68.6, 68.8, 69.0, 70.4,
77.6, 80.2, 81.5, 95.8, 126.9, 127.5, 127.6, 128.23, 128.24, 137.4; 6B: Rt = 0.42 (EtOAc-
hexane, 1:5, v/v); *H NMR (500 MHz, CDClz): § 1.10-1.15 (m, 12H, 4 x CHs), 3.09 (t, J =
9.6 Hz, 1H, H-2), 3.17-3.22 (m, 3H, H-3, H-4, H-5), 3.43-3.48 (M, 1H, 0.5 X OCH,CHj),
3.51-3.59 (m, 3H, H-64, 1 x OCH2CH3), 3.62-3.64 (m, 2H, H-6g, 0.5 x OCH2CH3), 3.68-3.72
(m, 1H, 0.5 x OCH,CHj3), 3.73-3.85 (m, 3H, 1.5 x OCH>CH5), 4.27 (d, J = 7.7 Hz, 1H, H-1),
455 (d, J=12.1 Hz, 1H, 0.5 x OCH2Ph), 4.84 (d, J = 12.1 Hz, 1H, 0.5 x OCH2Ph), 7.19-7.25
(m, 5H, Ar-H); $3C NMR (125 MHz, CDCls): § 15.1, 15.6, 15.7, 15.8, 66.9, 68.2, 68.3, 68.8,
69.5, 70.9, 75.0, 78.0, 82.1, 84.1, 102.5, 127.5, 127.6, 128.2, 137.7. Anal. Calcd for
C21H3406: C, 65.94; H, 8.96; found: C, 66.12; H, 9.17.

5. Glycosylation of donor D3 with acceptor Al:

AuCl;, DCM,
BnO OMeO 4 A°MS, BnO OMeO BnO OMeO
BnO - \ i BnO - BnO -
& STol 4 CH;OH rt, 10 min ﬁ \ ﬁ -\ _OMe
+
(0] A1 (0] OMe (0]
OMe OMe OMe
D3 Ta 7B

79% 13%

The treatment of donor D3 (0.1 g, 0.17 mmol) with acceptor Al (0.069 mL, 1.7 mmol) in
presence of 3 mol% of AuCls gave 66 mg (79%) of methyl glycoside 7a as a colourless gum
and 11 mg (13%) of methyl glycoside 7p as a white solid. 7a: Rs = 0.35 (EtOAc-hexane, 1:4,
Viv); 'H NMR (500 MHz, CDCls): & 1.27 (s, 3H, CHs), 1.28 (s, 3H, CHa), 3.20 (s, 3H,
OCHj), 3.22 (s, 3H, OCHa), 3.32 (s, 3H, OCHs), 3.58-3.59 (m, 1H, H-5), 3.66-3.69 (m, 3H,
H-4, H-6a, H-68), 3.75 (dd, J = 10.0, 3.5 Hz, 1H, H-2), 4.13 (dd, J = 10.0, 8.0 Hz, 1H, H-3),
4.40-4.43 (m, 2H, 1 x OCH2Ph), 4.56 (d, J = 12.0 Hz, 1H, 0.5 x OCH2Ph), 4.70 (d, J = 3.5,

1H, H-1), 4.84 (d, J = 12.0 Hz, 1H, 0.5 x OCH2Ph), 7.12-7.27 (m, 10H, Ar-H); *C NMR
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(125 MHz, CDCls): 6 17.7, 18.0, 47.8, 47.9, 54.9, 68.3, 70.5, 70.6, 73.4, 74.8, 75.0, 77.2,
97.9, 99.3, 99.8, 127.6, 127.8, 127.9, 128.3, 128.34, 138.1, 138.5; 7p: Rf = 0.37 (EtOAc-
hexane, 1:4, v/v); Mp: 130-132 °C; *H NMR (500 MHz, CDCls): § 1.26 (s, 3H, CHs), 1.29 (s,
3H, CHs), 3.20 (s, 3H, OCHs), 3.23 (s, 3H, OCHs), 3.41-3.48 (m, 4H, H-5, OCHBa), 3.50 (dd,
J=8.0, 2.0 Hz, 1H, H-2), 3.58-3.68 (m, 3H, H-4, H-64, H-68), 3.81 (t, J = 10.0 Hz, 1H, H-3),
4.32 (d, J = 8.0, 1H, H-1), 4.44-4.47 (m, 2H, 1 x OCH2Ph), 4.54 (d, J = 12.0 Hz, 1H, 0.5 X
OCH2Ph), 4.84 (d, J = 12.0 Hz, 1H, 0.5 X OCH2Ph), 7.14-7.26 (m, 10H, Ar-H); 3C NMR
(125 MHz, CDCl3): 6 17.6, 17.8, 47.9, 48.0, 56.8, 68.9, 69.4, 73.4, 73.7, 74.9, 74.94, 75.6,
77.2,99.42,99.48, 101.3, 127.5, 127.7, 128.0, 128.3, 138.2, 138.3. Anal. Calcd for C27H360s:
C, 66.38; H, 7.43; found: C, 66.19; H, 7.23.

6. Glycosylation of donor D3 with acceptor A2:

OH AuCls, DCM,

BnO OMeO 4 A°MS, BnO—\OMeO BnO OMeO
BnO — i BnO - BnO -
o\ |~\_STol 4 rt, 10 min AN o\ |~ 08n
+

o) S % dan o)

OMe OMe OMe

D3 8a 8B

82% 9%

The treatment of donor D3 (0.2 g, 0.34 mmol) with acceptor A2 (0.18 mL, 1.72 mmol) in
presence of 3 mol% of AuClz gave 161 mg (82%) of benzyl glycoside 8a and 18 mg (9%) of
benzyl glycoside 8B were obtained as colourless gum. 8a: Rs = 0.36 (EtOAc-hexane, 1:4,
vIv); 'H NMR (500 MHz, CDCls): & 1.27 (s, 6H, 2CHa), 3.17 (s, 3H, OCHs), 3.22 (s, 3H,
OCHsa), 3.38 (dd, J = 10.0, 1.5 Hz, 1H, H-64), 3.59 (dd, J = 10.0, 3.5 Hz, 1H, H-6g), 3.62-
3.69 (m, 1H, H-5), 3.70 (t, J = 10.0, Hz, 1H, H-4), 3.75 (dd, J = 10.0, 3.5 Hz, 1H, H-2), 4.17
(dd, J = 10.0, 9.0 Hz, 1H, H-3), 4.37 (d, J = 12.0, Hz, 1H, 0.5 x OCH,Ph), 4.40 (d, J = 11.0
Hz, 1H, 0.5 x OCHPh), 4.53 (d, J = 12.0 Hz, 1H, 0.5 x OCH,Ph), 4.61-4.62 (m, 2H, 1 x
OCH2Ph), 4.82 (d, J = 11.0 Hz, 1H, 0.5 X OCH.Ph), 4.88 (d, J = 3.5, 1H, H-1), 7.11-7.31 (m,

15H, Ar-H); C NMR (125 MHz, CDCls): § 17.6, 18.0, 47.8, 47.9, 68.2, 68.3, 69.8, 70.6,
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71.0, 73.4, 74.9, 75.1, 96.6, 99.3, 99.8, 126.98, 127.5, 127.6, 127.64, 127.8, 128.0, 128.1,
128.30, 128.32, 128.5, 137.5, 138.1, 138.5; 8p: Rr = 0.38 (EtOAc-hexane, 1:4, v/v); *H NMR
(500 MHz, CDCls): 6 1.36 (s, 3H, CHs3), 1.38 (s, 3H, CHs), 3.31 (s, 3H, OCHBa), 3.33 (s, 3H,
OCHa), 3.51-3.54 (m, 1H, H-5), 3.67-3.73 (m, 3H, H-2, H-4, H-6,), 3.76 (dd, J = 10.0, 3.5
Hz, 1H, H-6g), 3.91 (t, J = 10.0, Hz, 1H, H-3), 4.55-4.58 (m, 2H, H-1, 0.5 x OCH,Ph), 4.60-
4.65 (m, 2H, 1 x OCH.Ph), 4.69 (d, J = 12.0, Hz, 1H, 0.5 X OCH:Ph), 4.95 (dd, J = 11.0 10.0
Hz, 2H, 1 x OCHPh), 7.24-7.41 (m, 15H, Ar-H); $3C NMR (125 MHz, CDCls): §17.6, 17.8,
47.8, 47.9, 69.5, 69.0, 70.7, 73.4, 73.7, 74.8, 75.6, 96.46, 99.47, 99.9, 127.3, 127.41, 127.48,
127.5, 127.7, 128.0, 128.1, 128.30, 137.8, 138.32, 138.35. Anal. Calcd for Cz3H400s: C,
70.19; H, 7.14; found: C, 70.46; H, 6.98.

7. Glycosylation of donor D3 with acceptor A4:

" AuCl;, DCM,

BnO— OMe H 4 A°MS, BnO— OMe BnO
Bnooﬁ —~ O} STol EO rt, 20 min Bnoﬁ /O: - BnO&OﬂeOI o \'_/
OMe OMe OMe
D3 Ad 90 9B
750/0 210/0

The treatment of donor D3 (0.1 g, 0.17 mmol) with acceptor A4 (0.032 g, 0.20 mmol) in
presence of 3 mol% of AuCls gave 79 mg (75%) of menthyl glycoside 9a and 22 mg (21%)
of menthyl glycoside 9p as colourless gum. 9a: Rs = 0.37 (EtOAc-hexane, 1:4, v/v); *H NMR
(500 MHz, CDCls): 6 0.70 (d, J = 7.0 Hz, 3H, mnth-CHs), 0.77 (d, J = 7.0 Hz, 4H, mnth-CH
and mnth-CHa), 0.80 (d, J = 7.0 Hz, 3H, mnth-CHz), 0.90-0.92 (m, 2H, mnth-CH), 1.16 (s,
3H, BDA-CH3), 1.18 (s, 2H, mnth-CHy), 1.25 (s, 3H, BDA-CH3), 1.50-1.52 (m, 2H, mnth-
CHa), 2.01-2.10 (m, 1H, mnth-CH), 2.20-2.30 (m, 1H, mnth-CH), 3.16 (s, 3H, OCHs3), 3.18
(s, 3H, OCHs), 3.20-3.21 (m, 1H, mnth-CH), 3.56 (dd, J = 10.0, 1.0 Hz, 1H, H-5), 3.60-3.69
(m, 3H, H-2, H-4, H-64), 3.86 (d, J = 10.0 Hz, 1H, H-68), 4.14 (t, J = 10.0 Hz, 1H, H-3), 4.39

(t, J = 11.0 Hz, 2H, 1 x OCH2Ph), 4.57 (d, 1H, J = 12.0 Hz, 0.5 x OCHzPh), 4.79 (d, J = 3.0
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Hz, 1H, H-1), 4.83 (d, J = 12.0 Hz, 1H, 0.5 x OCH2Ph), 7.11-7.26 (m, 10H, Ar-H); °C NMR
(125 MHz, CDCls): 6 16.8, 17.4, 18.0, 20.4, 22.2, 24.0, 25.5, 31.5, 34.4, 42.7, 47.6, 47.7,
48.6, 68.6, 68.7, 70.4, 71.1, 73.3, 74.8, 75.2, 81.8, 98.6, 99.2, 99.3, 127.5, 127.57, 127.8,
127.9, 128.2, 138.2, 138.6; 9p: Rr = 0.39 (EtOAc-hexane, 1:4, v/v); 'H NMR (500 MHz,
CDCls): 6 0.72 (d, J = 7.0 Hz, 3H, mnth-CHs), 0.80-0.82 (m, 7H, mnth-CHs), 0.83-0.85 (m,
2H, mnth-CHy), 1.17-1.18 (m, 2H, mnth-CH>), 1.23 (s, 3H, BDA-CH5), 1.27 (s, 3H, BDA-
CHs), 1.54 (d, J = 12.0 Hz, 2H, mnth-CHy), 2.02 (d, J = 12.0 Hz, 1H, mnth-CH), 2.21-2.23
(m, 1H, mnth-CH), 3.20 (s, 3H, OCHa), 3.22 (s, 3H, OCHa), 3.36-3.45 (m, 3H, H-2, H-5,
mnth-CH), 3.55 (t, J = 10.0 Hz, 1H, H-4), 3.61-3.62 (M, 2H, H-6a, H-68), 3.79 (t, J = 10.0
Hz, 1H, H-3), 4.45-4.46 (m, 2H, H-1, 0.5 x OCH2Ph), 4.51-4.54 (m, 2H, 1 x OCH,Ph), 4.84
(d, 1H, J = 11.0 Hz, 0.5 x OCHPh), 7.18-7.25 (m, 10H, Ar-H); 3C NMR (125 MHz,
CDCIs): 6 16.1, 17.6, 20.9, 22.2, 23.4, 25.4, 31.5, 34.4, 40.7, 47.7, 47.8, 69.5, 69.54, 73.5,
74.0, 74.8, 74.9, 75.5, 78.0, 98.2, 99.4, 99.43, 127.3, 127.5, 127.6, 128.0, 128.2, 128.3, 138.4,
138.5. Anal. Calcd for C3sHs20g: C, 70.56; H, 8.55; found: C, 70.29; H, 8.71.

8. Glycosylation of donor D3 with acceptor A5°:

AuCly, DCM, BnO—\ OMe

HO
BnO— OMe o BnO —0
BnOS o X _stol 4 B % ‘rttAzoMmSiH o ﬂ
0 —$/ *  Bno e o "o
BnO
0 OMe 83% OMe BnO 0
OMe A5 BnO
BnO
D3 10aB OMe

The treatment of donor D3 (0.1 g, 0.17 mmol) with acceptor A5 (0.088 g, 0.18 mmol) in
presence of 3 mol% of AuCls gave 132 mg (83%, o/ = 1.4:1) of disaccharide 10ap as
colourless gum. R = 0.34 (EtOAc-hexane, 1:3, v/v); *H NMR (500 MHz, CDCls): § 1.13-
1.26 (m, 14.5H), 3.11-3.12 (m, 4.8H), 3.19-3.20 (m, 4.9H), 3.28-3.30 (M, 4.8H), 3.40-3.46
(m, 2.8H), 3.48-3.61 (m, 5.6H), 3.62-3.80 (m, 9.3H), 3.89 (t, J = 9.0 Hz, 1.6H), 4.02-4.05 (m,
1H), 4.15 (t, J = 10.0 Hz, 1H), 4.34-4.42 (m, 2.5H), 4.43-4.48 (m, 2.3H), 4.50-4.54 (m,

2.6H), 4.56-4.61 (m, 2.6H), 4.66-4.71 (m, 2.5H), 4.73-4.83 (m, 4.8H), 4.86-4.90 (m, 1.6H),
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4.92 (d, J = 3.0 Hz, 0.8H), 7.09-7.23 (m, 43H, Ar-H):; 13C NMR (125 MHz, CDCls): 5 17.6,
17.8, 17.9, 47.6, 47.8, 47.87, 54.9, 55.0, 68.3, 68.4, 69.1, 70.3, 70.38, 71.0, 73.1, 73.3, 73.7,
74.7, 74.9, 75.0, 75.5, 77.9, 79.8, 82.2, 97.6, 127.4, 127.5, 127.53, 127.56, 127.6, 127.65,
127.7, 127.8, 127.86, 127.9, 128.0, 128.03, 128.09, 128.1, 128.2, 128.3, 128.34, 128.38,
128.4, 138.1, 138.2, 138.21, 138.22, 138.3. Anal. Calcd for Cs4HesO13: C, 70.42; H, 7.00;
found: C, 70.17; H, 7.28.

9. Glycosylation of donor D3 with acceptor A6’:

BnO OMe
AuCl3, DCM,  BnO— OMe )
BnO \OMe "o apoms,  BnOS N —0 BnOG N\ |~_©
Bnox —O STol AcO © rt, 15 min © + 0
o) —W + AcO L 15min :oo 0 AcO
o) AcO OMe AcO
OMe OMe AcO (0] AcO
OMe A6 ACO OMe
D3 AcO

oM 11
1Ma ° B

82% 1%
The treatment of donor D3 (0.2 g, 0.34 mmol) with acceptor A6 (0.11 g, 0.34 mmol) in
presence of 3 mol% of AuCls gave 218 mg (82%) of disaccharide 11a and 43 mg (16%) of
disaccharide 11p as colourless gum. 11a: R = 0.21 (EtOAc-hexane, 1:3, v/v); *H NMR (500
MHz, CDCl3): & 1.22 (s, 3H, CHa), 1.24 (s, 3H, CHa), 1.92 (s, 3H, COCH3), 1.94 (s, 3H,
COCHz), 1.99 (s, 3H, COCHs), 3.15 (s, 3H, OCHs), 3.18 (s, 3H, OCHa), 3.31 (s, 3H, OCHs),
3.49 (dd, J = 11.0, 2.0 Hz, 1H), 3.54 (dd, J = 11.0, 2.0 Hz, 1H), 3.64-3.67 (m, 2H), 3.69-3.73
(m, 2H), 3.81 (d, J = 10.0, Hz 1H), 3.98 (dt, J = 10.0, 7.0, 2.0 Hz, 1H), 4.10 (t, J = 10.0 Hz,
1H), 4.37-4.41 (m, 2H), 4.54 (d, J = 12.0 Hz, 1H, 0.5 X OCH2Ph), 4.76-4.86 (m, 5H), 5.38 (t,
J =10.0 Hz, 1H), 7.11 (d, J = 7.0 Hz, 2H, Ar-H), 7.17-7.25 (m, 8H, Ar-H); 3C NMR (125
MHz, CDClz): 6 17.6, 17.9, 20.6, 20.7, 47.6, 47.9, 55.0, 66.5, 67.9, 68.2, 68.3, 69.7, 70.2,
70.3, 70.9, 71.0, 73.4, 74.7, 74.8, 77.2, 96.1, 96.8, 99.2, 99.7, 127.5, 127.6, 127.7, 127.8,
128.2, 128.3, 138.0, 138.7, 169.8, 170.0, 170.1; 11p: R; = 0.23 (EtOAc-hexane, 1:3, v/v); H
NMR (500 MHz, CDCl3): § 1.19 (s, 3H, CHs), 1.27 (s, 3H, CHs), 1.91 (s, 3H, COCHs), 1.92

(s, 3H, COCHs), 1.99 (s, 3H, COCHs), 3.20 (s, 3H, OCHs), 3.21 (s, 3H, OCHs), 3.32 (s, 3H,
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OCHjs), 3.41 (dd, J = 9.0, 4.0 Hz, 1H), 3.49 (t, J = 8.0 Hz, 1H), 3.55-3.66 (m, 4H), 3.76-3.80
(m, 1H), 3.84 (d, J = 11.0 Hz 1H), 3.94 (t, J = 9.0 Hz, 1H), 4.40-4.45 (m, 3H), 4.52 (d, J =
12.0 Hz, 1H), 4.79-4.90 (m, 4H), 5.37 (t, J = 10.0 Hz, 1H), 7.13-7.25 (m, 10H, Ar-H); 13C
NMR (125 MHz, CDCls): 6 17.4, 17.8, 20.6, 20.7, 20.73, 47.8, 54.9, 68.4, 68.46, 68.9, 69.1,
69.3, 70.4, 70.9, 73.4, 73.6, 74.6, 74.8, 75.6, 96.2, 99.3, 99.4, 100.9, 127.5, 127.7, 128.0,
128.3, 138.2, 138.29, 169.5, 170.1. Anal. Calcd for Cz9H=2016: C, 60.30; H, 6.75; found: C,
60.51; H, 6.94.

10. Glycosylation of donor D42 with acceptor A3:

AuCls, DCM,
Ph/EO 4tAzooMS /T o} Ph&&
BnO SEt Hom r el &y BnO &
OBn
D4 128
7% 19%

Treatment of donor D4 (0.2 g, 0.40 mmol) with acceptor A3 (0.064 mL, 0.60 mmol) in
presence of 3 mol% of AuCls gave 166 mg (77%) of cyclohexyl 2,3-di-O-benzyl-4,6-O-
benzylidene-a-D-glucopyranoside (12a) and 41 mg (19%) of cyclohexyl 2,3-di-O-benzyl 4,6-
O-benzylidene-p-D-glucopyranoside (12p) as colourless gum. 12a: R = 0.35 (EtOAc-hexane,
1:4, viv); *H NMR (500 MHz, CDCls): § 1.14-1.22 (m, 6H, cyclohex-H), 1.70-1.72 (m, 2H,
cyclohex-H), 1.80-1.82 (m, 2H, cyclohex-H), 3.44-3.49 (m, 2H, H-2, cyclohex-H), 3.53 (t, J
= 10.0 Hz, 1H, H-4), 4.62 (t, J = 10.0 Hz, 1H, H-64), 3.88 (td, J = 10.0, 5.0 Hz, 1H, H-5),
3.99 (t, J = 10.0 Hz, 1H, H-3), 4.18 (dd, J = 10.0, 5.0 Hz, 1H, H-6g), 4.62 (d, 1H, J = 11.0
Hz, 0.5 x OCH.Ph), 4.73 (d, 1H, J = 12.0 Hz, 0.5 x OCH2Ph), 4.77 (d, 1H, J = 11.0 Hz, 0.5 x
OCH;Ph), 4.84-4.86 (m, 2H, H-1, 0.5 x OCH2Ph), 5.48 (s, 1H, benzylidene-H), 7.19-7.43 (m,
15H, Ar-H); 3C NMR (125 MHz, CDCls): § 24.1, 24.3, 25.5, 29.6, 31.5, 33.4, 62.4, 69.1,
73.3, 75.3, 76.0, 78.6, 79.3, 82.4, 96.0, 101.1, 125.9, 127.5, 127.7, 127.94, 127.98, 128.2,
128.26, 128.3, 128.8, 137.4, 138.3, 138.9; 12p: Rr = 0.37 (EtOAc-hexane, 1:4, v/v); *H NMR
(500 MHz, CDCl3): 6 1.17-1.19 (m, 4H, cyclohex-H), 1.21-1.22 (m, 2H, cyclohex-H), 1.68
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(d, J=5.0 Hz, 2H, cyclohex-H), 1.88 (d, J = 11.0 Hz, 2H, cyclohex-H), 3.32 (td, J = 10.0, 5.0
Hz, 1H, H-5), 3.38 (t, J = 8.0 Hz, 1H, H-2), 3.59-3.68 (m, 3H, H-3, H-64, cyclohex-H), 3.72
(t, 3 =10.0 Hz, 1H, H-4), 4.26 (dd, J = 10.0, 5.0 Hz, 1H, H-6g), 4.54 (d, J = 8.0 Hz, 1H, H-1),
468 (d, J = 11.0 Hz, 1H, 0.5 x OCH2Ph), 4.71 (d, J = 11.0 Hz, 1H, 0.5 x OCH2Ph), 4.82 (d, J
= 11.0 Hz, 1H, 0.5 x OCH:Ph), 4.86 (d, J = 11.0 Hz, 1H, 0.5 x OCH.Ph), 5.48 (s, 1H,
benzylidene-H), 7.18-7.42 (m, 15H, Ar-H); 13C NMR (125 MHz, CDCls): § 23.9, 24.0, 25.5,
31.9, 33.7, 66.0, 68.8, 75.0, 75.3, 76.7, 78.1, 81.0, 81.4, 82.1, 101.0, 102.3, 126.0, 127.5,
127.6, 127.9, 128.1, 128.2, 128.25, 128.3, 128.8, 137.3, 138.4, 138.6. Anal. Calcd for
Ca3H3g0s: C, 74.69; H, 7.22; found: C, 74.85; H, 7.02.

11. Glycosylation of donor D5 with acceptor A2:

OH AuCls, DCM,

TBDMSO—\oMe 4 A° MS, TBDMSO OMe TBDMSO OMe
) . 0} o)
TBDMSO - TBDMSO - TBDMSO -
S Y S I RS R
+
) Ao 0o OBn 0]
OMe OMe OMe
D5 130 138
78°AJ QOAJ

The treatment of donor D5 (0.2 g, 0.31 mmol) with acceptor A2 (0.05 mL, 0.47 mmol) in
presence of 3 mol% of AuCls gave 148 mg (78%) of benzyl glycoside 13a and 17 mg (9%)
of benzyl glycoside 13p were obtained as colourless gum. 13a: Rf = 0.45 (EtOAc-hexane, 1:9,
vIV); *H NMR (500 MHz, CDCls): § -0.004 (s, 3H, SiCHs), -0.0002 (s, 3H, SiCHs), 0.02 (s,
3H, SiCHs), 0.11 (s, 3H, SiCHs), 0.84 (s, 18H, 'BuCHs), 1.21 (s, 3H, CHa), 1.22 (s, 3H, CHs),
3.16 (s, 3H, OCH3), 3.21 (s, 3H, OCH3), 3.50-3.63 (m, 5H, H-2, H-4, H-5, H-64, H-68), 3.91
(t, J = 9.0 Hz, 1H, H-3), 4.61 (d, J = 12.0 Hz, 1H, 0.5 x OCH2Ph), 4.69 (d, J = 12.0 Hz, 1H,
0.5 x OCH2Ph), 4.77 (s, 1H, H-1), 7.28-7.36 (m, 5H, Ar-H), 3C NMR (125 MHz, CDCl3): § -
5.3,-5.1, 4.9, -3.5, 17.6, 17.68, 18.0, 18.4, 25.9, 25.94, 29.7, 47.8, 47.85, 62.1, 68.5, 68.7,
68.73, 69.7, 95.4, 99.3, 99.6, 127.4, 128.1, 137.6. Anal. Calcd for C31Hs60sSi2: C, 60.75; H,

9.21; found: C, 61.05; H, 8.95.
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12. Glycosylation of donor D3 with acceptor Al:

AuCl;, ACN,
BnO—\ OMeO 4 A° MS, BnO ovvleO BnO OMeO
Bno@ :&STO' + CH,OH rt, 10 min Bnocﬁ :ﬁ Bnocﬁ %/OMG
B — e
+
(@] A1 (6] OMe (0]
OMe OMe OMe
D3 Ta 73

23% 72%
The treatment of donor D3 (0.1 g, 0.17 mmol) with acceptor Al (0.069 mL, 1.7 mmol) in
presence of 3 mol% of AuCls gave 19 mg (23%) of methyl glycoside 7a as colourless gum
and 61 mg (72%) of methyl glycoside 7 as white solid.
13. Glycosylation of donor D3 with acceptor A5:

AuCls, ACN, BnO—\ OMe
BnO OMeo HO o 4 A° MS, Bno(ﬁ —0
BnO — BnO : ﬂ
Cﬁ &STOI + BnO rt, 20 min N o
BnO
o OMe 74% OMe BnO 0
OMe A5 BnO N
n

D3 10ap OMe

The treatment of donor D3 (0.2 g, 0.34 mmol) with acceptor A5 (0.17 g, 0.37 mmol) in
presence of 3 mol% of AuCls gave 234 mg (74%, o/f = 1:2.5) of disaccharide 10ap as
colourless gum. *H NMR (500 MHz, CDCls): & 1.13-1.26 (m, 12.3H), 3.11-3.12 (m, 2.5H),
3.19-3.20 (m, 5.9H), 3.24-3.32 (m, 3.9H), 3.42-3.46 (m, 2.6H), 3.48-3.60 (m, 5H), 3.64-3.70
(m, 4.8H), 3.76-3.80 (m, 1.4H), 3.89 (t, J = 9.0 Hz, 1.3H), 4.03 (d, J = 9.0 Hz, 1H), 4.15 (t, J
= 9.7 Hz, 0.4H), 4.34-4.40 (m, 1.9H), 4.44-4.48 (m, 2.8H), 4.50-4.61 (m, 3.8H), 4.66-4.71
(m, 2.4H), 4.74-4.90 (m, 5.3H), 4.92 (d, J = 3.0 Hz, 0.3H), 7.14-7.23 (m, 35H, Ar-H);

14. Glycosylation of donor D6° with acceptor A5:

AuClz, DCM,

BnO OBn Bno ,OBn

HO 4 A°MS,
O sTol 4 BMO 0 rt, 15 min O o
BnO BnO —— >  BnO B0 o
OBn BnO 88% OBn BN
D6 OMe BnO
A5 BnO
140 OMe
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The treatment of donor D6 (0.1 g, 0.15 mmol) with acceptor A5 (0.085 g, 0.18 mmol) in
presence of 5 mol% of AuClz gave 134 mg (88%, a/ff = 2.0:1) of disaccharide 14ap as
colourless gum. Rs = 0.38 (EtOAc-hexane, 1:4, v/v); *H NMR (500 MHz, DMSO-ds): & 3.24-
3.38 (m, 8.5H), 3.59-3.68 (m, 7.2H), 3.73-3.77 (m, 3H), 3.83-3.85 (m, 2H), 3.88-3.89 (m,
1.2H), 3.98-4.00 (m, 2.5H), 4.36-4.42 (m, 2H), 4.43-4.46 (m, 3.4H), 4.49 (s, 3H), 4.50 (s,
3H), 4.54-4.56 (m, 4H), 4.63-4.73 (m, 10H), 4.76-4.84 (m, 7H), 5.01 (d, J = 3.0 Hz, 1H),
5.22 (t, J = 6.0 Hz, 3.5H), 7.21-7.37 (m, 70H, Ar-H); *C NMR (125 MHz, DMSO-dg): &
54.8, 54.9, 63.3, 69.1, 69.4, 70.1, 71.6, 71.9, 72.7, 72.8, 73.0, 74.4, 74.5, 74.8, 75.3, 76.5,
77.6,77.8, 81.6, 97.3, 126.8, 127.1, 127.6, 127.7, 127.8, 127.88, 127.9, 127.98, 128.0, 128.1,
128.18, 128.4, 128.5, 128.6, 128.68, 128.7, 138.6, 138.8, 139.0, 139.2, 139.3, 142.8. Anal.
Calcd for Ce2HesO11: C, 75.43; H, 6.74; found: C, 75.61; H, 6.93.

15. Glycosylation of donor D6 with acceptor A2:

AuClz, DCM,
BnO OBn 4A°|3VIS BnO OBn
(0]
sTol + rt 10 min OBn
BnO
95°/ OBn

150

The treatment of donor D6 (0.1 g, 0.15 mmol) with acceptor A2 (0.08 mL, 0.77 mmol) in
presence of 5 mol% of AuCls gave 92 mg (95%, o/ = 1.7:1) of 1,2,3,4,6-penta-O-benzyl-D-
galactopyranosides (15ap)° as colourless gum. Rs = 0.41 (EtOAc-hexane, 1:4, v/v); 'H NMR
(500 MHz, DMSO-de): & 3.52-3.61 (m, 4.9H), 3.67-3.70 (m, 0.8H), 3.73-3.78 (m, 0.8H), 3.85
(dd, J = 10.0, 3.0 Hz, 1.1H), 3.92 (dd, J = 10.0, 2.0 Hz, 1.1H), 3.95-3.98 (m, 1.5H), 4.07 (s,
1H), 4.44-4.51 (m, 5.9H), 4.58-4.61 (m, 3.2H), 4.63-4.80 (m, 5.3H), 5.01 (d, J = 3.0 Hz, 1H),
7.23-7.39 (m, 40H, Ar-H); 3C NMR (125 MHz, DMSO-ds): & 68.9, 69.3, 69.6, 70.4, 72.0,
72.8,73.0,74.5,75.4,76.1, 78.4, 79.3, 81.7, 96.4, 102.4, 127.7, 127.75, 127.8, 127.88, 127.9,
127.95, 128.0, 128.1, 128.2, 128.4, 128.6, 128.66, 128.7, 130.1, 130.3, 131.4, 136.4, 138.2,

138.6, 139.2, 139.24. Anal. Calcd for C41H4206: C, 78.07; H, 6.71; found: C, 78.21; H, 6.89.
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16. Glycosylation of donor D7 with acceptor A3:

AuCls, DCM,
BnO o BnO OBn
O-%n HO 4 A° MS,
BnO + rt 20 min BnO
BnO BnO
A3 98%
D7 STol ° 160

The treatment of donor D7 (0.2 g, 0.31 mmol) with acceptor A3 (0.05 mL, 0.46 mmol) in
presence of 5 mol% of AuCls gave 189 mg (98%, a/ff = 2:1) of cyclohexyl 2,3,4,6-tetra-O-
benzyl-D-mannopyranoside (16ap)'? as colourless gum. R = 0.40 (EtOAc-hexane, 1:4, V/v);
IH NMR (500 MHz, CDCls): § 1.12-1.28 (m, 7.1H), 1.43-1.44 (m, 2H), 1.68-1.73 (m, 6H),
3.37 (t, J = 7.5 Hz, 0.9H), 3.43 (dd, J = 9.0, 2.0 Hz, 0.9H), 3.48-3.50 (m, 0.6H), 3.64-3.66 (M,
2.8H), 3.70-3.78 (m, 3.8H), 3.85-3.92 (M, 1H), 4.34-4.36 (m, 1H), 4.41-4.48 (m, 3.6H), 4.50-
4.60 (m, 3.1H), 4.61-4.70 (m, 1.4H), 4.79-4.85 (m, 2.2H), 4.92-4.93 (m, 1.3H), 4.34-4.36 (m,
1H), 7.09-7.42 (m, 30H, Ar-H); C NMR (125 MHz, CDCls): § 23.7, 23.8, 25.6, 25.7, 31.5,
33.5,69.9, 71.3, 71.7, 72.1, 72.5, 73.2, 73.4, 73.7, 74.0, 75.0, 75.1, 75.19, 75.2, 75.9, 80.0,
82.6, 97.0, 99.5, 127.3, 127.39, 127.4, 127.5, 127.59, 127.6, 127.66, 127.69, 127.7, 127.8,
128.0, 128.07, 128.2, 128.28, 128.3, 128.4, 138.2, 138.4, 138.6, 138.9.

17. Glycosylation of donor D82 with acceptor A5:

AuCls, DCM,

4 A° MS,
AcO STol 4 BnO rt 25 min ACO
AcO BnO ACO
84% OAc BnO
BnO

Me

The treatment of donor D8 (0.1 g, 0.22 mmol) with acceptor A5 (0.11 g, 0.24 mmol) in
presence of 5 mol% of AuCls gave 143 mg (84%) of disaccharide 17p** as colourless gum.
The spectral data and elemental analysis is identical to that of reported data. *H NMR (500
MHz, CDCls): & 1.85 (s, 3H, COCHBa), 1.89 (s, 3H, COCHs3), 1.91 (s, 3H, COCHz3), 1.94 (s,
3H, COCHs), 3.25 (s, 3H, OCHs3), 3.32 (t, J = 9.0 Hz, 1H), 3.43 (d, J = 8.0 Hz, 1H), 3.53-

3.59 (M, 2H), 3.65-3.67 (m, 1H), 3.86 (t, J = 9.0 Hz, 1H), 3.95 (d, J = 11.0 Hz, 1H), 4.01 (d, J
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=12.0 Hz, 1H), 4.12 (dd, J = 12.0, 4.0 Hz, 1H), 4.41-4.43 (m, 3H), 4.54 (d, J = 12.0 Hz, 1H),
4.67-4.70 (m, 2H), 4.75 (d, J = 11.0 Hz, 1H), 4.87 (d, J = 11.0 Hz, 1H), 4.92-4.99 (m, 2H),
5.07 (t, J = 10.0 Hz, 1H), 7.14-7.26 (m, 15H, Ar-H).
18. Glycosylation of donor D9*° with acceptor A2:

AuClz, DCM,

OAc OAc
AcO 4 A°MS, AcO
o
STol + rt 20 min OBn
AcO AcO

81% OAc
D9 18p

The treatment of donor D9 (0.1 g, 0.22 mmol) with acceptor A2 (0.11 mL, 1.1 mmol) in
presence of 5 mol% of AuClz gave 78 mg (81%) of benzyl 2,3,4,6-tetra-O-acetyl-p-D-
galactopyranoside (18f)'® as colourless gum. The spectral data and elemental analysis is
identical to that of reported data. *H NMR (500 MHz, CDCls): § 1.90 (s, 3H, COCHj3), 1.94
(s, 3H, COCHz), 1.99 (s, 3H, COCHz), 2.09 (s, 3H, COCHz), 3.81 (t, J = 6.5 Hz, 1H, H-5),
4.08 (dd, J = 11.0, 7.0 Hz, 1H, H-64), 4.14 (dd, J = 11.0, 7.0 Hz, 1H, H-6g), 4.44 (d, J = 8.0
Hz, 1H, H-1), 456 (d, J = 12.0 Hz, 1H, 0.5 x OCH2Ph), 4.84 J = 12.0 Hz, 1H, 0.5 x
OCH;Ph), 4.91 (dd, J = 10.0, 3.0 Hz, 1H, H-3), 5.20 (dd, J = 10.0, 8.0 Hz, 1H, H-2), 5.32 (d,
J=2.0 Hz, 1H, H-4), 7.19-7.28 (m, 5H, Ar-H).

19. Glycosylation of donor D9 with acceptor A5:

AcO OAc AUC|3 DCM AcO OAc
4 A° MS,

0 STol 4 BnO rt 25 min 0 (0]
cO BnO AcO o)

OAc 80% OAc BnO

D9 Me BnO
BnO
19'3 OMe

The treatment of donor D9 (0.1 g, 0.22 mmol) with acceptor A5 (0.11 g, 0.24 mmol) in
presence of 5 mol% of AuCls gave 139 mg (80%) of disaccharide 198" as colourless gum.
IH NMR (500 MHz, CDCls): & 1.86 (s, 3H, COCHs), 1.87 (s, 3H, COCHa), 1.91 (s, 3H,
COCHsa), 2.02 (s, 3H, COCHs3), 3.26 (s, 3H, OCHa), 3.31 (t, J = 9.0 Hz, 1H), 3.41 (dd, J =
10.0, 3.0 Hz, 1H), 3.56 (dd, J = 11.0, 5.0 Hz, 1H), 3.67 (dd, J = 10.0, 3.0 Hz, 1H), 3.75 (t, J =
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7.0 Hz, 1H), 3.87 (t, J = 9.0 Hz, 1H), 3.97-4.05 (m, 3H), 4.37 (d, J = 8.0 Hz, 1H), 4.43 (d, J =
11.0 Hz, 1H), 4.48 (d, J = 3.0 Hz, 1H), 4.54 (d, J = 12.0 Hz, 1H), 4.67-4.70 (m, 2H), 4.76 (d,
J=11.0 Hz, 1H), 4.87-4.89 (m, 2H), 5.14-5.17 (m, 1H), 5.26 (d, J = 2.0 Hz, 1H), 7.14-7.25
(m, 15H, Ar-H)

20. Glycosylation of donor D108 with acceptor A5:

AuCl3, DCM,
Ul AcO

AcO OAc HO 4 A° MS, OAc
ACO&&S-M , Bno 0 M,90min  AcO ©
AcO BnO B - > AcO
n

83%

M (0]
D10 A5 OMe 5
BnO
200 BnO
BnO

OMe

The treatment of donor D10 (0.2 g, 0.44 mmol) with acceptor A5 (0.22 g, 0.48 mmol) in
presence of 5 mol% of AuCls gave 290 mg (83%) of disaccharide 20a*® as colourless gum.
The spectral data and elemental analysis is identical to that of the reported data. *H NMR
(500 MHz, CDCls): 4 1.88 (s, 3H, COCHBa), 1.91 (s, 3H, COCHs), 1.93 (s, 3H, COCH3), 2.04
(s, 3H, COCH3), 3.28 (s, 3H, OCHs), 3.36 (t, J = 9.0 Hz, 1H), 3.45 (dd, J = 9.0, 3.0 Hz, 1H),
3.57 (d, J = 10.0 Hz, 1H), 3.67-3.69 (m, 2H), 3.84-3.86 (m, 1H), 3.88-3.94 (m, 2H), 4.05 (dd,
J=12.0,5.0 Hz, 1H), 4.50 (d, J = 11.0 Hz, 2H), 4.58 (d, J = 12.0 Hz, 1H), 4.68-4.71 (m, 2H),
4.77 (s, 1H), 4.85-4.90 (m, 2H), 5.13-5.21 (m, 3H), 7.16-7.28 (m, 15H, Ar-H)
21. Glycosylation of donor D3 with acceptor A7:

0, B o
na@sm . HO/\/ o @%ﬁ @s&o\/\

0
OMe OMe \\\ OMe
—

D3 210 21
73% 26%

The treatment of donor D3 (0.1 g, 0.17 mmol) with acceptor A7 (0.017 mL, 0.25 mmol) in

presence of 3 mol% of AuCls gave 64 mg (73%) of allyl glycoside 21a and 23 mg (26%) of

allyl glycoside 21p as colourless gum. 21a: R = 0.36 (EtOAc-hexane, 1:4, v/v); 'H NMR
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(500 MHz, CDCla3): & 1.26 (s, 3H, CHg), 1.27 (s, 3H, CHa), 3.19 (s, 3H, OCHj3), 3.22 (s, 3H,
OCHa), 3.56 (d, J = 10.0 Hz, 1H, H-64), 3.66-3.76 (m, 4H, H-2, H-4, H-5, H-68), 4.01-4.11
(m, 2H, CH.CH=CH), 4.15 (t, J = 9.0 Hz, 1H, H-3), 4.38-4.42 (m, 2H, OCHPh), 4.56 (d,
1H, J =12.0 Hz, 0.5 x OCH2Ph), 4.85-5.08 (m, 2H, OCH2Ph), 5.10 (d, 1H, J = 10.0 Hz, 0.5 x
CH:CH=CHy), 5.21 (d, 1H, J = 17.0 Hz, 0.5 x CH2CH=CHz), 5.82-5.90 (m, 1H,
CH2CH=CH,), 7.11-7.25 (m, 10H, Ar-H); 3C NMR (125 MHz, CDCls): 5 17.6, 18.0, 47.8,
47.9, 68.2, 68.3, 68.4, 70.6, 70.8, 73.4, 74.9, 75.0, 95.8, 99.3, 99.8, 117.9, 127.64, 127.66,
127.8, 127.9, 128.32, 128.34, 128.4, 128.7, 129.3, 134.0, 138.1, 138.5; 21p: Rr = 0.38
(EtOAc-hexane, 1:4, v/v); *H NMR (500 MHz, CDCls): & 1.25 (s, 3H, CH3), 1.28 (s, 3H,
CHa), 3.21 (s, 3H, OCHs), 3.23 (s, 3H, OCHs), 3.42 (dd, J = 10.0, 5.0 Hz, 1H, H-5), 3.52-
3.67 (m, 4H, H-2, H-4, H-64, H-68), 3.81 (t, J = 10.0 Hz, 1H, H-3), 4.07 (dd, J = 13.0, 5.0
Hz, 1H, 1 x CH2CH=CHy), 4.30 (dd, J = 13.0, 5.0 Hz, 1H, 1 x CH2CH=CH,), 4.43-4.47 (m,
3H, H-1, 1 x OCH,Ph), 4.53 (d, 1H, J = 12.0 Hz, 0.5 x OCH.Ph), 4.84 (d, 1H, J = 12.0 Hz,
0.5 x OCH2Ph), 5.08 (d, 1H, J = 10.0 Hz, 0.5 x CH.CH=CH), 5.25 (d, 1H, J =17.0 Hz, 0.5 X
CH2CH=CH,), 5.82-5.87 (m, 1H, CH,CH=CH,), 7.14-7.26 (m, 10H, Ar-H); *3C NMR (125
MHz, CDClz): 6 17.6, 17.8, 47.8, 47.9, 69.0, 69.4, 69.9, 73.4, 73.8, 74.8, 75.5, 99.4, 99.6,
116.8, 127.5, 127.7, 128.0, 128.3, 134.1, 138.30, 138.33. Anal. Calcd for C29H3s0s: C, 67.69;
H, 7.44; found: C, 67.80; H, 7.63.

22. Glycosylation of donor D11 with acceptor A5:

AuClz, DCM, Al
AllO 4 A°MS, o
AllO BnO rt 15 min Allo 0 (0]
STol +
AllO BnO AllO BnO 0
ONI o OAll
94% BnO
BnO

22043 OMe
The treatment of donor D11 (0.2 g, 0.44 mmol) with acceptor A5 (0.22 g, 0.49 mmol) in
presence of 5 mol% of AuClz gave 330 mg (94%, «/ff = 2.0:1) of disaccharide 22ap as

colourless gum. Rs = 0.29 (EtOAc-hexane, 1:4, v/v); *H NMR (500 MHz, CDCls): § 3.15 (t, J
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= 7.5 Hz, 0.6H), 3.23-3.26 (m, 2.1H), 3.27-3.28 (m, 4.9H), 3.32-3.34 (m, 1.4H), 3.41-3.46
(m, 2.9H), 3.49-3.53 (m, 2.7H), 3.59-3.63 (m, 3.5H), 3.66-3.69 (m, 3.4H), 3.88-3.96 (m,
4.8H), 3.99-4.00 (m, 2.5H), 4.02-4.03 (m, 1.6H), 4.08-4.17 (m, 3H), 4.20-4.25 (m, 3.7H),
4.47 (d, J = 3.5 Hz, 1H), 4.53-4.59 (m, 3.7H), 4.68-4.75 (m, 3H), 4.80-4.83 (m, 1.4H), 4.88-
4.90 (m, 2.4H), 5.01-5.09 (m, 6.2H), 5.13-5.19 (m, 6.3H), 5.78-5.85 (M, 6.1H), 7.18-7.28 (m,
23H, Ar-H). Anal. Calcd for C4sHs8011: C, 70.21; H, 7.43; found: C, 70.45; H, 7.61.

23. Glycosylation of donor D8 with acceptor A5 using AuBrs:

AuBr;, DCM,

4 A° MS,
AcO STol 4 BnO rt 120 min AcO
AcO BnO AcO
76% OAc BnO
BnO

Me

The treatment of donor D8 (0.1 g, 0.22 mmol) with acceptor A5 (0.11 g, 0.24 mmol) in
presence of 20 mol% of AuBrs gave 130 mg (76%) of disaccharide 17 as a colourless gum.
24. Glycosylation of donor D9 with acceptor A5:

AcO OAc AuBr3, DCM, AcO OAc

4 A° MS,
0 STol 4 BnO rt 90 min 0 0}
cO BnO AcO BnO o
D9 OAc Me 75% OAc BnO
BnO

19B OMe

The treatment of donor D9 (0.1 g, 0.22 mmol) with acceptor A5 (0.11 g, 0.24 mmol) in
presence of 20 mol% of AuBrs gave 131 mg (75%) of disaccharide 19§ as colourless gum.

25. Glycosylation of donor D1 with acceptor A8%°:
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MeQO

AuBr;, DCM,

0 (0]
BnO 0 4 A°MS, BnO BnO
BnO 2 sTol 4 Ve o O r20min  BnO 0
BnO BnO E—— BnO
OBn OH BnO 0
(0]
23a MeO

D1 A8 OMe

73%

23p
22%

The treatment of donor D1 (0.05 g, 0.077 mmol) with acceptor A8 (0.04 g, 0.10 mmol) in
presence of 3 mol% of AuBrs gave 52 mg (73%) of disaccharide 23a and 16 mg (22%) of
disaccharide 23p as colourless gum. 23a: R = 0.31 (EtOAc-hexane, 1:3, v/v); *H NMR (500
MHz, CDCla): & 3.30 (dd, J = 11.0, 2.0 Hz, 1H), 3.38 (s, 3H, OCHs3), 3.40 (d, J = 3.0, Hz,
1H), 3.49-3.53 (m, 2H), 3.57-3.66 (M, 2H), 3.74 (s, 3H, OCH3), 3.75-3.79 (m, 2H), 3.99-4.06
(m, 3H), 4.19-4.22 (m, 2H), 4.37 (d, J = 11.0, Hz, 1H), 4.44 (d, J = 12.0, Hz, 1H), 4.61-4.67
(m, 2H), 4.71-4.74 (m, 2H), 4.76-4.80 (m, 3H), 4.84 (d, J = 3.0 Hz, 1H), 4.93 (d, J = 11.0 Hz,
1H), 5.44 (s, 1H, benzylidene-H), 6.93-7.28 (m, 29H, Ar-H); 3C NMR (125 MHz, CDCls): §
55.0, 55.3, 62.3, 68.0, 68.9, 69.9, 73.0, 73.2, 74.32, 74.9, 75.6, 75.7, 77.7, 79.1, 82.1, 82.3,
94.4, 97.2, 101.2, 113.6, 127.2, 127.4, 127.5, 127.6, 127.7, 127.8, 127.9, 127.98, 128.0,
128.2, 128.28., 128.3, 128.4, 128.7, 137.9, 138.0, 138.4, 138.6; 23p: Rs = 0.33 (EtOAc-
hexane, 1:3, v/v); tH NMR (500 MHz, CDCls): § 3.32-3.35 (m, 1H), 3.36 (s, 3H, OCHj3),
3.43-3.58 (m, 6H), 3.66 (t, J = 10.0 Hz, 1H), 3.73 (s, 3H, OCHj3), 3.77 (dd, J = 10.0, 4.0 Hz,
1H), 3.80-3.82 (m, 1H), 4.01 (t, J = 9.0 Hz, 1H), 4.22 (dd, J = 10.0, 5.0 Hz, 1H), 4.41-4.51
(m, 4H), 4.57 (d, J = 11.0, Hz, 1H), 4.67-4.73 (m, 5H), 4.83-4.88 (m, 2H), 4.97 (d, J = 11.0,

Hz, 1H), 5.44 (s, 1H), 6.81 (d, J = 8.0 Hz, 2H, Ar-H), 7.07-7.26 (m, 25H, Ar-H), 7.31 (d, J =
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8.0 Hz, 2H, Ar-H),; 13C NMR (125 MHz, CDCls): § 55.3, 55.38, 62.2, 69.0, 69.1, 73.4, 74.5,
74.6,74.9, 75.6, 77.7, 78.1, 78.5, 81.9, 82.6, 84.7, 100.4, 101.3, 104.3, 113.5, 127.3, 127.36,
127.4,127.5, 127.6, 127.7, 127.8, 127.9, 128.0, 128.05, 128.09, 128.1, 128.18, 128.3, 128.39,
128.4, 129.9, 138.0, 138.1, 138.15. Anal. Calcd for CssHe0O12: C, 72.71; H, 6.54; found: C,
72.88; H, 6.70.

26. Glycosylation of donor D1 with acceptor A92!:

AuBr;, DCM,
BnO o 4 A°MS, BnO
o Ph” N\ o _ o pn
BnO STol 4 o rt, 20 min BnO P —[\
D ——
BnO HO BnO (0]
OBn BnO BnO 0
D1 A9 OMe 0
240, o
55% + BnO
MeO
Ph o
BnO 0
BnO o o Q
BnO
OBn BnO
24'3 OMe

35%
The treatment of donor D1 (0.05 g, 0.077 mmol) with acceptor A9 (0.04 g, 0.10 mmol) in
presence of 3 mol% of AuBrs gave 38 mg (55%) of disaccharide 240, and 24 mg (35%) of
disaccharide 24p as colourless gum. 24a: R = 0.32 (EtOAc-hexane, 1:3, v/v); *H NMR (500
MHz, CDCls): & 3.33 (s, 3H, OCHs), 3.39-3.44 (m, 3H), 3.52-3.65 (m, 3H), 3.70 (t, J = 9.0,
Hz, 1H), 3.77-3.82 (m, 1H), 3.89 (t, J = 9.0, Hz, 1H), 4.11-4.17 (m, 2H), 4.20-4.36 (m, 4H),
4.46-4.51 (m, 3H), 4.58 (d, J = 11.0 Hz, 1H, 0.5 x OCH:Ph), 4.63 (s, 1H), 4.72 (d, J = 11.0
Hz, 2H, 1 x OCH2Ph), 4.91 (d, J = 11.0 Hz, 1H, 0.5 x OCH.Ph), 5.38 (s, 1H), 5.51 (s, 1H),
6.85 (d, J = 7.0 Hz, 2H, Ar-H), 7.01-7.30 (m, 28H, Ar-H); 1*C NMR (125 MHz, CDCls): &
55.3, 61.8, 68.1, 69.2, 69.8, 71.1, 72.7, 73.3, 73.4, 74.7, 75.5, 77.5, 78.0, 78.8, 81.6, 82.9,
96.1, 98.5, 102.1, 126.4, 127.3, 127.36, 127.4, 127.5, 127.6, 127.8, 127.9, 128.1, 128.2,
128.28, 128.4, 128.46, 128.7, 129.3, 137.0, 137.4, 137.8, 138.0, 138.9; 24p: Rr = 0.34

(EtOAc-hexane, 1:3, viv); *H NMR (500 MHz, CDCls): & 3.16-3.18 (m, 1H), 3.27 (s, 3H,
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OCHa), 3.42 (t, J = 8.0, Hz, 1H), 3.47-3.49 (m, 2H), 3.50-3.52 (m, 2H), 3.55-3.61 (m, 3H),
3.62-3.67 (m, 1H), 3.72-3.79 (m, 1H), 4.14 (dd, J = 10.0, 5.0 Hz, 1H), 4.28 (t, J = 9.0 Hz,
1H), 4.38-4.41 (m, 3H), 4.44-4.46 (m, 1H), 4.63-4.67 (m, 2H), 4.69-4.72 (m, 2H), 4.81-4.85
(m, 2H, 1 x OCH2Ph), 4.98 (d, J = 11.0 Hz, 1H, 0.5 x OCH2Ph), 5.39 (s, 1H), 7.14-7.27 (m,
30H, Ar-H); 3C NMR (125 MHz, CDCls): § 55.3, 62.1, 68.6, 69.0, 73.5, 73.7, 74.7, 74.8,
74.9, 75.5, 75.7, 77.9, 80.3, 80.4, 82.9, 84.9, 98.7, 101.5, 102.4, 126.1, 127.4, 127.5, 127.6,
127.8, 127.9, 128.0, 128.1, 128.2, 128.3, 12835., 128.8, 137.4, 138.2, 138.4, 138.9. Anal.
Calcd for CssHsgO11: C, 73.81; H, 6.53; found: C, 74.03; H, 6.35.
27. Glycosylation of donor D1 with acceptor A10%%:

AuBr;, DCM,

BnO 4 A° MS, BnO
BnBc:]o STol 4 ;k\ rt 30 min Bné:]o/kﬁ ng\
92%
" 25af

The treatment of donor D1 (0.05 g, 0.077 mmol) with acceptor A10 (0.04 g, 0.096 mmol) in
presence of 3 mol% of AuBrs gave 70 mg (92%, o/ = 1.4:1) of disaccharide 2502 as
colourless gum. *H NMR (500 MHz, CDCls): & 3.28-3.33 (m, 5.9H), 3.40-3.61 (m, 12.1H),
3.74-3.83 (m, 3.7H), 3.96-4.09 (m, 2.4H), 4.19-4.67 (m, 18.2H), 4.67-5.14 (m, 10.1H), 5.60
(s, 0.6H), 5.61 (s, 0.4H), 7.03-7.32 (m, 60H, Ar-H);

28. Glycosylation of donor D1 with acceptor A11%4:

Ph
Ph AuBr, DCM, I
BnO 004\0 4 A°MS, BnO % o
o) rt, 20 min 0
BnO ’ BnO
STol + - 0
OBn HO 57% OBn HO &y
D1 A11 OH
260

The treatment of donor D1 (0.2 g, 0.31 mmol) with acceptor A1l (0.099 g, 0.37 mmol) in
presence of 3 mol% of AuBrs gave 136 mg (57%, a/f = 1.4:1) of pseudodisaccharide 26af as

colourless gum. Rf = 0.19 (EtOAc-hexane, 1:2, v/v); *H NMR (500 MHz, CDCls): & 3.40-
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3.47 (m, 3.1H), 3.49-3.56 (m, 3.4H), 3.58-3.71 (m, 3.1H), 3.73-3.92 (m, 1.6H), 4.04-4.06 (m,
2.5H), 4.26-4.35 (m, 2.3H), 4.40-4.48 (m, 6.7H), 4.55-4.62 (m, 5H), 4.65-4.76 (m, 5H), 4.79-
4.92 (m, 1.5H), 5.01-5.03 (m, 1.6H), 7.09-7.23 (m, 42H, Ar-H), 7.56 (bs, 2H, Ar-H); 3C
NMR (125 MHz, CDCls): 6 67.2, 68.1, 68.4, 68.5, 69.5, 71.7, 71.76, 71.8, 72.4, 73.1, 73.4,
73.6, 73.7, 73.8, 74.0, 74.6, 74.68, 76.9, 76.8, 79.1, 83.5, 95.5, 101.2, 106.1, 106.13, 124.4,
124.44, 126.5, 126.6, 126.65, 126.7, 126.8, 126.9, 126.94, 126.96, 127.0, 127.2, 127.3,
127.36, 127.4, 127.5, 128.3, 136.0, 137.2. Anal. Calcd for C47H4g011: C, 71.56; H, 6.13;
found: C, 71.34; H, 6.30.

29. Glycosylation of donor D122 with acceptor A5:

AuClz;, DCM
BnO 4 A° MS,
BnO BnO rt, 20 min BnO
BnO ;k‘ BnO
OMe 75% OBn BnO
D12 BnO

27qp

The treatment of donor D12 (0.047 g, 0.074 mmol) with acceptor A5 (0.038 g, 0.081 mmol)
in presence of 5 mol% of AuCls gave 55 mg (75%, o/ = 1.4:1) of pseudodisaccharide 27 af?®
as colourless gum. Rs = 0.4 (EtOAc-hexane, 1:4, v/v); *H NMR (500 MHz, CDCls): § 3.25 (s,
2H), 3.27 (s, 3H), 3.32-3.39 (m, 2H), 3.41-3.49 (m, 5H), 3.51-3.59 (m, 6H), 3.61-3.65 (m,
2H), 3.68-3.78 (m, 4H), 3.88-3.91 (m, 3H), 4.09-4.12 (m, 1H), 4.26-4.28 (m, 1H), 4.34-4.42
(m, 4H), 4.46-4.50 (m, 5H), 4.52-4.62 (m, 5H), 4.64-4.70 (m, 5H), 4.71-4.75 (m, 5H), 4.82-
4.89 (m, 6H), 7.05-7.25 (m, 60H, Ar-H).

D) Structural assignment of pseudo-disaccharide 26:
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Ph BnO
o g 2T %
BnO oBn HO T 280, 53%
26ap
BnO 04\0
w
28[3 38%
A solution of pseudo-disaccharide 28af (0.02 g, 0.025 mmol) in anhydrous pyridine (2 mL)
was cooled to 0 °C and to this solution acetic anhydride (0.014 mL, 0.126 mmol) was added
drop-wise. Then catalytic amount of DMAP (1 mg) was added and the reaction mixture was
stirred at room temperature for 2 h. When TLC showed complete conversion of the starting
material, the reaction mixture was cooled to 0 °C and quenched by adding ice. The reaction
mixture was extracted with ethyl acetate (2 x 10 mL) and washed with water (2 x 10 mL)
followed by brine. The combined organic layer was dried over anhydrous sodium sulphate,
filtered and concentrated under reduced pressure. The residue thus obtained was purified by
flash column chromatography to afford 28a (11.6 mg, 53%) and 28p (8.3 mg, 38%) as
colourless gum. 28a: Rt = 0.33 (EtOAc-hexane, 1:2, v/v); *H NMR (500 MHz, CDCls): § 1.96
(s, 3H, COCHz), 2.00 (s, 3H, COCHs), 3.51-3.61 (m, 4H, H-2', H-4', H-5', H-64"), 3.88 (bs,
1H, H-5), 3.99 (d, J = 9.0, Hz, 1H, H-68"), 4.04 (t, J = 9.0, Hz, 1H, H-3'), 4.35 (d, J = 11.0,
Hz, 1H, 0.5 x OCH,Ph), 4.39 (d, J = 11.0, Hz, 1H, 0.5 X OCH:Ph), 4.48-4.50 (m, 2H, 0.5 x
OCHPh), 4.55-4.57 (m, 2H, H-1, H-3), 4.61 (bs, 1H, H-2), 4.73-4.77 (m, 3H, 1.5 X
OCH2Ph), 4.89 (d, J = 11.0, Hz, 1H, 0.5 x OCH,Ph), 4.94 (d, J = 3.0, Hz, 1H, H-1'), 5.48 (bs,
1H, H-4/6), 5.55 (bs, 1H, H-4/6), 7.06 (d, J = 7.0, Hz, 1H, Ar-H), 7.26-7.30 (m, 21H, Ar-H),
7.58 (d, J = 8.0, Hz, 1H, Ar-H); 3C NMR (125 MHz, CDCls): § 20.6 (COCHa), 20.7
(COCHs»), 66.7, 66.9, 68.0, 68.6, 70.2, 70.8, 71.4, 73.1, 73.4, 74.8, 75.6, 77.6, 80.3, 81.6,

97.2, 107.9, 1254, 127.6, 127.7, 127.8, 127.85, 127.9, 128.0, 128.3, 128.36, 128.4, 129.6,

S29



137.8, 138.3, 138.8, 169.0 (CO), 169.1 (CO); 28p: Rr = 0.35 (EtOAc-hexane, 1:2, viv); H
NMR (500 MHz, CDCls): & 1.90 (s, 3H, COCHz), 1.95 (s, 3H, COCHs), 3.46-3.48 (m, 2H,
H-5', H-64), 3.51 (t, J = 8.0, Hz, 1H, H-2'), 3.55-3.63 (m, 3H, H-3', H-4', H-68"), 4.13 (bs,
1H, H-5), 4.44-4.53 (m, 4H, 2 X OCH,Ph), 4.59-4.67 (m, 4H, H-1, H-2, H-3, H-1'), 4.71-4.77
(m, 2H, 1 x OCH,Ph), 4.89 (d, J = 11.0, Hz, 1H, 0.5 X OCH,Ph), 4.97 (d, J = 11.0, Hz, 1H,
0.5 X OCH4Ph), 5.55 (bs, 2H, H-4, H-6), 7.10-7.22 (m, 23H, Ar-H), 7.58 (d, J = 8.0, Hz, 1H,
Ar-H); 3C NMR (125 MHz, CDCls): § 20.6 (COCHs), 20.68 (COCH3), 66.3, 67.0, 68.0,
68.08, 69.1, 69.9, 72.0, 73.4, 74.8, 75.0, 75.07, 75.7, 77.7, 81.7, 84.5, 102.4, 108.0, 125.4,
127.6, 127.7, 127.8, 127.9, 128.3, 129.6, 138.0, 138.09, 138.1, 169.1 (CO), 169.2 (CO); Anal.

Calcd for Cs1Hs5,013: C, 70.17; H, 6.00; found: C, 70.33; H, 6.28.

E) Hydrolysis of thioglycosides:

Table S1. Hydrolysis of thioglycosides by catalytic amount of gold (I11) chloride trihydrate.

o AuCl3.3H,0, 0
PGS SR DCM.r | PG\ .OH
Donor 89-96% Hemiacetal
Entry Donor Hemiacetal Time (min)  Yield (%) a/B Ratio!™
BnO BnO
BnO 2 sTol BnOn X
1 B0 Eno OH 60 93 11
EtO EtO
0
EtO o
2 Eto/k/snﬂ M0 OH 30 90 1:1
D2 OEt 300 OEt
BnO—\ OMe BnO
_\ e OMe
B0 N ~_STol BOSNC — 5
(0] o) T: ~OH
OMe p3 OMe 31¢
BnO _OBn BnO _OBn
4 STol 2\ _oH 30 92 1:0.6
BnO BnO
D6 ©OBn 320 OBn
BnO O%n BnO OBn
BnO - -0
5 o B”B?]O&QMOH 90 92 1:0.14
D7 stol 330
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AcO AcO
AcO 0 o)
6 CAC&WSTO' AC&Z&@#OH 120 95 1:0.4

D8 OAc 34&[3 OAC
AcO OAc AcO OAc
(@]
7 A %Sw %OH 105 90 1:0.3
cO AcO
D9 OAc 35ap OAc
AcO OAc AcO OAc
-0
AcO -0
8 0 Aﬁ&w 120 89 1:0.1
D10 sTol 360.p
AllO AllIO
(o]
AllO )
9 A”gk/sm A”,?”o&@wo'* 30 89 1:0.9
D11 OAIl 370«6 OAIl
AcO AcO
0 0
AcO
10 CAC&/SE‘ AC&&@FOH 120 96 1:0.4
D13 °A° 34ap OAc
AcO
(@] AcO
11 c oA S OH 150 91 1:0.4
AcO AcO
(o]
AcO (0]
12 i@%“‘" AC/SC&SWOH 90 95 1:0.4
p15 °F" 38ap OBn
BnO BnO
(o]
AcO (0]
13 °AC&WST°' A"zgkﬁ% 30 92 1:0.5
D16 O°" 39qp OBn

[a] Isolated by chromatography. [b] Calculated based on *H NMR.
F) Synthesis of donor D14:

AcO o BF30Et,, CygHssSH AcO o
AcO OAc DCM, rt, 12 h. AcO SCygHa3
AcO > AcO
OAc 94% OAc
40 D14

A mixture of penta-acetate 40 (5 g, 12.82 mmol) and hexadecanethiol (4.3 mL, 14.10 mmol)
in anhydrous dichloromethane (30 mL) was cooled to 0 °C under nitrogen atmosphere. To
this cooled solution, BFs.Et2O (4.0 mL, 32.05 mmol) was added drop-wise over 20 min. The
reaction mixture was stirred at room temperature for 12 h (solution turned violet brown).
After completion of the reaction (TLC), the mixture was cooled to 0 °C and quenched with
saturated aqueous sodium bicarbonate solution. The reaction mixture was then diluted with

dichloromethane (50 mL), partitioned and separated. The aqueous layer was further extracted
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with dichloromethane (30 mL) and the combined organic layer was washed with water and
brine. The organic layer was dried over anhydrous sodium sulphate, filtered and evaporated
under reduced pressure. The thick residue thus obtained was purified by flash column
chromatography by using 25% ethyl acetate in n-hexane as eluent to get pure hexadecyl
thioglycoside D14 (7.1 g, 94%) as white solid. MP: 85-87 °C; *H NMR (CDCI3, 500 MHz): &
0.81 (t, J = 7 Hz, 3H, Alkyl-CHa), 1.18-1.20 (m, 21H, Alkyl-CH>), 1.28-1.29 (m, 2H, Alkyl-
CHy), 1.50-1.52 (m, 5H, Alkyl-CH), 1.93 (s, 3H, COCHz3), 1.95 (s, 3H, COCHj3), 1.98 (s,
3H, COCHj3), 2.01 (s, 3H, COCHBa), 2.56-2.62 (m, 2H, SCH>), 3.61-3.65 (m, 1H, H-5), 4.06
(dd, J = 12 and 7 Hz, 1H, H-64), 4.17 (dd, J = 12 and 5 Hz, 1H, H-68), 4.40 (d, J = 10 Hz,
1H, H-1), 4.96 (t, J = 10 Hz, 1H, H-2), 5.01 (t, J = 10 Hz, 1H, H-4), 5.15 (t, J = 9 Hz, 1H, H-
3); 13C NMR (CDCls, 125 MHz): & 14.0, 20.5, 20.59, 20.7, 22.6, 28.8, 29.1, 29.3, 29.5,
29.59, 29.6, 29.68, 30.0, 31.9, 62.2, 68.3, 69.4, 73.9, 75.8, 83.6, 169.3, 169.4, 170.2, 170.6,
Anal. Calcd for C3oHs209S: C, 61.20; H, 8.90; found: C, 61.10; H, 8.93.

G) Synthesis of donor D15:

-0 a) 5 % TFA, DCM, rt. AcO
P % Q  g1o  b)Ac,0, DMAP, Pyr. Acoﬁ/s-ﬁﬂ
HO > AcO
OBn OBn
41 D15

To a solution of thioglycoside 412" (0.5 g, 1.08 mmol) in wet DCM (5 mL) was added a
solution of trifluoracetic acid in DCM (1.5 mL; 1/20, v/v). The reaction mixture was stirred at
room temperature. When the TLC showed complete consumption of starting material, the
reaction was neutralised with triethylamine (0.7 mL) and concentrated under reduced
pressure. The residue thus obtained was co-evaporated with toluene (2 x 5 mL) and was
dissolved in pyridine (2 mL). Acetic anhydride (0.46 mL, 4.9 mmol) followed by DMAP
(0.036 g, 0.29 mmol) were added and the reaction mixture was stirred for 5 hours at room
temperature. At completion (TLC), the reaction mixture was concentrated under reduced
pressure. The residue thus obtained was purified by column chromatography (EtOAc-hexane,
1:4, vIv) to afford D15 (0.5 g, 93%) as a white solid. Rt = 0.3 (EtOAc-hexane, 1:4, v/v); Mp :

99-103 °C; 'H NMR (500 MHz, CDCls): § 1.81 (s, 3H, COCHs), 1.93 (s, 3H, COCHs), 2.01

S32



(s, 3H, COCHz), 2.28 (s, 3H, CHa), 3.44 (t, J = 9.45 Hz, 1H, H-2), 3.58-3.61 (m, 1H, H-5),
4.06 (dd, J = 2.0 and 12.0 Hz, 1H, H-6'), 4.17 (dd, J = 5.0 and 12.0 Hz, 1H, H-6), 4.49 (d, J =
11.0 Hz, 1H, 0.5 x CH2Ph), 4.55 (d, J = 10.0 Hz, 1H, H-1), 4.8 (d, J = 11.0 Hz, 1H, 0.5 X
CH2Ph), 4.89 (t, J = 10.0 Hz, 1H, H-4), 5.13 (t, J = 9.0 Hz, 1H, H-3), 7.05 (d, J = 8.0 Hz, 2H,
Ar-H), 7.21-7.23 (m, 3H, Ar-H), 7.26-7.29 (m, 2H, Ar-H), 7.39 (d, J = 8.0 Hz, 2H, Ar-H);
13C NMR (125 MHz, CDCls): § 20.64, 20.69, 20.75, 21.16, 62.4, 68.6, 75.1, 75.5, 75.6, 78.3,
87.8,127.9, 128.1, 128.5, 128.8, 129.8, 133.2, 137.6, 138.4, 169.8, 170.0, 170.6. Anal. Calcd

for C26H3008S: C, 62.14; H, 6.02; found C, 61.98; H, 5.73.

H) Synthesis of donor D16:

OH
HO OMe
0 0
Ho/k/STol a Me o3 STol
HO — > Me
OH
OMe
42

OH
1
l o
OBnN
BnO OMe
(0]
AcO STol C Me O 0 STol
AcO -  Me o
OBnN
OMe
43

OBn
D16

Scheme S2. a) 2,3-butanedione, CH(OCHj3);, CSA, MeOH, reflux, 3 h, 43 %; b) BnBr, NaH, DMF, 0
‘C-rt, 1h, 95 %; c) i. HOAc/H.O/(HOCH,),, 14/6/3, viviv, reflux, 1.5 h; ii. Ac,O, Pyr/DMAP, rt, 2 h,
88 % (after 2 steps).

a) Synthesis of diol 42.

To a solution of tetraol 1! (1 g, 3.5 mmol) in anhydrous MeOH (20 mL), trimethyl
orthoformate (1.4 mL, 12.8 mmol), 2,3-butanedione (0.33 mL, 3.7 mmol) and
camphorsulfonic acid (0.09 g, 0.39 mmol) were added and the reaction mixture was refluxed

for 5 h. When TLC showed complete conversion of the starting material, the reaction mixture
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was cooled to room temperature and quenched by adding triethylamine (0.5 mL). The
reaction mixture was concentrated under reduced pressure. The crude oil thus obtained was
diluted with ethyl acetate (20 mL) and washed with water (2 x 20 mL) followed by brine. The
organic layer was collected and dried over anhydrous Na>SOs4 and concentrated under
reduced pressure. The residue thus obtained was purified by column chromatography
(EtOAc-hexane, 2:3, v/v) to afford the diol 42 (0.51 g, 1.5 mmol, 43 %) as a white foam. R =
0.31 (EtOAc-hexane, 1:3, v/v). 'H NMR (500 MHz, CDCls): § 1.21 (s, 3H, CH3), 1.25 (s, 3H,
CHa), 2.27 (s, 3H, CH?), 3.16 (s, 3H, OCHBa), 3.23 (s, 3H, OCHs), 3.38 (t, J = 9.0 Hz, 1H, H-
2), 3.47-3.52 (m, 1H, H-5), 3.54-3.56 (m, 1H, H-4), 3.62-3.70 (m, 2H, H-5 and H-6"), 3.78-
3.84 (m, 1H, H-6), 4.43 (d, J = 9.0 Hz, 1H, H-1), 7.05 (d, J = 8.0 Hz, 2H, Ar-H), 7.34 (d, J =
8.0 Hz, 2H, Ar-H). 3C NMR (125 MHz, CDCls): § 17.6, 17.7, 21.18, 29.26, 48.0, 61.4, 65.5,
69.2, 73.3, 78.02, 88.3, 99.6, 99.8, 126.9, 129.9, 133.9, 138.95. Anal. Calcd for C19H2807S:
C, 56.98; H, 7.05; found C, 56.81; H, 7.05.

b) p-Tolyl 2,6-di-O-benzyl-3,4-di-O-(2',3'-dimethoxybutane-2',3'-diyl)-1-thio-f-D-

glucopyranoside (43).

A solution of diol 42 (0.5 g, 1.25 mmol) in anhydrous DMF (10 mL) was cooled to 0 °C and
sodium hydride (60%, 0.175 g, 4.4 mmol) was added in one portion. The reaction mixture
was stirred at room temperature for 15 min. Benzyl bromide (0.34 mL, 2.9 mmol) was then
added slowly and stirring was continued at room temperature for 2 h. When TLC showed
complete consumption of starting material, the reaction mixture was cooled to 0 °C and the
excess of sodium hydride was quenched by addition of MeOH (1 mL). The reaction mixture
was diluted with EtOAc (25 mL) and H20 (10 mL). The layers were collected separately and
the DMF/H20 mixture was extracted with EtOAc (4 x 10 mL). The combined organic layer
was washed with water (2 x 10 mL), followed by brine and dried over anhydrous Na>SOa.

The resulting solution was concentrated under reduced pressure. The residue thus obtained
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was purified by column chromatography (EtOAc/hexane, 1:9, v/v) to afford compound 43 as
a white solid (0.69 g, 1.19 mmol, 95 %); R¢ = 0.45 (EtOAc-hexane, 1:9, v/v); Mp : 95-97 °C;
IH NMR (500 MHz, CDCls): § 1.21 (s, 3H, CHs), 1.26 (s, 3H, CHa), 2.22 (s, 3H, CH3), 3.12
(s, 3H, OCHs3), 3.19 (s, 3H, OCHa), 3.37 (t, J = 9.0 Hz, 1H, H-2), 3.53-3.56 (m, 1H, H-6"),
3.63-3.69 (M, 2H, H-4 and H-5), 3.73 (dd, J = 1.5 and 11.0 Hz, 1H, H-6), 3.79 (t, J = 9.5 Hz,
1H, H-3), 4.47-4.50 (m, 2H, 0.5 x CH2Ph and H-1), 4.54 (d, J = 11.0 Hz, 1H, 0.5 x CH2Ph),
4.65 (d, J = 11.0 Hz, 1H, 0.5 X CH.Ph), 4.74 (d, J = 11.0 Hz, 1H, 0.5 X CH,Ph), 6.92 (d, J =
8.0 Hz, 2H, Ar-H), 7.21-7.23 (m, 3H, Ar-H), 7.27-7.29 (m, 5H, Ar-H), 7.37-7.40 (m, 4H, Ar-
H), . 3C NMR (125 MHz, CDCls): § 17.7, 17.9, 21.1, 47.9, 48.1, 65.7, 68.4, 73.4, 74.9, 75.4,
77.7, 87.2, 99.6, 99.7, 127.4, 127.7, 128.17, 128.25, 128.32, 128.7, 129.6, 133.6, 137.9,
138.47, 138.5 Anal. Calcd for C33H4007S: C, 68.25; H, 6.94; found C, 68.03; H, 7.15.

c) Synthesis of donor D16.

Compound 43 (0.6 g, 1.03 mmol) was refluxed in a mixture of acetic acid/H.O/ethylene
glycol (15 mL, 14/6/3, viv/v) for 2 h. When TLC showed complete consumption of the
starting material, the reaction mixture was cooled to 0 °C and quenched with aqueous
NaHCO3 solution (10 %, 40 mL). The resulting suspension was extracted with EtOAc (3 x 25
mL). The combined organic layer was washed with water (2 x 10 mL), followed by brine,
dried over anhydrous NaSOs and concentrated under reduced pressure. The crude product
thus obtained was dissolved in a mixture of acetic anhydride (0.3 mL, 3.2 mmol), pyridine (3
mL), DMAP (0.025 g, 0.2 mmol) and stirred for 16 hrs at room temperature. When TLC
showed complete disappearance of the starting material, the mixture was quenched with ice
and concentrated under reduced pressure. The residue thus obtained was purified by column
chromatography (EtOAc/hexane, 1:9, v/v) to afford donor D16 as a white solid (0.5 g, 88 %
for 2 steps). Rr = 0.4 (EtOAc-hexane, 1:4, v/v); Mp : 100-103 °C; *H NMR (500 MHz,

CDCls): & 1.81 (s, 3H, COCHs), 1.84 (s, 3H, COCHs), 2.24 (s, 3H, CHs), 3.4 (t, J = 9.5 Hz,
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1H, H-2), 3.47-3.55 (m, 2H, H-6 and H-6'), 3.56-3.58 (m, 1H, H-5), 4.41 (d, J = 12.0 Hz, 1H,
0.5 x CH2Ph), 4.47 (d, J = 12.0 Hz, 1H, 0.5 X CHPh), 4.48 (d, J = 11.0 Hz, 1H, 0.5 X
CH2Ph), 4.58 (d, J = 10.0 Hz, 1H, H-1), 4.79 (d, J = 11.0 Hz, 1H, 0.5 x CHzPh), 4.91 (t, J =
10.0 Hz, 1H, H-4), 5.13 (t, J = 9.0 Hz, 1H, H-3), 6.98 (d, J = 8.0 Hz, 2H, Ar-H), 7.28-7.21
(m, 10H, Ar-H), 7.39 (d, J = 8.0 Hz, 2H, Ar-H). 23C NMR (125 MHz, CDCls): § 20.67,
20.73, 21.13, 69.0, 69.33, 73.5, 75.1, 75.9, 78.4, 87.7, 127.7, 127.8, 127.9, 128.1, 128.3,
128.4, 129.1, 129.8, 132.9, 137.7, 137.9, 138.1, 169.9, 170.1. Anal. Calcd for Ca1H3407S: C,

67.62; H, 6.22; found C, 67.73; H, 6.04.

I) General procedure for hydrolysis:

To a solution of thioglycosides (50/100 mg) in wet dichloromethane (5 mL), gold (llI)
chloride trihydrate (3-10 mol%) was added at room temperature. The resulting pale yellow
solution was continued to stir at room temperature until completion of the starting material
(monitored by TLC, Table S1). After completion of the reaction, the reaction mixture was
quenched with saturated sodium bicarbonate solution until it becomes neutral as indicated by
a pH paper. The reaction mixture was extracted with dichloromethane (2 x 10 mL) and
washed with water followed by brine. The organic layer was dried over anhydrous sodium
sulphate, filtered and concentrated under reduced pressure. The residue thus obtained was
purified by flash column chromatography, using ethyl acetate and petroleum ether as eluents.
All the new products were fully characterized by spectroscopic techniques and elemental
analysis.

1. Hydrolysis of donor D1.

AUC|3.3H20, BnO
BnO o DCM, tt, " o
BnO STol 60 min BnO OH
BnO > BnO
OBn 93% OBn
D1 290
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The donor D1 (0.05 g, 0.08 mmol) on treatment with 3 mol% of AuCl3.3H20 (1 mg) in wet
DCM (5 mL) gave 39 mg (93 %) of the hydrolyzed product 29af. The spectral data for the
product was similar to that of previously reported data.?®

2. Hydrolysis of donor D2.

AUC|3.3H20, EtO

EtO o DCM, t, o
EtO STol 30 min EtO OH
EtO » EtO
OEt 90% OEt
D2 3008

The donor D2 (0.1 g, 0.25 mmol) on treatment with 3 mol% of AuCls.3H20 (3 mg) in wet
DCM (10 mL) gave 66 mg (90 %) of the hydrolyzed product 30af as a white foam. Rf = 0.35
(EtOAc-hexane, 1:2, v/v). 'H NMR (500 MHz, CDCls): & 1.17-1.09 (m, 24H, CH2CH:(p),
2.97 (dd, J = 8.0 and 9.0 Hz, 1H, H-2;), 3.12 (t, J = 9.0 Hz, 1H), 3.17-3.21 (m, 1H), 3.22-3.24
(m, 2H), 3.26 (bs, 1H, OH,), 3.29-3.33 (m, 1H), 3.38-3.43 (M, 1H), 3.43-3.46 (m, 1H), 3.47-
3.49 (m, 1H), 3.49-3.50 (m, 1H), 3.50-3.52 (m, 2H), 3.52-3.56 (m, 4H), 3.56-3.57 (m, 0.5H),
3.57-3.59 (m, 1H), 3.69-3.62 (m, 1H), 3.64-3.72 (m, 1H), 3.64-3.66 (m, 1H), 3.66-3.71 (m,
2H), 3.71-3.75 (m, 2H), 3.75-3.77 (m, 1H), 3.77-3.78 (m, 1H), 3.78-3.81 (m, 2H), 3.81-3.87
(m, 2H), 3.88-4.00 (s, 1H, OHpg), 4.51 (d, J = 7.5 Hz, 1H, H-1p), 5.21 (d, J = 3.0 Hz, 1H, H-
1). 3C NMR (125 MHz, CDCls): § 15.0, 15.03, 15.65, 15.74, 15.76, 15.9, 66.8, 66.9, 68.2,
68.7,69.2, 70.3, 74.7, 77.7, 78.1, 80.4, 81.4, 83.1, 84.6, 91.4, 97.2. Anal. Calcd for C14H280s:
C, 57.51; H, 9.65; found C, 57.65; H, 9.74.

3. Hydrolysis of donor D3.

BnO OMeO AuCl;.3H,0, Bno_\OMeO
BnO - Tol DCM, rt, BnO -
Cﬁ @S ° 30 min O& @OH
o} > o}
0,
OMe 95% OMe
D3 31ap
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The donor D3 (0.1 g, 0.17 mmol) on treatment with 3 mol % AuClz.3H20 (2 mg) in wet
DCM (10 mL) gave 75 mg (95 %) of the hydrolyzed product 31af as a white foam. Rf = 0.31
(EtOAc-hexane, 1:4, v/iv). *H NMR (500 MHz, CDCls): & 1.15-1.30 (m, 12H, CH3 (of a and
B isomers)), 3.14 (bs, 1H, OH,), 3.17-3.26 (m, 12H, OCHj3 (of a and B isomers)), 3.41-3.51
(m, 2H, H-2; and H-5p), 3.54-3.59 (m, 3H, H-4, H-6p and H-6'5), 3.61-3.67 (m, 3H, H-4,, H-
6, and H-6'), 3.73 (dd, 1H, J = 3.0 and 10.0 Hz, 1H, H-2,), 3.80 (t, 1H, J = 10.0 Hz, H-3p)
3.93- 3.98 (M, 1H, H-5,), 4.17 (t, J = 10.0 Hz, H-3,), 4.39-4.44 (m, 4H, 2 X 0.5 X CH2Ph (of
isomer) and 2 x 0.5 x CH2Ph (of B isomer)), 4.50-4.54 (m, 2H, 0.5 x CH2Ph (of o isomer) and
0.5 x CH2Ph (of B isomer)), 4.70 (s, 1H, H-1p), 4.83 (d, J = 11.0 Hz, 1H, 0.5 x CH2Ph), 4,84
(d, J = 11.0 Hz, 1H, 0.5 x CH2Ph), 5.18 (s, 1H, H-1,), 7.13-7.14 (m, 4H, Ar-H), 7.18-7.24 (m,
16H, Ar-H); *C NMR (125 MHz, CDCls): § 17.5, 17.6, 17.8, 17.9, 47.8, 47.9, 47.99, 68.5,
68.6, 68.9, 70.05, 70.6, 71.05, 73.4, 73.49, 73.5, 74.7, 74.8, 75.0, 75.5, 91.3, 94.6, 99.4, 99.5,
99.9, 127.6, 127.65, 127.7, 127.9, 127.92, 127.99, 128.3, 128.35, 137.9, 138.04, 138.2, 138.5.
Anal. Calcd for C26H340g: C, 65.81; H, 7.22; found C, 65.92; H, 7.49.
4. Hydrolysis of donor D6.
OBn

BnO AuCls.3H,0, BnO
o DCM, rt, 0
STol 30 min OH
BnO BnO

OB
OBn 929 n

D6 3208

Y

The donor D6 (0.1 g, 0.15 mmol) on treatment with 3 mol% of AuCls.3H20 (2 mg) in wet
DCM (10 mL) gave 77 mg (92 %) of the hydrolyzed product 32ap. The spectral data for the
product was similar to that of previously reported data.?®

5. Hydrolysis of donor D7.
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BnO OBn
BnO -0
BnO
D7 STol

AuCl3.3H50, BnO OBn

DCM, rt, 0
90 min BnO OH
> BnO

92%
330

The donor D7 (0.1 g, 0.16 mmol) on treatment with 3 mol% of AuCl3z.3H20 (2 mg) in wet

DCM (10 mL) gave 77 mg (92 %) of the hydrolyzed product 33ap. The spectral data for the

product was similar to that of previously reported data.*°

6. Hydrolysis of donor D8.

AcO
(0]
AcO STol
AcO

OAc
D8

AUC|3.3H20, AcO

DCM, rt, ')

120 min ACO%OH
> AcO

OAc
340p

95%

The donor D8 (0.1 g, 0.22 mmol) on treatment with 10 mol% of AuClz.3H20 (8 mg) in wet

DCM (10 mL) gave 73 mg (95 %) of the hydrolyzed product 34ap. The spectral data for the

product was similar to that of previously reported data.>!

7. Hydrolysis of donor D9.

OAc

AcO
(0]
STol
AcO

OAc
D9

AuCl3.3H,0, Ao OAC
DCM, rt, %\
105 min OH
> AcO
90% OAc
350

The donor D9 (0.1 g, 0.22 mmol) on treatment with 10 mol% of AuClz.3H20 (8 mg) in wet

DCM (10 mL) gave 69 mg (90 %) of the hydrolyzed product 35ap. The spectral data for the

product was similar to that of previously reported data.>!

8. Hydrolysis of donor D10.
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AcO OAc AuCl3.3H0, AcO OAc
o DCM, rt, 0
AcO 120 min AcO OH
AcO > AcO
STol 89%
D10 360

The donor D10 (0.1 g, 0.22 mmol) on treatment with 10 mol% of AuClz.3H>O (8 mg) in wet
DCM (10 mL) gave 68 mg (89 %) of the hydrolyzed product 36af. The spectral data for the
product was similar to that of previously reported data.!

9. Hydrolysis of donor D11.

AUC|3.3H20, AllO
Allo o DCM, rt, o
AllO > AllO
OAll 89% OAll
D11 37ap

The donor D11 (0.05 g, 0.11 mmol) on treatment with 3 mol% of AuCl3.3H20 (1 mg) in wet
DCM (5 mL) gave 34 mg (89 %) of the hydrolyzed product 37af. The spectral data for the
product was similar to that of previously reported data.?

10. Hydrolysis of donor D13.

AUC|3.3H20, AcO
AcO o DCM, tt, © o
AcO SEt 120 min AcO OH
AcO L AcO
OAc 96% OAc
D13 34ap

The donor D13%*® (0.1 g, 0.26 mmol) on treatment with 10 mol% of AuCls.3H20 (9 mg) in
wet DCM (10 mL) gave 85 mg (96 %) of the hydrolyzed product 34af. The spectral data for
the product was similar to that of previously reported data.*

11. Hydrolysis of donor D14.

AUC|3.3H20, AcO
AcO o DCM, rt, ¢ o
AcO SCygHa3 150 min AcO OH
AcO > AcO
OAc 91% OAc
D14 340
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The donor D14 (0.1 g, 0.17 mmol) on treatment with 10 mol% of AuClz.3H2O (7 mg) in wet
DCM (10 mL) gave 54 mg (91 %) of the hydrolyzed product 34ap. The spectral data for the
product was similar to that of previously reported data.!

12. Hydrolysis of donor D15.

AuCls.3H,0, ACO
AcO o DCM, t, y o
AcO STol 90 min AcO OH
AcO - AcO
OBn 95% OBn
D15 380,

The donor D15 (0.1 g, 0.19 mmol) on treatment with 3 mol% of AuClz.3H20 (2 mg) in wet
DCM (10 mL) gave 75 mg (95 %) of the hydrolyzed product 38ap. The spectral data for the
product was similar to that of previously reported data.>*

13. Hydrolysis of donor D16.

AUCI3.3H20, BnO
BnO o DCM, t, " o
AcO STol 30 min AcO OH
AcO > AcO
OBn 92% OBn
D16 390,

The donor D16 (0.1 g, 0.18 mmol) on treatment with 3 mol% of AuClz.3H20 (2 mg) in wet
DCM (10 mL) gave 74 mg (92 %) the hydrolyzed product 39ap. The spectral data for the

product was similar to that of previously reported data.®
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COSY NMR of D2 in CDCls
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13C NMR of D2 in CDCls
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DEPT NMR of D2 in CDCls
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HMQC NMR of D2 in CDCls
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IH NMR of D3 in CDCls
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COSY NMR of D3 in CDCls
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13C NMR of D3 in CDCls
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HMBC NMR of D3 in CDCls
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HMQC NMR of D3 in CDCls
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'H NMR of D5 in CDCls;
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COSY NMR of D5 in CDCls
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13C NMR of D5 in CDCls
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!H NMR of D11 in CDCls
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COSY NMR of D11 in CDCls
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13C NMR of D11 in CDCls
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HMBC NMR of D11 in CDCl3

AlO—
AllO — :

AllD
D11
_ }“k . »(“' |.___ _,t*“j.'“_ J\}L,JJ._ ppm
r— . B . ® o .
lae L] » | 80
_S—] L™ ] L]

. ' 90
=100
=110

— —— -
e -120
R ¢ 130
—— o o o
- 140
T T T
6.0 55 5.0 4.5 4.0 3.5 3.0 ppm

S19



o f'llt \ - ,U‘k.w.‘ ,.xl,tJ.Ji

HMQC NMR of D11 in CDCl3
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IH NMR of 2 in CDCls
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COSY NMR of 2 in CDCls
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13C NMR of 2 in CDCls
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HMBC NMR of 2 in CDCls
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HMQC NMR of 2 in CDCls
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IH NMR of 3a in CDCls
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COSY of 3a in CDCl3
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'H NMR of 3B in CDCls
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'H NMR of 4 in CDCl3
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COSY of 4ap in CDCl3
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'H NMR of 5a in CDCl3
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COSY of 5ep in CDCl3
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IH NMR of 6a in CDCls
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COSY of 6a in CDCl3
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13C NMR of 6a.in CDCls
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DEPT NMR of 6a in CDCl3
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HMQC NMR of 6a in CDCl3
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'H NMR of 6B in CDCls
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13C NMR of 6g in CDCl3
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DEPT NMR of 6p in CDCls
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HMQC NMR of 6B in CDCls
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IH NMR of 7a,in CDCls

0ELTT
8082° T -

SOTS'T ~
6%0Z° €

LSZZ €
0LZE" £+
$085 "€
£865 € 1
8599 € -
0£89° €~
1869°€
LYPL €

LTISL"E
PS9L" €
EZLL™E —
1€21° ¥
PEET ¥
P6ST ¥
ZT08" ¥
STTH %)
55Zh° b
EEEh -
6055" ¥
ZSLS" ¥ 4
0EO0L" ¥

860L" ¥ -
£TEB 4
1858° %
1221°L
1SET L
ET6T°L
120Z° L
¥9TZ L
06€Z°L
Lysz- L)
L9z L
68LZ L

V= e

Y%

L2

| —

OMe

6
_\pMe
a /go
5
1
3 :
o
OMe
Ta

BnO
BnO
(o}

<159

3
"IN

I

) |
/\
o
S
-

gle
-|e

|
.

|

J

7
-]
-
-

6¥0Z"
L5ZT

0LZE"

¥08S”
£865°
8599°
0E89”
1869°
L¥PL”
LISL”
¥SoL”
gTLL”

TEZT”
PEET”
¥EST”

ZI0%”
STT%”
9sC¥%”
333
6055”
Z5LS”

ogoL”
860L"

ETER”
58"

zoom

| |
__MJULJ_JJ&J‘LJ« .. w U UL

1 1 1 1 | 1 I U I I I I I I I I I I I I
50 49 48 47 46 45 44 43 42 41 40 39 38 3.7 36 35 34 33 32 31 ppm

L\
3

%
~

81

o
-
e

S44



i ‘-»_;lL T _)‘x..._ b L\-—-d!— ll\ / “' . Dm
|
}" -3.0
— g 2
2 i
— ™
-3.4
__J ‘
— QD -3.6
| 3.8
‘I 3
|
{ —-4.0
-?‘ﬂ:. @ L
] 8 4.2
;e o |
- ® B ’ - 4.4
3 |
—_— . . _4.6
— _:) . o |
i "
i | T T T T 1
50 48 46 44 42 40 38 36 34 32 3.0 ppm

COSY NMR of 7a. in CDCls

BnO N OMe

Bnoﬁ sz: 1
3
OOMe

OMe

l|*}

H

S45



13C NMR of 7a.in CDCls
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HMBC NMR of 7a in CDCls
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HMQC NMR of 7a in CDCls
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!H NMR of 7 in CDCls
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COSY NMR of 7p in CDCls
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13C NMR of 7 in CDCl;s
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DEPT NMR of 7p in CDCls
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HMQC NMR of 7p in CDCls
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IH NMR of 8a,in CDCls
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COSY NMR of 8a in CDCl3
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13C NMR of 8a.in CDCls
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DEPT NMR of 8a in CDCl3
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HMBC NMR of 8a in CDCls
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HMQC NMR of 8a in CDCl3
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'H NMR of 8B in CDCls
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COSY NMR of 8p in CDCls
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13C NMR of 8p in CDCls
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DEPT NMR of 8p in CDCls
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HMQC NMR of 8B in CDCls
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'H NMR of 9a in CDCls
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COSY NMR of 9a in CDCl3
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13C NMR of 9¢.in CDCls
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DEPT NMR of 9a in CDCl3
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HMQC NMR of 9a in CDCl3
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'H NMR of 9B in CDCls

ETTL 0
0SZL" 0
$608° 0+
0ET8" 0+
BEZE 0
8158°0

ELBT T~

9LEZ T
65L2° 1
9LEF" T

0%0Z "€
mhmn.nM/
669E" €

SLLE E—
ZO06E"E
8STH €
1ZE¥ €
wmmf.n%
LISE €
LOFS E-
5655 €~
£8LS €
SHPZ9 -
09LL"E
SS6L°E
9FPTI8" -
ZOSE' ¥
969F ¥
SETIS ¥
0¥Z5 ¥
ESES ¥
8PS ¥
BOEB ¥
8ZS8 ¥~
z881" L
101Z°L-
zozz L
Lyvz L4

Nmmﬂ.hl_

8Lt

0F0Z €
mhmm.m“uw
669E° €~
wrbm.mA/”
ZOGE" T
mmﬂ¢.m“Uw
TeErTE
95EF" €
LIS# €

LO¥S E~T
mmmm.muw

ZOSE ¥
mqu.vuﬁn
SETS P
0FZS ¥ —=
mmmm.qum“

EBPS ¥

BOE8 F—t
8ZSe ¥

Zoom

T

ppm

T

(-

|

49 48 47 46 45 44 43 42 41 40 39 3.8 3.7 36 35 34 33 32 341

S—

Ll
]
-

00’k

S70



COSY NMR of 9p in CDCls
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13C NMR of 9p in CDCl;s
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DEPT NMR of 9p in CDCls

FSZT° 9T
0899 LT\,
6928° LT -3
8SEZ6° 0T~
ZL¥ZZT —~
MHﬁw.mN\mw
98bF ST
S105° 1~
wbmw.vm\\
0ZLL 0% —
TS6L LF~
FOEB LY
S66F° 69
6¥FS 69
8065 EL~ 4
OO0 FL -
LBTS FL—F
TH¥6 " FL//
09LS"SLY/
FEE0" 8L
¥S0Z° 86—
986E°LTT
TBTIS LZTA)
9¥89 "LET 4
ZEOT 8ZT
8LLZ 8ZT/
zzze'8z1”

ppm

70 60 50 40 30 20 10

80

150 140 130 120 110 100 90

(WLl
J U

M

| fL

W

hmbc

(=] (=] 2 = (=] (=] (=] =
I~ [==] (=] (=2 - o™~ ) -
- - - - -
M TTITTITI [TTTTTI T [T rorrrrn | | T ITIT) |
3 “,
o \\\
- , =X
- " eo O [=7]
=V
O= °
Ej Lol M
O <+ O
o]
@ Q
o
- =2 [ 3
=z s 8
- s =

3.2 ppm

4.6 44 42 40 38 3.6 3.4

48

5.0

S73



HMQC NMR of 9p in CDCls
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'H NMR of 100 (0. major) in CDCls;
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COSY NMR of 10ap (o major) in CDCl3
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13C NMR of 10ap (o major) in CDCls
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DEPT NMR of 10ep (a# major) in CDCls
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HMBC NMR of 10af (o major) in CDCl3

1)
- L]
- 60
h. .c L]
| '} . " oo ]
' ] L]
- ' [ 1] - 80
"o M L100
-120
o L ]
- ik L 140
T T T T
75 70 65 60 55 50 45 40 35 3.0 ppm

S79



HMQC NMR of 10af (e major) in CDCls
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'H NMR of 10ef (B major) in CDClIs
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COSY NMR of 10ap (p major) in CDCls
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'H NMR of 11a in CDCl3
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COSY NMR of 11a in CDCl3
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13C NMR of 11a in CDCls
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DEPT NMR of 11a in CDCls
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HMQC NMR of 11a in CDCl3
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'H NMR of 11B in CDCls
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1COSY NMR of 11p in CDCls
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13C NMR of 11p in CDCl3
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DEPT NMR of 11 in CDCls
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HMQC NMR of 11f in CDCls
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IH NMR of 12a in CDCls
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COSY NMR of 12a. in CDCls
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13C NMR of 12a in CDCl»
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DEPT NMR of 12a in CDCls
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HMQC NMR of 12¢ in CDCls
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IH NMR of 12p in CDCls
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COSY NMR of 12 in CDCls
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13C NMR of 12 in CDCls
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DEPT NMR of 12 in CDCl3
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HMQC NMR of 128 in CDCls
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IH NMR of 13a in CDCls
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COSY NMR of 13a in CDCls
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13C NMR of 13a in CDCl»
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HMBC NMR of 13a in CDCl3
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HMQC NMR of 13a in CDCls
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'H NMR of 14ef in DMSO-ds
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COSY NMR of 14ap in DMSO-ds
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13C NMR of 14ap in DMSO-ds
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HMQC NMR of 14ap in DMSO-ds
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'H NMR of 150 in DMSO-ds
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COSY NMR of 15ap in DMSO-ds
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13C NMR of 15af in DMSO-ds
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DEPT NMR of 15ap in DMSO-ds
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'H NMR of 16af in CDCls
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COSY NMR of 16ap in CDCls
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13C NMR of 16ap in CDCls
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DEPT NMR of 16ap in CDCl3
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HMBC NMR of 16af in CDCl3
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HMQC NMR of 16ap in CDCl3
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'H NMR of 17B in CDCls

50581

0€68°1T
LOTE' T
TFPE™ T~

89527 €1
S9E0EE
LIZE €
PROFE
90ZF° €
69LS €
£865° €
FG98° £ -
qum.m+
pﬁméa
0500° %)
€620° %
L¥TT ¥

0EZT" ¥
HNH¢.¢U/r
ZSZH B

LLEG ¥

ST50°5
BTLO S
ZOPT LA

STeT1" L /
mmm.n.b/
LSEZZ L

8LET L~
FEFT L
g9z L

||.J

T

N ™

’.

L I o I B T I T B T T T T T B B

17 N\

|
-
—

L

&
2

895
SE0E
LICE
BOFE
FrO¥
S0CF
0SES
L¥SS

8595°
69L5"
T685”
£865°
LTS9°
LTILY"
01ss”
F6o8”
6L88"
EEVG”
LF96"
0500°

E620

LFIT
[z 0
PGET"
TZTE°

(414 4

LSEY”
T8LF"
ZSES”
56557
LoLe’
9g89°
569"
TROL®
95kL”
ELSL”
8F28°
59887

1126

88E6°
SLSE"
98L6"
LLG6"
SZ50°
FILO"

zoom

e

—

=

\ie=2

1
|

-
]
{

B

W

"

B

e

[ T—

':ﬂ ‘.n.'ﬁ be‘f'"\ H_Jﬁlnl J'U'VJ

I

|
V

nJ

ﬁ'

(Y,

L/ U“"

I

|

51 50 49 48 47 46 45 44 43 42 41 40 39 38 3.7 3.6 35 34 33 3.2 ppm

)

W

_W_JJ‘UU-“M ’Lm_ )

T T R L L T T reTrTeT T

T reve

T R L b

.
i

= le
M |~

h

e

|

™~
]
]

8‘ ‘3.
- (=]

1

‘a,-

I

"

e s 83 e e
: L |
R LR

A

S122



“,Jn.,,'.\_ﬂ_

U
W

|A1 "
— u

'MU[

\___.J L

f

'V

|

)

L

)

l
I

[

J}lan.l

S —

COSY NMR of 17p in CDCls

AcO—_"
AO A== 0O
BnO—» 1
° BnO
17B OMe

\'JI\U’ ‘ ‘

LJuw-“ S

'l “\ "I m(r\» [| \"I‘

n a.”. :‘
00
WA
L.
" e

ppm

S123



IH NMR of 18p in CDCls
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IH NMR of 19 in CDCls

)

"EN

b

| — —

L L

J

—m

L

JL

JLIM“LMLUJK

[
- =
]
o J O
~c
- i3]
Le
m
=
Q.
o @ 5
=0 -
<
o O J.O
< Y
C in
% o
o
<

T
ppm

2:0
LeD

25

|

LAl
=z
'j

1

—

I
3.
|\.
S

|

o
<
-

40
gef

4.5
UL
:Fajs

5.0
)
e
| S|

Iy

T
5.5

6.0

©
-

8.0

9L9E"
9EBE"
PICZF"
j8a 00
008¥”
998%"

G66ES”
0¥ss”

0LLS"
EL89”
ETOL"
160L
80SL”
SELL

€0L8”
TLLE®
9168 "
0868°

P—
§—
—
—
| B
»—"

P
P—

LN

|

N

—

5

AN

P

NV

V

S125



IH NMR of 20a in CDClIs
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IH NMR of 21a in CDClIs
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COSY NMR of 21a in CDCl3
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13C NMR of 21a in CDCls
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DEPT NMR of 21a in CDCls
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HMBC NMR of 21a in CDCl3
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HMQC NMR of 21a in CDCls
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'H NMR of 218 in CDCls
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COSY NMR of 21p in CDCl3
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13C NMR of 21 in CDCls
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DEPT NMR of 21 in CDCl3
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HMQC NMR of 218 in CDCls
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'H NMR of 22ap in CDCls;

E¥LZ €
068Z°€
LEED" €
€EB6F €
0915 €
¥oT9 €
ZP69° €
9969° €
LZO6" €
L966° €
LLOD" ¥
80ST ¥
EEFT B
BPLE ¥
8IBF ¥
POFS b
9L95" ¥
STLS'F
TLES ¥
1889 ¥+
LBYL ¥
S608° ¥+
9¥88 " ¥
1168° ¥
€868 b
T906° ¥

ZIen’s
Nomo.mw
8SL0°S

J

18%1°S
£291° 5/
659T°5"
S691°S Y
9Z8T°5 )
6€61°S-
ZHBT L
9LBT L
0E0Z" L
TETT L~
9zZZ°L
9522 L/
S0%Z°L
zesz L
z99zZ L4
808z"L-

—'/
J@

Wtk pdah,

60°€Z

BFLY”
8IBF"
SOES”
BLES
POFS T
9L9S”
STLST
6065°
TL6S”
1889°
LZ69”
ETTIL”
89zZL”
LB¥L”
FSSL”
S608°
L1ER”
o¥88”
1168°
£868°
2906
6ZT10°
ZTE0”
68E0°
26S0°
8SL0°
1560°
LSET”
T6ET”
18%1°
€291
659T°
S69T°
9zZ8T”
6E6T”
T98L"
896L°
0zos-
8g08"
SET8”
80€8”
6SE8°
LTF8”
TLFE”
TLS8°

Zzoom

Wnnum e un o, unn
= =

‘/" .

w N
=3

v
[

T

T

T T T T T T T T T T

T

60 59 58 57 56 55 54 53 52 51

50 49 48 47 46 45 44 ppm

.-~'l'-~.

L

669

S139



COSY NMR of 22ep in CDCl3
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13C NMR of 22ap in CDCl3
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DEPT NMR of 22ap in CDCl3
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HMBC NMR of 22af in CDCl3
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HMQC NMR of 22¢ in CDCls
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IH NMR of 23a in CDClIs
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COSY NMR of 23a in CDCls
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13C NMR of 23a in CDCl»
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DEPT NMR of 23a in CDCls

ppm

150 140 130 120 110 100 90 80 70 60 50 40 30 20
I UM.”I ) LLJAJJJ ppm

160

J}\_J\U

HMBC

80

- 90

- 100

- 110

- 120

- 130

- 140

- " L

e

6.5 6.0 55 5.0 4.5 4.0 3.5 ppm

7.0

7.5

S148



HMQC NMR of 23a in CDClIs
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'H NMR of 23B in CDCls
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COSY NMR of 23 in CDCls
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13C NMR of 23 in CDCls
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DEPT NMR of 23p in CDCls
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HMQC NMR of 23f in CDCls
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IH NMR of 24a in CDClIs
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COSY NMR of 24a.in CDCl;

BnO—_F¢ Ph
5 O .
BnO ? 5.0 . \Y-’
BnO Pa o] 4 5
¥ BnO
(0] :

240

| X
‘J'_ J| |.h JHL;L }.r\ﬂ.k‘..

5.0

5.5

55 50 45 40 3.5

3.0

ppm

S156



13C NMR of 24a in CDClIs
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DEPT NMR of 240 in CDCls
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HMQC NMR of 24¢ in CDCls
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IH NMR of 24p in CDCls
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COSY NMR of 24 in CDCls

Ph
BnO \*(
BnO—; S 0
BnO

_J\*M;LUMLLIM)“‘W&

__ ppm

gt

~3.0

L 4.0
L 4.5
5.0

~-5.5

5.5 5.0 45 !

ppm

S161



13C NMR of 24p in CDCls
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DEPT NMR of 24p in CDCl3
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HMQC NMR of 248 in CDCls
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'H NMR of 25a$ in CDCls
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COSY NMR of 25ep in CDCls
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'H NMR of 26ap in CDCls;
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COSY NMR of 260 in CDCls
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13C NMR of 26ap in CDCls
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DEPT NMR of 26ap in CDCl3
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HMBC NMR of 26af in CDCl3
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HMQC NMR of 26ap in CDCls
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!H NMR of D12 in CDCls
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!H NMR of D12 in CDCls (zoom)
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Cosy NMR of D12 in CDCls
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'H NMR of 27af in CDCls
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COSY NMR of 27ap in CDCl3
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IH NMR of 28a in CDClIs
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COSY NMR of 28a in CDCls
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13C NMR of 28a in CDCl»
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DEPT NMR of 28a in CDCls
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HMBC NMR of 28a in CDCl3
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HMQC NMR of 28a in CDClIs
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'H NMR of 28B in CDCls
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COSY NMR of 28 in CDCls
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13C NMR of 28p in CDCls
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DEPT NMR of 28p in CDCl3
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HMBC NMR of 288 in CDCls
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HMQC NMR of 28f in CDCls
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!H NMR of D14 in CDCls
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COSY NMR of D14 in CDCls
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13C NMR of D14 in CDCls
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DEPT NMR of D14 in CDCls
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HMQC NMR of D14 in CDCl3
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'H NMR of D15 in CDCls
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IH NMR of D15 in CDCls (ZOOM)
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13C NMR of D15 in CDCls
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IH NMR of 42 in CDCls
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IH NMR of 42 in CDCl; (ZOOM)
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13C NMR of 42 in CDCl3
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IH NMR of 43 in CDCls
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IH NMR of 43 in CDCl; (ZOOM)
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13C NMR of 43 in CDCls
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'H NMR of D16 in CDCls
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IH NMR of D16 in CDCls (ZOOM)
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13C NMR of D16 in CDCl3
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'H NMR of 29ap in CDCls;
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'H NMR of 30ap in CDCls;
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'H NMR of 30ap in CDCl; (ZOOM)
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13C NMR of 30ap in CDCls
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'H NMR of 31af in CDCls
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IH NMR of 31ap in CDCls (ZOOM)
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13C NMR of 31ap in CDCls
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'H NMR of 32ap in CDCls;
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'H NMR of 33ap in CDCls;
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'H NMR of 34af in CDCls
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'H NMR of 35af in CDCls
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'H NMR of 36ap in CDCls;
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'H NMR of 37af in CDCls

€EST €
2ottt
eLT' ¢
67 €
967 €
90§ €
ges’ €
TS E
gv6 " €
SP0°' ¥
8v0°' v
LS50 P
0s0°'7v
0LT 'V
TLO'S
SLO°S
€60°S
9T1’'S
6TT S
[
ELT'S
9LT’'S
voe's
Loe's
0TE'S
LTEZ'S
gEC'S
SEC’S
6EC 'S
TS8°'S
L58'S
158°'S
vog’s
L98'S
SL8°S
8L8°S
G88°9
888°'S
668°'9
206°S
S9%° 9
YLy 9
258’9
99%8°' 9

i

R .

1.0 0.5 PPmM

1.5

80 75 70 65 60 55 50 45 40 35 3.0 25 20

S219



'H NMR of 38ap in CDCls;
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'H NMR of 39ap in CDCls;
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'H NMR of diphenyl disulfide in CDCls
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!H NMR of thiophenol in CDCls
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'H NMR of p-tolyl disulfide in CDCls
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'H NMR of 4-methylthiophenol in CDCls
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