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1. General

'H and '*C NMR spectra were recorded on Bruker AVANCE 11 600 (‘"H 600 MHz, *C 150 MHz). ESI-
MS and MALDI-TOF-MS were recorded on Thermo Scientific Exactive spectrometer and Bruker
ultrafleXtreme, respectively. Measurements of oxidation potentials of monosaccharides (conc. 4.0
mM) were carried out in 0.1 M of electrolyte in CH,Cl, using a glassy carbon disk working electrode,
a platinum wire counter electrode, and a saturated calomel electrode (SCE) as a reference electrode
with sweep rate of 10 mV/s at 2000 rpm. Preparative recycling gel permeation chromatography (PR-
GPC) was performed on Japan Analytical Industry LC-5060. Kanto silica gel 60 N (spherical, neutral,
63-210 um) was used for silica gel column chromatography. The automated synthesizer is consisting
of the commercially available instruments such as the chiller with a cooling bath (UCR-150, Techno
Sigma), the power supply for constant current electrolysis (PMC 350-0.2 A, KIKUSUI), the syringe
pump (PHD 2000 infusion, Harvard apparatus), and the system controller (LabVIEW, National
Instruments). Merck TLC (silica gel 60 F254) was used for TLC analysis. Starting material S1 was
prepared by the conventional method and characterized according to the reported method.! Unless
otherwise noted, all materials were obtained from commercial suppliers and used without further

purification.
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2. Preparation of building blocks
2-1. Preparation of 4-Chlorophenyl 2-O-benzoyl-4,6-O-dibenzyl-1-thio-B-D-glucopyranoside (6)
2-1-1.  4-Chlorophenyl  2-O-benzoyl-4,6-O-benzylidene-3-O-tert-butyldimethylsilyl-1-thio-B-D-

glucopyranoside (S3)
DMAP
0 O imidazole o) 0 BzCl 0 0
HO SAr — 27" » TBSO SAr — 5 TBSO SAr
OH CH,Cl, OH Pyridine OBz
s1 97% S2 7% s3
Ar = 4-CICgH,

To the solution of S1 (25.05 mmol, 9.89 g) in CH2Cl, (48 mL), fert-butyldimethylsilyl chloride
(30.1 mmol, 4.53 g) and imidazole (35.1 mmol, 2.39 g) were sequentially added at 0°C and the reaction
mixture was stirred at room temperature overnight. After the completion of the reaction determined
by TLC (Hexane/EtOAc 1:1), the reaction mixture was quenched with MeOH. The mixture was
washed with sat. aqueous NaHCO3 for three times and H>O and extracted with EtOAc. The organic
layer was dried over Na>SOj4, and the solvent was removed under reduced pressure. The crude product
was purified with silica gel chromatography to obtain S2 in 97% yield (24.3 mmol, 12.4 g). To the
solution of S2 (8.02 mmol, 3.89 g) and DMAP (0.802 mmol, 99.2 mg) in pyridine (64 mL), benzoyl
chloride (16.04 mmol, 1.85 mL) was added, and the reaction mixture was stirred at 55°C overnight.
The reaction was quenched by 1 N aqueous solution of hydrochloric acid and washed with deionized
water three times. The organic layer was dried over NaxSO4 and concentrated under the reduced
pressure. Thus obtained crude product was purified by silica gel chromatography (eluent:
Hexane/EtOAc 7:3) to afford S3 (6.15 mmol, 3.62 g) in 77% yield. TLC (Hexane/EtOAc 5:1) Ry =
0.70; '"H NMR (CDCls, 600 MHz) & 8.06 (dd, J = 8.4, 1.2 Hz, 2 H), 7.58 (td, /= 7.2, 1.2 Hz, 1 H),
7.46 (td, J=17.8, 1.8 Hz, 4 H), 7.39-7.34 (m, 5 H), 7.25 (td, /= 8.4, 2.4 Hz, 2 H), 5.53 (s, 1 H), 5.21
(pseudo-t, J=9.6 Hz, 1 H), 4.80 (d, /J=10.2 Hz, 1 H), 4.39 (dd, /= 10.8, 4.8 Hz, 1 H), 4.03 (pseudo-
t,J=9.0 Hz, 1 H), 3.79 (pseudo-t, J = 9.0 Hz, 1 H), 3.61-3.55 (m, 2 H), 0.67 (s, 9 H), -0.07 (s, 3 H),
-0.15 (s, 3 H); *C NMR (CDCl;3, 150 MHz) & 165.1, 136.9, 134.5, 133.2, 130.5, 129.9, 129.8, 129.1,
129.0,128.4,128.1,126.3, 101.9, 86.7, 81.1, 74.3, 73.4, 70.8, 68.5, 25.5, 17.9, -4.2, -4.9; HRMS (ESI)
m/z calculated for C3;H37CIKO6SSi; [M+K]" 651.1400; found 651.1402.
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2-1-2. 4-Chlorophenyl 2-0O-benzoyl-4-O-benzyl-3-O-tert-butyldimethylsilyl-1-thio-p-D-
glucopyranoside (S4)

Ph—\0 TMSOTf HO
B BHTHE  mon\
OBz CH,Cl, OBz \©\
s3 cl 79% sS4 Cl

To the mixture of S3 (2.60 mmol, 1.60 g) and MS4A (855 mg) in CH»Cl, (13 mL), BH3THF (1
M) (13 mmol, 13 mL) was added and the reaction mixture was stirred at 0°C for 10 min. Then TMSOT{
(0.39 mmol, 0.07 mL) was added and the reaction mixture was stirred at room temperature overnight.
After the completion of the reaction determined by TLC (Hexane/EtOAc 5:1), the reaction mixture
was diluted with CH»Cl, and quenched with sat. aqueous NaHCO3;. The mixture was washed with H,O
for three times and dried over Na>SOa. After filtration and removal of solvent under reduced pressure,
the crude product was purified with silica gel chromatography to obtain S4 in 79% yield (2.06 mmol,
1.27 g). TLC (Hexane/EtOAc 5:1) R¢= 0.34; 'H NMR (CDCls, 600 MHz) & 8.06—8.03 (m, 2 H), 7.59
(pseudo-t,J= 6.0 Hz, 1 H), 7.47 (pseudo-t, J= 6.0 Hz, 2 H), 7.36—7.29 (m, 7 H), 7.24—7.23 (m, 2 H),
5.16 (pseudo-t, J=9.6 Hz, 1 H), 4.85 (d,J=11.4 Hz, 1 H), 4.74 (d, J=10.2 Hz, 1 H), 4.63 (d, J =
12.0 Hz, 1 H), 3.95 (pseudo-t, J=9.0 Hz, 1 H), 3.86 (ddd, J = 12.0, 6.0, 2.4 Hz, 1 H), 3.69-3.64 (m,
1 H), 3.55 (pseudo-t, J=9.0 Hz, 1 H), 3.47 (ddd, J=9.6,4.8, 2.4 Hz, 1 H), 1.80 (dd, J="7.8, 6.0 Hz,
1 H), 0.77 (s, 9 H), 0.004 (s, 3 H), -0.17 (s, 3 H); *C NMR (CDCl3, 150 MHz) & 165.4, 137.8, 134.3,
133.9,133.3,133.1, 130.04, 129.93, 129.1, 128.5, 127.8, 127.6, 86.3, 79.7, 78.1, 76.5,75.1,73.1, 62.0,
25.6, 17.8, -4.0, -4.3; HRMS (ESI) m/z calculated for C3,H39CIKO6SSi; [M+K]*,653.1557; found
653.1556.

2-1-3. 4-Chlorophenyl 2-0-benzoyl-4,6-0-dibenzyl-3-O-tert-butyldimethylsilyl-1-thio-p-D-
glucopyranoside (S5)

HO ’;ag BnO
nor
o] BnO 0
TBE?&&F\*S e TBSO&/S
OB \©\ DM OBz
z rt, overnight
s4 o S5 cl

98%

To the mixture of S4 (2.06 mmol, 1.27 g) and DMF (10 mL), benzyl bromide (7.4 mmol, 0.18 g)
was added at 0°C. NaH 60% in mineral oil (7.42 mmol, 298 mg) was dissolved in DMF (10 mL) and
added to the reaction mixture in five portions (2.0 mL). After the completion of the reaction confirmed
by TLC (Hexane/EtOAc 5:1), the reaction mixture was quenched with MeOH. The mixture was
washed with H,O for three times and dried over Na;SO4. After filtration and removal of solvent under

reduced pressure, the crude product was purified with silica gel chromatography to obtain S5 in 98%
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yield (2.01 mmol, 1.42 g). TLC (Hexane/EtOAc 5:1) R¢= 0.67; '"H NMR (CDCls, 600 MHz) & 8.04
(d, J=7.2Hz, 2 H), 7.58 (pseudo-t, J= 7.2 Hz, 1 H), 7.46 (pseudo-t, J=7.8 Hz,2 H), 7.40 (d, J=8.4
Hz, 2 H), 7.41-7.34 (m, 8 H), 7.33-7.27 (m, 2 H), 7.14 (td, J=9.0, 2.4 Hz, 2 H), 5.16 (pseudo-t, J =
9.0Hz, 1 H),4.81(d,J=11.4Hz, 1 H),4.69 (d,/J=10.2 Hz, | H), 4.59 (d,J=11.4 Hz, 1 H), 4.55 (d,
J=12.0Hz, 1 H),4.52 (d,J=12.0 Hz, 1 H), 3.95-3.91 (m, 1 H), 3.75 (d, /= 10.2 Hz, 1 H), 3.68 (dd,
J=10.8,3.6 Hz, 1 H), 3.58 (d, /= 6.0 Hz, 2 H), 0.76 (s, 9 H), -0.02 (s, 3 H), -0.18 (s, 3 H); *C NMR
(CDCI3, 150 MHz) 6 165.3, 138.1, 138.0, 134.0, 133.2, 131.3, 130.1, 129.9, 128.9, 128.8, 128.41,
128.35,127.7,127.6, 127.5, 86.0, 79.4, 78.6, 76.8, 75.0, 73.4, 73.0, 69.0, 25.6, 17.7, -4.0, -4.3; HRMS
(ESI) m/z calculated for C39H4sCINaOsSSi; [M+Na]*,727.2287; found 727.2271.

2-1-4. 4-Chlorophenyl 2-O-benzoyl-4,6-O-dibenzyl-1-thio-B-D-glucopyranoside (6)

BnO BnO
BnO o) BF3*Et,0  Bno O
TBSO S 5 HO S
OBz CH4CN OBz \©\
85 cl 95% 6 cl

To the solution of S5 (3.88 mmol, 2.74 g) in CH3CN (50 mL), BF3/Et;O (5.82 mmol, 0.736 mL)
was added, and the reaction mixture was stirred at 0 °C for 30 min. After the completion of the reaction
determined by TLC (hexane/EtOAc 9:1), the reaction mixture was quenched with 1 N HCI. The
mixture was washed with H,O for three times and dried over Na>SOj4. After filtration and removal of
solvent under reduced pressure, the crude product was purified with silica gel chromatography to
obtain 6 in 96% yield (3.71 mmol, 2.19 g). TLC (Hexane/EtOAc 9:1) R¢0.086; "H NMR (CDCls, 600
MHz) 6 8.06 (d, J= 7.2 Hz, 2 H), 7.56 (pseudo-t, J= 7.8 Hz, 1 H), 7.45-7.23 (m, 14 H), 7.13 (d, J =
8.4 Hz, 2 H), 5.01 (pseudo-t, J=7.8 Hz, 1 H), 4.78 (d, J=11.4 Hz, 1 H), 4.72 (d, J=9.6 Hz, 1 H),
4.62(d,J=114Hz 1H),459(d,J=11.4Hz, 1 H), 4.44 (d,/J=12.0 Hz, 1 H), 3.91-3.88 (m, 1 H),
3.80 (d, J=10.8 Hz, 1 H), 3.72 (dd, J = 10.8, 4.2 Hz, 1 H), 3.59-3.56 (m, 2 H), 2.73 (s, 1 H); 1*C
NMR (CDCIl3, 150 MHz) & 166.2, 138.14, 138.05, 134.4, 133.6, 130.7, 130.1, 129.5, 129.1, 128.62,
128.56, 128.51, 128.12, 128.06, 127.82, 127.79, 85.3, 79.2, 77.9, 77.2, 75.0, 73.5, 73.2, 69.0; HRMS
(ESI) m/z calculated for C33H31CIKO6S; [M+K]*,629.1161; found 629.1168.

2-2. Preparation of 4-Chlorophenyl 3,4-O-dibenzyl-6-O-tert-butyldiphenylsilyl-2-O-pivaloyl-1-thio-
B-D-glucopyranoside (7a)
2-2-1. 4-Chlorophenyl 3-O-benzyl-4,6-O-benzylidene-1-thio-B-D-glucopyranoside (S6)
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TR 2) ot b O B0
HO S s Pnen IS BnO S

To the solution of S1 (8.17 mmol, 3.23 g) in MeOH (33 mL), and dibutyltin oxide (10.2 mmol,
2.54 g) was added at room temperature and the reaction mixture was stirred at 80°C for 6 h. After
removal of solvent under reduced pressure, DMF (63 mL), CsF (10.22 mmol, 1.55 g) and BnBr (10.2
mmol, 1.22 mL) were added, and the reaction mixture was stirred at room temperature for 16 h. After
the completion of the reaction determined by TLC (Hexane/EtOAc 1:1). The reaction mixture was
washed with H,O for three times and dried over Na,SO4. After filtration and removal of solvent under
reduced pressure, the crude product was purified with silica gel chromatography to obtain S6 in 51%
yield (4.15 mmol, 2.01 mg). TLC (Hexane/EtOAc 1:1) R¢= 0.89; "H NMR (CDCls, 600 MHz) & 7.48-
7.46 (m, 4 H), 7.39-7.28 (m, 10 H), 5.56 (s, 1 H), 4.95 (d, /J=12.0 Hz, 1 H), 4.77 (d,J=12.0 Hz, 1
H), 4.59 (d, /J=9.6 Hz, 1 H), 4.36 (dd, /= 10.2, 4.8 Hz, 1 H), 3.78 (pseudo-t, J=10.8 Hz, 1 H), 3.68
(pseudo-t, J =9.0 Hz, 1 H), 3.64 (pseudo-t, J=9.0 Hz, 1 H), 3.51 (dd, J = 9.6, 4.8 Hz, 1 H), 3.47
(pseudo-t, J=9.0 Hz, 1 H), 2.56 (s, 1 H); *C NMR (CDCl;3, 150 MHz)  138.1, 137.2, 134.8, 134.7,
129.2,129.1, 128.5, 128.3, 128.1, 128.0, 126.0, 101.3, 88.1, 81.6, 81.1, 74.8, 72.1, 70.8, 68.6, 29.7.

2-2-2. 4-Chlorophenyl 3-O-benzyl-4,6-O-benzylidene-2-O-pivaloyl-1-thio-B-D-glucopyranoside (S7)

PhY0 o PivCl, DMAP PhYO0 o
OH \©\ CHCl, OPiv \©\
S6 cl S7 cl

79%

To the solution of S6 (2.13 mmol, 1.00 g) in CH2Cl> (6.81 mL), DMAP (3.20 mmol, 391 mg),
pyridine (10.7 mmol, 0.860 mL) and pivaloyl chloride (3.20 mmol, 0.395 mL) were added and the
reaction mixture was stirred at 50°C overnight. After the completion of the reaction determined by
TLC (Hexane/EtOAc 4:1), the reaction mixture was quenched with 1 N HCI. The mixture was washed
with H>O for three times and dried over Na>SOa. After filtration and removal of solvent under reduced
pressure, the crude product was purified with silica gel chromatography to obtain S7 in 79% yield
(1.68 mmol, 928 mg). TLC (Hexane/EtOAc 4:1) Rf = 0.68; 'H NMR (CDCls, 600 MHz) & 7.47-7.46
(m, 2 H), 7.41 (dt, J = 9.0, 2.4 Hz, 2 H), 7.39-7.36 (m, 3 H), 7.29-7.24 (m, 7 H), 5.56 (s, 1 H),
5.08-5.00 (m, 1 H), 4.86 (dd, /J=11.4,3.0 Hz, 1 H), 4.68 (d,/J=11.4 Hz, 1 H), 4.64 (d, /J=11.4 Hz,
1 H), 4.38 (dd, /= 10.8, 4.8 Hz, 1 H), 3.82-3.77 (m, 2 H), 3.73 (pseudo-t, J= 9.6 Hz, 1 H), 3.52 (td,
J=9.6,54Hz, 1 H), 1.23 (s, 9 H); 3C NMR (CDCls, 150 MHz)  176.5, 138.0, 137.1, 134.7, 134.5,
130.4, 129.13, 129.07, 128.3, 127.6, 127.5, 126.0, 101.3, 86.7, 81.2, 80.4, 74.6, 70.9, 70.6, 68.5, 38.8,
27.2; HRMS (ESI) m/z calculated for C31H33CIKOgS [M+K]* 607.1318; found 607.1328.
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2-2-3. 4-Chlorophenyl 3,4-O-dibenzyl-2-O-pivaloyl-1-thio-B-D-glucopyranoside (7b)

Ph—Y0 BH3*THF HO
Bnoo—&o S TMSOTf Bno&
OPiv CHZCIZ OP|v O
s7 o 87% cl

To the solution of S7 in CH»Cl; (8.12 mL), BH3*THF (8.16 mmol, 9.06 mL) was added at 0°C and
the reaction mixture was stirred at 0°C for 10 min. Then trimethylsilyl triflate (0.245 mmol, 0.0451
mL) was added at 0°C and the reaction mixture was stirred at room temperature for 2.5 h. After the
completion of the reaction determined by TLC (eluent: Hexane/EtOAc 4:1), the reaction mixture was
quenched with sat. aqueous NaHCOs. The mixture was washed with H,O for three times and dried
over Na,SOj4. After filtration and removal of solvent under reduced pressure, the crude product was
purified with silica gel chromatography to obtain 7b in 87% yield (1.43 mmol, 815 mg). TLC
(Hexane/EtOAc 4:1) R¢=0.36; 'TH NMR (CDCl3, 600 MHz) & 7.39 (dt, /= 8.4, 1.8 Hz, 2 H), 7.33-7.24
(m, 12 H), 5.04 (pseudo-t, J=9.6 Hz, 1 H), 4.79 (d, /= 11.4 Hz, 1 H),4.78 (d, /= 10.8 Hz, 1 H), 4.70
(d, /=114 Hz, 1 H), 4.62 (dd, J = 13.2, 10.8 Hz, 2 H), 3.88 (ddd, J = 12.0, 6.0, 2.4 Hz, 1 H), 3.74
(pseudo-t, J=9.0 Hz, 1 H), 3.73-3.68 (m, 1 H), 3.63 (pseudo-t, J=9.6 Hz, 1 H), 3.44 (ddd, J=9.6,
4.8,3.0 Hz, 1 H), 2.47 (s, 1 H), 1.23 (s, 9 H); *C NMR (CDCls, 150 MHz) & 176.8, 138.11, 138.07,
138.05, 137.94, 137.89, 134.3, 133.7, 131.5, 129.3, 128.6, 128.5, 128.1, 128.0, 127.8, 127.4, 86.4,
84.5,79.90, 79.85, 75.3, 75.2, 71.6, 61.9, 38.9, 27.3; HRMS (ESI) m/z calculated for C3;H35CIKO¢S
[M+K]* 609.1474; found 609.1480.

2-2-4. 4-Chlorophenyl 3,4-O-dibenzyl-6-O-tert-butyldiphenylsilyl-2-O-pivaloyl-1-thio-p-D-
glucopyranoside (7a)

HO TBDPSCI TBDPSO
B 0 . 0
Qnoo_& \_S imidazole Bgnoo-& \_S
OPiv \©\ DME OPiv \©\
7b Ccl  87% 7a cl

To the solution of 7b (2.71 mmol, 1.55 g) in DMF (8.41 mL), imidazole (5.43 mmol, 370 mg) and
tert-butylchlorodiphenylsilane (4.07 mmol, 1.05 mL) were added at 0°C and the reaction mixture was
stirred at room temperature overnight. After the completion of the reaction determined by TLC
(Hexane/EtOAc 4:1), the reaction mixture was quenched with sat. aqueous NaHCO3. The mixture was
washed with H>O for three times and dried over Na>SOj4. After filtration and removal of solvent under
reduced pressure, the crude product was purified with silica gel chromatography to obtain 7a in 67%
yield (1.83 mmol, 1.48 g). TLC (Hexane/EtOAc 4:1) R¢= 0.67; 'H NMR (CDCls, 600 MHz) 8 7.75
(dd,J=17.8,1.2 Hz, 2 H), 7.69 (dd, /= 7.8, 1.2 Hz, 2 H), 7.45 (d, J=9.0 Hz, 2 H), 7.42 (td, /= 7.2,
1.2 Hz, 2 H), 7.36—7.24 (m, 12 H), 7.15 (dt,J=9.0,2.4 Hz, 2 H), 7.09 (dd, /= 7.8, 3.6 Hz, 2 H), 5.09
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(pseudo-t, J=9.6 Hz, 1 H), 4.79 (d, /= 10.8 Hz, 1 H), 4.78 (d, /= 10.8 Hz, 1 H), 4.69 (d, J=10.8
Hz, 1 H), 4.61 (dd,J=7.8 Hz,2 H), 3.98 (dd, J=11.4, 1.2 Hz, 1 H), 3.92 (dd, J=11.4, 4.2 Hz, | H),
3.80 (pseudo-t, J=9.6 Hz, 1 H), 3.73 (pseudo-t,J=9.0 Hz, 1 H), 3.44 (ddd, J=9.6,3.6, 1.2 Hz, | H),
1.24 (s, 9 H), 1.07 (s, 9 H); *C NMR (CDCls, 150 MHz) § 176.7, 138.1, 138.0, 136.0, 135.7, 134.1,
133.8,133.4,133.0,131.8,129.9, 129.1, 128.5, 128.0, 127.9, 127.8, 127.5, 86.4, 84.9,80.4, 75.5, 75.2,
71.7,62.8,38.9,27.3,27.0, 19.4; HRMS (ESI) m/z calculated for C47Hs3CIKOsSSi [M+K]* 847.2652;
found 847.2664.

2-3. Preparation of 4-Chlorophenyl 2-O-benzoyl-3,4,6-O-tribenzyl-1-thio-f-D-glucopyranoside (9)
2-3-1. 4-Chlorophenyl 2-O-benzoyl-3-O-benzyl-4,6-O-benzylidene- 1-thio-B-D-glucopyranoside (S8)

Ph—\0 BzCl Ph—\0
(0] o] DMAP (0] ]
BnO S I - Ti(e S
OH pyridine OBz \©\
S6 Cl  55°C, overnight S8 cl

77%

To the mixture of S6 (8.02 mmol, 3.89 g) and DMAP (0.802 mmol, 97.98 mg) in pyridine (64
mL), benzoyl chloride (16.0 mmol, 1.86 mL) was added, and the reaction mixture was stirred at
55°C overnight. After the completion of the reaction determined by TLC (Hexane/EtOAc 7:3),
the reaction mixture was quenched with 1N HCI. The mixture was diluted with CH>Cl,, washed
with H>O for three times and dried over Na>SOj4. After filtration and removal of solvent under
reduced pressure, the crude product was purified with silica gel chromatography to obtain S8 in
77% yield (6.15 mmol, 3.62 g). TLC (Hexane/EtOAc 4:1) R¢=0.67; "H NMR (600 MHz, CDCl5)
0 8.02—8.00 (m, 2 H), 7.62 (pseudo-t, J = 7.2 Hz, 1 H), 7.51-7.46 (m, 4 H), 7.42—7.38 (m, 5 H),
7.25 (s, 2 H), 7.14=7.04 (m, 5 H), 5.61 (s, 1 H), 5.24 (dd,/=10.2,9.0 Hz, 1 H), 4.80 (d, /= 12.0
Hz, 1 H), 4.78 (d,J=9.6 Hz, 1 H), 4.66 (d, /= 12.0 Hz, 1 H), 4.42 (dd, J=10.2, 5.4 Hz, 1 H),
3.88 (pseudo-t, J=9.6 Hz, 1 H), 3.83 (pseudo-t, J=10.2 Hz, 1 H), 3.79 (pseudo-t, J=9.6 Hz, 1
H), 3.56 (td, J = 9.6, 4.8 Hz, 1 H); '*C NMR (150 MHz, CDCl3) 8 164.9, 137.5, 137.0, 134.7,
133.3,130.0, 129.0, 128.4, 128.2, 128.1, 128.0, 127.5, 125.9, 101.2, 86.4, 81.3, 79.1, 74.2, 71.8,
70.5, 68.4; HRMS (ESI) m/z calculated for C33H29CIKO6S [M+K]* 627.1005; found 627.1010.
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2-3-2. 4-Chlorophenyl 2-O-benzoyl-3,4-O-dibenzyl-1-thio-B-D-glucopyranoside (S9)

. HO
0 ] TMSOTf BnO O
BnO S _ BnO S
OBz CH,Cl, OBz \©\
S8 Ccl  rt, overnight S9 Cl

94%

To the mixture of S8 (4.70 mmol, 2.77 g) and MS4A (1.5 g) in CH>Cl> (24 mL), BH3*THF (1.0 M,
24 mmol, 24 mL) and TMSOTT (0.703 mmol, 127 pL) were added at 0 °C and the reaction mixture
was stirred at room temperature overnight. After the completion of the reaction determined by TLC
(Hexane/EtOAc 7:3), the reaction mixture was diluted with CH>Cl, and quenched with sat. aqueous
NaHCOs. The mixture was washed with H>O for three times and dried over Na>SO4. After filtration
and removal of solvent under reduced pressure, the crude product was purified with silica gel
chromatography to obtain S9 in 81% yield (3.81 mmol, 2.25 g). TLC (Hexane/EtOAc 5:1) Rr= 0.20;
"H NMR (CDCl3, 600 MHz) & 8.04-8.01 (m, 2 H), 7.62—7.59 (m, 1 H), 7.46 (pseudo-t, J= 7.8 Hz, 2
H), 7.38-7.29 (m, 8 H), 7.24 (s, 1 H), 7.14-7.09 (m, 5 H), 5.22 (pseudo-t,J=9.0 Hz, 1 H), 4.84 (d,J
=10.8 Hz, 1 H), 4.76 (d,J=9.6 Hz, 1 H), 4.74 (d,J=11.4 Hz, 1 H), 4.66 (d, /= 10.8 Hz, 1 H), 4.65
(d,/J=10.8 Hz, 1 H), 4.62 (d, J=10.8 Hz, 1 H), 3.91 (ddd, J=12.0, 6.0, 3.0 Hz, 1 H), 3.86 (pseudo-
t,J=9.0 Hz, 1 H), 3.75-3.71 (m, 1 H), 3.68 (pseudo-t, J=9.0 Hz, 1 H), 3.44 (ddd, J=9.6, 4.8, 3.0
Hz, 1 H), 1.82 (dd, J = 7.8, 6.0 Hz, 1 H); *C NMR (CDCls, 150 MHz) & 165.20, 137.83, 137.72,
137.57, 134.48, 134.14, 133.98, 133.40, 133.25, 130.74, 129.89, 129.69, 129.24, 129.15, 128.59,
128.54, 128.33, 128.21, 128.14, 128.10, 128.07, 127.78, 86.53, 85.95, 83.97, 79.77, 79.47, 77.42,
75.86, 75.61, 75.40, 75.22, 72.43, 62.00; HRMS (ESI) m/z calculated for C33H3CIKOsS [M+K]*
629.1161; found 629.1163.

2-3-3. 4-Chlorophenyl 2-O-benzoyl-3,4,6-O-tribenzyl-1-thio-B-D-glucopyranoside (9)

HO NaH BnO
BnO (0] BnBr BnO O
BnO S -  » BnO S
OBz DMF OBz \©\
S9 Cl rt, overnight 9 Cl

66%

To the mixture of S9 (3.81 mmol, 2.25 g) and DMF (30 mL), benzyl bromide (13.7 mmol, 1.63
mL) was added at 0°C. NaH 60% in mineral oil (13.7 mmol, 548 mg) was dissolved in DMF (10 mL)
and added to the reaction mixture in five portions (2.0 mLx5). After the completion of the reaction
determined by TLC (Hexane/EtOAc 4:1), the reaction mixture was quenched with MeOH, diluted
with EtOAc. The mixture was washed with H>O for three times and dried over Na,SOs. After filtration

and removal of solvent under reduced pressure, the crude product was purified with silica gel
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chromatography to obtain 9 in 60% yield (2.30 mmol, 1.57 g). TLC (Hexane/EtOAc 5:1) R¢= 0.25;
"H NMR (CDCl3, 600 MHz) 6 8.03 (d,J=7.8 Hz, 2 H), 7.58 (pseudo-t,J=7.8 Hz, 1 H), 7.45 (pseudo-
t,J=7.8 Hz, 2 H), 7.42 (d, J= 8.4 Hz, 2 H), 7.38-7.28 (m, 8 H), 7.21 (d, J=7.2 Hz, 2 H), 7.15-7.07
(m, 7 H), 5.23 (pseudo-t, J=9.6 Hz, 1 H), 4.80 (d, J=10.8 Hz, 1 H), 4.72 (d, J=10.2 Hz, 2 H), 4.63
(d, J=10.8 Hz, 1 H), 4.60-4.53 (m, 3 H), 3.84 (d, /= 9.0 Hz, 1 H), 3.83-3.79 (m, 1 H), 3.75-3.69
(m, 2 H), 3.62-3.58 (m, 1 H); *C NMR (CDCls, 150 MHz) § 165.18, 138.15, 137.89, 137.64, 134.33,
134.26, 133.34, 130.85, 129.90, 129.81, 128.97, 128.62, 128.52, 128.48, 128.33, 128.07, 127.97,
127.77, 127.72, 85.67, 84.25, 79.45, 77.75, 75.43, 75.19, 73.52, 72.36, 68.95; HRMS (ESI) m/z
calculated for C4oH37CIKO6S [M+K]" 719.1631; found 719.1630.

3. Synthesis of disaccharide building blocks
3-1. Preparation of 4-Chlorophenyl 3,4-O-dibenzyl-6-O-tert-butyldiphenylsilyl-2-O-pivaloyl-B-D-
glucopyranosyl-(1—6)-3,4-O-dibenzyl-2-O-pivaloyl-1-thio-B-D-glucopyranoside (3)

HO
(0]
anodic Bgnog&/SAr TEDPSO (0]
%O

TBDPSO o oxidation PivO Blgnoo
B sAr__(13mA, 1.05 Fimol) 7P (1-2 equiv.) | PivOgn0 e O
PivO BuyNOTf, CH,Cl, -30°C, 1h BnO -~ r
7a -50°C 3 iv
Ar = 4-CICgH, 81% (NMR vyield)

The automated synthesis of 3 was carried out in an H-type divided cell (4G glass filter) equipped
with a carbon felt anode (Nippon Carbon JF-20-P7) and a platinum plate cathode (10 mmx=20 mm). In
the anodic chamber were placed terminal building block 7a (0.601 mmol, 486 mg), BusNOTTf (1.50
mmol, 588 mg) and CH>Cl, (15 mL). In the cathodic chamber were placed trifluoromethanesulfonic
acid (0.65 mmol, 57 pL), BwuNOTT (1.50 mmol, 588 mg) and CH2Cl> (15 mL). The constant current
electrolysis (13.0 mA) was carried out at -50°C with magnetic stirring until 1.05 F/mol of electricity
was consumed. After the electrolysis, building block 7b (0.72 mmol, 418 mg) dissolved in CH>Cl,
(2.0 mL) was subsequently added by the syringe pump under an argon atmosphere at -30°C, and kept
for 60 min. After the cycle, EtsN (0.50 mL) was added, and the mixture was filtered through a short
column (4x3 cm) of silica gel to remove BusNOTT. After removal of the solvent under reduced
pressure, the crude product was purified with silica gel chromatography to obtain 3 (241 mg). NMR
yield was determined using tetrachloroethane as internal standard (0.487 mmol, 81% yield). TLC
(Hexane/EtOAc 4:1) R¢0.66; 'TH NMR (CDCls, 600 MHz) & 7.74—7.70 (m, 2 H), 7.67 (dd, J= 7.8, 1.2
Hz,2 H), 7.42(d,J=8.4Hz,2 H), 7.38 (d, /= 7.2 Hz, 1 H), 7.34-7.22 (m, 21 H), 7.21 (d, /= 6.6 Hz,
2 H),7.18 (ddd, J=5.4,2.4,1.2 Hz, 2 H), 7.15 (dd, /= 6.0, 2.4 Hz, 2 H), 5.09 (dd, J=9.6, 8.4 Hz,

S9



1 H), 4.99 (pseudo-t, J=10.2 Hz, 1 H), 4.84—4.66 (m, 7 H), 4.54 (pseudo-t, J=9.6 Hz, 2 H), 4.48 (d,
J=17.8Hz, 1 H), 4.01 (d, J=9.6 Hz, 1 H), 3.86 (pseudo-t, J= 9.0 Hz, 1 H), 3.71 (pseudo-t, J=9.0
Hz, 1 H), 3.67-3.61 (m, 3 H), 3.36-3.32 (m, 2 H), 1.22 (s, 9 H), 1.15 (s, 9 H), 1.04 (s, 9 H); 3C NMR
(CDCIs, 150 MHz) 6 176.8, 176.7, 138.23, 138.16, 137.95, 137.69, 135.9, 135.6, 134.3, 134.1, 133.6,
133.1, 131.4, 129.8, 129.3, 128.5, 128.1, 128.0, 127.84, 127.77, 127.73, 127.6, 127.4, 101.1, 86.3,
84.7,83,4,79.8,78.0,77.7,76.2,75.34,75.27,75.1,75.0,73.2,71.5,67.8, 62.7, 38.9, 38.8, 27.3, 19.4;
HRMS (ESI) m/z calculated for C7,Hg3CIKO12SSi [M+K]" 1273.4695; found 1273.4636.

3-2. Preparation of 4-Chlorophenyl 3,4-O-dibenzyl-6-O-fert-butyldiphenylsilyl-2-O-pivaloyl-B-D-
glucopyranosyl-(1—3)-2-O-benzoyl-4,6-O-dibenzyl-1-thio-B-D-glucopyranoside (5)

BnO
BnO O
di HO SAr
TBDPSO ot B20  TBDPSO BnO
: BnO O,
BnO 0 (13 mA, 1.05 F/mol) 6 (1.2 equiv.) Bnoﬁ/o SAr
BnO SAr > > BnO BzO
PivO BusNOTf, CH,Cl, -30°C, 1 h PivO
7a -50°C 5
Ar = 4-CICgH, 85% (NMR yield)

The automated synthesis of 5 was carried out in an H-type divided cell (4G glass filter) equipped
with a carbon felt anode (Nippon Carbon JF-20-P7) and a platinum plate cathode (10 mmx=20 mm). In
the anodic chamber were placed terminal building block 7a (0.603 mmol, 489 mg), BusNOTTf (1.50
mmol, 595 mg) and CH>Cl, (15 mL). In the cathodic chamber were placed trifluoromethanesulfonic
acid (0.67 mmol, 59 pL), BwuNOTT (1.50 mmol, 595 mg) and CH>Cl> (15 mL). The constant current
electrolysis (13.0 mA) was carried out at -30 °C with magnetic stirring until 1.05 F/mol of electricity
was consumed. After the electrolysis, building block 6 (0.741 mmol, 438 mg) dissolved in CH>Cl,
(2.0 mL) was subsequently added by the syringe pump under an argon atmosphere at -40 °C, and kept
for 60 min. After the cycle, EtsN (0.50 mL) was added, and the mixture was filtered through a short
column (4x3 cm) of silica gel to remove BusNOTT. After removal of the solvent under reduced
pressure, the crude product was purified with silica gel chromatography to obtain 5 (276 mg). NMR
yield was determined using tetrachloroethane as internal standard (0.513 mmol, 85% yield). TLC
(Hexane/EtOAc 4:1) R 0.63; 'TH NMR (CDCls, 600 MHz) & 8.02 (dd, J= 8.4, 1.2 Hz, 2 H), 7.74 (dd,
J=5.4,24Hz 2 H), 7.68 (dd, J=7.8, 1.2 Hz, 2 H), 7.60 (pseudo-t, J="7.2 Hz, 1 H), 7.45-7.20 (m,
28 H), 7.10 (dt,J=9.0, 2.4 Hz, 2 H), 7.05 (dd, /= 7.2, 1.2 Hz, 2 H), 5.21 (pseudo-t, J=9.0 Hz, 1 H),
5.05(dd, J=9.6,7.8 Hz, 1 H), 4.96 (d, /= 12.0 Hz, 1 H), 4.72 (d, /= 10.8 Hz, 1 H), 4.68—4.56 (m, 6
H), 4.52 (d, /= 10.8 Hz, 1 H), 4.50 (d, /= 10.8 Hz, 1 H), 4.48 (d, /= 12.0 Hz, 1 H), 3.92 (dd, J =
10.8, 1.2 Hz, 1 H), 3.77 (dt, J=11.4, 1.8 Hz, 2 H), 3.69 (pseudo-t,J= 9.0 Hz, 1 H), 3.60 (ddd, J = 9.6,
6.6, 1.8 Hz, 1 H), 3.52-3.48 (m, 2 H), 3.44 (pseudo-t,J=9.0 Hz, 1 H), 3.19 (dd, /=9.6,3.6 Hz, 1 H),
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1.21 (s, 9 H), 1.02 (s, 9 H); *C NMR (CDCls, 150 MHz) & 177.3, 164.9, 138.3, 138.1, 137.8, 136.0,
135.7,134.1,133.8,133.2,133.1, 131.8, 129.8, 129.6, 129.0, 128.9, 128.8, 128.6, 128.5, 128.3, 128.2,
127.99,127.95,127.8,127.63, 127.56, 98.8, 86.3, 83.2,79.4,78.2,77.8,76.7, 75.31, 75.25,74.8, 74.0,
73.5, 69.6, 62.6, 39.0, 27.3, 26.9, 19.3; HRMS (ESI) m/z calculated for C7sH79CIKO1»SSi
[M+K]"1293.4382; found 1293.4398.

4. Optimisation of electrolyte

BnO
o)
B'?_|O SAr
BzO
BnO anodic 6 ) BnO BnO
Bé‘,%ﬂsm oxidation coupling BROS OB”%&@\/SM
BzO .50 °C 40 °C "T520 BzO
9 R,NOTf 10
Ar = 4-CICgHy4 79% (NMR vyield)

The automated synthesis of disaccharide 10 was carried out in an H-type divided cell (4G glass
filter) equipped with a carbon felt anode (Nippon Carbon JF-20-P7) and a platinum plate cathode (10
mmx20 mm). In the anodic chamber were placed terminal building block 9 (0.101 mmol, 68.9 mg),
BwNOTTf (0.5 mmol, 196 mg) and CHxClx (5.0 mL). In the cathodic chamber were placed
trifluoromethanesulfonic acid (0.09 mmol, 8.0 pL), BiuNOT( (0.5 mmol, 196 mg) and CH>Cl, (5.0
mL). The constant current electrolysis (3.0 mA) was carried out at -50°C with magnetic stirring until
1.2 F/mol of electricity was consumed. After the electrolysis, building block 6 (0.120 mmol, 71.2 mg)
dissolved in CH>Cl, (0.60 mL) was subsequently added by the syringe pump under an argon
atmosphere at -40°C, and kept for 60 min. After the cycle, EtsN (0.20 mL) was added, and the mixture
was filtered through a short column (4%3 cm) of silica gel to remove BusNOTT. After removal of the
solvent under reduced pressure, NMR yield was determined using tetrachloroethane as internal
standard (0.079 mmol, 79% yield). 4-Chlorophenyl 2-0-benzoyl-3,4,6-tri-O-benzyl-p-D-
glucopyranosyl-(1—3)-2-0-benzoyl-4,6-di-O-benzyl-1-thio-B-D-glucopyranoside  (10) TLC
(Hexane/EtOAc 7:3) R¢= 0.53; 'H NMR (600 MHz, CDCl3) § 7.99 (dd, J=7.2, 1.2 Hz, 2 H), 7.80 (d,
J=72Hz, 2 H), 7.66 (pseudo-t, J= 7.2 Hz, 1 H), 7.59 (pseudo-t, J= 7.2 Hz, 1 H), 7.52 (pseudo-t, J
= 7.8 Hz, 2 H), 7.43-7.41 (m, 2 H), 7.35-7.33 (m, 2 H), 7.30-7.27 (m, 13 H), 7.22-7.21 (m, 4 H),
7.14-7.08 (m, 8 H), 7.00 (d, /= 6.6 Hz, 2 H), 5.24 (dd, J = 9.6, 7.8 Hz, 1 H), 5.16 (pseudo-t, J = 9.6
Hz, 1 H), 5.06 (d,/=11.4Hz, 1 H),4.80 (d, /J=7.8 Hz, 1 H), 4.73 (d,J=10.8 Hz, 1 H), 4.65 (d, /=
5.4 Hz, 1 H), 4.55 (d, J=12.0 Hz, 2 H), 4.53—4.48 (m, 4 H), 4.44 (pseudo-t, J=11.4 Hz, 2 H), 4.28
(pseudo-t,J=9.0 Hz, 1 H),3.82 (dd,J=11.4, 1.8 Hz, 1 H), 3.75 (dd, /= 10.8, 1.8 Hz, 1 H), 3.62—-3.57
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(m, 5 H), 3.52 (ddd, /= 10.2, 6.0, 3.6 Hz, 1 H), 3.44 (ddd, J=10.8, 5.4, 1.8 Hz, 1 H); 3C NMR (150
MHz, CDCl;) & 165.45, 164.60, 138.45, 138.42, 138.20, 137.71, 137.58, 133.73, 133.61, 133.18,
133.07, 132.16, 129.96, 129.90, 129.77, 129.56, 129.36, 128.93, 128.71, 128.60, 128.53, 128.45,
128.42, 128.41, 128.40, 128.27, 128.24, 128.16, 128.01, 128.00, 127.91, 127.84, 127.76, 127.69,
127.59,127.54, 127.48, 127.31, 100.27, 86.23, 83.00, 80.41, 79.22, 78.14, 75.81, 75.69, 75.25, 75.15,
75.04, 74.00, 73.57, 73.50, 73.44, 73.01, 69.32, 69.12, 29.76; HRMS (ESI) m/z calculated for
Ce7He3CIKO12S [M+K]" 1165.3360; found 1165.3311.

5. Synthesis of tetrasaccharide building block

BnO
Bn ’%&/
SAr
TBDPSO BB”O o Ho B20 TBDPSO BnO BnO . BBr:)O o
BEEMO SAr 6 (1.0 equiv.) Bgﬁ)ﬁs/ng OBn8 3 SAr

: BzO
PVO ¢ AEA (2 cycles) PivO B20 ,, B2 BzO

Ar = 4-CICgH, 17% (BuyNOTf)
23% ([P14]0Tf)

The automated synthesis of tetrasaccharide 4a was carried out in an H-type divided cell equipped
with a carbon felt anode and a platinum plate cathode (10 mmx10 mm). In the anodic chamber were
placed disaccharide building block 5 (0.10 mmol, 126 mg), [P14]OTf (0.50 mmol, 0.12 mL) and
CH>ClI; (5 mL). In the cathodic chamber were placed trifluoromethanesulfonic acid (0.1 mmol, 9 pL),
[P14]OTf (0.50 mmol, 0.12 mL) and CH2Cl> (5 mL). The constant current electrolysis (3.0 mA) was
carried out at -50°C with stirring until 1.2 F/mol of electricity was consumed. After the electrolysis,
building block 6 (0.10 mmol, 59 mg) dissolved in CH>Cl, (0.6 mL) was subsequently added by the
syringe pump under an argon atmosphere at -50°C and then -30°C kept for 60 min. This process was
repeated two cycles. After the second cycle, EtsN (0.2 mL) was added, and the reaction mixture was
filtered through a short column (43 cm) of silica gel to remove electrolyte. Removal of the solvent
under reduced pressure and the crude product was purified with silica gel chromatography (eluent:
Hexane/EtOAc 4:1) and preparative recycling GPC (eluent: CHCI3). Target tetrasaccharide 4a was
obtained in 23% isolated yield (0.023 mmol, 49 mg). Thus obtained 4a was used as a starting material

for the next step without detailed structural characterization.

BnO

BnO BnO
TBDPSO BnO 0BnO 0 HO BnO Bno 0BnO 0
BnO 0oBnO. 0 SAr  HFepyridine BnO 0BnO o) SAr
BnO O, 0 O BzO — » BnO O (o) 0 BzO
BnO 520 BzO — BnO B20 Bz0
PivO 4a pyridine PivO 4b

Ar = 4-CICgH, 83%
Tetrasaccharide 4a (0.46 mmol, 0.98 g) was dissolved in pyridine (3.5 mL) and the solution was
cooled to 0°C. 70% HFepyridine (0.35 mL) was added to the solution and the reaction mixture was
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stirred at 0°C to room temperature for overnight. Conversion of 4a was confirmed by TLC
(Hexane/EtOAc 3:1) and aqueous sodium bicarbonate solution was added to quench the reaction. The
aqueous solution was extracted with chloroform and the combined organic layer was washed with
aqueous sodium bicarbonate solution and 1 N aqueous hydrochloric acid. The reaction mixture was
dried over Na,SO4 and concentrated under reduced pressure to obtain crude product (1.45 g). Thus-
obtained crude product was purified by silica gel chromatography (eluent: Hexane/EtOAc 4:1) and
tetrasaccharide 4b (0.38 mmol, 723 mg) in 83% yield. 4-Chlorophenyl 3,4-di-O-benzyl-2-O-
pivaloyl-p-D-glucopyranosyl-(1—3)-2-0O-benzoyl-4,6-di-O-benzyl-p-D-glucopyranosyl-(1—3)-2-
O-benzoyl-4,6-di-O-benzyl-p-D-glucopyranosyl-(1—3)-2-O-benzoyl-4,6-di-O-benzyl-1-thio-p-D-
glucopyranoside (4b) TLC (Hexane/EtOAc 3:1) R¢= 0.19; "H NMR (600 MHz, CDCls)  7.87 (dd,
J=8.4,18Hz,2H),7.73 (dd,J=8.4,1.2 Hz,2 H), 7.67-7.62 (m, 3 H), 7.61-7.57(m, 1 H), 7.55-7.51
(m, 1 H), 7.46—7.43 (m, 2 H), 7.38—7.35 (m, 4 H), 7.34-7.18 (m, 40 H), 7.16—7.14 (m, 2 H), 7.07—-7.04
(m, 2 H), 5.05 (dd, J=9.0, 7.8 Hz, 1 H), 4.98-4.90 (m, 4 H), 4.89 (dd, /J=9.6, 7.8 Hz, 1 H), 4.81 (d,
J=10.8Hz, 1 H),4.71 (d,/=7.8 Hz, 1 H), 4.67 (d,/=10.8 Hz, 1 H), 4.59 (d, J=10.8 Hz, 1 H), 4.57
(d,J=7.8Hz, 1 H),4.55(d,J=9.6 Hz, | H), 4.51 (d, J=10.2 Hz, | H), 4.47-4.38 (m, 10 H), 4.33
(d,J=12.0Hz, 1 H), 4.11 (pseudo-t, J=9.0 Hz, 1 H), 3.90 (pseudo-t, J="7.8 Hz, 1 H), 3.88 (pseudo-
t,J=9.0 Hz, 1 H), 3.73-3.62 (m, 4 H), 3.55-3.36 (m, 10 H), 3.30 (ddd, J = 9.6, 4.8, 1.8 Hz, 1 H),
3.27 (pseudo-t, J= 9.0 Hz, 1 H), 3.00 (ddd, J = 9.6, 4.8, 1.8 Hz, 1 H), 1.03 (s, 9 H); '3C NMR (150
MHz, CDCl3) 8 177.1, 164.5,164.4, 164.3, 138.49, 138.46, 138.31, 138.14, 137.8, 137.6, 133.6, 133 .4,
133.2,133.1, 132.1, 129.88, 123.83, 129.79, 129.76, 129.53, 129.37, 129.35, 128.79, 128.46, 128.38,
128.31, 128.25,128.13, 128.05, 127.81, 127.65, 127.62, 127.45, 127.16, 100.3, 100.2, 99.5, 86.1, 82.7,
80.7,79.6,79.1,78.1,77.6,76.1, 76.0, 75.8, 75.4, 75.3,75.2, 75.0, 74.9, 74.8, 74.6, 74.2, 74.0, 73.39,
73.38, 73.31, 73.0, 72.9, 69.6, 69.2, 68.9, 61.4, 38.7, 27.0; HRMS (ESI) m/z calculated for
Ci12H113CIKO24S [M+K]* 1947.6663; found 1947.6721.
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6. Synthesis of semi-circular hexasaccharide

HO BnO. BnO: BnO o
0BnQ
Bn&%&‘i"%wg%o&/ﬂr

TBDPSO Bi
Bno—&o PivVO BZO Bz0 Bz0
BnO N 0 anodic oxidation 4b (1.2 equiv.)
v O
Bé]r?o SAr (12 mA, 1.05 F/mol) _
3 PivO [P14]OTf, CH,Cl, -20°C,1h
-40°C
Ar = 4-CICgH,
TBDPSO
BnO O,
BnO-M— 0o
P'VOBQOO%Q\/O BnO BnO BnO
n
i QO BnO O
TN NS NS A
PIvO BZO BzO Bz0

2¢ 57%
The automated synthesis of semi-circular hexasaccharide 2¢ was carried out in an H-type divided
cell equipped with a carbon felt anode and a platinum plate cathode (20 mm>20 mm). In the anodic
chamber were placed disaccharide building block 3 (0.75 mmol, 930 mg), [P14]OTf (1.6 mmol, 0.63
g) and CH2Cl, (15 mL). In the cathodic chamber were placed trifluoromethanesulfonic acid (0.79
mmol, 70 pL), [P14]OTf (0.50 mmol, 0.12 mL) and CH2Cl, (15 mL). The constant current electrolysis
(12 mA) was carried out at -40°C with stirring until 1.05 F/mol of electricity was consumed. After the
electrolysis, tetrasaccharide building block 4b (0.90 mmol, 1.71 g) dissolved in CH2Cl» (3.5 mL) was
subsequently added by the syringe pump under an argon atmosphere at -40°C and then -20°C kept for
60 min. Then Et3N (0.75 mL) was added, and solvent was removed under reduced pressure. The crude
product was purified with silica gel chromatography (eluent: Hexane/EtOAc 5:1). Target semi-circular
hexasaccharide 2¢ was obtained in 57% isolated yield (0.423 mmol, 1.27 g). 4-Chlorophenyl 3,4-di-
0-benzyl-6-O-tert-butyldiphenylsilyl-2-O-pivaloyl-B-D-glucopyranosyl-(1—6)-3,4-di-O-benzyl-
2-0O-pivaloyl-g-D-glucopyranosyl-(1—6)-3,4-di-O-benzyl-2-O-pivaloyl-p-D-glucopyranosyl-
(1—3)-2-0-benzoyl-4,6-di-O-benzyl-$-D-glucopyranosyl-(1—3)-2-O-benzoyl-4,6-di-O-benzyl-f3-
D-gluco-pyranosyl-(1—3)-2-0-benzoyl-4,6-di-O-benzyl-1-thio-$-D-glucopyranoside (2¢);
(Hexane/EtOAc 3:1) Rr= 0.50; "H NMR (600 MHz, CDCls) 8 7.82 (d, J=7.2 Hz, 2 H), 7.78 (d, J =
7.2 Hz, 2 H), 7.70-7.69 (m, 2 H), 7.63 (d, J=7.2 Hz, 2 H), 7.55—7.48 (m, 4 H), 7.37-7.08 (m, 75 H),
7.06 (d,J=8.4Hz, 2 H), 5.09-5.04 (m, 3 H), 4.94—4.85 (m, 5 H), 4.83 (d,/=10.8 Hz, 1 H), 4.76—4.66
(m, 8 H), 4.64—4.51 (m, 10 H), 4.49—4.44 (m,4 H),4.41 (d,J=12.6 Hz, 1 H), 4.38 (d,/=11.4Hz, 1
H), 4.34—4.29 (m, 3 H), 4.26 (d,J=12.0 Hz, 1 H), 4.20 (d, /= 12.4 Hz, 1 H), 4.10 (pseudo-t, J=9.0
Hz, 1 H), 4.07 (pseudo-t, J= 8.4 Hz, 1 H), 3.99 (d, J=10.8 Hz, 1 H), 3.95-3.90 (m, 3 H), 3.85-3.79
(m, 2 H), 3.75 (pseudo-t, J=9.0 Hz, 1 H), 3.71 (dd, J = 12.0, 5.4 Hz, 1 H), 3.67-3.64 (m, 4 H), 3.59
(d, J=10.8 Hz, 1 H), 3.35-3.26 (m, 13 H), 3.21 (pseudo-t, J= 9.0 Hz, 1 H), 3.13 (ddd, J = 9.6, 3.6,
1.8 Hz, 1 H), 1.14 (s, 9 H), 1.13 (s, 9 H), 1.06 (s, 9 H), 1.00 (s, 9 H); '*C NMR (150 MHz, CDCls) &
177.1, 176.64, 176.59, 164.51, 164.47, 164.45, 138.5, 138.4, 138.3, 138.2, 138.1, 138.0, 137.98,
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13791, 137.66, 135.8, 135.7, 135.5, 135.4, 133.54, 133.45, 133.26, 133.0, 132.9, 132.1, 129.77,
129.72, 129.64, 129.60, 129.45, 129.24, 129.16, 128.75, 128.42, 128.35, 128.27, 128.20, 128.13,
128.01,127.91, 127.84, 127.62, 127.57, 127.51, 127.46, 127.41, 127.35, 127.30, 127.26, 126.9, 100.9,
100.3, 99.80, 99.77, 99.5, 86.0, 83.13, 83.11, 82.5, 80.3, 79.04, 78.98, 78.6, 78.2, 77.8, 77.4, 76.2,
76.1, 76.0, 75.8, 75.7, 75.14, 75.05, 74.89, 74.85, 74.79, 74.76, 74.73, 74.65, 74.55, 74.52, 74.46,
74.35, 74.03, 73.8, 73.3, 73.2, 73.1, 72.7, 72.6, 69.8, 69.2, 69.1, 67.5, 66.4, 62.5, 38.7, 38.6, 27.23,
27.18,27.0,26.7,19.2; HRMS (ESI) m/z calculated for C178H191CIKO36SSi [M+K]" 3038.1925; found
3038.2100.

TBDPSO: HO.

BnO; O BnO: O
Bn&/o Bn&\,o

BnO. BnO

PlvOBgr?()&O o BnO BnO o PivOBé‘r?oé:O ° BnoO. BnO .
PiVOBnO E an%g:O Bng&o Bng SAr HF-pyridine PiVOBnO’EE :O Bn%&o Bng&o Bn8 SAr
BnO: —_— BnO
PivO BzO BzO Bz0 pyridine PivO BzO BzO Bz0

2¢ 2b 86%
Ar = 4-CICgH,

Semi-circular hexasaccharide 2¢ (0.26 mmol, 790 mg) was dissolved in pyridine (2.0 mL) and the
solution was cooled to 0°C. 70% HFepyridine (0.35 mL) was added to the solution and the reaction
mixture was stirred at 0°C to room temperature for 4 h. Conversion of 2¢ was confirmed by TLC
(Hexane/EtOAc 7:3) and aqueous sodium bicarbonate solution was added to quench the reaction. The
aqueous solution was extracted with chloroform and the combined organic layer was washed with
aqueous sodium bicarbonate solution and 1 N aqueous hydrochloric acid. The reaction mixture was
dried over NaxSOj4 and concentrated under reduced pressure to obtain crude product. Thus-obtained
crude product was purified by silica gel chromatography (eluent: Hexane/EtOAc 3:1) and semi-
circular hexasaccharide 2b (0.227 mmol, 628 mg) in 86% yield. 4-Chlorophenyl 3,4-di-O-benzyl-2-
O-pivaloyl-p-D-glucopyranosyl-(1—6)-3,4-di-O-benzyl-2-O-pivaloyl-$-D-glucopyranosyl-
(1—6)-3,4-di-0-benzyl-2-0-pivaloyl-p-D-glucopyranosyl-(1—3)-2-0O-benzoyl-4,6-di-O-benzyl-
B-gluco-pyranosyl-(1—3)-2-0-benzoyl-4,6-di-O-benzyl-p-D-glucopyranosyl-(1—3)-2-0-
benzoyl-4,6-di-O-benzyl-1-thio-B-D-glucopyranoside (2b); TLC (Hexane/EtOAc 7:3) R¢= 0.50; 'H
NMR (600 MHz, CDCls) 6 7.83 (dd, J = 7.2, 4.2 Hz, 4 H), 7.55 (pseudo-t, J = 7.2 Hz, 1 H), 7.49
(pseudo-t, J=17.2 Hz, 1 H), 7.45 (d, J= 7.8 Hz, 2 H), 7.38-7.14 (m, 63 H), 7.12-7.07 (m, 8 H), 5.12
(pseudo-t, J = 8.4 Hz, 1 H), 5.01-4.89 (m, 3 H), 4.88—4.70 (m, 7 H), 4.69—4.58 (m, 6 H), 4.58—4.44
(m, 11 H), 4.42 (d,J=12.0 Hz, 1 H), 4.37 (d,J=12.0 Hz, 1 H), 4.32 (d, /= 12.0 Hz, 1 H), 4.29-4.27
(m, 2 H), 4.24 (d,J=12.0 Hz, 1 H), 4.21 (d, /= 12.0 Hz, 1 H), 4.12 (pseudo-t, J="7.8 Hz, 1 H), 4.09
(pseudo-t,J=9.0 Hz, 1 H), 3.93 (pseudo-t,J=7.2 Hz, 1 H), 3.88 (d, J=10.2 Hz, 1 H), 3.74-3.42 (m,
20 H), 3.37-331 (m, 5 H), 3.26 (ddd, /= 10.2, 4.8, 2.4 Hz, 1 H), 3.11 (pseudo-t, J=9.0 Hz, 1 H), 2.15
(pseudo-t, 1 H), 1.18 (s, 9 H), 1.11 (s, 9 H), 1.09 (m, 9 H); 3C NMR (150 MHz, CDCl3) § 177.2, 176.6,
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176.5, 164.53, 164.49, 138.52, 138.47, 138.26, 138.23, 138.20, 138.15, 138.09, 138.07, 138.02,
137.9, 137.8, 133.7, 133.6, 133.56, 133.32, 133.25, 133.0, 132.9, 132.1, 129.8, 129.7, 129.6, 129.5,
129.2,129.1, 128.77, 128.65, 128.49, 128.36, 128.29, 128.24, 128.21, 128.19, 128.13, 128.08, 128.01,
127.95, 127.92, 127.78, 127.74, 127.64, 127.57, 127.47, 127.41, 127.38, 127.33, 127.28, 127.25,
127.22,127.14, 127.04, 126.99, 101.4, 100.6, 99.71, 99.68, 99.63, 86.0, 83.0, 82.8, 82.4, 80.3, 79.1,
78.8,78.7,77.8,77.7,77.4,76.2,76.0,75.7,75.5,75.1,74.90, 74.78, 74.76, 74.62, 74.58, 74.55, 74.49,
74.37,74.29,73.8,73.7,73.3,73.2,73.1,72.84,72.79,72.57,70.0, 69.2, 68.5, 67.3, 61.8, 38.73, 38.69,
38.66, 27.25, 27.08, 27.00. 26.9; HRMS (ESI) m/z calculated for Cis2Hi73CIKO36S [M+K]*
2800.0753; found 2800.0688.

7. Synthesis of protected cyclic dodecasaccharide

7-1. One-pot dimerisation-cyclisation process
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The dimerisation and cyclisation of linear dodecasaccharide 2b was carried out in an H-type
divided cell equipped with a carbon felt anode and a platinum plate cathode (10 mmx10 mm). In the
anodic chamber were placed protected linear dodecasaccharide 2b (0.135 mmol, 374 mg), [P14]OTf
(0.63 mmol, 0.15 mL) and CH»Cl, (5.0 mL). In the cathodic chamber were placed
trifluoromethanesulfonic acid (0.15 mmol, 13 pL), [P14]OTf (0.50 mmol, 0.12 mL) and CH2Cl (4.2
mL). The constant current electrolysis (2.0 mA) was carried out at -50°C with stirring until 1.1 F/mol
of electricity was consumed and then -30°C kept for 60 min. After elevation of the reaction temperature
to -50°C, EtsN (0.2 mL) was added to both chambers, and the reaction mixture was dissolved in CHCl;
and washed with water to remove electrolyte [P14]OTf. Thus-obtained organic layer was dried over
NaxSO4 and concentrated under reduced pressure to obtain the crude product (479 mg). Silica gel
chromatography (eluent: Hexane/EtOAc 4:1) and preparative recycling GPC (eluent: CHCIl3) afforded
target protected cyclic dodecasaccharide 1b in 3% yield (2.3 umol, 12 mg). Cyclobis-(1—6)-(3,4-di-
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0O-benzyl-2-0-pivaloyl-B-D-glucopyranosyl)-(1—6)-(3,4-di-O-benzyl-2-O-pivaloyl--D-
glucopyranosyl)-(1—6)-(3,4-di-O-benzyl-2-O-pivaloyl-$-D-glucopyranosyl)-(1—3)-(2-O-
benzoyl-4,6-di-O-benzyl-B-D-glucopyranosyl)-(1—3)-(2-O-benzoyl-4,6-di-O-benzyl-f-D-
glucopyranosyl)-(1—3)-(2-0-benzoyl-4,6-di-O-benzyl-$-D-glucopyranosyl) (1b); TLC
(Hexane/EtOAc 3:1) Rf = 0.30; 'H NMR (600 MHz, CDCl3) & 7.79 (pseudo-t, J = 6.6 Hz, 4 H), 7.79
(pseudo-t, J = 6.0 Hz, 4 H), 7.67-7.62 (m, 4 H), 7.59 (d, J = 7.2 Hz, 4 H), 7.46—-7.43 (m, 6 H),
7.36—7.14 (m, 126 H), 7.05 (d, J = 6.0 Hz, 2 H), 5.09-5.00 (m, 12 H), 4.96-4.88 (m, 6 H), 4.74
(d,J=7.8Hz,2H),4.70 (dd, J = 10.8, 3.0 Hz, 2 H), 4.66—4.61 (m, 6 H), 4.56—4.42 (m, 26 H),
4.38-4.25 (m, 12 H), 4.15 (d, J = 7.8 Hz, 2 H), 4.09 (pseudo-t, J = 9.0 Hz, 2 H), 4.02 (pseudo-
t, J =9.0 Hz, 2 H), 4.00-3.96 (m, 4 H), 3.79-3.74 (m, 4 H), 3.67-3.27 (m, 48 H), 3.21-3.15
(m, 4 H), 1.11 (s, 36 H), 1.08 (s, 18 H); '3C NMR (150 MHz, CDCl3)  177.0, 176.5, 176.4, 164.7,
164.4, 163.8, 138.7, 138.6, 138.43, 138.38, 138.2, 138.1, 138.04, 137.95, 137.91, 133.30, 133.24,
133.20, 129.82, 129.75, 129.5, 129.4, 129.3, 128.8, 128.61, 128.56, 128.43, 128.35, 128.25, 128.20,
128.15,128.10, 128.05, 128.01, 127.96, 127.7, 127.6, 127.45, 127.39, 127.35, 127.31, 127.26, 127.21,
127.13, 127.0, 126.9, 126.8, 100.7, 100.5, 100.43, 100.35, 100.14, 99.3, 83.0, 82.9, 82.8, 82.7, 79.75,
79.66,78.3,78.2,78.1,77.6,77.5,76.3,76.1,75.6,75.3,75.2,75.1, 74.85, 74.80, 74.72, 74.59, 74.54,
74.48, 74.33, 74.21, 73.84, 73.76, 73.3, 73.2, 73.1, 72.9, 72.2, 69.7, 69.15, 69.07, 67.7, 66.9, 38.65,
38.63,38.59,27.3,27.1,26.9; MS (MALDI) m/z calculated for C312H336KO7, [M+K]* 5273.22; found
5273.04.
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7-2. Stepwise process via AEA
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The automated synthesis of linear dodecasaccharide 11a was carried out in an H-type divided cell
equipped with a carbon felt anode and a platinum plate cathode (20 mmx20 mm). In the anodic
chamber were placed hexasaccharide building block 2¢ (0.135 mmol, 405 mg), [P14]OTf (0.76 mmol,
0.175 mL) and CH2ClI; (3.9 mL). In the cathodic chamber were placed trifluoromethanesulfonic acid
(0.20 mmol, 18 pL), [P14]OTf (0.50 mmol, 0.12 mL) and CH2Cl> (4.9 mL). The constant current
electrolysis (2.0 mA) was carried out at -50°C with stirring until 1.1 F/mol of electricity was consumed.
After the electrolysis, hexasaccharide building block 2b (0.162 mmol, 450 mg) dissolved in CH>Cl,
(0.9 mL) was subsequently added by the syringe pump under an argon atmosphere at -50°C and then
-30°C kept for 60 min. After elevation of the reaction temperature to -5°C, Et;N (0.4 mL) was added,
and the reaction mixture was filtered through a short column (4x3 cm) of silica gel to remove
electrolyte BuuNOTf. Removal of the solvent under reduced pressure and the crude product was
purified with silica gel chromatography (eluent: Hexane/EtOAc 3:1) and preparative recycling GPC
(eluent: CHCI3). Target linear dodecasaccharide 11a was obtained in 51% isolated yield (0.069 mmol,
389 mg). Thus obtained 11a was used as a starting material for the next step without detailed structural
characterization.

Linear dodecasaccharide 11a (0.069 mmol, 389 mg) was dissolved in pyridine (0.53 mL) and the
solution was cooled to 0°C. 70% HFepyridine (0.10 mL) was added to the solution and the reaction

mixture was stirred at 0°C to room temperature for 2 h. Conversion of 11a was confirmed by TLC
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(Hexane/EtOAc 7:3) and aqueous sodium bicarbonate solution was added to quench the reaction. The
aqueous solution was extracted with chloroform and the combined organic layer was washed with
aqueous sodium bicarbonate solution and 1 N aqueous hydrochloric acid. The reaction mixture was
dried over Na,SO4 and concentrated under reduced pressure to obtain crude product (430 mg). Thus-
obtained crude product was purified by silica gel chromatography (eluent: Hexane/EtOAc 7:3) and
11b (0.053 mmol, 284 mg) in 76% yield (87% conversion). 4-Chlorophenyl 3,4-di-O-benzyl-2-0-
pivaloyl-p-D-glucopyranosyl-(1—6)-3,4-di-O-benzyl-2-O-pivaloyl-B-D-glucopyranosyl-(1—6)-
3,4-di-O-benzyl-2-0-pivaloyl-p-D-glucopyranosyl-(1—3)-2-0O-benzoyl-4,6-di-O-benzyl-§-D-
glucopyranosyl-(1—3)-2-0-benzoyl-4,6-di-O-benzyl--D-glucopyranosyl-(1—3)-2-O-benzoyl-
4,6-di-O-benzyl-p-D-glucopyranosyl-(1—6)-3,4-di-O-benzyl-2-O-pivaloyl-p-D-glucopyranosyl-
(1—6)-3,4-di-0-benzyl-2-0-pivaloyl-p-D-glucopyranosyl-(1—6)-3,4-di-O-benzyl-2-O-pivaloyl-
B-D-glucopyranosyl-(1—3)-2-0-benzoyl-4,6-di-O-benzyl-pB-D-glucopyranosyl-(1—3)-2-0O-
benzoyl-4,6-di-O-benzyl-p-D-glucopyranosyl-(1—3)-2-0-benzoyl-4,6-di-O-benzyl-1-thio-p-D-
glucopyranoside (11b); TLC (Hexane/EtOAc 7:3) Rf = 0.20; 'H NMR (600 MHz, CDCls) 6 7.80 (d,
J=72Hz, 2H),7.76-7.73 (m, 5 H), 7.52-7.48 (m, 2 H), 7.45 (d, J = 7.2 Hz, 1 H), 7.41-7.39
(m, 2 H), 7.36-6.99 (m, 141 H), 6.89-6.86 (m, 1 H), 5.08-5.05 (m, 2 H), 4.99-4.80 (m, 16 H),
4.74-4.14 (m, 55 H), 4.10-4.00 (m, 6 H), 3.90-3.82 (m, 5 H), 3.71-3.62 (m, 6 H), 3.60-3.16
(m, 41 H), 3.04-3.00 (m, 1 H), 2.17 (pseudo-t, J = 6.0 Hz, 1 H), 1.10 (s, 18 H), 1.08 (s, 9 H),
1.06 (s, 9 H), 1.05 (s, 9 H), 1.04 (s, 9 H);'*C NMR (150 MHz, CDCl3) 8 177.3,177.2,177.1, 176.7,
176.6, 176.5, 176.4, 164.52, 164.47, 163.9, 138.58, 138.54, 138.51, 138.45, 138.35, 138.31, 138.28,
138.21, 138.18, 138.15, 138.11, 138.07, 138.01, 137.96, 137.87, 137.8, 137.7, 133.6, 133.28, 133.25,
133.22,133.14, 133.0, 132.93, 132.90, 132.1, 129.78, 129.72, 129.65, 129.55, 129.48, 129.45, 129.38,
129.32,129.25, 129.18, 129.15, 128.8, 128.7, 128.6, 128.53, 128.46, 128.35, 128.29, 128.24, 128.21,
128.18, 128.14, 128.03, 127.97, 127.94, 127.92, 127.91, 127.76, 127.73, 127.69, 127.63, 127.60,
127.56, 127.43, 127.41, 127.37, 127.35, 127.31, 127.26, 127.22, 127.21, 127.1, 127.0, 126.9, 101.5,
100.8, 100.7, 100.6, 100.5, 100.2, 99.8, 99.6, 99.5, 86.0, 83.1, 82.99, 82.95, 82.93, 82.85, 82.5, 82.4,
80.4,79.1,79.0,78.78,78.60, 77.73,77.65, 77.63, 77.43,76.4,76.3, 75.98, 75.93,75.89, 75.87, 75.72,
75.59,75.56,75.44,75.15,75.11,75.03, 74.85, 74.77, 74.65, 74.61, 74.51, 74.37, 74.34, 74.27, 74.15,
74.12,74.02,73.96, 73.87, 73.79, 73.30, 73.25, 73.17, 73.11, 73.09, 72.82, 72.80, 72.52, 72.44, 72.22,
69.9, 69.21, 69.17, 69.10, 67.6, 61.8, 38.68, 38.62, 38.58, 27.24, 27.19, 27.13, 27.09, 26.99, 26.80,
26.76; MS (MALDI) m/z calculated for C31sH341CIKO7S [M+K]" 5417.21; found 5417.67.

The intramolecular glycosylation of linear dodecasaccharide 11b was carried out in an H-type
divided cell equipped with a carbon felt anode and a platinum plate cathode (10 mmx10 mm). In the

anodic chamber were placed protected linear dodecasaccharide 11b (0.028 mmol, 151 mg), [P14]OTf
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(0.74 mmol, 0.17 mL) and CHxCl, (5.0 mL). In the cathodic chamber were placed
trifluoromethanesulfonic acid (0.14 mmol, 12 pL), [P14]OTf (0.50 mmol, 0.12 mL) and CH,Cl> (5.1
mL). The constant current electrolysis (2.0 mA) was carried out at -50°C with stirring until 1.5 F/mol
of electricity was consumed and then -30°C kept for 60 min. After elevation of the reaction temperature
to -5°C, EtsN (0.1 mL) was added to both chambers, and the reaction mixture was dissolved in CHCl3
and washed with water to remove electrolyte [P14]OTf. Thus-obtained organic layer was dried over
Na,SO4 and concentrated under reduced pressure to obtain the crude product (160 mg). Silica gel
chromatography (eluent: Hexane/EtOAc 3:1) and preparative recycling GPC (eluent: CHCIs) afforded
target protected cyclic dodecasaccharide 1b in 23% yield (6.9 pmol, 36 mg).

8. Reference
1) N. Basu, S. K. Maity, S. Roy, S. Singha and R. Ghosh, Carbohydr. Res., 2011, 346, 534.
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9. 'H and *C NMR spectra of synthetic intermediates and monosaccharide building blocks
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'"H NMR
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Current Data Parameters

NAME YIS-data S8 0216
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230

216
9.19
INSTRUM spect
Cl PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT cpcl3
NS 16
DS 2
SWH 12335.526 Hz
FIDRES 0.188225 Hz
AQ 2.6563926 sec
RG 203
DW 40.533 usec
DE 6.50 usec
TE 293.8 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
600.1337060 MHz
1H
14.00 usec

13.50000000 W
F2 - Processing parameters
32768

SF 600.1300145 MHz
EM

LB 0.30 Hz

BC 1.00

8 7
Nl 0=l

BC NMR
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3 2 1 0 ppm
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'"H NMR
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10. 'H, 3C NMR, H-H COSY and HMQC spectra of disaccharides.
'H NMR
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'"H NMR
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H-H cosy

‘llm,

|J LAL

TBDPSO SR\ s :
BnO= 0Bnos SAr
n
PVO 2 5 #
Ar = 4-C|CGH4 ’
w o
il e
0# g @
-6
78 3
& ;z"“
9 a -8
l'! ; (Ii ."a ; ¢|5 I2 1| 0  ppm
HMQC
| ﬂxMﬁ :
- 20
—
e ~100
/ ~120
= —
: TBDPSO BnO B
O 3
Bnow&/SAr | 160
e BnO BzO
PVO
Tl | ~180
Ar = 4-CIC4H,
8 7 6 5 4 3 2 1 0 ‘ppm

S36

5 1H data

™D
SOLVENT
NS

DS
SHH
FIDRES



'"H NMR
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H-H cosy
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11. 'H, 3C NMR, H-H COSY and HMQC spectra of tetrasaccharide building block

'"H NMR
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Current Data Parameters

NAME ¥YIS-219 carbon

EXENO 10

PROCNO 1

F2 - Acquisition Parameters

Date 20220819

Time 15.17

INSTRUM spect

PROBED 5 mm PABBO BB-

PULPROG zgpg30

D 65536

SOLVENT cpcl3

NS 500

DS 2

SWE 36057.691 Hz

FIDRES 0.550197 Hz

20 0.9087659 sec

RG 203

bW 13.867 usec

DE 6.50 usec

TE 303.3 X

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL £1

SFO1 150.9178988 MHz

NUCl 13C

Pl 12.00 usec

PLW1 79.40000153 W
CHANNEL f2

SFO2 600.1324005 MHz

NUC2 1H

CPDPRG[2 waltz1l6

PCPD2 70.00 usec

PLW2 13.50000000 W

PLW1Z2 0.54000002 W

PLW13 0.26460001 W

F2 - Processing parameters

sI 32768

SF 150.9028090 MHz

WDW

SSB 0

LB 1.00 Hz

GB 0

BC 1.40
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12.'H, BC NMR, H-H COSY and HMQC spectra of semi-circular hexasaccharide
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TBDPSO
BnO O
Bnc&g/o

PivOBnhO:
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no 0BnQ 0,

PlvanO o BnO O BnO 'e} SAr
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Current Data Parameters

TBDPSO!
BnO; O
Bnc&}\/o

PivO NAME YIS-237 £r41-57 carbon

Bgr?o BnO BnO. EXPNO 10
PIVOBnO 0 Bno&o BnQ FROGHO :

F2 - Acquisition Parameters
Date 20221011
16.14
INSTRUM spect
Ar—4-CICBH4 PROBHD 5 mm PABEO BE-
PULPROG 2gpg30
™D 65536
SOLVENT CDC13
500
2

36057.691
0.550197
0.9087659 sec

6.50 usec
296.8 K
2.00000000 sec
0.03000000 sec
1
HANI f1
150.9178988 MHz
13C
12.00 usec
79.40000153 W
CHANNE! =
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzlé
D2 70.00 usec
13.50000000 W
0.54000002 W
0.26460001 W
F2 - Processing parameters
sI 32768
SF 150.9028090 MHz
WDW EM
1 |l B
LB 1.00
N 1 LI Jal L C.
PC 1.40

T T T
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13. 'H, BC NMR, H-H COSY and HMQC spectra of linear and cyclic dodecasaccharides
'"H NMR
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'"H NMR

<)
BRUKER
(><)

Current Data Parameters
NAME ¥IS-cyclicl2 0214
10

PivO O BzO EXPNO
0 PROCNO 1
810—/0°
820 08N F2 - Acquisition Parameters
BnOo, Date 20230214
PIvO OBn Time— 1522
J Bz01° INSTRUM spect
BnO" oan PROBHD 5 mm PABBO BB-
1b PULPROG Ezgig
TD 5
8O0, o, 3 On SOLVENT cocl13
of NS 16
s 2
BnO, OSEN SWH 12019.230 Hz
0. FIDRES 0.183339 Hz
B0 \P®* J/<oBn 20 2.7262976 sec
o RG 71.8
QBz QP DW 41.600 usec
810~ -CBn) oSS " DE 6.50 usec
o W@, OBn TE 293.8
BnO DL 1.00000000 see
TDO 1
CHANNEL f£1
600.1337060 MHz
1H
14.00 usec

13.50000000 W

F2 - Processing parameters

‘ sr 65536
| SF 600.1300297 MHz
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’ 558 0
LB 0.30 Hz
| GB 0
| ‘ BC 1.00
P R EREE B R
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1b oBn FIDRES 0.550197 Hz
BnOO o, 5 20 0.9087659 sec
o RG 203
BnO, OPiv DW 13.867 usec
O0n DE 6.50 usec
BnoC OBz &2 oen TE 295.0 K
o D1 2.00000000 sec
0 0Bz O0Piv D11 0.03000000 sec
8n0—~ 681 O%OB" D0 1
e} VO 0Bn
Bno- OBn = CHANNEL f1 = =
150.9178988 MHz
13c
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= CHANNEL f2 = =
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F2 - Processing parameters
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| | | AL 1 Ui, L I WDW
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c8 0
T T T T T T T T T pec 1.40
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H-H cosy
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