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General Methods
All reagents were used as purchased without further purification. Dry solvents were taken from an

MBraun SPS-800 solvent purification system. Glassware used for water-free reactions were dried
for 12 h at 120 °C before use. Columns were packed with silica gel 60 (230—400 mesh) as the
stationary phase. TLC plates (Merck, 60, F254) were visualized by 10% H,SO4 in EtOH and
heating until spots appeared. NMR chemical shifts (d) are reported in ppm relative to the residual
solvent signal. High-resolution mass spectral (HRMS) data were obtained on an electrospray (ES)
mass spectrometer analyzing time-of-flight. NMR assignments were based on COSY and HSQC
NMR experiments.

Experimental

General procedure for deacetylation

A solution of 1-O-acylated sugar (0.50 mmol) and DMAPA (5 equiv., 2.5 mmol) in THF (2.5 mL)
was stirred at room temperature until TLC analysis showed until full conversion. The reaction
mixture was diluted in CH,Cl, and washed once with hydrochloric acid (1 M) and once with brine.

The organic layer was dried with Na;SQOy, filtered and evaporated to dryness giving the product.

Procedure for solvent and nucleophile screening

A solution of 1-O-acylated sugar (0.50 mmol) and nucleophile (5 equiv., 2.5 mmol) in 2.5 mL
solvent was stirred at room temperature until TLC analysis showed until full conversion. The
reaction mixture was diluted in CH,Cl, and washed once with hydrochloric acid (1 M) and once
with brine. The organic layer was dried with Na,SOy, filtered and evaporated to dryness giving the

product.

Procedure for extraction studies

A solution of 1-O-acylated sugar (0.50 mmol) and DMAPA (5 equiv., 2.5 mmol) in THF (2.5 mL)
was stirred at room temperature until TLC analysis showed until full conversion. The reaction
mixture was diluted in CH,Cl, and washed twice with acid and once with brine. The organic layer

was dried with Na,SOy, filtered and evaporated to dryness giving the product.
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Table 1. Solvent and nucleophile screening

OAc OAc
O i O
Ag\%&/ OAG Nucleophile ACA?:O/%“
AcO solvent, rt. AcO OH
1 2
Entry | Solvent Nucleophile Equiv. | Time | Yield
1 THF DMAPA 1.3 72 h 2
2 THF DMAPA 1.5 24 h 95%*
3 THF DMAPA 3 3h 88%*
4 THF DMAPA 5 1.5h 92%*
ini 1.5
5 DMF Hydrazinium 1h 709
acetate
. . 5
6 DMF Hydrazinium Y h 830
acetate
7 THF BnNH, 1.5 24 h 75%°¢
5
8 THF BnNH, 3%h | 86%°
9 CH,Cl, DMAPA 5 3h 83%*
10 Toluene DMAPA 5 1.5h 52%"
11 EtOAc DMAPA 5 1.5h 75%*
12 Et,O DMAPA 5 1.5h 30%"°
13 CH;CN DMAPA 5 1.5h 48%*
14 2-MeTHF DMAPA 5 1.5h 75%"°
15 Tert-butyl DMAPA 5 150 | 50%"
methyl ether
16 Cyclopentyl = 1\ /4 pa 5 15 | 41%
methyl ether

*Yield after acidic work-up without chromatographic purification; ®Reaction did not go to
completion according to TLC analysis; “Yield after column chromatography.
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Table 2. Extraction studies

Entry 22%?:{PSA Reaction time | Organic phase | Acidic aqueous phase | Yield
1 5 1.5h THF/CH,Cl, | 1M HCl 95%*"
2 3 1.5h THF/CH,Cl, ﬁjfﬁﬁfﬁiffﬁf‘ge 84%
3 5 1.5h THF/CH,Cl, IM citric acid 73%"
4 5 1.5h THF/CH,Cl, 1M tartaric acid 80%"

*Yield after acidic work-up without chromatographic purification

2,3,4,6-tetra-0-acetyl-a/B-D-glucopyranose (2)

AcO AcO
AcO C—————— AcO

AcO THF AcO ©OH

Reaction time 1% h. Yield: 0.162 g, 92%, a/p 3:1, syrup. Rg: 0.53 (pentane/EtOAc 1:1), '"H NMR
(400 MHz, CDCls): oy 5.44 (t, 1H, J 9.9 Hz, H3w), 5.35 (t, 1H, J 3.5 Hz, Hla), 5.14 (t, 1H, J 9.8
Hz, HB), 4.99 (t, 2H, J 9.9 Hz, H4a+P), 4.93 (d, 1H, J 8.2 Hz, HB) 4.79 (dd, 2H, J 10.1 Hz, 3.5
Hz), 4.20-4.14 (m, 2H), 4.07 (m, 2H), 3.66 (t, 2H, J 6.6 Hz), 2.00, 2.00, 1.95, 1.93 (s, 24H)."*C
NMR (100 MHz, CDCl;): ¢ 171.0, 170.9, 170.3, 170.3, 170.3, 169.8, 169.6, (B-anomer): 95.2
(C1), 72.9 (C2), 72.5 (C3), 71.8 (C4), 68.4 (C5), 67.9 (C6). (a-anomer): 89.9 (Cl1), 71.2 (C2), 69.9
(C3), 68.5 (C4), 66.9 (C5), 62.0 (Co6), 25.49, 20.7, 20.6, 20.6, 20.6, 20.5. HRMS(ES): calcd. for
C14H20010Na 371.0949; found 371.0955. Spectral values were in accordance with those reported in

ref. 1 & 1i.
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2,3,4,6-tetra-0-acetyl-o/B-D-glucopyranose 2) from
glucopyranose (3)

AcO ; AcO
AcO o 5 equiv. DMAPA Aco/ﬁm
AcO A THF AcO

OoAc AcO OH

Reaction time 1'% h. Yield (0.168 g, 90%, o/f 3:1).

2,3,4,6-tetra-0O-acetyl-o/p-D-galatopyranose (5)

AcO OAc AcO OAc
el 5 equiv. DMAPA
AcO " T e 2
AcO
AcO C ACO “OH

1,2,3,4,6-penta-0-acetyl-a-D-

Reaction time 1% h, Yield: 0.146 g, 84%, a/f 2.2:1, oil. Rg 0.43 (pentane/EtOAc 1:1), "H NMR
(400 MHz, CDCls): oy (a-anomer): 5.45 (t, 1H, J 3.5 Hz, H1), 5.41 (d, 1H, J 2.5 Hz), 5.34 (d, 1H, J
3.2 Hz), 5.08 (dd, 1H, J 10.7 Hz, 3.2 Hz), 4.42 (t, lH, J 6.6 Hz, H4), 4.26 (s, 1H, OH), 4.04 (dd,
2H, J 6.5 Hz, 1.4 Hz, H6). (B-anomer): 5.37 (d, 1H, J 3.3 Hz), 5.04 (s, 1H, OH), 5.02 (d, 1H, J 4.4
Hz), 4.68 (t, 1H, J 7.6 Hz, H1), 4.47 (s, 1H), 4.10 (d, 1H, J 6.5 Hz), 3.39 (t, 1H, J 6.5 Hz), 2.11,
2.10, 2.04, 2.00, 1.94 (20H, s). *C NMR (100 MHz, CDCls): 8¢ 170.8, 170.8, 170.6, 170.5, 170.5,
170.3, 170.2. (a-anomer): 90.5, 68.4, 68.2, 67.3(C2, C3, C5), 65.9(C4), 61.8(C6). (B-anomer): 95.7
(C1), 70.8, 70.7, 70.6 (C2, C3, C5), 67.2 (C4), 61.5 (C6), 20.8, 20.7, 20.7, 20.6, 20.6, 20.6. HRMS
(ES): caled. for C14H0010Na 371.0949; found 371.0948. Spectral values were in accordance with

those reported in ref. iii & iv.
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Synthesis of 1,2,3,4,6-penta-0O-acetyl-o/B-D-mannopyranose (6)

HO
O(l')| A 020 AcO OAc
Hﬁo — AcO Q
Pyridine, rt AcO

OH OAc

D-mannose (1.00 g, 5.55 mmol) was dissolved in a solution of pyridine (10 mL) and acetic
anhydride (10 mL). The reaction was stirred under an argon atmosphere overnight and then
quenched with water. The reaction was diluted with ethyl acetate and washed five times with
hydrochloric acid. The organic layer was dried over Na;SO,, filtered and concentrated under
reduced pressure. 6 was isolated as an oil. Yield: 1.91 g, 88 %, o/B 1:2. Ry 0.57 (pentane/EtOAc
1:1). "H NMR (400 MHz, CDCls): 84 5.83 (d, 1H, J 1.8 Hz, H1p), 5.71 (s, 1H, Hla), 5.24 (d, 1H, J
2.2 Hz), 5.10-5.09 (m, 2H), 5.03-4.99 (m, 2H), 4.08-4.01 (m, 2H) 3.90-3.83 (m, 3H), 3.68-3.64 (m,
1H), 1.96, 1.94, 1.86, 1.84, 1.82, 1.76, 1.75. *C NMR (100 MHz, CDCls): 8¢ 170.3, 170.3, 169.9,
169.6, 169.5, 169.4, 169.3, 168.2, 168.1, 167.8, 90.3 (C1p), 90.1 (Cla), 72.8 (C5a), 70.3(C5p),
70.3, 68.8, 65.2 (C2, C3, C4a), 68.5, 68.0, 65.2 (C2, C3, C4p), 61.9 (C6B), 61.8 (Co6w), 20.5, 20.5,
20.4, 20.4, 20.4, 20.4, 20.4, 20.3, 20.3, 20.2. HRMS(ES): calcd. for C;sH2,011Na 413.1054; found

413.1057. Spectral values were in accordance with those reported in ref.v & vi.

2,3,4,6-tetra-0O-acetyl-o/p-D-mannopyranose (7)

ACQC%O@: 5 equiv. DMAPA AC%C%O@;

AcO oac  THF AcO oH

Reaction time 1% h. Yield: 0.150 g, 86%, a/p 9:1, Rg: 0.43 (pentane/EtOAc 1:1). "H NMR (400
MHz, CDCls): 8y 5.39 (dd, 1H, J 9.9 Hz, Ha), 5.27 (t, 1H, J 9.9 Hz, Ha), 5.24-5.19 (m, 3H), 5.07
(dd, 1H, J 4.0 Hz), 4.98 (s, 1H, HIp), 4.25-4.19 (m, 3H), 4.13-4.10 (m, 3H), 3.72-3.67 (m, 1H),
2.19, 2.14, 2.08, 2.03, 1.98 (s, 24H). °C NMR (100 MHz, CDCls): 8¢ 171.1, 171.8, 170.4, 170.3,
170.0, 169.8, 21.0, 20.9, 20.9, 20.8, 20.7. a-anomer: 92.1(C1), 70.2, 68.9, 68.4, 66.2, 62.7. B-
anomer: 92.9 (C1), 72.5, 71.2, 70.1, 65.7, 62.5. HRMS(ES): calcd. for Ci4H0O0Na 371.0949;

found 371.0948. Spectral values were in accordance with those reported in ref. vii & i.
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3,4,6-tri-O-acetyl-2-azido-2-deoxy-o/pB-D-glucopyranose (9)

AcO AcO
o 5 equiv. DMAPA ¢
AcO 2 Y Ao 0
AcO THF AcO

N3 OAc N OH

Reaction time 1% h, Yield 0.193 g, 82%, o/f 1.7:1, white foam R¢: 0.60 (pentane/EtOAc 1:1). 'H
NMR (400 MHz, CDCls): 6y 5.50 (t, 1H, J 9.9 Hz), 5.37 (s, 1H), 5.05 (m, 3H), 4.73 (d, 1H, J 8.0
Hz), 4.27-4.18 (m, 3H), 4.11 (t, 2H, J 11.6 Hz), 3.70 (bs, 1H, OH), 3.47 (t, 1H, J 7.0 Hz), 3.41 (d,
1H, J 13.3 Hz), 2.07, 2.02, 2.00 (s, 18H). °C NMR (100 MHz, CDCls): 8¢ 171.2, 171.1, 170.4,
170.3, 170.0, 169.9, 96.2, 92.1, 72.7, 71.9, 70.6, 68.7, 68.4, 67.5, 64.9, 62.1, 61.5, 20.8, 20.8, 20.8,
20.7, 20.7. HRMS(ES): calcd. for Ci,H;7N303NH,4 349.1354; found 349.1357. Spectral values were

in accordance with those reported in ref. viii.

2-acetamido-2-deoxy-1,3,4,6-tetra-O-acetyl-o/p-D-glucopyranose (10)

HO&SM _neBh | o
HO O ACZOi |2 )A\CoﬁM
HO AcO

AcHN OH AcHN OAc

A solution of 2-acetamido-2-deoxy-o/B-D-glucopyranose (1 g, 4.5 mmol) and iodine (0.32 mmol,
0.397 g) were dissolved in acidic anhydride (1.7 mL) at 40 °C and was stirred under a nitrogen
atmosphere. The reaction was followed by TLC analysis until full conversion. The reaction was
quenched with methanol and the mixture vas stirred for 30 min. The solution was diluted with
CH,Cl, and washed with aq. 10 % sodium thiosulfate and aqueous saturated bicarbonate solution.
The organic layer was dried with Na,SOy, filtered and evaporated to dryness giving the product.
Yield 1.75 g, 89%, Rg: 0.55 (toluene/acetone 2:1), o/f 1:1.7. "H NMR (400 MHz, CDCl3): 8y 6.55
(d, 1H, J 9.5 Hz), 6.10 (d, 1H, J 9.0 Hz), 6.05 (d, 1H, J 3.6 Hz), 5.65 (d, 1H, J 8.8), 5.14 (t, 1H, J
10.0 Hz), 5.07 (t, 1H, J 9.8 Hz), 4.98 (t, 1H, J 9.7 Hz), 4.37 (ddd, 1H, J 10.7 Hz, 9.0 Hz, 3.6 Hz),
4.20-4.11 (m, 2H), 4.02 (d, 1H, J 2.3 Hz), 3.97 (dd, 1H, J 11.0 Hz, 2.3 Hz), 3.94-3.90 (m, 1H), 3.78
(ddd, 1H, J 10.1 Hz, 4.7 Hz, 2.4 Hz), 2.07, 1.99, 1.95, 1.93, 1.81 (s, 30H). °C NMR (100 MHz,
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CDCls): 8¢ 171.2, 170.7, 170.6, 170.3, 170.2, 169.3, 169.2, 169.1, 168.7, 92.2(C1p), 90.5(Cla),
72.5(CB), 70.4(Cav), 69.5(Car), 68.1(CB), 67.6(Car), 61.7(CB), 61.5(Car), 52.6(CB), 50.8(Car), 22.9,
22.7,20.8, 20.7, 20.6, 20.5, 20.5, 20.4, 20.4. Spectral values were in accordance with those reported

in ref. ix & Xx.

2-acetamido-2-deoxy-3,4,6-tri-O-acetyl-o/pB-D-glucopyranose (11)

AcO AcO
Aco/ﬁ\“ 5 equiv. DMAPA ACO o
AcO THF AcO
AcHN

AcHN OAc
OH

Reaction time 2 h, Yield: 0.145 g, 83%, white foam, [oc]DRT 50.2 (¢ 1.0, CHCl,), Lit. 52.2X Re 0.36
(toluene/acetone 2:1). "H NMR (400 MHz, CDClL): 8y 6.15 (d, 1H, J 9.3 Hz, NH), 5.25 (t, 1H, J
10.1 Hz, H3), 5.19 (s, 1H, H1), 5.07 (t, 1H, J 9.4 Hz, H4), 4.26-4.05 (4H, m, H2, H5, H6), 2.04,
1.99, 1.98, 1.93 (s, 12H). *C NMR (100 MHz, CDCl3): 8¢ 171.4, 171.1, 170.9, 169.6, 91.5 (C1),
71.1, 68.4, 67.4, 62.2, 52.4, 23.0, 20.7, 20.7, 20.6. HRMS(ES): calcd. for C;4H,NOoH 348.1289;

found 3481292. Spectral values were in accordance with those reported in ref. xii & xiii.

4-0-(2,3,4,6-tetra-0-acetyl-p-D-galactopyranosyl)-2,3,6-tri-O-acetyl-a/p-D-glycopyranose (13)

AcO _OAc OAc AcO ~OAc OAc
iv. DMAPA 0
Ao SO0 5ec$:F AcO R
AcO ACO W, AcO AcO "“OH

Reaction time 1 % h, Yield: 0.318 g, 89%, a/p 2.7:1, white foam, Rg: 0.45 (pentane/EtOAc 1:2). 'H
NMR (400 MHz, CDCls): 6y 5.42, (t, 1H, J 9.6 Hz), 5.26 (d, 1H, J 3.2 Hz), 5.11 (t, 1H, J9.2), 5.03
(m), 4.86 (dd, J 10.2, 3.2), 4.72-4.69 (m), 4.62 (s), 4.45-4.41 (m), 4.38 (s), 4.11-3.97 (m), 3.84-3.80
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(m), 3.73-3.63 (m), 2.07, 2.04, 2.03, 1.98, 1.97, 1.96, 1.96, 1.87 (42H, CHs). *C NMR (100 MHz,
CDCly): 8¢ 170.6, 170.5, 170.5, 170.4, 170.3, 170.1, 170.1, 169.8, 169.7, 169.2, 169.1, 100.9,
100.8, 94.9, 89.8, 76.3, 76.1, 73.1, 72.7, 72.5, 71.4, 71.0, 70.9, 70.5, 69.6, 69.1, 67.9, 68.8, 66.6,
61.9, 60.8, 20.8, 20.8, 20.7, 20.7, 20.6, 20.5, 20.4. HRMS (ES): calcd. for C2gHs6015Na 659.1794;

found 659.1794. Spectral values were in accordance with those reported in ref. xiv & xv.

1,2,3,4,6-penta-0O-benzoyl-f-D-mannopyranose (14)

Hg% Benzoyl chloride BZ%OQZ/

HO oH Pyridine, DMAP, 1t BEX0 OBz

D-mannose (2.00 g, 11.1 mmol) was dissolved in pyridine (20 mL) and benzoyl chloride (9.67 mL,
83.3 mmol). The reaction was stirred for 5 min. before DMAP (13.6 mg, 1.11 mmol) was added to
the reaction mixture. The reaction was allowed to stir overnight under argon atmosphere. The
reaction was quenched with water and extracted twice with ethyl acetate (40 mL). The combined
organic phases were washed thrice with hydrochloric acid (1 M) and brine, dried over Na;SOs,
filtered and concentrated under reduced pressure to give a white solid. The crude product was
recrystallized (methanol and acetone) to give 14 as white crystals. Yield: 6.53 g, 84%, [a]¥p -76 (¢
1.0, CHCl3), Lit. -84.2" Mp. (uncorr): 160.7-161.3 °C; R 0.47 (pentane/EtOAc 2:1). '"H NMR
(400 MHz, CDCls): 6y 8.17-8.11 (m, 4H), 7.95-7.85 (m, 6H), 7.66-7.27 (m, 15H), 6.44 (s, 1H, H1),
6.18 (t, 1H, J9.8 Hz, H4), 6.11 (d, 1H, J 3.2 Hz, H2), 5.81 (dd, 1H, J 9.8 Hz, 3.2 Hz, H3), 4.76 (dd,
1H, J 12.3 Hz, 2.7 Hz, H6a), 4.55 (dd, 1H, J 12.3 Hz, 4.2 Hz, H6b), 4.40-4.36 (m, 1H, H5). °C
NMR (100 MHz, CDCls): 8¢ 166.2, 165.7, 165.6, 165.4, 164.2 (C=0), 133.4, 133.7, 133.7, 133.5,
133.2, 130.3, 130.2, 130.0, 130.0, 129.5, 128.9, 128.8, 128.8, 128.6, 128.6, 128.6, 128.5, 91.4 (C1),
73.5 (CS5), 71.7 (C3), 69.5 (C2), 66.5 (C4), 62.8 (C6). HRMS(ES) calculated C4;H3,0;;Na
723.1837; found 723.1847. Spectral values were in accordance with those reported in ref. xvi &

XVil.
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2,3,4,6-tetra-O-benzoyl-o/B-D-mannopyranose (15)

BZBZE@OBZ eeun:# DMAPA BZ;%E
zO OH

A solution of 14 (0.50 mmol, 0.700 g) and DMAPA (6 equiv., 3.0 mmol) in THF (2.5 mL) was
stirred for 18 h at room temperature. The reaction was followed by TLC analysis until full
conversion. Then the reaction mixture was diluted in toluene and washed once with hydrochloric
acid (1 M) and once with brine. The organic layer was dried with Na,SOs, filtered and concentrated
under reduced pressure. Yield: 0.469 g, 79%, white foam. Ry 0.32 (pentane/ethyl acetate 2:1) 'H
NMR (400 MHz, CDCl3): oy 8.14-7.97 (m, 8H), 7.88-7.86 (m, 2H), 7.58 (t, 2H), 7.51-7.27 (m,
14H), 6.22 (t, 1H, J 10.1 Hz, H4), 6.06 (dd, 1H, J 10.1 Hz, 3.3 Hz, H3), 5.79 (dd, 1H, J 3.1 Hz, 1.9
Hz, H2), 5.56 (d, 1H, J 1.8 Hz, H1), 4.79 (dd, 1H, J 12.3 Hz, 2.7 Hz, H6b), 4.71 (dt, 1H, J 10.1 Hz,
2.9 Hz, H5), 4.46 (dd, 1H, J 12.3 Hz, 3.5 Hz). >C NMR (100 MHz, CDCls): 8¢ 171.3, 166.6, 165.8,
165.7, 165.6, 133.7, 133.5, 133.3, 133.2, 130.2, 129.9, 129.9, 129.8, 129.5, 129.4, 129.1, 128.6,
128.5, 128.5, 128.4, 128.3, 125.4. (a-anomer): 92.4 (C1), 72.2 (C5), 70.1 (C3), 68.8 (C2), 67.0
(C4), 62.9 (C6). (B-anomer): 92.2 (C1), 74.3, 73.6, 72.7, 68.5. HRMS (ESI): calcd. for C54H,30,¢Na
619.1575; found 619.1578. Spectral values were in accordance with those reported in ref. xviii &

XiX.

2,3,4,6-tetra-O-acetyl-D-a-glucopyranosyl trichloroacetimidate (16)

AcO AcO AcO
ACO/&/OA 5 equiv. DMAPA ACO% CCIsCN, DBU AcO 0
ACORAERE cHcl, AcO CHoCl, AcO

OH
AcO AcOO NH

CCly

A solution of glucose pentaacetate (0.50 mmol) and DMAPA (5 equiv., 2.5 mmol) in CH,Cl, (2.5
mL) was stirred at room temperature. The reaction was followed by TLC analysis until full

conversion. After 3 hours CCI;CN (10 equiv. 0.5 mL, 5 mmol) and DBU (0.2 equiv., 0.05 mL 0.4
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mmol) were added to the reaction and the reaction changed to a yellow color. The reaction was
stirred under an argon atmosphere for another 45 min. The reaction mixture was diluted in DCM
and the organic phase was washed with hydrochloric acid (1 M) by saturated aqueous bicarbonate.
The combined organic phases were dried over Na,SOy, filtered and concentrated under reduced
pressure. The crude product was purified by flash column chromatography (pentane/ethyl acetate
1:1) and 16 was isolated as an yellow oil. Yield: 0.194 g, 78%. [a]p"' +67.2 (¢ 1.0, CHCL), R¢:
0.50 (pentane/EtOAc 1:1). 'H NMR (400 MHz, CDCls): 8y 8.68 (s, 1H, NH), 6.51 (d, 1H, J 3.7 Hz,
H1), 5.51 (t, 1H, J 9.9 Hz, H4), 5.13 (t, 1H, J 9.9 Hz, H3), 5.09 (dd, 1H, J 10.3 Hz, 3.7 Hz, H2),
4.24 (dd, 1H, J 12.0 Hz, 3.8 Hz, Hé6a), 4.19-4.15 (m, 1H, H5) 4.09 (dd, 1H, J 12.0 Hz, 1.8 Hz,
H6b), 2.02, 2.00, 1.98, 1.97 (12H, s, CH3). *C NMR (100 MHz, CDCl3): 8¢ 170.5, 170.0, 169.8,
169.5 (C=0), 160.7 (C=N), 92.9 (C1), 90.7(C-Cl3), 70.0(C5), 69.8(C3), 69.7(C2), 67.7(C4), 61.4
(C6), 20.7, 20.6, 20.5. Spectral values were in accordance with those reported in ref. xx & xxi.

2,3,4,6-tetra-0O-acetyl-D-a-galactopyranosyl trichloracetimidate (17)

AcO _OAc AcO OAc AcO OAc
O 5 equiv. DMAPA 0 CCI5CN, DBU o

AcO O Tch,cr, AcO CH,Cl, AcO
AcO AcO ‘OH 2v2 AcOy,

CCl,

NH

A solution of glucose pentaacetate (0.50 mmol) and DMAPA (5 equiv., 2.5 mmol) in CH,Cl, (2.5
mL) was stirred at room temperature. The reaction was followed by TLC analysis until full
conversion. After 3 hours CCI3CN (10 equiv. 0.5 mL, 5 mmol) and DBU (0.8 equiv., 0.05 mL 0.4
mmol) were added to the reaction and the reaction mixture changed to yellow. The reaction was
stirred under an argon atmosphere for another 45 min. The reaction mixture was diluted in DCM
and the organic phase was washed with hydrochloric acid (1 M) followed by saturated aqueous
bicarbonate. The combined organic phases were dried over Na,SOy, filtered and concentrated under
reduced pressure. The crude product was purified by flash column chromatography (pentane/ethyl
acetate 1:1 and 17 was isolated as a yellow oil. Yield 0.201 g, 82%. [oc]DRT 83.4 (¢ 1, CHCl3). Ry,
0.52 (pentane/EtOAc 1:1). "H NMR (400 MHz, CDCl;): 3y 8.66 (s, 1H, NH), 6.57 (s, 1H, H1), 5.52
(s, 1H, H4), 5.38 (m, 2H, H3, H2), 4.21 (t, 1H, J 6.5 Hz, HS), 4.15-4.02 (m, 2H, H6), 2.13 (s, 3H,
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CH;), 1.99 (s, 9H, CHz). °C NMR (100 MHz, CDCls): 8¢ 170.3, 170.1, 170.1, 170.0 (C=0), 160.9
(C=N), 93.6 (C1), 90.8 (CCls), 69.1 (C5), 67.6 (C3), 67.4 (C2), 67.0 (C4), 61.3 (C6), 20.7, 20.7,

20.6, 20.6 (CHs3). Spectral values were in accordance with those reported in ref. xxii & xxiii.

6-0-benzoyl-1,2;3,4-di-O-isopropylidene-a-D-galactopyranose
1) BzCl, DMAP, Et3N

ygﬁ SN y%

CH,Cl,

XXiV

1,2;3,4-Di-O-isopropylidene-a-D-galactopyranose
CH,Cl; (2.5 mL). To the mixture was added DMAP (0.1 equiv. 0.01 g, 0.077 mmol), EtzN (1.5

(0.20 g, 0.77 mmol) was dissolved in dry

equiv. 1.2 mmol, 0.16 mL) and finally benzoyl chloride (4 equiv. 3.1 mmol, 0.36 mL). The solution
was stirred at room temperature for 1'% hours and then quenched by addition of 3-(dimethylamino)-
1-propylamine (4 equiv. 3.1 mmol, 0.39 mL). The mixture was stirred for an additional 30 min.
before diluted with CH,Cl, and washed thrice with hydrochloric acid (1 M), aqueous saturated
bicarbonate solution and then brine. The organic layer was dried with MgSQO,, filtered and
evaporated to dryness giving the product (0.278 g, 99%) as a syrup. Rg 0.71(pentane/EtOAc, 5:1).
[alpt" -57 (¢ 1.0, CHCLy). Lit.- 59.4¥ "H NMR (400 MHz, CDCl;) 8 8.06 — 8.03 (m, 1H), 8.03-
8.00 (m, 1H), 7.55-7.48 (m, 1H), 7.42-7.36 (m, 2H), 5.54 (d, 1H, J 5.0 Hz, 1H), 4.63 (dd, 1H, J 7.9
Hz, 2.5 Hz), 4.50 (dd, 1H, J 11.5 Hz, 4.9 Hz, H6a), 4.41 (dd, 1H, J 11.5 Hz, 7.5 Hz, H6b), 4.36-
4.27 (m, 2H), 4.16 (ddd, 1H, J 7.5 Hz, 4.9 Hz, 1.8 Hz, H5), 1.49 (s, 3H), 1.45 (s, 3H), 1.32 (s, 3H),
1.30 (s, 3H). °C NMR (101 MHz, CDCly) 8¢ 166.4 (C=0), 133.0, 130.1, 129.7, 128.4, 109.7,
108.8, 96.3 (C1), 71.2, 70.7, 70.5, 66.2 (C5), 63.9 (C6), 26.0, 26.0, 25.0, 24.5. HRMS(ES): calcd.
for C19H2507 369.1595; found: 369.1598. Spectral values were in accordance with those reported in

ref. xxv
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1,2;3,4-di-O-isopropylidene-6-O-tosyl-a-D-galactopyranose
1) TsCl, DMAP, EtsN

ygﬁ R ygﬁ

CH,Cl,

1,2;3,4-Di-O-isopropylidene-a-D-galactopyranosexxiv (0.20 g, 0.77 mmol) was dissolved in dry
CH)Cl, (2.5 mL). To the mixture was added DMAP (0.1 equiv. 0.01 g, 0.077 mmol), EtzN (1.5
equiv. 1.2 mmol, 0.16 mL) and finally tosyl chloride (4 equiv. 0.31 mmol, 0.59 g). The solution was
stirred at room temperature for 2 hours and then quenched by addition of 3-(dimethylamino)-1-
propylamine (4 equiv. 3.1 mmol, 0.39 mL). The mixture was stirred for an additional 30 min. before
diluted with CH,Cl, and washed thrice with hydrochloric acid (1 M), aqueous saturated bicarbonate
solution then brine. The organic layer was dried with MgSQ,, filtered and evaporated to dryness
giving the product (0.318 g, 99%) as a syrup. Ry 0.36(pentane/EtOAc 5:1). [o]p"" -64.2 (¢ 1.0,
CHCls). Lit.- 52.7."" "TH NMR (400 MHz, CDCls) 8y 7.72 (d, 1H, J 8.3 Hz), 7.25 (d, 2H, J 8.1 Hz),
5.37 (d, 1H, J 4.9 Hz, H1), 4.51 (dd, 1H, J 7.9 Hz, 2.5 Hz, H3), 4.22 (dd, 1H, J 4.9 Hz, 2.5 Hz, H2),
4.19-4.09 (m, 2H, H4, Hé6a), 4.10-3.91 (m, 2H, HS, H6b), 2.36 (s, 3H), 1.42 (s, 3H), 1.26 (s, 3H),
1.23 (s, 3H), 1.20 (s, 3H). C NMR (101 MHz, CDCl3) 8¢ 144.8, 133.0, 129.8, 128.1, 109.6, 109.0,
96.2 (Cl1), 70.6, 70.5, 70.4, 68.3 (C6), 65.9 (C5), 26.0, 25.9, 25.0, 24.4, 21.6. HRMS(ES): calcd.for
Ci19H30OsNS 432.1687; found: 432.1691. Spectral values were in accordance with those reported in

ref. xxvi & xXxvil.

1-0-benzoyl-2,3;4,5-di-O-isopropylidene-p-D-fructopyranose

7‘> 1) BzCl, DMAP, Et;N 07‘
@) NN OBz
OH HoN N v
g&icf i | W@

o®

CH,Cl,
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2,3:4,5-Di-O-isopropylidene-B-D-fructopyranose™ ™ (0.20 g, 0.77 mmol) was dissolved in dry
CHCI; (2.5 mL). To the mixture was added DMAP (0.1 equiv. 0.01 g, 0.077 mmol), EtzN (1.5
equiv. 1.2 mmol, 0.16 mL) and finally benzoyl chloride (4 equiv. 3.1 mmol, 0.36 mL). The solution
was stirred at room temperature for 2 hours and then quenched by addition of 3-(dimethylamino)-1-
propylamine (4 equiv. 3.1 mmol, 0.39 mL). The mixture was stirred for an additional 30 min. before
diluted with CH,Cl, and washed thrice with hydrochloric acid (1 M), aqueous saturated bicarbonate
solution and then brine. The organic layer was dried over MgSQO,, filtered and evaporated to
dryness giving the product (0.279 g, 100%) as a syrup. Rg: 0.64 (pentane/EtOAc 5:1) [o]p"" -17.0 (¢
1.0, CHCL3). Lit. -20.6.”™ "H NMR (400 MHz, CDCl3) & 8.06 (d, 2H, J 7.1 Hz), 7.54 (t, 1H, J 7.4
Hz), 7.41 (t, 2H, J 7.6 Hz,), 4.67 (d, 1H, J 11.8 Hz, Hla), 4.63 (dd, 1H, J 7.8 Hz, 2.3 Hz, H4), 4.46
(d, 1H, J 2.3 Hz, H3), 4.31 (d, 1H J 11.8 Hz, H1b), 4.24 (dd, 1H, J 7.8 Hz, 1.0 Hz, HS5), 3.94 (dd,
1H, J 13.0 Hz, 1.0 Hz, H6a), 3.78 (d, 1H, J 13.0 Hz, H6D), 1.53 (s, 3H), 1.44 (s, 3H), 1.36 (s, 3H),
1.33 (s, 3H). °C NMR (101 MHz, CDCls) 8¢ 166.0 (C=0), 133.2, 129.9, 129.8, 128.5, 109.2,
108.9, 101.7 (C2), 70.9 (CS), 70.6 (C3), 70.2 (C4), 65.3 (Cl1), 61.4 (C6), 26.6, 25.9, 25.6, 24.1.
HRMS(ES): caled.for Ci9H507 365.1595; found: 365.1600. Spectral values were in accordance

with those reported in ref. xxx.

2,3;4,5-di-O-isopropylidene-1-O-tosyl-B-D-fructopyranose

1) TsCl, DMAP, Et;N

(e}
@) e U N OTs
OH H,N N L/
g&io? 2’ | HQiO
3oL CH,Cl, %

2,3;4,5-Di-O-isopropylidene-B-D-fructopyranose’ (0.20 g, 0.77 mmol) was dissolved in dry
CH,Cl; (2.5 mL). To the mixture was added DMAP (1 equiv. 0.1 g, 0.77 mmol), Et;N (2 equiv. 1.5

mmol, 0.21 mL) and finally tosyl chloride (4 equiv. 3.1 mmol, 0.59 g). The solution was stirred at
room temperature for 2 hours and then quenched by addition of 3-(dimethylamino)-1-propylamine
(4 equiv. 3.1 mmol, 0.39 mL). The mixture was stirred for an additional 30 min. before diluted with
CH,Cl; and washed thrice with hydrochloric acid (1 M), aqueous saturated bicarbonate solution and
then brine. The organic layer was dried over MgSQy, filtered and evaporated to dryness giving the
product (0.306 g, 96%) as a syrup. R¢: 0.72 (pentane/EtOAc 5:1). [a]p" -21.4 (¢ 1.0, CHCl;). NMR
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(400 MHz, CDCL3) &y 7.76 (d, 2H, J 8.2 Hz), 7.32 (d, 2H, J 8.2 Hz), 4.53 (dd, 1H, J 7.9 Hz, 2.2
Hz, H4), 4.26 (d, 1H, J 2.2 Hz, H5), 4.17 (d, 1H, J 7.9 Hz, H3), 4.03 (d, 1H, J 10.2 Hz, Hla), 3.98
(d, 1H, J 10.2 Hz, H1b), 3.83 (dd, 1H, J 13.0 Hz, 1.4 Hz, H6a), 3.67 (d, 1H, J 13.0 Hz, Héb), 2.42
(s, 3H), 1.47 (s, 3H), 1.33 (s, 6H), 1.28 (s, 3H). >C NMR (100 MHz, CDCL;) ¢ 145.0, 132.4,
129.8, 128.1, 109.14, 109.0, 100.6 (C2), 70.5 (C3), 69.9, 69.8, 69.1 (C1), 61.2 (C2), 26.5, 25.7,
25.1,23.9, 21.6. HRMS(ES): caled.for CoH3oNOgS 432.1687; found: 432.1697.

3,5-di-O-benzoyl-1,2-0-isopropylidene-D-xylofuranose

HO 08 1) BzCI, DMAP, EtzN BzO O(B)Z

2 HZN/\/\,TI/

o 0]

1,2-O-Isopropylidene-D-xylofuranose™ (0.20 g, 1.1 mmol) was dissolved in dry CH,Cl, (3 mL).
To the mixture was added DMAP (0.2 equiv. 0.03 g, 0.21 mmol), Et;N (3 equiv. 3.2 mmol, 0.44

mL) and finally benzoyl chloride (8 equiv. 8.4 mmol, 1 mL). The solution was stirred at room
temperature for 2 hours and then quenched by addition of 3-(dimethylamino)-1-propylamine (8
equiv. 8.4 mmol, 1.1 mL). The mixture was stirred for an additional 30 min. before diluted with
CH,Cl; and washed thrice with hydrochloric acid (1 M), aqueous saturated bicarbonate solution and
then brine. The organic layer was dried over MgSQy, filtered and evaporated to dryness giving the
product (0.404 g, 98%) as a syrup. Rg 0.59 (pentane/EtOAc 5:1). [a]p"" -35.0 (¢ 1.0, CHCL).
Lit. -28. " NMR (400 MHz, CDCl3) 8y & 8.07-7.97 (m, 4H), 7.59-7.51 (m, 2H), 7.46-7.34 (m,
4H), 6.06 (s, 1H, H1), 5.60 (s, 1H), 4.83-4.74 (m, 1H), 4.70 (s, 1H, H2), 4.64-4.56 (m, 2H, HY),
1.57 (s, 3H), 1.33 (s, 3H). °C NMR (100 MHz, CDCl;) 8¢ 166.2(C=0), 165.3(C=0) 133.7, 133.2,
129.8, 129.6, 129.0, 128.6, 128.4, 112.4, 105.1 (C1), 83.5 (C2), 77.1, 76.8, 62.0 (C5), 26.8, 26.3.
HRMS(ES): caled.for CyH307 399.1438; found: 399.1441. Spectral values were in accordance

with those reported in ref. xxxiii.
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1,2-O-1Isopropylidene-3,5-di-O-tosyl-D-xylofuranose

HO OH 1) TsCl, DMAP, EtsN  TsO OTs
. 2 H2N/\/\N/ o)

0} 0}

1,2-O-isopropylidene-D-xylofuranose™* (0.20 g, 1.1 mmol) was dissolved in dry CH,Cl, (3 mL).
To the mixture was added DMAP (0.2 equiv. 0.03 g, 0.21 mmol), Et;N (3 equiv. 3.2 mmol, 0.44
mL) and finally tosyl chloride (8 equiv. 8.4 mmol, 1.6 g). The solution was stirred at room
temperature for 24 hours and then quenched by addition of 3-(dimethylamino)-1-propylamine (8
equiv. 8.4 mmol, 1.1 mL). The mixture was stirred for an additional 30 min. before diluted with
CH,Cl, and washed thrice with hydrochloric acid (I M), aqueous saturated bicarbonate solution
then brine. The organic layer was dried over MgSQy, filtered and evaporated to dryness giving the
product (0.504 g, 96%) as a syrup. Ry: 0.53 (pentane/EtOAc 3:1). [a]p"" -30.0 (¢ 1.0, CHCI3). Lit. -
30V 1H NMR (400 MHz, CDCl3) 8 7.76 (d, 1H, J 8.5 Hz), 7.69 (d, 1H, J 8.4 Hz), 7.37 (d, 1H, J
8.5 Hz), 7.32 (d, 1H, J 8.4 Hz), 5.84 (d, 1H, J 3.7 Hz, H1), 4.74 (d, 1H, J 3.0 Hz, H3), 4.65 (d, 1H,
J 3.7 Hz, H2), 4.31 (td, 1H, J 6.1, 3.0 Hz, H4), 4.02 (dd, 1H, J 10.6, 6.4 Hz, H5a), 3.97 (dd, 1H, J
10.6, 5.8 Hz, H5b), 2.45 (s, 3H), 2.42 (s, 3H), 1.39 (s, 3H), 1.24 (s, 3H). °C NMR (101 MHz,
CDCls) o¢ 146.0, 145.3, 132.3, 132.1, 130.3, 123.0, 128.0, 112.8, 104.8 (C1), 83.0 (C2), 81.3 (C3),
76.2 (C4), 66.0 (C5), 26.6, 26.2, 21.8, 21.7. HRMS(ES): calcd.for C2H3009S;N 516.1356; found:

516.1358. Spectral values were in accordance with those reported in xxxiv & Xxxv.
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2,3,4,6-tetra-O-acetyl-D-glucopyranosyl 1-(N-phenyl)-2,2,2-trifluoroacetimidate

1) NPh
OAc (;|)]\c:|=3 OAc
Aco/ﬁh KQCO3Y CHQC'Q AcO O NPh
AcO AcO J\
OAc OH 2) H2N/\/\N/ OAc O~ "CF;

2,3,4,6-Tetra-O-acetyl-D-glucopyranose  (0.22 g, 0.63 mmol) and 2,22-trifluoro-N-
phenylacetimidoyl chloride™"" (2 equiv. 0.262 g, 1.26 mmol) was dissolved in CH,Cl, (3 mL). To
the mixture was added K,COs (2 equiv. 0.174 g, 1.26 mmol) and the solution was stirred at room
temperature for 4 hours before quenched by addition of 3-(dimethylamino)-1-propylamine (1.5
equiv. 0.95 mmol, 0.12 mL). The mixture was stirred for an additional 10 minutes before diluted
with CH,Cl, and washed twice with hydrochloric acid (0.1 M), aqueous saturated bicarbonate
solution then brine. The organic layer was dried over MgSQy, filtered and evaporated to dryness
giving the product (0.304 g, 93%) as a syrup. Ry 0.33 (pentane/EtOAc 5:1). 'H NMR (400 MHz,
CDCls) 6y 7.30 (t, 2H, J 7.7 Hz), 7.12 (t, 1H, J 7.3 Hz), 6.83 (d, 1H, J 7.0 Hz), 5.24 (s, 1H), 5.17 (d,
1H, J 9.0 Hz), 4.26 (d, 1H, J 12.3 Hz), 4.12 (d, 1H, J 12.2 Hz), 2.06 (s, 6H), 2.01 (s, 6H). *C NMR
(100 MHz, CDCls) 6¢ 170.7, 170.2, 169.4, 169.1, 143.0, 129.4, 128.9, 126.3, 124.8, 120.6, 119.3,
94.1, 94.4, 72.8, 72.6, 70.2, 67.8, 61.5, 20.7, 20.6, 20.6, 20.5. Spectral values were in accordance

with those reported in ref. xxxvi.
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2,3,4,6-Tetra-O-benzoyl-D-mannopyranosyl 1-(NV-phenyl)-2,2,2-trifluoroacetimidate

1) NPh

B,0-B20 CI” “CFs Bz0—B2z0

BzO o K2C03Y CH,Cl, BZO&RW\ )'\Jlj)h
BzO BzO
0~ CF,

OH 2) H2N/\/\N/

2,3,4,6-Tetra-O-benzoyl-D-mannopyranose  (0.10 g, 0.17 mmol) and 2,2,2-trifluoro-N-
phenylacetimidoyl chloride™" (2 equiv. 0.071 g, 0.35 mmol) was dissolved in CH,Cl, (3 mL). To
the mixture was added K,CO; (2 equiv. 0.05 g, 0.35 mmol). The solution was stirred at room
temperature for 4 hours and then quenched by addition of 3-(dimethylamino)-1-propylamine (1.5
equiv. 0.26 mmol, 0.033 mL). The mixture was stirred for an additional 10 minutes before diluted
with CH,Cl, and washed twice with hydrochloric acid (0.1 M), aqueous saturated bicarbonate
solution and then brine. The organic layer was dried over MgSQ,, filtered and evaporated to
dryness giving the product (0.1 g, 77 %) as a syrup. Re: 0.63 (pentane/EtOAc 5:1). '"H NMR (400
MHz, CDCl;) oy 8.15 (dd, 1H J 8.2 Hz, 1.1 Hz), 8.11-8.06 (m, 1H), 8.05-7.98 (m, 1H), 7.89 (dd,
1H, J 8.3 Hz, 1.1 Hz), 7.67-7.59 (m, 1H), 7.56-7.51 (m, 1H), 7.48-7.38 (m, 4H), 7.32-7.28 (m, 2H),
7.16-7.10 (m, 1H), 6.84 (d, 1H, J 7.6 Hz), 6.59 (s, 1H), 6.26 (t, 1H, J 10.8 Hz), 6.02-6.00 (m, 1H),
4.79-4-76 (m, 1H), 4.65-4.49 (m, 1H). °C NMR (100 MHz, CDCl3) 8¢ 166.1, 165.6, 165.5, 165.2,
142.9, 133.9, 133.8, 133.5, 133.3, 130.1, 130.0, 130.0, 130.0, 130.0, 129.8, 129.4, 128.9, 128.9,
128.9, 128.9, 128.8, 128.8, 128.7, 128.6, 128.6, 128.6, 128.5, 124.8, 120.6, 119.4, 110.1, 93.6, 71.4,
71.1, 69.8, 68.9, 66.6, 66.2, 62.6.

2,3,4,6-tetra-0O-benzyl-D-glucopyranosyl 1-(/N-phenyl)-2,2,2-trifluoroacetimidate

1) NPh
Cl CF
BnO 3 BnO
BnO 0 KoCOs, CH;Cly Bno&&M PR
BnO BnO O)J\CF
OBn OH 2) H2N/\/\N/ OBn 3
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2,3,4,6-Tetra-O—benzyl-D-glucopyranoseXXXViii (0.10 g, 0.19 mmol) and 2,2,2-trifluoro-N-
phenylacetimidoyl chloride™*" (2 equiv. 0.078 g, 0.38 mmol) was dissolved in CH,Cl, (3 mL). To
the mixture was added K,COj (2 equiv. 0.053 g, 0.38 mmol). The solution was stirred at room
temperature for 24 hours and then quenched by addition of 3-(dimethylamino)-1-propylamine (1.5
equiv. 0.29 mmol, 0.04 mL). The mixture was stirred for an additional 10 minutes before diluted
with CH,Cl, and washed twice with hydrochloric acid (0.1 M), aqueous saturated bicarbonate
solution and then brine. The organic layer was dried over MgSQ,, filtered and evaporated to
dryness giving the product (0.126 g, 92%) as a syrup. Ry 0.7 (pentane/EtOAc 10:1). "H NMR (400
MHz, CDCl;) 6y 7.53-7.33 (m, 20H), 7.27 (s, 2H), 7.18 (t, 1H, J 7.0 Hz), 6.92 (d, 1H, J 7.3 Hz),
5.09-4.85 (m, 4H), 4.74 (d, 1H, J 12.1 Hz), 4.67-4.67 (m, 2H), 3.83 (m, 4H). *C NMR (101 MHz,
CDCls) o¢ 138.4, 138.0, 137.9, 137.8, 129.3, 128.8, 128.6, 128.5, 128.5, 128.4, 128.3, 128.1, 128.0,
128.0, 127.9, 127.8, 127.8, 126.3, 124.3, 120.6, 119.4, 84.5, 81.0, 75.8, 75.7, 75.6, 75.4, 75.2, 75.1,

73.6, 73.5, 73.4, 68.1. Spectral values were in accordance with those reported in ref. xxxix.
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1H and 13C NMR Spectra for Compounds.
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