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Phenyl 2-azido-3-0O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-1-thio-B-D-glucopyranoside (2).

"H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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Phenyl 2-(3,5-dinitro-4-pyridone)-3-O-benzyl-4,6-O-benzylidene-2-deoxy-1-thio-p-D-glucopyranoside (5).

"H NMR, 400 MHz, CDCl3
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"H-'H COSY NMR, CDCl3
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'H NMR, 400 MHz, acetone-ds
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TH-"H COSY NMR, acetone-ds
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Phenyl 2-azido-2-deoxy-4,6-O-di-tert-butylsilylidene- 1-thio-B-D-glucopyranoside (14).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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Phenyl 2-amino-3-O-benzyl-4,6-O-benzylidene-2-deoxy-1-thio-B-D-glucopyranoside (16).

"H NMR, 400 MHz, CDCl3
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"H-'H COSY NMR, CDCl3
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3-0-benzyl-4,6-0-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-D-glucal (24).

'H NMR, 500 MHz, acetone-ds
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TH-"H COSY NMR, acetone-ds
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Trifluoromethanesulfonyl 2,3-di-O-benzyl-4,6-O-benzylidene-a-D-glucopyranoside (19).

"H NMR, 500 MHz, CD:>Cl»
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9F NMR, 470 MHz, CD:Cl>
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TH-13C HSQC NMR, CD:Cl
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Decomposition study "H NMR, 500 MHz, CD2Clz /4.0 eq. Ph2SO]
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Trifluoromethanesulfonyl 2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-a-D-glucopyranoside (20).

'H NMR, 400 MHz, CD2Cl>
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13C-APT NMR, 101 MHz, CD2Cl
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TH-13C HSQC NMR, CD:Cl
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Decomposition study '"H NMR, 400 MHz, CD:Cl»
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Trifluoromethanesulfonyl 2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-a-D-glucopyranoside (21).

"H NMR, 400 MHz, CD:Cl»
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13C-APT NMR, 101 MHz, CD2Cl
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TH-13C HSQC NMR, CD:Cl
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Trifluoromethanesulfonyl 2-azido-3-O-benzoyl-4,6-O-benzylidene-2-deoxy-a-D-glucopyranoside (22).

"H NMR, 400 MHz, CD>Cl»
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'H-"H COSY NMR, CD:Cl»
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Activation study "H NMR, 400 MHz, CD:Cl»
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Trifluoromethanesulfonyl 2-(3,5-dinitro-4-pyridone)-3-O-benzyl-4,6-O-benzylidene-2-deoxy a-D-glucopyranoside (23).
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between donors 1 and 3, with acceptor 25.
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between donors 3 and 4, with acceptor 25.
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Ethyl 2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-p-D-glucopyranoside (2A).

"H NMR, 400 MHz, CDCl3
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Cyclohexyl 2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-f-D-glucopyranoside (2B).

"H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR
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Methyl 6-O-(2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-o/p-p-glucopyranosyl)-2,3,4-tri-O-benzyl-o-p-

glucopyranoside (2C).
"H NMR, 400 MHz, CDCl3
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4.4
4.6
4.8
5.0
=52
r T T T T T T T T T T T T T T T T T T T T T
5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 33 3.2
£2 (ppm)
'H-13C HSQC NMR
50
\4/ =55
e
k o
BnO o @
3 BnO
Na=BRo .
— Bn @ [
— Oome
—=
. 70
—
—
= 7
E:;
L - 80
S C=>}
-85
=90
- 95
D
- o Q °
[~ 100
L 105

1 (ppm)

f1 (ppm)

S35



'H-13C HMBC NMR
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2-Fluoroethyl 2-azido-3-0O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-a/B-D-glucopyranoside (2D).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR
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Methyl 4-0-(2-azido-3-O-benzyl-2-deoxy-4,6-O-di-fert-butylsilylidene-o/B-D-glucopyranosyl)-2,3,6-tri-O-benzyl-o-p-

glucopyranoside (2E).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3

(wdd) 13

3.0
35
4.0
45
k5.0

S39

k5.5

20

6661~ L

10z
veTe

1872 >
v

{xaraq
s’

30

60

70

T
75

T
80
1 (ppm)

o
g
IS
L
T
85

9E'6ET

T
145

1110
'H-'H COSY NMR

T
150

31 30 29 28

3.2

51 50 49 48 47 46 45 44 43 42 41 40 39 38 37
2 (ppm)

5.2

5.7




TH-3C HSQC NMR
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'H-'H COSY NMR
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'H-13C HMBC NMR
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2,2-Difluoroethyl 2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-o/B-D-glucopyranoside (2G).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR
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Methyl 4-0-(2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-o/B-D-glucopyranosyl)-2,3,6-tri-O-benzyl-p-p-

galactopyranoside (2H).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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'H-13C HSQC NMR
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Methyl 2-O-(2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-a-D-glucopyranosyl)-3-O-benzyl-4,6-O-benzylidene-

a-p-mannopyranoside (2I).
'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR
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'H-13C HMBC NMR
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2,2,2-Trifluoroethyl 2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-a-D-glucopyranoside (2J).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR
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1,1,1,3,3,3-Hexafluoro-2-propyl 2-azido-3-O-benzyl-2-deoxy-4,6-O-di-tert-butylsilylidene-a-D-glucopyranoside (2K).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-3C HSQC NMR
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"H-'H NOESY NMR
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Ethyl 2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-B-D-glucopyranoside (3A).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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'H-13C HSQC NMR, CDCl3
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Cyclohexyl 2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-p-D-glucopyranoside (3B).

"H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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Methyl 6-O-(2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-B-p-glucopyranosyl)-2,3,4-tri-O-benzyl-a-b-glucopyranoside

30).

'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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TH-13C HMBC NMR, CDCl;

2-Fluoroethyl 2-azido-3-0O-benzyl-4,6-O-benzylidene-2-deoxy-o/B-D-glucopyranoside (3D).
"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3

piacas
T'szT
br'STT
20921
so°zzt
20°821
ze'8et
'8zt
05°82T
bS'82T
50621 W

Ph—\-0

E
o0 >

BnO

N3

T T
110 105
f1 (ppm)

115

'H-'H COSY NMR, CDCl3

3.5

4.0

(wdd) 14

4.5

5.0

k55

Ph—X 0

!

BnO

N3

Vo)

48 47 46 45 44 43 42 41 40 39

4.9

5.0

5.3 5.2

5.4

2 (ppm)

S65



'H-13C HSQC NMR, CDCl3
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Methyl 4-O-(2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-o/B-p-glucopyranosyl)-2,3,6-tri-O-benzyl-a-p-glucopyranoside

GE).

'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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'H-'H TOCSY NMR, CDCl3
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Methyl (Methyl 4-O-[2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-o/p-p-glucopyranosyl]-2,3-di-O-benzyl-a-p-

glucopyranosyl uronate) (3F).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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'H-13C HSQC NMR, CDCl3
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2,2-Difluoroethyl 2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-a/B-D-glucopyranoside (3G).

"H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls

Ne
-~

Ph—X-0 o
O
BnO

F
N3 O/\r
F
<]
55
- | &=
0 =28
6.0
23] flals.d
r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 3.7 36 35 34 33 32
f2 (ppm)
1 13,
H-C HSQC NMR, CDCl;
55
|- 60
=
|- 65
= =\ o
i ) o |
= 70
Ph—\"O o °
(]
BnO F
PR N; O/Y { 75
F
|- 80
. L Lgs
90
95
0
S 0
@ |- 100
©
|- 105
© - 110
-
115
2 o)
r-r—-rr - r —rr - r - r - r - r - r-rr-r-r-r-r-r-rr-rr—rr-r-rr-rr-r-rr°-ro T T T T T
6.2 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 3.8 37 36 35 34 33
2 (ppm)

1 (ppm)

1 (ppm)

S73



93
|- 94
97
[-98

(wdd) 14 0000\

F99
k100
101
102
103
104
|- 105
106
107
108
=109
3
-

BnO

Ph—X-0

T

3.9
o o
2 33
Q €8
- -

=
OMe

O _0Bn
BnO

.
N3
BnO

.

Ph—\"0O
(¢)

BnO

T
4.8

nnea
RRE8R
25388
FEE T
2
s
T

T
4.9
2 (ppm)

T
5.0

\\‘ll”“““"”ﬁﬂ =1 [

28
88
v v
>

TH-13C HMBC-GATED NMR, CDCl;

Methyl 4-0O-(2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-a/B-p-glucopyranosyl)-2,3,6-tri-O-benzyl-f-b-
s

galactopyranoside (3H).
'H NMR, 400 MHz, CDCls
i
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13C-APT NMR, 101 MHz, CDCl3
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'H-13C HSQC NMR, CDCl3
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Methyl 2-0O-(2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-o/B-p-glucopyranosyl)-3-O-benzyl-4,6-O-benzylidene-o-p-

mannopyranoside (31).

'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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TH-13C HMBC NMR, CDCl;
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2,2,2-Trifluoroethyl 2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-a-D-glucopyranoside (3J).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3

—  TER
== BnO
Nao__cFs
— 0 @
S
0

55

I-100

|- 105

L110

TH-13C HMBC-GATED NMR, CDCl;

3 Ph—X~0
4 O O
_— BnO
= N

e

1 )]

6o

L

=75

I-100

|- 105

L11o

f1 (ppm)

f1 (ppm)

S81



1,1,1,3,3,3-Hexafluoro-2-propyl 2-azido-3-O-benzyl-4,6-O-benzylidene-2-deoxy-a-D-glucopyranoside (3K).

"H NMR, 400 MHz, CDCl3
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"H-'H COSY NMR, CDCl3

'H-13C HSQC NMR, CDCl3
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Ethyl 2-azido-3-O-benzoyl-4,6-O-benzylidene-2-deoxy-B-D-glucopyranoside (4A).

"H NMR, 400 MHz, CDCl3
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"H-'H COSY NMR, CDCl3
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Cyclohexyl 2-azido-3-O-benozyl-4,6-O-benzylidene-2-deoxy-f-D-glucopyranoside (4B).

"H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls

IH-13C HSQC NMR, CDCl3
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Methyl 6-O-(2-azido-3-O-benzoyl-4,6-O-benzylidene-2-deoxy-a/B-p-glucopyranosyl)-2,3,4-tri-O-benzyl-o-p-

glucopyranoside (4C).

'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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TH-13C HMBC NMR, CDCl;
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2-Fluoroethyl 2-azido-3-0-benzoyl-4,6-O-benzylidene-2-deoxy-a/p-D-glucopyranoside (4D).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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'H-13C HSQC NMR, CDCl3
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Methyl (Methyl 4-O-[2-azido-3-O-benzoyl-4,6-O-benzylidene-2-deoxy-o/B-p-glucopyranosyl]-2,3-di-O-benzyl-o-b-

glucopyranosyl uronate) (4F).

'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls

IH-13C HSQC NMR, CDCl3
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TH-13C HMBC NMR, CDCl;
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2,2-Difluoroethyl 2-azido-3-O-benzoyl-4,6-O-benzylidene-2-deoxy-o/B-D-glucopyranoside (4G).

"H NMR, 300 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3
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Methyl 4-O-(2-azido-3-0O-benzoyl-4,6-O-benzylidene-2-deoxy-o/B-p-glucopyranosyl)-2,3,6-tri-O-benzyl-p-bp-

galactopyranoside (4H).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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'H-13C HSQC NMR, CDCl3
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Methyl 2-O-(2-azido-3-O-benzoyl-4,6-O-benzylidene-2-deoxy-a/B-p-glucopyranosyl)-3-O-benzyl-4,6-O-benzylidene-o-b-

mannopyranoside (41).

'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCls
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2,2,2-Trifluoroethyl 2-azido-3-O-benzoyl-4,6-O-benzylidene-2-deoxy-a-D-glucopyranoside (4J).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3
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Ethyl 3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-f-D-glucopyranoside (5A).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3
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Cyclohexyl 3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-f-D-glucopyranoside (5B).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3

Methyl 6-0O-(3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-p-p-glucopyranosyl)-2,3,4-tri-O-benzyl-o-p-

glucopyranoside (5C).
'"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3
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TH-13C HMBC-GATED NMR, CDCl;
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2-Fluoroethyl 3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-f-D-glucopyranoside (SD).

"H NMR, 400 MHz, CDCl3
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13C-APT NMR, 101 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3
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Methyl 4-O-(3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-p-p-glucopyranosyl)-2,3,6-tri-O-benzyl-o-p-
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glucopyranoside (5E).

'H NMR, 500 MHz, CDCls
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13C-APT NMR, 126 MHz, CDCl3
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TH-13C HSQC NMR, CDCl3
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'H-13C HMBC-GATED NMR, CDCl3
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o

Methyl (Methyl 4-O-[3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-o/f-p-glucopyranosyl]-2,3-di-O-

benzyl-a-p-glucopyranosyl uronate) (5F).

'H NMR, 500 MHz, CDCls
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'H-'H COSY NMR, CDCl3
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TH-13C HMBC NMR, CDCl;
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2,2-Difluoroethyl 3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-a/p-D-glucopyranoside (5G).

'H NMR, 400 MHz, acetone-des
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TH-"H COSY NMR, acetone-ds
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"H NMR, 400 MHz, CDCl3

000°0- —

-

J

m

Ph—\-0
(¢)
BnO

699'8 —

96'0
Mﬁ.:
RO0T

250
Feozo

Feos

TFoee
Fare

W&.ﬁ

f1 (ppm)

BC-APT NMR, 101 MHz, CDCl3

£8'59 —
8589
2989~
68'89
2169 7

£UELN_
0S¢
SV
v8'9L

'

8vLL

b978 —

£6'66 —

10'20T —

€011 —
EPETT —

£8'STT —

99zt
AN
5821 W.
29821
ve8et *
sy'6zt

TLIET ~
pOLET =T

SSTHT~
&t~

16°09T —

Ph—\"0

BnO

NO,

MM

O,N

110

f1 (ppm)

S124



'H-'H COSY NMR, CDCls
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Methyl 4-O-(3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-B-p-glucopyranosyl)-2,3,6-tri-O-benzyl-f3-p-

galactopyranoside (5H).
'H NMR, 400 MHz, CDCl3
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'H-'H COSY NMR, CDCl3
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TH-13C HMBC NMR, CDCl;

N R N

Ph/VO
/&/ gOBn

e ‘ BnO

O,N

N .

8

o 08¢

LrY @'a‘

[ B 1

@4 WD ©

]
Bip o§o

50

T
®
8
f1 (ppm)

|-100

|- 105

L110
1

'H-13C HMBC-GATED NMR, CDCl3

L

4 43 4.
2 (ppm)

95

{100

101

102

f1 (ppm)

[-103

{104

f105

|- 106

=107

|- 108

109

L11o

4.9 4.8
2 (ppm)

S128



-

OMe
o
0]
OBn
Ph
4.0

NO,
T
45
1 (ppm)

i

BnO
O,N

Ph—\~

Methyl 2-O-(3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-a/B-p-glucopyranosyl)-3-O-benzyl-4,6-O-

benzylidene-o-p-mannopyranoside (51).
'H NMR, 400 MHz, CDCl3
3C-APT NMR, 101 MHz, CDCl;3
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'H-'H COSY NMR, CDCls
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'H-13C HMBC NMR, CDCl3
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'H-13C HMBC-GATED NMR, CDCl3
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2,2,2-Trifluoroethyl 3-O-benzyl-4,6-O-benzylidene-2-deoxy-2-(3,5-dinitro-4-pyridone)-o/p-D-glucopyranoside (5J).

'H NMR, 400 MHz, acetone-des
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13C-APT NMR, 101 MHz, acetone-ds
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TH-'H COSY NMR, acetone-ds
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TH-13C HSQC NMR, acetone-de
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