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Mass analysis 
 
 
Table S1. HRMS for all galactosylated products. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

a HRMS for [M+NH4]
+ 

 
 
 
 
 
 
 
 
 
 
  

Acceptor 
substrate 

Galactosylation 
product 
Chemical 
formula 

HRMS 
calcd for 
[M+H]+ 

HRMS 
found 

1 C21H26O10 439.1599 439.1598 
2 C12H22O10 327.1286 327.1287 
3 C17H24O10 389.1442 389.1441 
4 C21H26O10 439.1599 439.1598 
5 C23H28O10 465.1755 465.1755 
6 C26H30O10 520.2177a 520.2179 
7 C21H26O9S 455.1370 455.1370 
8 C21H26O11S 487.1269 487.1270 
9 C22H28O9 437.1806 437.1804 
12 C22H28O10 453.1755 453.1755 
13 C23H30O11 483.1861 483.1858  
14 C25H34O12 527.2123 527.2123 
15 C27H38O13 571.2385 571.2388 
16 C22H28O11 486.1973a 486.1972 
17 C21H26O11 455.1548 455.1549 
18 C23H28O12 497.1654 497.1655 
19 C22H25NO10 464.1551 464.1550 
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Cloning, expression and purification of β4GALT7 
The part of the b4GALT7 open reading frame (sequence harmonized for expression in E. 

Coli, Genewiz) corresponding to aa 82 to aa 327 was subcloned into the NcoI and NotI sites 

of a pET-41a(+) (Merck Millipore) expression vector using the following primers (Sigma): 

Forward (NcoI restriction site in bold letters)  

aa 82: 5’-GCATCTCCCATGGAGCATTGGGAGGAAGATGCCAGTT-3' 

Reverse (NotI restriction site in bold letters) aa 327: 5’-

GCATCTGCGGCCGCATTAGCTAAATGTACACCAAGGGGTTGC-3’ 

The plasmid product, pET-41a(+)-β4GALT7aa82, was amplified (Library Efficiency DH5α 

bacteria, Invitrogen), purified (HiSpeed Plasmid Midi Kit, Qiagen) and sequenced (Eurofins 

MWG Operon). BL21(DE3) E. Coli bacteria (Merck Millipore) were transformed with pET-

41a(+)-β4GALT7aa82 and grown on LB agar containing kanamycin (30 mg/ml). A resistant 

colony was transferred to selective LB medium and grown at 37 °C with shaking at 250 rpm 

to OD600≈0.5. Expression was induced at 32 °C with IPTG (0.56 mM, Sigma) and culture 

was left shaking at 250 rpm over night. Cells were pelleted and then lysed with Cellytic (1X, 

Sigma) in Tris (20 mM, pH 7.6), NaCl (500 mM), Benzonase (50 U/ml, Sigma), lysozyme 

(0.2 mg/ml, Sigma) and PMSF (1 mM) for 20 min at 22 °C. Clarified lysate was applied to an 

equilibrated HisTrap HP column (GE Healthcare) at a flowrate of 1 ml/min. The column was 

washed with a phosphate buffer (20 mM, pH 7.4) containing NaCl (500 mM) and imidazole 

(40 mM), after which the protein was eluted by an imidazole gradient (40-250 mM). Protein 

purity for each eluted fraction was analyzed by SDS-PAGE on a Bis-Tris 4-12 % gel in 

MOPS buffer (Invitrogen), visualized by Brilliant Blue G colloidal (Sigma). Fractions 

containing pure protein were pooled and buffer exchanged into TBS (20 mM, pH 7.9) on PD-

10 columns (GE Healthcare).	
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1H-NMR Phenyl β-D-xylopyranoside (3) 
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13C-NMR Phenyl β-D-xylopyranoside (3) 
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1H-NMR 1-Naphthyl β-D-xylopyranoside (4) 
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13C-NMR 1-Naphthyl β-D-xylopyranoside (4) 
 

 
 

 

 

30
40

50
60

70
80

90
10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

pp
m

66.980

71.071
74.857
77.828

103.276

110.451

123.149
123.291
126.335
126.806
127.349
127.456
128.439
136.056

154.471

PC
   

   
   

   
   

  1
.4

0
G

B 
   

   
   

   
   

   
 0

LB
   

   
   

   
   

  1
.0

0 
H

z
SS

B 
   

   
   

   
   

   
0

W
D

W
   

   
   

   
   

   
EM

SF
   

   
   

 1
00

.6
12

62
70

 M
H

z
SI

   
   

   
   

   
 3

27
68

P1
   

   
   

   
   

  9
.8

0 
us

ec
N

U
C1

   
   

   
   

   
 1

3C
SF

O
1 

   
   

 1
00

.6
22

82
98

 M
H

z
==

==
==

==
 C

H
A

N
N

EL
 f1

 =
==

==
==

=

TD
0 

   
   

   
   

   
   

1
D

11
   

   
   

 0
.0

30
00

00
0 

se
c

D
1 

   
   

   
 0

.0
01

00
00

0 
se

c
TE

   
   

   
   

   
 2

94
.4

 K
D

E 
   

   
   

   
   

 6
.5

0 
us

ec
D

W
   

   
   

   
   

20
.8

00
 u

se
c

RG
   

   
   

   
   

   
 5

7
A

Q
   

   
   

   
0.

99
99

89
2 

se
c

FI
D

RE
S 

   
   

  0
.5

00
03

0 
H

z
SW

H
   

   
   

  2
40

38
.4

61
 H

z
D

S 
   

   
   

   
   

   
 4

N
S 

   
   

   
   

   
 4

00
0

SO
LV

EN
T 

   
   

   
  M

eO
D

TD
   

   
   

   
   

 4
80

74
PU

LP
RO

G
   

   
   

 z
gd

c3
0

PR
O

BH
D

   
5 

m
m

 P
A

BB
O

 B
B−

IN
ST

RU
M

   
   

   
  s

pe
ct

Ti
m

e 
   

   
   

   
  0

.4
0

D
at

e_
   

   
   

 2
01

41
01

5
PR

O
CN

O
   

   
   

   
   

 1
EX

PN
O

   
   

   
   

   
  3

N
A

M
E 

   
   

   
SM

−D
11

5_
D

O
HO H

O
O
H
O

4



	
   S9 

1H-NMR 4-Phenylphenyl β-D-xylopyranoside (5) 
 

 

 
 

 

2.
5

3.
0

3.
5

4.
0

4.
5

5.
0

5.
5

6.
0

6.
5

7.
0

7.
5

8.
0

8.
5

9.
0

9.
5

pp
m

3.356
3.382
3.385
3.410
3.432
3.444
3.449
3.453
3.462
3.484
3.577
3.581
3.591
3.594
3.616
3.915
3.928
3.943
3.957

4.898
4.916

7.113
7.120
7.125
7.137
7.142
7.149
7.266
7.269
7.287
7.303
7.305
7.381
7.401
7.415
7.419
7.528
7.535
7.540
7.553
7.557
7.565
7.573
7.576

3.196
1.049

1.043

1.369

2.073
1.000
2.079
4.168

PC
   

   
   

   
   

  4
.0

0
G

B 
   

   
   

   
   

   
 0

LB
   

   
   

   
   

  0
.3

0 
H

z
SS

B 
   

   
   

   
   

   
0

W
D

W
   

   
   

   
   

   
EM

SF
   

   
   

 4
00

.1
30

00
79

 M
H

z
SI

   
   

   
   

   
13

10
72

P1
   

   
   

   
   

  9
.8

0 
us

ec
N

U
C1

   
   

   
   

   
  1

H
SF

O
1 

   
   

 4
00

.1
33

20
10

 M
H

z
==

==
==

==
 C

H
A

N
N

EL
 f1

 =
==

==
==

=

TD
0 

   
   

   
   

   
   

1
D

1 
   

   
   

 0
.0

01
00

00
0 

se
c

TE
   

   
   

   
   

 2
94

.2
 K

D
E 

   
   

   
   

   
 6

.5
0 

us
ec

D
W

   
   

   
   

   
69

.3
33

 u
se

c
RG

   
   

   
   

   
   

18
1

A
Q

   
   

   
   

3.
99

98
90

1 
se

c
FI

D
RE

S 
   

   
  0

.1
25

00
5 

H
z

SW
H

   
   

   
   

72
11

.5
39

 H
z

D
S 

   
   

   
   

   
   

 2
N

S 
   

   
   

   
   

   
32

SO
LV

EN
T 

   
   

   
  M

eO
D

TD
   

   
   

   
   

 5
76

90
PU

LP
RO

G
   

   
   

   
zg

30
PR

O
B

H
D

   
5 

m
m

 P
A

B
B

O
 B

B
−

IN
ST

RU
M

   
   

   
  s

pe
ct

Ti
m

e 
   

   
   

   
  8

.5
7

D
at

e_
   

   
   

 2
01

40
91

1
PR

O
CN

O
   

   
   

   
   

 1
EX

PN
O

   
   

   
   

   
  4

N
A

M
E 

   
   

   
SM

−D
12

3_
D

O
HO H

O
O
H
O

5



	
   S10 

13C-NMR 4-Phenylphenyl β-D-xylopyranoside (5) 
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   S11 

1H-NMR (9-Anthracene)-methyl β-D-xylopyranoside (6) 
 

 
 

 

 

2.
5

3.
0

3.
5

4.
0

4.
5

5.
0

5.
5

6.
0

6.
5

7.
0

7.
5

8.
0

8.
5

9.
0

9.
5

pp
m3.181

3.200
3.204
3.218
3.223
3.244
3.246
3.250
3.272
3.294
3.485
3.514
3.527
3.535
3.539
3.549
3.553
3.561
3.574
3.595
3.649
3.991
4.005
4.020
4.033
4.442
4.461

5.651
5.679
5.819
5.847

7.464
7.466
7.480
7.482
7.487
7.501
7.503
7.536
7.540
7.552
7.558
7.562
7.575
7.578
8.035
8.056
8.480
8.502
8.530

3.354

1.274

0.988

0.941

1.016
1.000

1.960
2.146

2.015

2.985

PC
   

   
   

   
   

  4
.0

0
G

B 
   

   
   

   
   

   
 0

LB
   

   
   

   
   

  0
.3

0 
H

z
SS

B 
   

   
   

   
   

   
0

W
D

W
   

   
   

   
   

   
EM

SF
   

   
   

 4
00

.1
30

00
78

 M
H

z
SI

   
   

   
   

   
13

10
72

P1
   

   
   

   
   

  9
.8

0 
us

ec
N

U
C1

   
   

   
   

   
  1

H
SF

O
1 

   
   

 4
00

.1
33

20
10

 M
H

z
==

==
==

==
 C

H
A

N
N

EL
 f1

 =
==

==
==

=

TD
0 

   
   

   
   

   
   

1
D

1 
   

   
   

 0
.0

01
00

00
0 

se
c

TE
   

   
   

   
   

 2
95

.1
 K

D
E 

   
   

   
   

   
 6

.5
0 

us
ec

D
W

   
   

   
   

   
69

.3
33

 u
se

c
RG

   
   

   
   

   
   

18
1

A
Q

   
   

   
   

3.
99

98
90

1 
se

c
FI

D
RE

S 
   

   
  0

.1
25

00
5 

H
z

SW
H

   
   

   
   

72
11

.5
39

 H
z

D
S 

   
   

   
   

   
   

 2
N

S 
   

   
   

   
   

  1
28

SO
LV

EN
T 

   
   

   
  M

eO
D

TD
   

   
   

   
   

 5
76

90
PU

LP
RO

G
   

   
   

   
zg

30
PR

O
B

H
D

   
5 

m
m

 P
A

B
B

O
 B

B
−

IN
ST

RU
M

   
   

   
  s

pe
ct

Ti
m

e 
   

   
   

   
 1

6.
51

D
at

e_
   

   
   

 2
01

40
91

5
PR

O
CN

O
   

   
   

   
   

 1
EX

PN
O

   
   

   
   

   
  1

N
A

M
E 

   
   

   
SM

−D
13

7_
C

O
HO H

O
O
H
O

6



	
   S12 

13C-NMR (9-Anthracene)-methyl β-D-xylopyranoside (6) 
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1H-NMR 2-Naphthyl 1-thio-β-D-xylopyranoside (7) 
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13C-NMR 2-Naphthyl 1-thio-β-D-xylopyranoside (7) 
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1H-NMR 2-Naphthyl β-D-xylopyranosyl sulfone (8) 
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13C-NMR 2-Naphthyl β-D-xylopyranosyl sulfone (8) 
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1H-NMR 2-Naphthyl β-L-xylopyranoside (10) 
 

 

 
 

 

2.
5

3.
0

3.
5

4.
0

4.
5

5.
0

5.
5

6.
0

6.
5

7.
0

7.
5

8.
0

8.
5

9.
0

9.
5

pp
m

3.426
3.441
3.452
3.455
3.464
3.480
3.485
3.487
3.503
3.507
3.526
3.579
3.592
3.600
3.604
3.614
3.617
3.626
3.639
3.954
3.967
3.982
3.995
5.019
5.037

7.252
7.258
7.274
7.280
7.330
7.333
7.347
7.350
7.353
7.367
7.371
7.411
7.418
7.428
7.431
7.435
7.449
7.452
7.755
7.775
7.798

3.141
1.063

1.012

1.000

0.976
1.029
2.140

3.160

PC
   

   
   

   
   

  4
.0

0
G

B 
   

   
   

   
   

   
 0

LB
   

   
   

   
   

  0
.3

0 
H

z
SS

B 
   

   
   

   
   

   
0

W
D

W
   

   
   

   
   

   
EM

SF
   

   
   

 4
00

.1
30

00
78

 M
H

z
SI

   
   

   
   

   
13

10
72

SF
O

1 
   

   
 4

00
.1

33
40

11
 M

H
z

PL
1W

   
   

  2
7.

00
71

60
19

 W
PL

1 
   

   
   

   
  −

5.
00

 d
B

P1
   

   
   

   
   

  9
.1

0 
us

ec
N

U
C1

   
   

   
   

   
  1

H
==

==
==

==
 C

H
A

N
N

EL
 f1

 =
==

==
==

=

TD
0 

   
   

   
   

   
   

1
D

1 
   

   
   

 0
.0

01
00

00
0 

se
c

TE
   

   
   

   
   

 3
00

.0
 K

D
E 

   
   

   
   

   
 6

.0
0 

us
ec

D
W

   
   

   
   

   
69

.3
33

 u
se

c
RG

   
   

   
   

   
   

36
2

A
Q

   
   

   
   

3.
99

98
90

1 
se

c
FI

D
R

ES
   

   
   

0.
12

50
05

 H
z

SW
H

   
   

   
   

72
11

.5
39

 H
z

D
S 

   
   

   
   

   
   

 2
N

S 
   

   
   

   
   

   
32

SO
LV

EN
T 

   
   

   
  M

eO
D

TD
   

   
   

   
   

 5
76

90
PU

LP
RO

G
   

   
   

   
zg

30
PR

O
B

H
D

   
5 

m
m

 P
A

B
B

O
 B

B
/

IN
ST

RU
M

   
   

   
  s

pe
ct

Ti
m

e 
   

   
   

   
  8

.4
4

D
at

e_
   

   
   

 2
01

30
81

2
PR

O
CN

O
   

   
   

   
   

 1
EX

PN
O

   
   

   
   

   
  1

N
A

M
E 

   
   

   
  K

H
−C

00
2

O
O

HO
HO

O
H

10



	
   S18 

13C-NMR 2-Naphthyl β-L-xylopyranoside (10) 
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1H-NMR 2-Naphthyl α-D-xylopyranoside (11) 
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13C-NMR 2-Naphthyl α-D-xylopyranoside (11) 
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1H-NMR 2-(6-Cyano-naphthyl) β-D-xylopyranoside (19) 
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13C-NMR 2-(6-Cyano-naphthyl) β-D-xylopyranoside (19) 
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1H-NMR 2-Naphthyl 1-thio-α-L-arabinopyranoside (23) 
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   S24 

13C-NMR 2-Naphthyl 1-thio-α-L-arabinopyranoside (23) 
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   S25 

1H-NMR α-L-Arabinopyranoside 2-naphthyl sulfone (24) 
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13C-NMR α-L-Arabinopyranoside 2-naphthyl sulfone (24) 
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1H-NMR (2-Naphthyl)-methyl α-L-arabinopyranoside (25) 
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13C-NMR (2-Naphthyl)-methyl α-L-arabinopyranoside (25) 
 

 

 
 

 

30
40

50
60

70
80

90
10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

pp
m

66.938
69.661
71.623
72.507
74.251

103.911

126.930
127.089
127.126
127.739
128.657
128.913
128.970
134.506
134.767
136.648

PC
   

   
   

   
   

  1
.4

0
G

B 
   

   
   

   
   

   
 0

LB
   

   
   

   
   

  1
.0

0 
H

z
SS

B 
   

   
   

   
   

   
0

W
D

W
   

   
   

   
   

   
EM

SF
   

   
   

 1
00

.6
12

62
71

 M
H

z
SI

   
   

   
   

   
 3

27
68

P1
   

   
   

   
   

  9
.8

0 
us

ec
N

U
C1

   
   

   
   

   
 1

3C
SF

O
1 

   
   

 1
00

.6
22

82
98

 M
H

z
==

==
==

==
 C

H
A

N
N

EL
 f1

 =
==

==
==

=

TD
0 

   
   

   
   

   
   

1
D

11
   

   
   

 0
.0

30
00

00
0 

se
c

D
1 

   
   

   
 0

.0
01

00
00

0 
se

c
TE

   
   

   
   

   
 2

94
.8

 K
D

E 
   

   
   

   
   

 6
.5

0 
us

ec
D

W
   

   
   

   
   

20
.8

00
 u

se
c

RG
   

   
   

   
   

   
 5

7
A

Q
   

   
   

   
0.

99
99

89
2 

se
c

FI
D

RE
S 

   
   

  0
.5

00
03

0 
H

z
SW

H
   

   
   

  2
40

38
.4

61
 H

z
D

S 
   

   
   

   
   

   
 4

N
S 

   
   

   
   

   
 9

00
0

SO
LV

EN
T 

   
   

   
  M

eO
D

TD
   

   
   

   
   

 4
80

74
PU

LP
RO

G
   

   
   

 z
gd

c3
0

PR
O

BH
D

   
5 

m
m

 P
A

BB
O

 B
B−

IN
ST

RU
M

   
   

   
  s

pe
ct

Ti
m

e 
   

   
   

   
 2

2.
59

D
at

e_
   

   
   

 2
01

40
90

1
PR

O
CN

O
   

   
   

   
   

 1
EX

PN
O

   
   

   
   

   
  3

N
A

M
E 

   
   

   
  K

T−
D

06
6

O
HO

O
H
O

O
H

25



	
   S29 

1H-NMR 5-(2-Naphthoxy)-3-oxo-1-pentyl α-L-arabinopyranoside (26) 
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13C-NMR 5-(2-Naphthoxy)-3-oxo-1-pentyl α-L-arabinopyranoside (26) 
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   S31 

1H-NMR 1-Naphthyl 2,3,4-tri-O-acetyl-β-D-xylopyranoside (29) 
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   S32 

13C-NMR 1-Naphthyl 2,3,4-tri-O-acetyl-β-D-xylopyranoside (29) 
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   S33 

1H-NMR 4-Phenylphenyl 2,3,4-tri-O-acetyl-β-D-xylopyranoside (30) 
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   S34 

13C-NMR 4-Phenylphenyl 2,3,4-tri-O-acetyl-β-D-xylopyranoside (30) 
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   S35 

1H-NMR 2-(6-Cyano-naphthyl) 2,3,4-tri-O-acetyl-β-D-xylopyranoside (31) 
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   S36 

13C-NMR 2-(6-Cyano-naphthyl) 2,3,4-tri-O-acetyl-β-D-xylopyranoside (31) 
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   S37 

1H-NMR 2-Naphthyl 2,3,4-tri-O-acetyl-1-thio-β-D-xylopyranoside (32) 
 

 
 

 

 

1.
5

2.
0

2.
5

3.
0

3.
5

4.
0

4.
5

5.
0

5.
5

6.
0

6.
5

7.
0

7.
5

8.
0

8.
5

9.
0

9.
5

pp
m

2.046
2.057
2.122

3.426
3.447
3.455
3.477
4.295
4.307
4.324
4.337
4.903
4.910
4.915
4.924
4.931
4.936
4.945
4.957
4.975
4.995
5.015
5.181
5.201
5.221

7.472
7.484
7.485
7.489
7.495
7.497
7.503
7.507
7.509
7.524
7.528
7.545
7.550
7.779
7.793
7.801
7.809
7.819
7.832
7.977
7.981

6.100
3.058

1.014

1.007

2.027
0.987
1.003

2.992

3.003
1.000

PC
   

   
   

   
   

  4
.0

0
G

B 
   

   
   

   
   

   
 0

LB
   

   
   

   
   

  0
.3

0 
H

z
SS

B 
   

   
   

   
   

   
0

W
D

W
   

   
   

   
   

   
EM

SF
   

   
   

 4
00

.1
30

01
00

 M
H

z
SI

   
   

   
   

   
13

10
72

P1
   

   
   

   
   

  9
.8

0 
us

ec
N

U
C1

   
   

   
   

   
  1

H
SF

O
1 

   
   

 4
00

.1
33

20
10

 M
H

z
==

==
==

==
 C

H
A

N
N

EL
 f1

 =
==

==
==

=

TD
0 

   
   

   
   

   
   

1
D

1 
   

   
   

 0
.0

01
00

00
0 

se
c

TE
   

   
   

   
   

 2
93

.6
 K

D
E 

   
   

   
   

   
 6

.5
0 

us
ec

D
W

   
   

   
   

   
69

.3
33

 u
se

c
RG

   
   

   
   

   
  7

1.
8

A
Q

   
   

   
   

3.
99

98
90

1 
se

c
FI

D
RE

S 
   

   
  0

.1
25

00
5 

H
z

SW
H

   
   

   
   

72
11

.5
39

 H
z

D
S 

   
   

   
   

   
   

 2
N

S 
   

   
   

   
   

   
 8

SO
LV

EN
T 

   
   

   
 C

D
Cl

3
TD

   
   

   
   

   
 5

76
90

PU
LP

RO
G

   
   

   
   

zg
30

PR
O

B
H

D
   

5 
m

m
 P

A
B

B
O

 B
B

−
IN

ST
RU

M
   

   
   

  s
pe

ct
Ti

m
e 

   
   

   
   

  7
.3

5
D

at
e_

   
   

   
 2

01
40

82
6

PR
O

CN
O

   
   

   
   

   
 1

EX
PN

O
   

   
   

   
   

  1
N

A
M

E 
   

   
   

SM
−D

12
1_

C

O
A
c
O
A
c
O

O
A
c

S

32



	
   S38 

13C-NMR 2-Naphthyl 2,3,4-tri-O-acetyl-1-thio-β-D-xylopyranoside (32) 
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   S39 

1H-NMR 2-Naphthyl 2,3,4-tri-O-acetyl β-D-xylopyranosyl sulfone (33) 
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   S40 

13C-NMR 2-Naphthyl 2,3,4-tri-O-acetyl β-D-xylopyranosyl sulfone (33) 
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   S41 

1H-NMR 2-Naphthyl 2,3,4-tri-O-acetyl β-L-xylopyranoside (35) 
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   S42 

13C-NMR 2-Naphthyl 2,3,4-tri-O-acetyl β-L-xylopyranoside (35) 
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   S43 

1H-NMR 2-Naphthyl 2,3,4-tri-O-acetyl 1-thio-α-L-arabinopyranoside (38) 
 

 
 

 

 

10
9

8
7

6
5

4
3

2
1

pp
m

2.068
2.086
2.128

3.687
3.692
3.719
3.724
4.183
4.194
4.214
4.225
4.915
4.934
5.120
5.129
5.141
5.149
5.282
5.288
5.293
5.298
5.302
5.307
5.322
7.466
7.478
7.481
7.491
7.501
7.504
7.516
7.551
7.556
7.573
7.577
7.779
7.790
7.794
7.801
7.810
7.815
7.829
8.003
8.008

3.025
2.953
3.061

1.000

1.023

0.970
1.007
2.016

2.025
1.024
3.078
0.974

PC
   

   
   

   
   

  4
.0

0
G

B 
   

   
   

   
   

   
 0

LB
   

   
   

   
   

  0
.3

0 
H

z
SS

B 
   

   
   

   
   

   
0

W
D

W
   

   
   

   
   

   
EM

SF
   

   
   

 4
00

.1
30

01
01

 M
H

z
SI

   
   

   
   

   
13

10
72

P1
   

   
   

   
   

  9
.8

0 
us

ec
N

U
C1

   
   

   
   

   
  1

H
SF

O
1 

   
   

 4
00

.1
33

20
10

 M
H

z
==

==
==

==
 C

H
A

N
N

EL
 f1

 =
==

==
==

=

TD
0 

   
   

   
   

   
   

1
D

1 
   

   
   

 0
.0

01
00

00
0 

se
c

TE
   

   
   

   
   

 2
94

.8
 K

D
E 

   
   

   
   

   
 6

.5
0 

us
ec

D
W

   
   

   
   

   
69

.3
33

 u
se

c
RG

   
   

   
   

   
   

18
1

A
Q

   
   

   
   

3.
99

98
90

1 
se

c
FI

D
RE

S 
   

   
  0

.1
25

00
5 

H
z

SW
H

   
   

   
   

72
11

.5
39

 H
z

D
S 

   
   

   
   

   
   

 2
N

S 
   

   
   

   
   

   
32

SO
LV

EN
T 

   
   

   
 C

D
Cl

3
TD

   
   

   
   

   
 5

76
90

PU
LP

RO
G

   
   

   
   

zg
30

PR
O

B
H

D
   

5 
m

m
 P

A
B

B
O

 B
B

−
IN

ST
RU

M
   

   
   

  s
pe

ct
Ti

m
e 

   
   

   
   

  9
.0

8
D

at
e_

   
   

   
 2

01
40

90
9

PR
O

CN
O

   
   

   
   

   
 1

EX
PN

O
   

   
   

   
   

  1
N

A
M

E 
   

   
   

  K
T−

D
08

0

O

A
c
O

O
A
c

S

O
A
c

38



	
   S44 

13C-NMR 2-Naphthyl 2,3,4-tri-O-acetyl 1-thio-α-L-arabinopyranoside (38) 
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   S45 

 1H-NMR 2-Naphthyl 2,3,4-tri-O-acetyl α-L-arabinopyranosyl sulfone (39) 
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13C-NMR 2-Naphthyl 2,3,4-tri-O-acetyl α-L-arabinopyranosyl sulfone (39) 
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   S47 

1H-NMR (2-Naphthyl)-methyl 2,3,4-tri-O-acetyl α-L-arabinopyranoside (40) 
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   S48 

13C-NMR (2-Naphthyl)-methyl 2,3,4-tri-O-acetyl α-L-arabinopyranoside (40) 
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   S49 

1H-NMR 5-Chloro-3-oxo-1-pentyl 2,3,4-tri-O-acetyl-α-L-arabinopyranoside (42) 
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   S50 

13C-NMR 5-Chloro-3-oxo-1-pentyl 2,3,4-tri-O-acetyl-α-L-arabinopyranoside (42) 
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   S51 

1H-NMR 5-(2-Naphthoxy)-3-oxo-1-pentyl 2,3,4-tri-O-acetyl-α-L-arabinopyranoside (43) 
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   S52 

13C-NMR 5-(2-Naphthoxy)-3-oxo-1-pentyl 2,3,4-tri-O-acetyl-α-L-arabinopyranoside (43) 
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