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Scheme S1. Initial study to prepare D-allosamine starting from methyl--GlucNAc 

 

4-(benzylcarbamoyl)-4-hydroxy-2-(hydroxymethyl)-6-isopropoxytetrahydro-2H-

pyran-3-yl benzoate  (22a and 22b) 

 

(2S,3R,4S,5R,6R)-3-acetamido-N-benzyl-4,5-dihydroxy-6-(hydroxymethyl)-2-

isopropoxytetrahydro-2H-pyran-4-carboxamide (23) 
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Spectroscopic data 

Methyl 2-acetamido-2-deoxy--D-glucopyranoside (2) 
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Methyl 2-acetamido-2-deoxy--D-glucopyran-3-ulose (3) 
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Methyl 2-acetamido-2-deoxy--D-allopyranoside (4) 

 

 
 

 

 

 



  S10 

 

 



  S11 

 

 

150 200 250 300 350 400 450 500 550

m/z

0

10

20

30

40

50

60

70

80

90

100

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

258.09501

493.20061
204.08673

186.07614
236.11298

138.05493

168.06553

274.06906 525.13781326.08286 471.21862420.38227372.63920

501.51969

236.11286

NL:
2.68E7

JZG_050#8-19  
RT: 0.18-0.49  AV: 
12 T: FTMS + p ESI 
Full ms 
[120.00-550.00] 

NL:
8.89E5

C 9 H18 NO6: 
C 9 H18 N1 O6

pa Chrg 1

224 226 228 230 232 234 236 238 240 242 244 246 248 250 252 254

m/z

0

10

20

30

40

50

60

70

80

90

100

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

236.11298

237.11622
234.09743

232.08205 254.06405238.11737226.06915 228.24106 246.09719 250.94157240.40188

236.11286

237.11622

238.11711 241.12471 243.12896

NL:
1.23E7

JZG_050#8-19  
RT: 0.18-0.49  AV: 
12 T: FTMS + p ESI 
Full ms 
[120.00-550.00] 

NL:
8.89E5

C 9 H18 NO6: 
C 9 H18 N1 O6

pa Chrg 1



  S12 

Isopropyl 2-acetamido-2-deoxy--D-glucopyranoside (6) 
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Isopropyl 2-acetamido-2-deoxy--D-glucopyran-3-uloside (7) 
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Isopropyl 2-acetamido-2-deoxy--D-allopyranoside (8) 
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Isopropyl 2-acetamido-2-deoxy--D-glucopyran-3-uloside (25). 
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Isopropyl 2-acetamido-2-deoxy--D-allopyranoside (26). 

 

 

 

 

 

 

A mixture of Gluco and allo-configured products after reduction with NaBH4. 
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Isopropyl 2-acetamido-2-deoxy--D-allopyranoside 
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Isopropyl 2-acetamido-2-deoxy--D-glucopyranoside
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D-Allosamine (5)  
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Benzyl 2-acetamido-2-deoxy--D-glucopyranoside (9)  
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Benzyl 2-acetamido-2-deoxy--D-glucopyran-3-uloside (10) 
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Benzyl 2-acetamido-2-deoxy--D-allopyranoside (11) 
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pa Chrg 1
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NL:
1.11E7

JZG_081#6-21  
RT: 0.13-0.55  AV: 
16 T: FTMS + p ESI 
Full ms 
[120.00-550.00] 

NL:
8.33E5

C 15 H22 NO6: 
C 15 H22 N1 O6

pa Chrg 1



  S42 

N-acetyl D-allosamine (12) 
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NL:
6.48E6

JZG_082#9-20  
RT: 0.20-0.51  AV: 
12 T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
8.99E5

C 8 H15 NO6 Na: 
C 8 H15 N1 O6 Na 1

pa Chrg 1



  S44 

N-((2S,3R,5S,6R,Z)-5-hydroxy-6-(hydroxymethyl)-2-isopropoxy-4-(2-

tosylhydrazono)tetrahydro-2H-pyran-3-yl)acetamide (13) 
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NL:
5.21E6

JZG_082#8-22  
RT: 0.18-0.56  AV: 
15 T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
8.99E5

C 8 H15 NO6 Na: 
C 8 H15 N1 O6 Na 1

pa Chrg 1



  S45 

 

 



  S46 

 

 

400 450 500 550 600 650 700 750

m/z

0

10

20

30

40

50

60

70

80

90

100

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

370.10640
z=1

452.14535
z=1

430.16396
z=1

506.52902
z=1

663.71574
z=2

720.36675
z=?

457.12359
z=2

553.34799
z=?

584.54336
z=1

611.24898
z=?

373.10578
z=1

399.81963
z=?
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436.17100

NL:
3.89E6

JZG092#7-22  RT: 
0.15-0.57  AV: 16 
T: FTMS + p ESI 
Full ms 
[350.00-750.00] 

NL:
7.58E5

C 18 H28 N3 O7 S: 
C 18 H28 N3 O7 S 1
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423.36971

z=1

430.16425

431.16760

432.16004
434.16675 437.17189

NL:
7.34E4

JZG092#7-22  RT: 
0.15-0.57  AV: 16 
T: FTMS + p ESI 
Full ms 
[350.00-750.00] 

NL:
7.58E5

C 18 H28 N3 O7 S: 
C 18 H28 N3 O7 S 1

pa Chrg 1



  S47 

N-((2S,3R,4S,5S,6R)-5-hydroxy-6-(hydroxymethyl)-2-isopropoxy-4-(2-

tosylhydrazinyl)tetrahydro-2H-pyran-3-yl)acetamide (14) 
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456.14870 458.15294 460.15719

NL:
1.18E6

JZG092#7-22  RT: 
0.15-0.57  AV: 16 T: 
FTMS + p ESI Full ms 
[350.00-750.00] 

NL:
7.58E5

C 18 H27 N3 O7 SNa: 
C 18 H27 N3 O7 S 1 Na 1

pa Chrg 1
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553.37957
z=1

522.60528
z=1

430.16425

437.17189

NL:
1.48E7

JZG_165#6-21  
RT: 0.13-0.56  AV: 
16 T: FTMS - p ESI 
Full ms 
[50.00-600.00] 

NL:
7.58E5

C 18 H28 N3 O7 S: 
C 18 H28 N3 O7 S 1

pa Chrg 1
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436.70568
z=?
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432.16004
434.16675 436.17100 439.17860

NL:
1.30E6

JZG_165#6-21  
RT: 0.13-0.56  AV: 
16 T: FTMS - p ESI 
Full ms 
[50.00-600.00] 

NL:
7.58E5

C 18 H28 N3 O7 S: 
C 18 H28 N3 O7 S 1

pa Chrg 1



S50 

Isopropyl 2-acetamido-2,3-dideoxy--D-ribo-hexopyranoside (15) 
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417.23521
z=2

248.14925

253.16110

NL:
5.81E6

JZG166#6-21  RT: 
0.12-0.54  AV: 16 
T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
8.72E5

C 11 H22 NO5: 
C 11 H22 N1 O5

pa Chrg 1
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D-lividosamin (16) 
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NL:
2.45E6

JZG166#6-21  RT: 
0.12-0.54  AV: 16 
T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
8.72E5

C 11 H22 NO5: 
C 11 H22 N1 O5

pa Chrg 1
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1H NMR of D-lividosamine hydrochloride after D2O 
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7.54E6

JZG_167#7-25  
RT: 0.16-0.66  AV: 
19 T: FTMS + p 
ESI Full ms 
[50.00-250.00] 

NL:
9.24E5

C 6 H14 NO4: 
C 6 H14 N1 O4

pa Chrg 1
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E/Z-Isopropyl 2-acetamido-2-deoxy-3-O-methyloxime--D-ribo-hexapyranoside (17) 
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JZG_097#6-32  
RT: 0.12-0.83  AV: 
27 T: FTMS + p ESI 
Full ms 
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NL:
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C 12 H23 N2 O6: 
C 12 H23 N2 O6
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NL:
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JZG_097#6-32  RT: 
0.12-0.83  AV: 27 T: 
FTMS + p ESI Full 
ms [180.00-550.00] 

NL:
8.58E5

C 12 H22 N2 O6 Na: 
C 12 H22 N2 O6 Na 1

pa Chrg 1



S59 

Isopropyl 2-acetamido-3-amino-2,3-dideoxy--D-allopyranoside (18) 
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NL:
5.23E7

JZG098#6-20  RT: 
0.13-0.52  AV: 15 
T: FTMS + p ESI 
Full ms 
[120.00-550.00] 

NL:
8.69E5

C 11 H23 N2 O5: 
C 11 H23 N2 O5

pa Chrg 1
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Isopropyl 2,3-diamino-2,3-dideoxy--D-allopyranoside  (19) 
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0.13-0.52  AV: 15 
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Full ms 
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8.69E5
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C 11 H23 N2 O5
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7.40E6

JZG_114#6-21  
RT: 0.12-0.54  AV: 
16 T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
8.90E5

C 9 H21 N2 O4: 
C 9 H21 N2 O4

pa Chrg 1

212 214 216 218 220 222 224 226 228 230 232

m/z

0

10

20

30

40

50

60

70

80

90

100

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

221.14948
z=1

222.15256
z=1

231.13392
z=1

220.76851
z=?

223.15377
z=?

230.15785
z=1

213.12339
z=?

218.15800
z=?

227.08892
z=?

216.94359
z=?

215.42059
z=?

221.14958

222.15294

223.15383 224.15718 226.16143

NL:
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RT: 0.12-0.54  AV: 
16 T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
8.90E5

C 9 H21 N2 O4: 
C 9 H21 N2 O4

pa Chrg 1



S64 

(3aR,4S,6R,7S,7aS)-2-(4-bromophenyl)-6-(hydroxymethyl)-4-isopropoxy-

3,3a,4,6,7,7a-hexahydropyrano[3,4-d]imidazol-7-ol (20) 
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2.20E7

JZG_174#7-17  RT: 
0.15-0.43  AV: 11 
T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
4.18E5

C 16 H22 BrN2 O4: 
C 16 H22 Br1 N2 O4

pa Chrg 1
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NL:
2.20E7

JZG_174#7-17  RT: 
0.15-0.43  AV: 11 
T: FTMS + p ESI 
Full ms 
[180.00-550.00] 

NL:
4.18E5

C 16 H22 BrN2 O4: 
C 16 H22 Br1 N2 O4

pa Chrg 1



S67 

(4S,6R,7S)-2-(4-bromophenyl)-6-(hydroxymethyl)-4-isopropoxy-3,4,6,7-

tetrahydropyrano [3, 4-d] imidazol-7-ol (21) 
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(2S,3R,4S,5R,6R)-3-acetamido-4-(benzylcarbamoyl)-5-hydroxy-6-(hydroxymethyl)-

2-isopropoxytetrahydro-2H-pyran-4-yl benzoate (22a) 
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(2R,3R,4S,5R,6S)-5-acetamido-4-(benzylcarbamoyl)-4-hydroxy-2-(hydroxymethyl)-

6-isopropoxytetrahydro-2H-pyran-3-yl benzoate (22b) 
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(2S,3R,4S,5R,6R)-3-acetamido-N-benzyl-4,5-dihydroxy-6-(hydroxymethyl)-2-

isopropoxytetrahydro-2H-pyran-4-carboxamide (23) 
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Tert-butyl (Z)-2-((2S,3R,5S,6R)-3-acetamido-5-hydroxy-6-(hydroxymethyl)-2-

isopropoxytetrahydro-4H-pyran-4-ylidene)hydrazine-1-carboxylate (24) 
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X-ray crystallography: 

 
Figure S1. Molecular structure of compound 24•CH3OH, showing 50% probability 

ellipsoids. Hydrogen atoms are omitted for clarity. 

 

A single crystal of compound 24 was mounted on top of a cryoloop and transferred into 

the cold nitrogen stream (100 K) of a Bruker-AXS D8 Venture diffractometer. Data 

collection and reduction was done using the Bruker software suite APEX3.
1
 The final 

unit cell was obtained from the xyz centroids of 9994 reflections after integration. A 

multiscan absorption correction was applied, based on the intensities of symmetry-related 

reflections measured at different angular settings (SADABS).
 
The structures were solved 

by direct methods using SHELXT
3
 and refinement of the structure was performed using 

SHLELXL.
4
 The hydrogen atoms were generated by geometrical considerations, 

constrained to idealized geometries and allowed to ride on their carrier atoms with an 

isotropic displacement parameter related to the equivalent displacement parameter of 

their carrier atoms. Crystal data and details on data collection and refinement are 

presented in Table S1  

 

Table S1.  Crystallographic data for 24 

  

chem formula C17 H33 N3 O8 

Mr 407.46 

cryst syst Monoclinic 

color, habit Colourless, block  

size (mm) 0.52 x 0.27 x 0.15 

space group P 21 

a (Å) 10.2358(7) 

b (Å) 8.6625(6) 

c (Å) 12.4764(10) 

, deg 90 

, deg 90.477(2) 
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Figure S2. Molecular structure of 4 with two molecules per unit cell, showing 50% 

probability ellipsoids. Hydrogen atoms are omitted for clarity. 

 

A single crystal of compound 4 was mounted on top of a cryoloop and transferred into 

the cold nitrogen stream (100 K) of a Bruker-AXS D8 Venture diffractometer. Data 

collection and reduction was done using the Bruker software suite APEX3.
2
 The final 

unit cell was obtained from the xyz centroids of 9804 reflections after integration. A 

, deg 90                                                                                     

V (Å3) 1106.21(14) 

Z 2 

calc, g.cm-3 1.450 

µ(Mo K ), cm-1 
0.097 

F(000) 440 

temp (K) 100(2) 

 range (deg) 3.081 – 28.329 

data collected (h,k,l) -13:13, -11:11, -16:16 

no. of rflns collected 39951 

no. of indpndt reflns 5506 

observed reflns 4867 (Fo  2 (Fo)) 

R(F) (%) 3.92 

wR(F2) (%) 9.08 

GooF 1.042 

Weighting a,b 0.0422, 0.3097 

params refined 266 

restraints 1 

min, max resid dens -0.248, 0.409 
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multiscan absorption correction was applied, based on the intensities of symmetry-related 

reflections measured at different angular settings (SADABS).
 
The structures were solved 

using SHELXT
3
 and refinement of the structure was performed using SHELXL.

4
 The 

hydrogen atoms were generated by geometrical considerations, constrained to idealized 

geometries and allowed to ride on their carrier atoms with an isotropic displacement 

parameter related to the equivalent displacement parameter of their carrier atoms. The 

absolute configuration of the model was chosen based on anomalous dispersion effects, 

and refinement of Flack’s parameter converged to 0.03(3). Crystal data and details on 

data collection and refinement are presented in Table S2 

Table S2.  Crystallographic data for 4 

 

 

  

chem formula C9 H17 N O6 

Mr 235.23 

cryst syst orthorhombic 

color, habit colorless, block  

size (mm) 0.40 x 0.25 x 0.12  

space group P 21 21 21 

a (Å) 9.6845(2) 

b (Å) 11.1866(2) 

c (Å) 20.2699(5) 

V (Å3) 2195.97(8) 

Z 8 

calc, g.cm-3 1.423 

µ(Mo K ), cm-1 
1.026 

F(000) 1008 

temp (K) 100(2) 

 range (deg) 4.362 – 74.583 

data collected (h,k,l) -12:11, -13:13, -25:25 

no. of rflns collected 30369 

no. of indpndt reflns 4453 

observed reflns 4365 (Fo  2 (Fo)) 

R(F) (%) 2.34 

wR(F2) (%) 6.04 

GooF 1.089 

Weighting a,b 0.0359, 0.3176  

params refined 305 

restraints 0 

min, max resid dens -0.171, 0.204 

Flack x 0.03(3) 
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