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I. General Experimental Procedures

General Procedure for Selective Staudinger Reaction. To a solution of polyazido starting
material and BOC-ON ([2-(tert-butoxycarbonyloxyimino)-2-phenylacetonitrile]) (2.4 equiv.) in
anhydrous toluene at -78°C under atmospheric nitrogen, trimethylphosphine (1.0 M solution in
toluene, 1.1 equiv.) was added. The reaction was kept at -78°C for 30 minutes, then was stirred
overnight allowing the temperature to warm up to room temperature. The reaction was quenched
with phosphate buffer (pH = 7) and then was concentrated. The residue was re-dissolved with
EtOAc. The organic solution was washed with saturated NaHCO3(,q), water and brine, then dried
over anhydrous Na,SO,4. Removal of the solvent followed by purification with a gradient column
chromatography (Hexanes:EtOAc = 100:0 to 40:60) usually afforded multiple components,
which were characterized by 'H, '°C and 'H-'"H COSY NMR.

General Procedure for Glycosylation and Hydrolysis: A solution of phenylthioglycosyl donor
(1 equiv.), neamine derivative (1.2 equiv.), and activated powder 4A° molecular sieve was mixed
together in anhydrous CH,Cl, at room temperature first. N-iodosuccinimide (1.2 equiv.) was
quickly added into above solution and the reaction mixture was stirred for 3 hrs at room
temperature. Trimethylsilyl triflate (0.15 equiv.) was added. The reaction solution was stirred till
the consumption of the glycosyl donor (ca. 48 hrs, monitored by TLC, Hexane: EtOAc = 65: 35).
The reaction mixture was quenched by the addition of Na,SO4-10H,O(), NaHCO3(5), NaS,03).
After being stirred for 5 mins, the reaction mixture changed color from dark brown to colorless.
Then the reaction mixture was filtered through Celite and the solvent was removed. The crude
product was extracted with EtOAc, washed with H,O, brine and dried over anhydrous Na;SOs.
After removal of the solvents, the crude product was purified with column chromatography. The
glycosylated compounds were often mixed with inseparable impurities, and were fully
characterized after hydrolysis. The glycosylated product was dissolved in tetrahydrofuran (3 mL)
and H,O (1 mL) and LiOH-H,O was added. The reaction mixture was stirred at room
temperature till the completion of the reaction (ca. 24 hrs, monitored by TLC, EtOAc: Hexane =
65: 35). The solvent was removed and the residue was purified via column chromatography to

provide the product as colorless oil.
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IL. "H NMR and “C NMR Spectra for the Synthesized Compounds

Entry Compound Name Page
1 "H NMR of 3'4',5,6-Tetra-0-benzyl-1,3,2',6'-tetraazidoneamine (2) S6
2 "H-"H COSY of 3'4',5,6-Tetra-0-benzyl-1,3,2',6'-tetraazidoneamine (2) S7
3 "H NMR of 3'4',5,6-Tetra-0-acetyl-1,3,2',6'-tetraazidoneamine (3) S8
4 3C NMR of 3'4',5,6-Tetra-0-acetyl-1,3,2',6'-tetraazidoneamine (3) S9
) "H-'"H COSY of 3'4',5,6-Tetra-0-acetyl-1,3,2',6'-tetraazidoneamine (3) S10
6 "H NMR of 3'4',6-Tri-O-acetyl-1,3,2',6'-tetraazidoneamine (4) S11
7 "H-"H COSY of 3',4',6-Tri-0O-acetyl-1,3,2',6'-tetraazidoneamine (4) S12
8 '"H NMR of 3',4',5,6-Tetra-O-acetyl-2'-N-tert-butoxycarbonyl-1,3,6'-triazidoneamine | S13
®

9 BC NMR of 3',4',5,6-Tetra-0O-acetyl-2'-N-tert-butoxycarbonyl-1,3,6'-triazidoneamine | S14
)

10 '"H-'"H COSY of 3'4',5,6-Tetra-0-acetyl-2'-N-tert-butoxycarbonyl-1,3,6'- | S15
triazidoneamine (8)

11 '"H NMR of 3'.4'-Di-O-acetyl-5,6-O-Cyclohexylidene-1-N-tert-butoxycarbonyl-3,2',6'- | S16
triazidoneamine (11)

12 | BC NMR of 3'4'-Di-0-acetyl-5,6-O-Cyclohexylidene-1-N-tert-butoxycarbonyl-3,2',6'- | S17
triazidoneamine (11)

13 |'H-'"H COSY of 3'.4'-Di-O-acetyl-5,6-O-Cyclohexylidene-1-N-tert-butoxycarbonyl- | S18
3,2',6'-triazidoneamine (11)

14 | 'H NMR of 3',4'-Di-O-acetyl-5,6-O-Cyclohexylidene-3-N-tert-butoxycarbonyl-1,2",6'- | S19
triazidoneamine (12)

15 BC NMR of 3'.4'-Di-O-acetyl-5,6-0O-Cyclohexylidene-3-N-tert-butoxycarbonyl-1,2',6'- | S20
triazidoneamine (12)

16 |'H-'"H COSY of 3'.4'-Di-O-acetyl-5,6-O-Cyclohexylidene-3-N-tert-butoxycarbonyl- | S21
1,2',6'-triazidoneamine (12)

17 |'H NMR of 3',4'-Di-0-acetyl-1-N-[(S)-4-(benzyloxycarbonylamino)-2- | S22
benzyloxybutanoyl]-3,2',6'-triazidoneamine (14)

18 B¢ NMR of 3',4'-Di-0-acetyl-1-N-[(S)-4-(benzyloxycarbonylamino)-2- | S23
benzyloxybutanoyl]-3,2',6'-triazidoneamine (14)

19 '"H-'"H COSY of 3',4'-Di-0-acetyl-1-N-[(S)-4-(benzyloxycarbonylamino)-2- | S24
benzyloxybutanoyl]-3,2',6'-triazidoneamine (14)

20 |'H NMR of 3',4'-Di-0-acetyl-3-N-[(5)-4-(benzyloxycarbonylamino)-2- | S25
benzyloxybutanoyl]-1,2',6'-triazidoneamine (15)

21 B¢ NMR of 3',4'-Di-0-acetyl-3-N-[(5)-4-(benzyloxycarbonylamino)-2- | S26
benzyloxybutanoyl]-1,2',6'-triazidoneamine (15)

22 '"H-"H COSY of 3',4'-Di-0-acetyl-3-N-[(S)-4-(benzyloxycarbonylamino)-2- | S27
benzyloxybutanoyl]-1,2',6'-triazidoneamine (15)

23 'H NMR of 3',4',5,6-Tetra-0-acetyl-1-N-[(S)-4-(benzyloxycarbonylamino)-2- | S28

benzyloxybutanoyl]-3,2',6'-triazidoneamine (16)
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24 BC  NMR of 3',4',5,6-Tetra-0-acetyl-1-N-[(S)-4-(benzyloxycarbonylamino)-2- | S29
benzyloxybutanoyl]-3,2',6'-triazidoneamine (16)

25 '"H-'"H COSY of 3',4',5,6-Tetra-0-acetyl-1-N-[(S)-4-(benzyloxycarbonylamino)-2- | S30
benzyloxybutanoyl]-3,2',6'-triazidoneamine (16)

26 |'"H NMR of 3'4'5,6-Tetra-O-acetyl-3-N-[(S)-4-(benzyloxycarbonylamino)-2- | S31
benzyloxybutanoyl]-1,2',6'-triazidoneamine (17)

27 |BC NMR of 3'4'5,6-Tetra-O-acetyl-3-N-[(S)-4-(benzyloxycarbonylamino)-2- | S32
benzyloxybutanoyl]-1,2',6'-triazidoneamine (17)

28 '"H-'H COSY of 3',4',5,6-Tetra-0-acetyl-3-N-[(S)-4-(benzyloxycarbonylamino)-2- | S33
benzyloxybutanoyl]-1,2',6'-triazidoneamine (17)

29 '"H NMR of 3',4',6-Tri-0-acetyl-2’-N-tert-butoxycarbonyl-1,3,6'-triazidoneamine (18) S34

30 13C NMR of 3',4',6-Tri-0O-acetyl-2’-N-tert-butoxycarbonyl-1,3,6'-triazidoneamine (18) | S35

31 "H-'"H COSY of 3'4',6-Tri-O-acetyl-2’-N-tert-butoxycarbonyl-1,3,6'-triazidoneamine | S36
(8)

32 '"H NMR of 3',4',6-Tri-0O-acetyl-1,3,6'-triazidoneamine (19) S37

33 | BC NMR of 3'4',6-Tri-O-acetyl-1,3,6'-triazidoneamine (19) S38

34 | "H-"H COSY of 3'4',6-Tri-O-acetyl-1,3,6'-triazidoneamine (19) S39

35 'H NMR of 3',4',6,2",5",3"",4""'-Hepta-0-acetyl-1-N-tert-butoxycarbonyl- | S40
3,2',6',2"",6'"""-pentaazidoneomycin (21)

36 |C NMR of 3'46,2",5",3'" 4"'-Hepta-O-acetyl-1-N-tert-butoxycarbonyl- | S41
3,2',6',2"",6'"""-pentaazidoneomycin (21)

37 |'H-'H COSY of 3'4'6,2",5",3"" 4" -Hepta-O-acetyl-1-N-tert-butoxycarbonyl- | S42
3,2',6',2"",6"""'-pentaazidoneomycin (21)

38 |'H NMR of 3'.4',6,2",5",3'"" 4""-Hepta-0O-acetyl-1-N-[(S)-4- | S43
(benzyloxycarbonylamino)-2-hydroxybutanoyl]-3,2',6',2'""",6'''-pentaazidoneomycin
(23)

39 | Bc NMR of 3',4',6,2",5",3'"" 4""'-Hepta-0O-acetyl-1-N-[(S)-4- | S44
(benzyloxycarbonylamino)-2-hydroxybutanoyl]-3,2',6',2'"",6'''-pentaazidoneomycin
(23)

40 | 'H-'H COSY of 3',4',6,2",5",3'"" 4""-Hepta-O-acetyl-1-N-[(S)-4- | S45
(benzyloxycarbonylamino)-2-hydroxybutanoyl]-3,2',6',2'"",6'''-pentaazidoneomycin
(23)

41 "H NMR of 1-N-[(S)-4-amino-2-hydroxybutanoyl]neomycin (neokacin) S46

42 | ¥C NMR of 1-N-[(S)-4-amino-2-hydroxybutanoyl]neomycin (neokacin) S47

43 | '"H NMR of 5-0-(2,3,5-Tri-O-acetyl-B-D-ribofuranosyl)-6,3',4'-Tri-O-acetyl-1,3,2',6'- | S48
tetraazidoneamine (25)

44 | BC NMR of 5-0-(2,3,5-Tri-O-acetyl-B-D-ribofuranosyl)-6,3',4'-Tri-O-acetyl-1,3,2',6'- | S49
tetraazidoneamine (25)

45 |'"H-'H COSY of 5-0-(2,3,5-Tri-O-acetyl-p-D-ribofuranosyl)-6,3',4'-Tri-O-acetyl- | S50
1,3,2',6'-tetraazidoneamine (25)

46 | '"H NMR of 5-0-(2,3,5-Tri-O-acetyl-D-ribofuranosyl)-1-N-tert-butoxycarbonyl-6,3',4'- | S51

Tri-0O-acetyl-3,2',6'-triazidoneamine (26)
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47 |BC NMR of 5-0-(2,3,5-Tri-O-acetyl-D-ribofuranosyl)-1-N-tert-butoxycarbonyl- | S52
6,3',4'-Tri-0O-acetyl-3,2',6'-triazidoneamine (26)

48 |'H-'"H COSY of 5-0-(2,3,5-Tri-O-acetyl-D-ribofuranosyl)-1-N-tert-butoxycarbonyl- | S53
6,3',4'-Tri-0O-acetyl-3,2',6'-triazidoneamine (26)

49 |'H NMR of 5-0-(2,3,5-Tri-0-acetyl-B-D-ribofuranosyl)-1-N-[(S)-4- | S54
(benzyloxycarbonylamino)-2-hydroxybutanoyl]-6,3',4'-Tri-O-acetyl-3,2',6'-
triazidoneamine (27)

50 | Bc NMR of 5-0-(2,3,5-Tri-0-acetyl-B-D-ribofuranosyl)-1-N-[(S)-4- | S55
(benzyloxycarbonylamino)-2-hydroxybutanoyl]-6,3',4'-Tri-O-acetyl-3,2',6'-
triazidoneamine (27)

51 | 'H-'H COSY of 5-0-(2,3,5-Tri-0-acetyl-B-D-ribofuranosyl)-1-N-[(S)-4- | S56
(benzyloxycarbonylamino)-2-hydroxybutanoyl]-6,3',4'-Tri-O-acetyl-3,2',6'-
triazidoneamine (27)

52 |'H NMR of 5-O-(B-D-ribofuranosyl)-1-N-[(S)-4-amino-2-hydroxybutanoyllneamine | S57
(Butirosin B)

53 | *C NMR of 5-O-(B-D-ribofuranosyl)-1-N-[(S)-4-amino-2-hydroxybutanoyl|neamine | S58
(Butirosin B)

54 '"H NMR of 6-0-(3-Azido-2,4,6-tri-O-benzyl-3-deoxy-a-D-glucopyranosyl)-1-N-[(S)-4- | S59
(benzyloxycarbonylamino)-2-benzyloxybutanoyl]-3,2'6'-triazidoneamine (29a)

55 BC NMR of 6-0-(3-Azido-2,4,6-tri-O-benzyl-3-deoxy-a-D-glucopyranosyl)-1-N-[(S)-4- | S60
(benzyloxycarbonylamino)-2-benzyloxybutanoyl]-3,2'6'-triazidoneamine (29a)

56 | "H NMR of 6-0-(4-0-((R)-3-Azido-2-((R)-3-azido-2-benzyloxypropoxy)propyl)-2,3-di- | S61
O-benzyl-6-deoxy-a-D-glucopyranosyl)-1-N-[(S)-4-(benzyloxycarbonylamino)-2-
benzyloxybutanoyl]-3,2'6'-triazidoneamine (29b)

57 BC NMR of 6-0-(4-0-((R)-3-Azido-2-((R)-3-azido-2-benzyloxypropoxy)propyl)-2,3- | S62
di-O-benzyl-6-deoxy-a-D-glucopyranosyl)-1-N-[(S)-4-(benzyloxycarbonylamino)-2-
benzyloxybutanoyl]-3,2'6'-triazidoneamine (29b)

58 |'™H NMR of 6-0-(3-Azido-2,4-di-O-benzyl-3-deoxy-a-D-xylopyranosyl)-1-N-[(S)-4- | S63
(benzyloxycarbonylamino)-2-benzyloxybutanoyl]-3,2'6'-triazidoneamine (29c)

59 | BC NMR of 6-0-(3-Azido-2,4-di-O-benzyl-3-deoxy-a-D-xylopyranosyl)-1-N-[(S)-4- | S64
(benzyloxycarbonylamino)-2-benzyloxybutanoyl]-3,2'6'-triazidoneamine (29¢)

60 |'"H NMR of 6-O-(3-Amino-3-deoxy-p-D-glucopyranosyl)-1-N-[(S)-4-amino-2- | S65
hydroxybutanoyljneamine (JLN007)

61 BC NMR of  6-0-(3-Amino-3-deoxy--D-glucopyranosyl)-1-N-[(S)-4-amino-2- | S66
hydroxybutanoyllneamine (JLN007)

62 'H NMR of 6-0-(4-0-((R)-3-Amino-2-((R)-3-Amino-2-hydroxypropoxy)propyl)-6- | S67
deoxy-a-D-glucopyranosyl)-1-N-[(S)-4-amino-2-hydroxybutanoyljneamine (JLN033)

63 BC NMR of 6-0-(4-0-((R)-3-Amino-2-((R)-3-Amino-2-hydroxypropoxy)propyl)-6- | S68
deoxy-a-D-glucopyranosyl)-1-N-[(S)-4-amino-2-hydroxybutanoyl]neamine (JLN033)

64 |'"H NMR of  6-O-(3-Amino-3-deoxy-o-D-xylopyranosyl)-1-N-[(S)-4-amino-2- | S69
hydroxybutanoyljneamine (JLN040)

65 |C NMR of 6-O-(3-Amino-3-deoxy-o-D-xylopyranosyl)-1-N-[(S)-4-amino-2- | S70

hydroxybutanoyljneamine (JLN040)
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3',4'-Di-0-acetyl-1-N-[(S)-4-(benzyloxycarbonylamino)-2-benzyloxybutanoyl]-3,2',6'-triazidoneamine (14)
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3',4'-Di-O-acetyl-3—N-[(S)-4—(benzyloxycarbonylamino)-z-benzyloxybutanoyl]-1,2',6'-triazidoneamine s
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