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Synthesis of Glucosamine-NSAID Bioconjugates
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'H and 13C NMR spectra and CHN or ESI data for compounds 3a - d, 3g - h, 7a - h, 6a, 6b, 6b’, 6¢', 6d', 6e, 6f', 6g and 6h.
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanine, 3a
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2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanine, 3a
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Rachel Alexandra Jones
2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanine, 3a


(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanine, 3b
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanine, 3b
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanine, 3b
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Rachel Alexandra Jones
(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanine, 3b 


(2-((2,3-Dimethylphenyl)amino)benzoyl)-L-valine, 3¢
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(2-((2,3-Dimethylphenyl)amino)benzoyl)-L-valine, 3¢
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(2-((2,3-Dimethylphenyl)amino)benzoyl)-L-phenylalanine, 3d
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(2-((2,3-Dimethylphenyl)amino)benzoyl)-L-phenylalanine, 3d
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(2-((2,3-Dimethylphenyl)amino)benzoyl)-L-phenylalanine, 3d
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-glycine, 3g
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-glycine, 3g
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-glycine, 3g
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Rachel Alexandra Jones
(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-glycine, 3g 


(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-y-aminobutyric acid, 3h
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-y-aminobutyric acid, 3h
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(2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-y-aminobutyric acid, 3h
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1,3,4,6-Tetra- O-acetyl-2-[(N-(tert-butoxycarbonyl)glycyl)-amino]-2-deoxy-B-D-glucopyranose, 7a
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1,3,4,6-Tetra-O-acetyl-2-[(N-(tert-butoxycarbonyl)glycyl)-amino]-2-deoxy-p-D-glucopyranose, 7a
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(tert-butoxycarbonyl)glycyl)-amino]-2-deoxy-β-D-glucopyranose, 7a 
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(tert-butoxycarbonyl)-L-alanyl)-amino]-2-deoxy-β-D-glucopyranose, 7b 
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1,3,4,6-Tetra- O-acetyl-2-[(N-(tert-butoxycarbonyl)-L-valyl)-amino]-2-deoxy-B-D-glucopyranose, 7c
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1,3,4,6-Tetra-O-acetyl-2-[(N-(tert-butoxycarbonyl)-L-valyl)-amino]-2-deoxy-B-D-glucopyranose, 7c
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(tert-butoxycarbonyl)-L-valyl)-amino]-2-deoxy-β-D-glucopyranose, 7c 


1,3,4,6-Tetra- O-acetyl-2-[(N-(tert-butoxycarbonyl)-L-phenylalanyl)-amino]-2-deoxy-B-D-glucopyranose, 7d
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1,3,4,6-Tetra- O-acetyl-2-[(N-(tert-butoxycarbonyl)-L-phenylalanyl)-amino]-2-deoxy-B-D-glucopyranose, 7d
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(tert-butoxycarbonyl)-L-phenylalanyl)-amino]-2-deoxy-β-D-glucopyranose, 7d 


1,3,4,6-Tetra- O-acetyl-2-[(N-(carbobenzyloxy)glycyl)-amino]-2-deoxy-B-D-glucopyranose, 7e
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1,3,4,6-Tetra- O-acetyl-2-[(N-(carbobenzyloxy)glycyl)-amino]-2-deoxy-B-D-glucopyranose, 7e
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1,3,4,6-Tetra-O-acetyl-2-[(N-(carbobenzyloxy)glycyl)-amino]-2-deoxy-B-D-glucopyranose, 7e 3 H&__ 02>
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(carbobenzyloxy)glycyl)-amino]-2-deoxy-β-D-glucopyranose, 7e 


1,3,4,6-Tetra- O-acetyl-2-[(N-(carbobenzyloxy)-L-alanyl)-amino]-2-deoxy-B-D-glucopyranose, 7f
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1,3,4,6-Tetra- O-acetyl-2-[(N-(carbobenzyloxy)-L-alanyl)-amino]-2-deoxy-B-D-glucopyranose, 7f
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1,3,4,6-Tetra-O-acetyI-2-[(N-(carbobenzyloxy)—L-aIanyI)-amino]-2-deoxy-[3-D-gIucopyranoSe, 7f
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(carbobenzyloxy)-L-alanyl)-amino]-2-deoxy-β-D-glucopyranose, 7f 


1,3,4,6-Tetra- O-acetyl-2-[(N-(carbobenzyloxy)-L-valyl)-amino]-2-deoxy-B-D-glucopyranose, 7g
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1,3,4,6-Tetra-O-acetyl-2-[(N-(carbobenzyloxy)-L-valyl)-amino]-2-deoxy-B-D-glucopyranose, 79

T R e el Al o
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(carbobenzyloxy)-L-valyl)-amino]-2-deoxy-β-D-glucopyranose, 7g 


1,3,4,6-Tetra- O-acetyl-2-[(N-(carbobenzyloxy)-L-phenylalanyl)-amino]-2-deoxy-B-D-glucopyranose, 7h
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1,3,4,6-Tetra- O-acetyl-2-[(N-(carbobenzyloxy)-L-phenylalanyl)-amino]-2-deoxy-B-D-glucopyranose, 7h
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1,3,4,6-Tetra-O-acetyl-2-[(N-(carbobenzyloxy)-L-phenylalanyl)-amino]-2-deoxy-B-D-glucopyranose, 7h
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Rachel Alexandra Jones
1,3,4,6-Tetra-O-acetyl-2-[(N-(carbobenzyloxy)-L-phenylalanyl)-amino]-2-deoxy-β-D-glucopyranose, 7h 


1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanyl)-amino]-2-

deoxy-B-D-glucopyranose, 6a, (CDCIs)

Rotamers - Scheme 1
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanyl)-amino]-2-

deoxy-B-D-glucopyranose, 6a

Rotamers - Scheme 1
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1,3,4,6—Tetra—0—acety|—2—[(N—((2—(1—4—ch|orobenzoyl)—5—methoxy—2—rrLhyl—wH-lf‘dol—B—yl)clce -L-alanyl)-amino]-2-

~B-D-gl ,

deoxy-B-D-glucopyranose, 6a 105 °C
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanyl)-amino]-2-

deoxy-B-D-glucopyranose, 6a

Variable temperature NMR (Selected pmanded) L7
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanyl)-amino]-2-

deoxy-B-D-glucopyranose, 6a

Single Rotamer - Scheme 2
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanyl)-amino]-2-

deoxy-B-D-glucopyranose, 6a
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-alanyl)-amino]-2-
deoxy-B-D-glucopyranose, 6a
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanyl)-

amino

]-2-deoxy-B-D-glucopyranose, 6b
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanyl)-
amino

]-2-deoxy-B-D-glucopyranose, 6b
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanyl)-
amino]-2-deoxy-B-D-glucopyranose, 6b

10% |+ESI S 01090145 min, 4 S Frag=180.00 21581 Ral2159 IndoPheGlicH_ES|.d f
s S Sen ! mEESsaslifs - —neerheRie Theoretical [M+Na]* = 856.2455

2- 1.5 ppm
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1.7
1.654 0] Ph
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1.55+ O HN

1.5 0
1.454 M

1.4 N
1.354

19 Cl
1.254

1.2
1.154 (9]

1.14
1.05+
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0.95+
0.9 851.2306

0.85- 857 2482
0.8+ 858.2453
0.75+
0.7 5
0.65
0.6
0.55
0.5+
0.45+ 8522920
0.4
0.35
0.3
0.25+
0.2+
015
0.1+
0.05
u- E # I LI 1 1 1 Ll ) Ll L) T L] 1 1 1 L] T 1
845 846 o477 8948 849 8a0 851 952 853 854 855 b Ll a57 a58 859 gE0 BE1 g62 863 o654 8965
Counts ve, Maszz-to-Charge [m/z)
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3,4,6-Tri- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanyl)-amino]-2-
AcO

deoxy-B-D-glucopyranose, 6b’
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3,4,6-Tri- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanyl)-amino]-2-

deoxy-B-D-glucopyranose, 6b’
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3,4,6-Tri- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-L-phenylalanyl)-amino]-2-

deoxy-B-D-glucopyranose, 6b’

w105 |+ES| Scan (0.174-0.339 min, 15 Scans) Frag=180.0% 21864_indo-Phe-CHO_ESI.d Subtract
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Counts vs. Mass-to-Charge [m/z]

UF Mass Spectrometry Facility
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Theoretical [M+H]*=792.2530 (4.8)

[M+Na]*=814.2349 (2.3ppm)

[M+Na]*
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3,4,6-Tri- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-valyl)-amino]-2-deoxy-B-D-glucopyranose, 6¢'
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3,4,6-Tri- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-valyl)-amino]-2-deoxy-B-D-glucopyranose, 6¢'

x10 &
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+E5| Scan [0.152-0.247 min, 9 Scans] Frag=180.0% 21326_Ral2159_MefValGlcH_MeOH_ESLd Subtract
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Theoretical [M+H]* = 628.2865 ( <0.1 ppm)
[2M+Nal* = 1277.5476 ( 0.6 ppm)
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Counts ws. Mass-to-Charge [m/z)

UF Mass Spectrometry Facility




3,4,6-Tri- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-phenylalanyl)-amino]-2-deoxy-B-D-glucopyranose, 6d'
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3,4,6-Tri- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-phenylalanyl)-amino]-2-deoxy-B-D-glucopyranose, 6d'

w105 |+ES| Secan (0177-0.260 min, 8 Scans] Frag=1800% 21862_ref-Phe-CHO_ESI A
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Counts ws. Massto-Charge [mdz)

UF Mass Spectrometry Facility

Theoretical [M+H]*= 676.2865 (<1 ppm)
[M+Na]*=698.2684 (1.6 ppm)
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1,3,4,6-Tetra- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-alanyl)-amino]-2-deoxy-B-D-glucopyranose, 6e
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1,3,4,6-Tetra- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-alanyl)-amino]-2-deoxy-B-D-glucopyranose, 6e

Rotamer | and Rotamer Il
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1,3,4,6-Tetra- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-alanyl)-amino]-2-deoxy-B-D-glucopyranose, 6e

Rotamer | and Rotamer Il
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1,3,4,6-Tetra- O-acetyl-2-[(N-(2-((2,3-(dimethylphenyl)amino)benzoyl)-L-alanyl)-amino]-2-deoxy-B-D-glucopyranose, 6e

w107 |+ES| Scan [0.854-1.090 min, 21 Scans] Frag=180.00 21313_diclofenac-Ala-CHO_ES|.d Subtract )
Theoretical [M+H]* = 696.1721 (2.0 ppm)

4 [M+Nal* = 718.1541 (4.9 ppm)
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3,4,6-Tri- O-acetyl-2-[(N-(2-(2-((2,6-dichlorophenyl)amino)phenyl)acetyl)-L-phenylalanyl)-amino]-2-deoxy--D-

glucopyranose, 6f'
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Counts vs. Mass-to-Charge [m/z)

UF Spectrometry Facility

Mass

Theoretical [M+H]*= 730.1863 (1.5)
[M+Na]*=752.1746 (<1 ppm)

[M+Na]*
7521746
7541726
7531769
755.1743
756.1707
771687
7H8.1681




1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-glycyl)-amino]-2-deoxy-

B-D-glucopyranose, 6g
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-glycyl)-amino]-2-deoxy-

B-D-glucopyranose, 6g
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-glycyl)-amino]-2-deoxy-
B-D-glucopyranose, 6g
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+ES| Scan [0.721-0.981 min, 23 Scans] Frag=180.0 21914 _Ral2159_IndoGivGIcM_ES|.d Subtract

Theoretical [M+NH,]* = 761.2431 (0.8 ppm)

[M+Na]* = 766.1985 (1.3 ppm)
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-4-aminobutanoyl)-

amino]-2-deoxy-B-D-glucopyranose, 6h
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-4-aminobutanoyl)-

amino]-2-deoxy-B-D-glucopyranose, 6h
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1,3,4,6-Tetra- O-acetyl-2-[(N-((2-(1-4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetyl)-4-aminobutanoyl)-
amino]-2-deoxy-B-D-glucopyranose, 6h
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Theoretical [M+Na]* = 794.2298
1.3 ppm
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