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© Substances o)

1
250643-56-2

U & 95052( %\d\é«'

Absolute stereochem|stry shown

Co2H148046
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-4- 0-[(35,55,6 5)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctyl]Joxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosyl]oxy]olean-12-en-3-y...

35
References

B 185
Reactions

4
325966-81-2

Absolute stereochemistry shown

Cg9H142043
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-3- O-acetyl-4- O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxy]olean-12-en-3-yl O-B-D-galacto...

@5

References

2
154335-27-0

Absolute stereochemistry shown

Co2H148046
(3B,4a,160)-16-Hydroxy-23,28-diox0-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-

mannopyranosyl-(1-2)-3-0-[(35,55,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3

hydroxy-6-methyl-1-oxooctylJoxy]-3-

hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]olean-12-en-3-y...

24
References

82
Reactions
5
250643-54-0

Absolute stereochemistry shown

Co3H150046
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-

mannopyranosyl-(1-2)-4- O-[(35,55,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3

hydroxy-6-methyl-1-oxooctylJoxy]-3-

hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]olean-12-en-3-y...

@5

References
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325966-83-4
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Absolute stereochemistry shown

Co4H150047
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-3- O-acetyl-4- O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxyJolea...

5

References

6
250643-52-8
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Absolute stereochemistry shown

Cs7H140042

(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-4- O-[(35,55,6.5)-
5-[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-
3-hydroxy-6-methyl-1-oxooctyl]oxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosyl]oxylolean-12-en-3-yl
O-B-D-galactopyranosyl-(...

@5

References
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7
250643-50-6

Absolute stereochemistry shown

CsgH142042
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-4- O-[(35,55,65)-
5-[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-
3-hydroxy-6-methyl-1-oxooctyl]oxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosyl]oxy]olean-12-en-3-yl
0-6-deoxy-a-L-mannopyran...

E 5

References

10
325966-82-3
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Absolute stereochem|stry shown

CosH152047
(3B,40,160)-16-Hydroxy-23,28-diox0-28-
[[O-B-D-xylopyranosyl-(1-3)- O-p-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-3- O-acetyl-4- O-
[(3555,65)-5-[[(3555,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylloxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxyJolea...

4
References
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8
836632-62-3
Absolute stereochemlstry shown
Co3H150047

(3B,40,160)-28-[[ O-B-D-Glucopyranosyl-
(1-3)- O-[B-D-xylopyranosyl-(1-4)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-4- O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylloxyl]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

4

References

11

325966-80-1
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Absolute stereochemistry shown
CooH144043

(3B,40,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-3- O-acetyl-4- O-
[(3555,65)-5-[[(3555,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylloxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxylolean-12-en-3-yl O-6-deoxy-a-L...

=

References
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9
836632-61-2
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Absolute stereochem|stry shown

CogH152047

(3B,4a,160)-28-[[ O-B-D-Glucopyranosyl-
(1-3)- O-[B-D-xylopyranosyl-(1-4)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-4- O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-p-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

4
References

12

250643-59-5

Absolute stereochemistry shown

CagH142042
(3B,4a,160)-16-Hydroxy-23,28-diox0-28-
[[O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-3-O-[(3555,65)-
5-[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-
3-hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxylolean-12-en-3-yl
0-6-deoxy-a-L-mannopyran...

g4

References



13
836632-64-5
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Absolute stereochem|stry shown
Co9H160051

(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-[-D-glucopyr
anosyl-(1-3)]- O-6-deoxy-a-L-mannopyr
anosyl-(1-2)-4- 0-[(35,55,65)-5-[[(35,55,65)

-5-(a-L-arabinofuranosyloxy)-3-hydroxy-6-

methyl-1-oxooctylJoxy]-3-hydroxy-6-
methyl-1-oxooctyl]-6-deoxy-B-D-galacto...

3
References

16
250643-61-9
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Absolute stereochemlstry shown

CogH158051
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-[-D-glucopyr
anosyl-(1-3)]- O-6-deoxy-a-L-mannopyr
anosyl-(1-2)-4-0-[(35,55,65)-5-[[(35,55,65)
-5-(a-L-arabinofuranosyloxy)-3-hydroxy-6-
methyl-1-oxooctyl]oxy]-3-hydroxy-6-
methyl-1-oxooctyl]-6-deoxy-B-D-galacto...

@3

References

17

250643-60-8

Absolute stereochemistry shown

Co3H150046
(3B,40,160)-16-Hydroxy-23,28-diox0-28-
[[O-B-D-xylopyranosyl-(1-3)- O-p-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-3-O-[(3555,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxylolean-12-en-3-y...

@3

References

Absolute stereochemistry shown

Cg7H140042
(3B,40,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-3-O-[(3555,65)-
5-[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-
3-hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxylolean-12-en-3-yl
O-B-D-galactopyranosyl-(...

@3

References
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15
263259-79-6

Absolute stereochemistry shown

CogH152047

(3B,4a,160)-28-[[ O-B-D-Glucopyranosyl-
(1-3)- O-[B-D-xylopyranosyl-(1-4)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-3-O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-p-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

3
References
18
2345644-24-6
Q Q /O’TO’
Absolute stereochemistry shown
Cg7H140042

-D-Glucopyranosiduronic acid, (3B,4q,
16a)-16-hydroxy-23,28-diox0-28-[[ O-B3-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-4- O-[(3555,65)-5-
[[(3555,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-glucopyranosylloxylolean-12-en-...

@2

References



19
2345644-22-4
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Absolute stereochemistry shown
Co2H148046

3-D-Glucopyranosiduronic acid, (33,4q,
160)-16-hydroxy-23,28-dioxo-28-[[ O-3-D-

xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-

(1-4)- O-6-deoxy-a-L-mannopyranosyl-

(1-2)-4-O-[(3555,6R)-5-[[(3555,6R)-5-(a-L-

arabinofuranosyloxy)-3-hydroxy-6-
methyl-1-oxooctylJoxy]-3-hydroxy-6-
methyl-1-oxooctyl]-6-deoxy-B-D-gluco...

g2

References

22
263259-80-9

S

Absolute stereochemistry shown

Co3H150047

(3B,4a,160)-28-[[ O-B-D-Glucopyranosyl-
(1-3)- O-[B-D-xylopyranosyl-(1-4)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-3-O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylloxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

2
References
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20
836632-91-8
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Absolute stereochemlstry shown
Cg7H140042

(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-

mannopyranosyl-(1-2)-4- O-[(35,55,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3

hydroxy-6-methyl-1-oxooctylJoxy]-3-

hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]olean-12-en-3-y...

& 2

References

23
2756968-82-6

Absolute stereochemistry shown

Co2H148046

3-D-Glucopyranosiduronic acid, (33,4q,
160a)-16-hydroxy-23,28-dioxo-28-[[O-B-D-

xylopyranosyl-(1-3)- O-B-L-xylopyranosyl-

(1-4)- O-6-deoxy-a-D-glucopyranosyl-
(1-2)-6-deoxy-3- 0-[(35,55,65)-3-hydroxy-
5-[[(35,55,65)-3-hydroxy-6-methyl-1-oxo-
5-(a-L-ribofuranosyloxy)heptyl]Joxy]-6-
methyl-1-oxoheptyl]-B-D-galact...

1

Reference
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21
836632-65-6
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Absolute stereochem|stry shown

CsgH142043

(3B,4a,160)-28-[[ O-B-D-Glucopyranosyl-
(1-3)- O-[B-D-xylopyranosyl-(1-4)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-4- O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-p-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

2
References

24
2756968-80-4
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Absolute stereochemistry shown

Co2H148046

-D-Glucopyranosiduronic acid, (33,4q,
160a)-16-hydroxy-23,28-dioxo-28-[[ O-3-D-
xylopyranosyl-(1-3)- O-B-L-xylopyranosyl-
(1-4)- O-6-deoxy-a-D-glucopyranosyl-
(1-2)-6-deoxy-4- O-[(35,55,65)-3-hydroxy-
5-[[(35,55,65)-3-hydroxy-6-methyl-1-oxo-
5-(a-L-ribofuranosyloxy)heptyl]oxy]-6-
methyl-1-oxoheptyl]-B-D-galact...

1
Reference



25
2587448-50-6
p2S
Absolute stereochemistry shown
Csg7H140042

3-D-Glucopyranosiduronic acid, (33,4q,
160)-16-hydroxy-23,28-dioxo-28-[[ O-3-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-4- 0-[(35,55,6 5)-5-

[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-

hydroxy-6-methyl-1-oxooctyl]Joxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-L-
galactopyranosyl]JoxyJolean-12-en-...

1

Reference

28
1114960-19-8
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26
1114960-22-3
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27
1114960-20-1

Absolute stereochemistry shown

Cg7H140042
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-3-0-[(35,55,65)-5-

[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-

hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]olean-12-en-3-y...

1

Reference

29
1114960-18-7

Absolute stereochemistry shown

CogH158051
(3B,4a,160)-16-Hydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-[3-D-glucopyr
anosyl-(1-3)]- O-6-deoxy-a-L-mannopyr
anosyl-(1-2)-3-0-[(3555,65)-5-[[(3555,65)
-5-(a-L-arabinofuranosyloxy)-3-hydroxy-6-
methyl-1-oxooctyl]oxy]-3-hydroxy-6-
methyl-1-oxooctyl]-6-deoxy-B-D-galacto...

1

Reference

Absolute stereochemistry shown

CooH160051
(3B,4a,160)-16-Hydroxy-23,28-diox0o-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-[3-D-glucopyr
anosyl-(1-3)]- O-6-deoxy-a-L-mannopyr
anosyl-(1-2)-3-0-[(3555,65)-5-[[(3555,65)
-5-(a-L-arabinofuranosyloxy)-3-hydroxy-6-
methyl-1-oxooctyl]oxy]-3-hydroxy-6-
methyl-1-oxooctyl]-6-deoxy-B-D-galacto...

1

Reference

Absolute stereochemistry shown

CsgH142043

(3B,4a,160)-28-[[ O-B-D-Glucopyranosyl-
(1-3)- O-[B-D-xylopyranosyl-(1-4)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-3-O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-p-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

1
Reference
30
837374-95-5
325966-83-4
B Pegeacs
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Absolute stereochemistry shown
6014-42-2
HO,,[U w O
HO “0n
OH
Absolute stereochemistry shown
C100H160051

B-D-Glucopyranosiduronic acid, (33,4q,
160)-16-hydroxy-23,28-dioxo-28-[[ O-3-D-
xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-
(1-4)- O-6-deoxy-a-L-mannopyranosyl-
(1-2)-3-O-acetyl-4- O-[(3555,65)-5-[[(355S,
65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctyl]Joxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deox...

1

Reference



31
837374-93-3

325966-82-3

Absolute stereochemistry shown

6014-42-2

HO,,, O

HO “oH

OH
Absolute stereochemistry shown

C101H162051

-D-Glucopyranosiduronic acid, (33,4q,
160)-16-hydroxy-23,28-dioxo-28-[[ O-3-D-

xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-

(1-4)- O-6-deoxy-a-L-mannopyranosyl-
(1-2)-3-O-acetyl-4- O-[(3555,65)-5-[[(3S,
55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctyl]Joxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deox...

1

Reference

34

836632-86-1

Absolute stereochemistry shown

Co3H150048

3-D-Glucopyranosiduronic acid, (33,4q,
160,223)-28-[[O-B-D-glucopyranosyl-(1-3)
- O-[B-D-xylopyranosyl-(1-4)]- O-6-deoxy-
a-L-mannopyranosyl-(1-2)-4-O-[(35,55,
65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxyl...

1

Reference

SciFinderm®

32
836632-94-1
Absolute stereochemistry shown
Cg9H142043

3-D-Glucopyranosiduronic acid, (33,4,
160a)-16-hydroxy-23,28-dioxo-28-[[O-B-D-
xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-
(1-4)- O-6-deoxy-a-L-mannopyranosyl-
(1-2)-3-O-acetyl-4- O-[(3555,65)-5-[[(355S,
65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deox...

1
Reference
35
836632-84-9
Sed
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Absolute stereochemistry shown

CogH158052

3-D-Glucopyranosiduronic acid, (33,4a,
160,22[3)-16,22-dihydroxy-23,28-diox0o-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-[B-D-glucopyr
anosyl-(1-3)]- O-6-deoxy-a-L-mannopyr
anosyl-(1-2)-4-0-[(35,55,65)-5-[[(35,55,65)
-5-(a-L-arabinofuranosyloxy)-3-hydroxy-6-
methyl-1-oxooctyl]oxyl]-3-hydroxy-...

1

Reference

Page 7

33

836632-88-3

X
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Absolute stereochemistry shown

Co9H160052

-D-Glucopyranosiduronic acid, (33,4q,
160,22[3)-16,22-dihydroxy-23,28-dioxo-28-
[[O-B-D-xylopyranosyl-(1-3)- O-B-D-
xylopyranosyl-(1-4)- O-[3-D-glucopyr
anosyl-(1-3)]- O-6-deoxy-a-L-mannopyr
anosyl-(1-2)-4- 0-[(35,55,65)-5-[[(35,55,65)
-5-(a-L-arabinofuranosyloxy)-3-hydroxy-6-
methyl-1-oxooctylJoxy]-3-hydroxy-...

1

Reference

36

2446587-94-4

Absolute stereochemistry shown

Co2H148046

B-D-Glucopyranosiduronic acid, (33,4q,
160)-16-hydroxy-23,28-dioxo-28-[[ O-3-D-
xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-
(1-4)- O-6-deoxy-a-L-mannopyranosyl-
(1-2)-3-O-[(3555,69)-5-[[(3555,65)-5-(a-L-
arabinofuranosyloxy)-3-hydroxy-6-methyl-
1-oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galac...



37
2446826-41-9

,O\ Q gé /O’\O"O’
Absolute stereochem|stry shown

C104H168055

3-D-Glucopyranosiduronic acid, (33,4q,
160)-16-hydroxy-23,28-diox0-28-[ O-B-D-
xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-
(1-4)- O-[B-D-glucopyranosyl-(1-3)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-4- O-
[(3555,65)-5-[[(35,55,65)-5-[[2- O-(6-deoxy-
a-L-mannopyranosyl)-a-L-arabinof
uranosyl]oxy]-3-hydroxy-6-methyl-1...

13 B 1

References Reaction

40

141256-04-4

)O\Q é%}
Absolute stereochem|stry shown

Co2H148046
Stimulon

1,172 B 301 " 11
References Reactions Suppliers

SciFinderm®

38
2377518-27-7

o feacncs
w&%

Absolute stereochemlstry shown

C104H168056

3-D-Glucopyranosiduronic acid, (33,4a,6a)

-16-hydroxy-23,28-dioxo-28-[[ O-B-D-
xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-
(1-4)- O-[B-D-glcopyranosyl-(1-2)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-4- O-
[(3555,65)-5-[[(35,55,65)-5-[[2- O-(6-deoxy-
a-L-mannopyranosyl)-a-L-arabinof
uranosyl]oxyl]-3-hydroxy-6-methyl-1-...

1
Reference
41
836632-59-8
(l 05;5552 ,O’Y\:mv
Absolute stereochemlstry shown
CogH158051
QS 18
64 B 1
References Reaction

Page 8

39
2446587-95-5

5 g@@r%? :

Absolute stereochem|stry shown

C104H168056

B-D-Glucopyranosiduronic acid, (33,4a,6a)
-16-hydroxy-23,28-dioxo-28-[[ O-a-D-
xylopyranosyl-(1-3)- O-3-D-xylopyranosyl-
(1-4)- O-[B-D-glcopyranosyl-(1-2)]- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-4- O-
[(3555,65)-5-[[(3555,69)-5-[[2- O-(6-deoxy-
a-L-mannopyranosyl)-a-L-arabinof
uranosyl]oxy]-3-hydroxy-6-methyl-1-...

42
250643-64-2

Absolute stereochemistry shown

Co2H148046

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-3-O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-p-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

14
References

8 1

Reaction



43
2448141-14-6
O’U\Ov
Absolute stereochem|stry shown
CogH158051

3-D-Glucopyranosiduronic acid, (33,4q,
160)-28-[[ O-D-apio-B-D-furanosyl-(1-3)-B-
D-xylopyranosyl-(1-4)- O-[3-D-glucopyr
anosyl-(1-3)]- O-6-deoxy-a-L-mannopyr
anosyl-(1-2)-6-deoxy-4- O-[(35,55,65)-3-
hydroxy-5-[[(35,55,65)-3-hydroxy-6-
methyl-1-oxo0-5-[(4&)-B-D- threo-pentopyra
nosyloxyJoctyl]oxy]-5-methyl-1-0xo...

12
References

B 1

Reaction

46
836632-63-4

O Uﬁémv
Noge VB}

Absolute stereochem|stry shown

Co9H160051

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-[3-D-
glucopyranosyl-(1-3)]- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-4- 0-[(35,55,6 5)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]-16-hy...

&5

References

SciFinderm®

44
154335-25-8

Absolute stereochemistry shown

CogH158051

(3B,40,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-[3-D-
glucopyranosyl-(1-3)]- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-3-0-[(35,55,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3
hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]-16-hy...

& 10

References

47
325966-85-6

T
Absolute stereochemistry éhown

CoqH150047

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-3-O-
acetyl-4-O-[(35,55,65)-5-[[(3555,65)-5-(a-L-
arabinofuranosyloxy)-3-hydroxy-6-methyl-
1-oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoo...

#5

References

Page 9

45
250643-57-3

O X jeqes
hos ' %}
Absolute stereochemistry shown

Co3H150046

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-4- O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-p-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

6
References

48
325966-84-5

\O%ﬁ&%

\\,

Absolute stereochem|stry shown

CosH152047

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-3-O-
acetyl-4- O-[(35,55,65)-5-[[(35,55,65)-5-(a-L-
arabinofuranosyloxy)-3-hydroxy-6-methyl-
1-oxooctylJoxy]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-p-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoo...

4
References



49
2711015-46-0

,O\LO\ g@ Y\Pj}
Absolute stereochem|stry shown

Co2H150046

3-D-Glucopyranosiduronic acid, (33,4q,
160)-28-[(O-D-apio-B-D-furanosyl-(1-3)-
O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-4- O-[(35,55,6.5)-

5-[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-

3-hydroxy-6-methyl-1-oxooctyl]oxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosyl)oxy]-16....

3
References

85

Reactions

52
2345644-26-8

Reghit
5,

Absolute stereochemistry shown

Co3H150047

3-D-Glucopyranosiduronic acid, (33,4q,
160)-28-[[O-D-apio-B-D-furanosyl-(1-3)-
O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-4- O-[(3555,6 R)-
5-[[(35,55,6R)-5-(a-L-arabinofuranosyloxy)
-3-hydroxy-6-methyl-1-oxooctyl]Joxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-glucopyranosyl]oxyl-16-hy...

2
References

SciFinderm®

50
250643-63-1

Page 10

51
2345644-31-5

Absolute stereochemistry shown

Co3H150046

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-6-
deoxy-a-L-mannopyranosyl-(1-2)-3-O-
[(35,55,65)-5-[[(35,55,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylloxyl]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranosyl]
oxy]-16-hydroxy-23,28-dioxoolean-12-en-

@3

References

53
836632-66-7

/Oéﬁ&%\gm

Absolute stereochemlstry shown

Co3H150047

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-[3-D-
glucopyranosyl-(1-3)]- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-4- O-[(35,55,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3
hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]-16-hy...

& 2

References

Absolute stereochemistry shown

Co2H148046

-D-Glucopyranosiduronic acid, (33,4q,
160)-28-[[O-D-apio-B-D-furanosyl-(1-3)-
O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-3-O-[(3555,6 R)-
5-[[(35,55,6 R)-5-(a-L-arabinofuranosyloxy)-
3-hydroxy-6-methyl-1-oxooctyl]oxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-glucopyranosyl]oxyl-16-hy...

2
References

54
263259-81-0

A%

Absolute stereochemistry shown

Co9H160051

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-[3-D-
glucopyranosyl-(1-3)]- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-3- 0-[(35,55,6 5)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctyl]Joxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-B-
D-galactopyranosylloxy]-16-hy...

g2

References



55
2756968-81-5

Absolute stereochemistry shown

Co2H148046

-D-Glucopyranosiduronic acid, (33,4a,
160)-28-[[ O-6- O-D-apio-B-L-furanosyl-
(1-3)- O-a-L-xylopyranosyl-(1-4)- O-6-
deoxy-a-D-glucopyranosyl-(1-2)-6-deoxy-
3-0-[(35,55,65)-3-hydroxy-5-[[(35,55,65)-3-
hydroxy-6-methyl-1-oxo-5-(a-L-ribofura
nosyloxy)heptyl]loxy]-6-methyl-1-
oxoheptyl]-B-D-galactopyranosyl]oxy]-...

1
Reference
58
837374-97-7
836632-59-8
X
BeNey fegeacys
,U( Y j%}
Absolute stereochemistry shown
6014-42-2
Ho///,,,m) 0
HO “oH
OH
Absolute stereochemistry shown
C104H168055

-D-Glucopyranosiduronic acid, (3B,4q,
16a)-28-[[ O-D-apio-B-D-furanosyl-(1-3)-
O-B3-D-xylopyranosyl-(1-4)- O-[B-D-
glucopyranosyl-(1-3)]- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-4- O-[(35,55,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctylJoxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-...

1

Reference

SciFinderm®

56
2344757-97-5
. &
foNoN peged
SO ?5>
ps
Absolute stereochemistry shown
Co3H150047

3-D-Glucopyranosiduronic acid, (33,4a,
160)-28-[ O-D-apio-B-D-furanosyl-(1-3)-O-
3-D-xylopyranosyl-(1-4)- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-4- O-[(35,55,65)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctyl]-3-hydroxy-
6-methyl-1-oxooctyl]-6-deoxy-[3-D-
galactopyranosyl]oxy]-16-hydro...

g1
Reference
59
837374-96-6

325966-85-6

P

o8
BoN PP oAl
2

Absolute stereochemistry shown

6014-42-2

HO,,, r) O

HO “roH

OH
Absolute stereochemistry shown

C100H160051

[3-D-Glucopyranosiduronic acid, (33,4a,
16a)-28-[[ O-D-apio-f3-D-furanosyl-(1-3)-
O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-3- O-acetyl-4- O-
[(3555,65)-5-[[(3555,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylloxyl-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranos...

8 1
Reference

Page 11

57
1114960-21-2

Absolute stereochemistry shown

Co3H150047

(3B,4a,160)-28-[[ O-D-Apio-B-D-furanosyl-
(1-3)- O-B-D-xylopyranosyl-(1-4)- O-[3-D-
glucopyranosyl-(1-3)]- O-6-deoxy-a-L-
mannopyranosyl-(1-2)-3- 0-[(35,55,6 5)-5-
[[(35,55,65)-5-(a-L-arabinofuranosyloxy)-3-
hydroxy-6-methyl-1-oxooctyl]Joxy]-3-
hydroxy-6-methyl-1-oxooctyl]-6-deoxy-3-
D-galactopyranosylloxy]-16-hy...

1
Reference
60
837374-94-4
325966-84-5
Oy %I?éir peges
; YT
L
Absolute stereochemistry shown
6014-42-2
HO//,,,,rR) Y
HO “on
OH
Absolute stereochemistry shown
C101H162051

-D-Glucopyranosiduronic acid, (3B,4q,
16a)-28-[[ O-D-apio-B-D-furanosyl-(1-3)-
O-B-D-xylopyranosyl-(1-4)- O-6-deoxy-a-
L-mannopyranosyl-(1-2)-3- O-acetyl-4- O-
[(3555,65)-5-[[(3555,65)-5-(a-L-arabinofur
anosyloxy)-3-hydroxy-6-methyl-1-
oxooctylloxyl]-3-hydroxy-6-methyl-1-
oxooctyl]-6-deoxy-B-D-galactopyranos...

1

Reference
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Supplementary data 5

Confirmation of the structure of des-arabinosyl QS-21 (D -apiose) (11) (used in UGT73CZ2

o 0 9 SN W R WN

W N NN NN N N N NN e e e e e e e e e e
S o 0 N S N A WN =S Y XN R W N =S

GlcA-1
GlcA-2
GlcA-3
GlcA-4
GlcA-5
GlcA-6
Gal-1

assays)
Jc, Type oy mult, (J in Hz) No. dc, Type oy mult, (J in Hz)
39.4, CH, 1.70/1.12, m Gal-2 73.3,CH 3.48, m
25.9, CH, 1.92/1.78, m Gal-3 75.4, CH 3.47, m
86.3, CH 391, m Gal-4 70.9, CH 3.83, m
56.6, Cq - Gal-5 76.9, CH 3.5, m
49.1,CH 1.33,m Gal-6 62.4, CH, 3.80/3.71, m
Cs-Xyl-1 105.0, CH 4.60,d (7.2)
33.7, CH,, HMBC Not observed in HSQC Cs-Xyl-2 75.4, CH 3.23, m
41.2,Cq - Cs-Xyl-3 78.2, CH 3.33, overlapped
48.1,CH 1.74, m Ci-Xyl-4 71.0, CH 3.53, m
37.2,Cq - Cs-Xyl-5 67.0, CH, 3.92/3.24, m
24.6, CH, 1.92/1.92, m Fuc-1 95.0, CH 5.35, m overlapped
123.4,CH 534, m Fuc-2 75.2, CH 377, m
144.7,Cq - Fuc-3 74.6, CH 3.88, m
43.0,Cq - Fuc-4 75.4, CH 5.11,d (4.2), m
36.8, CH, 1.60/1.45, m Fuc-5 71.0, CH 3.85,m
74.6, CH 4.48,brd (7.7) Fuc-6 16.7, CHs 1.09,d (6.4)
50.3,Cq - Czs-Rha-1 101.6, CH 5.36, m overlapped
42.2,CH 2.94,dd (15.3,4.1) C2s-Rha-2 72.0, CH 393, m
48.1, CH, 2.30/1.05, m C2-Rha-3 72.1, CH 3.80, m
31.4,Cq - C2s-Rha-4 85.0, CH 3.53, m
36.7, CH, 1.94/1.18, m C2s-Rha-5 69.0, CH 377, m
Not observed in HSQC C2-Rha-6 18.5, CH; 1.33,d (6.1)
211.6,CH 9.46, s Ca2s-Xyl-1 107.4, CH 4.48,brd (7.7)
11.1, CHs 1.18,s Cas-Xyl-2 75.6, CH 331, m
16.6, CH; 1.01,s C2s-Xyl-3 85.7, CH 343, m
17.9, CH; 0.76, s C2s-Xyl-4 69.7, CH 3.5, m
27.3,CH; 1.39,s Cas-Xyl-5 66.8, CH, (3.89/3.24), m
177.4,Cq - Api-1 111.0, CH 5.26,d (2.9)
33.6, CH; 0.88,s Api-2 78.0, CH 4.07,d(3)
25.0, CH; 0.94, s Api--3 80.8, Cq -
104.6, CH 4.48,brd (7.7) Api-4 75.1, CH, 4.17,d (9.7)/3.83, m
78.5,CH 3.67,m Api-5 65.4, CH, 3.68, m
Not observed in HSQC
71.5,CH 3.55,m
76.6, CH 3.80, m
Not observed in HSQC
103.8, CH 4.82,d(7.1)



Continuo

No.

Fa-1
Fa-2
Fa-3
Fa-4
Fa-5
Fa-6
Fa-7
Fa-8
Fa-9
Fa-10
Fa-11
Fa-12
Fa-13
Fa-14
Fa-15
Fa-16
Fa-17
Fa-18

Jc, Type

173.4,Cq
43.6, CH,
66.3, CH
39.7, CH,
75.6, CH
40.3, CH
26.6, CH,
12.4, CH;
14.9, CH;
174.0, Cq
442, CH,
66.9, CH

72.1,CH
423,CH
26.9, CH,
12.4, CH;
14.4, CH;

oy mult, (J in Hz)

2.64, dd (8.6, 6.5)
4.02, m
1.68/1.84, m
5.19, m
1.61, m
1.51/1.15, m
0.92, m
0.94,brd (1.7)

2.53,dd (14.2, 6.5)
4.26, ddd (13.0, 8.4, 4.8)
Not observed in HSQC
3.76, m
1.35, m
1.56/1.11, m
0.94, m
0.88, overlapped

Table A: 'H, '3C NMR spectral data for 11 in MeOH-d4/D20 (9/1), (400, 100 MHz)

Scheme 1:

HO

Key HMBC (H—C)

(o] 0H\<‘z<

07 <A OH

HO OH



Figure B: 'HNMR (water residue removed by GSD, mesternova) in MeOH-d4/D20, 9/1 (400 MHz)
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Figure C: 'H-'H COSY in MeOH-d4/D20, 9/1 (400 MHz)
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Figure D: 'H-'3C HSQC in MeOH-d4/D20, 9/1 (400, 100 MHz)
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Figure E: '"H-'*C HMBC in MeOH-d4/D20, 9/1 (400, 100 MHz)
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Figure F: DEPTQ in MeOH-d4/D-0, 9/1 (100 MHz)
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Spectral Confirmation of QS-21/Des-apiosyl QS-21 produced and purified from

Nicotiana benthamiana
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Scheme 1: Key "H-NMR resonances recorded (compared with standard) for semi-purified QS-21 produced in benthamiana
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Scheme 2: Key HMBC (H—C, red arrows) reported for semi-purified QS-21 produced in benthamiana
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Figure S1: "H-NMR spectrum of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-da, 600 MHz
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Figure S2: Expanded "H-NMR spectrum (4.80-9.50 ppm) of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-da, 600
MHz
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Figure S3: Expanded "H-NMR spectrum (3.00-4.80 ppm) of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-da, 600
MHz
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Figure S4: Expanded "H-NMR spectrum (3.00-4.80 ppm) of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-da, 600
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Figure S5: Expanded "H-NMR spectrum (0.5-3.00 ppm) of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-d4, 600 MHz
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Figure S6: Comparison between 'H-NMR spectrum of semi-purified QS-21 produced in benthamiana, and QS-21 standard, both recorded in
MeOH-ds, 600 MHz

QS-21 produced in benthamiana

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

10



Figure S7: Expanded "HNMR spectral comparison between QS-21 standard and semi-QS-21 produced in benth (4.00-4.95 ppm), recored in
MeOH-ds, 600 MHz
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Figure S8: Expanded 'HNMR spectral comparison between QS-21 standard and semi-QS-21 produced in benth (4.96-5.38 ppm), recored in
MeOH-ds, 600 MHz.
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Figure S9: 'H-'H COSY spectrum of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-d4, 600 MHz
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Figure S10: 'H-'3C HSQC spectrum of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-ds, 600/150 MHz
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Figure S11: Expanded 'H-'3C HSQC spectrum of the anomeric region (4.20-5.50/60-130 ppm) of semi-purified QS-21 (1) produced in
benthamiana, recorded in MeOH-ds, 600/150 MHz
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Figure S12: 'H-'3C HMBC spectrum of semi-purified QS-21 (1) produced in benthamiana, recorded in MeOH-d4, 600/150 MHz
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Figure S13: Expanded key 'H-'*C HMBC spectrum (4.96-5.00/76-81.5 ppm) of semi-purified QS-21 (1) produced in benthamiana, recorded in

MeOH-ds, 600/150 MHz
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Figure S14: LC-HR-ESI(-ve)-MS of non-separable mixture (1:1) of QS-21/Des-apiosyl-QS-21
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