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2, "H NMR (500 MHz, CDCls)
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3m, 'H NMR (300 MHz, CDCly)

af 112R2 1 (1D 1H) CDCI3 300MHz
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3m, °C NMR (75 MHz, CDCl,)

af mannose HPLC 4 (1D 13C) CDCI3 300MHz
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3g, *H NMR (500 MHz, CDCl,)

AFGLUCOSEBIS 1 (1D 1H) CDCI3 500MHz
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3g, °C NMR (75 MHz, CDCl,)

af glucose 4 (1D 13C) CDCI3 300MHz
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4mB, *H NMR (500 MHz, CDCl)

AFmanflBIS 1 (1D 1H) CDCI3 500MHz

000——  — __J Lo
n
o
[0] L
=
Q =
=0
o -5
J m
[epNe]
[ mm _ o
m
m
0
ﬁ Lo
/ — 80
f—m
0
o™
S~
—
— _ .
[
S~
—_ o
fﬂ” -
—~
f—
0
[ w
- ©
0
[~ ©
1972
8IT'L N
28T, —_— .
= —
Wl — = jia;
00€'2 D y o
0L -2
9z€'L
(—
wdd e
__________________________________________________________W
00T 06 08 oL 09 05 or 0¢ 0c ot 0 %

S-7



AF-51-F1 5 (1D 13C) CDCI3 500MHz
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4mB, *°C NMR (125 MHz, CDCls)
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4ma., *H NMR (300 MHz, CDCls)

afMANF2 1 (1D 1H) CDCI3 300MHz

S —

UT'L
8LT'L
€81,
96T'L
L02'L
09Z'L

L12iL

pﬁO
OMe

OH
BnO

BnO
BnO

/j)/ ///J

v62'L
T0E'L
2ee'L
€eg'L
ySE'L

f

11/

=

~
o

=)
-

T
0

LA L B S B S B B B B
1,5 1

LI B R B B B A |
2

T
3

T
4

T
5

T
6

T T T
7

T T T
8

T
0,5

T LA B B B B T T
6,5 5,5 4,5 3,5 2,5

T
7.5

S-9



4ma, *C NMR (125 MHz, CDCl5)

AF-51-F2 5 (1D 13C) CDCI3 500MHz
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4ga and 4gB, *H NMR (300 MHz, CDCly)

af 184B 1 (1D 1H) CDCI3 300MHz
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4ga. and 4gB, *C NMR (75 MHz, CDCl;)

af 177P carbone 1 (1D 13C) CDCI3 300MHz
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4gB, 'H NMR (300 MHz, CDCl5)

af 172P 1 (1D 1H) CDCI3 300MHz
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4gB, *C NMR (75 MHz, CDCl5)

af 172P 4 (1D 13C) CDCI3 300MHz
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5mp,

'H NMR (500 MHz, CDCl5)
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5mp, *C NMR (125 MHz, CDCl5)

AF-260P 2 (1D 13C) CDCI3 500MHz
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5ma, 'H NMR (500 MHz, CDCl)
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5ma, *C NMR (125 MHz, CDCl5)

AF237P 5 (1D 13C) CDCI3 500MHz
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9mB, *C NMR (75 MHz, CDCl;)

af 61P2 4 (1D 13C) CDCI3 300MHz
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9ma, *H NMR (500 MHz, CDCl5)

af 62 P bis 1 (1D 1H) CDCI3 500MHz
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9ma, *C NMR (75 MHz, CDCls)

AF 62P 4 (1D 13C) CDCI3 300MHz
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9gB, *H NMR (300 MHz, CDCls)

AF 60 F2 1 (1D 1H) CDCI3 300MHz
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9gB, **C NMR (75 MHz, CDCl;)

AF 60 F2 4 (1D 13C) CDCI3 300MHz
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9ga, *H NMR (500 MHz, CDCl5)

af 60 F1 2 (1D 1H) CDCI3 500MHz
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9ga, *C NMR (75 MHz, CDCls)

AF 60 F1 4 (1D 13C) CDCI3 300MHz
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6gB, "H NMR (300 MHz, CDCls)

af 202P bis 1 (1D 1H) CDCI3 300MHz
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af 202P 4 (1D 13C) CDCI3 300MHz
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6ga,, ‘H NMR (500 MHz, CDCl5)

af 234P bis 1 (1D 1H) CDCI3 500MHz
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6ga, *C NMR (75 MHz, CDCls)

af 234P ter 4 (1D 13C) CDCI3 300MHz
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8gB, "H NMR (300 MHz, CDCls)

af 63 F1 F3 1 (1D 1H) CDCI3 300MHz
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8gB, *C NMR (75 MHz, CDCl;)

af 61 F1F3 rebis 2 (1D 13C) CDCI3 300MHz
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8ga,, *H NMR (300 MHz, CDCl,)

af 63F2 bis 1 (1D 1H) CDCI3 300MHz
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8ga, *C NMR (75 MHz, CDCls)

af 63F2 bis 2 (1D 13C) CDCI3 300MHz
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6mp, 'H NMR (300 MHz, CDCls)

af 64f1 1 (1D 1H) CDCI3 300MHz
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af 64f1 4 (1D 13C) CDCI3 300MHz
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8mp, 'H NMR (300 MHz, CDCls)

af 64F2 1 (1D 1H) CDCI3 300MHz
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8mp, *C NMR (75 MHz, CDCl;)

af 64F2 4 (1D 13C) CDCI3 300MHz
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6ma, 'H NMR (500 MHz, CDCl)

af 65F1 bis 1 (1D 1H) CDCI3 500MHz
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6ma, *C NMR (75 MHz, CDCls)

af 65F1 4 (1D 13C) CDCI3 300MHz
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af 65 F2 1 (1D 1H) CDCI3 300MHz

8ma, "H NMR (300 MHz, CDCl,)
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8ma, *C NMR (75 MHz, CDCls)

af 65 F2 4 (1D 13C) CDCI3 300MHz
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11gB, *H NMR (300 MHz, CDCly)

af 66F1 1 (1D 1H) CDCI3 300MHz
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11gB, *C NMR (75 MHz, CDCly)

af 66F1 4 (1D 13C) CDCI3 300MHz
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11ga, *H NMR (500 MHz, CDCls)

af 203F2 bis 1 (1D 1H) CDCI3 500MHz
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11ga, **C NMR (75 MHz, CDCl5)

af 66F2 4 (1D 13C) CDCI3 300MHz
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11mp, *H NMR (500 MHz, CDCls)

af 67 control 1 (1D 1H) CDCI3 500MHz
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11mp, *C NMR (75 MHz, CDCls)

af 67 P 4 (1D 13C) CDCI3 300MHz
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11ma., "H NMR (500 MHz, CDCI,)

af 68Pbis 1 (1D 1H) CDCI3 500MHz
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11ma., *C NMR (75 MHz, CDCl;)

af 68 P 4 (1D 13C) CDCI3 300MHz
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12ga, *H NMR (500 MHz, CDCls)
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12ga, **C NMR (125 MHz, CDCl;)

AF-72P 5 (1D 13C) CDCI3 500MHz
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12gB, *H NMR (300 MHz, CDCl)

af 73 P 1 (1D 1H) CDCI3 300MHz
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12gB, *C NMR (75 MHz, CDCly)

af 73 P bis 4 (1D 13C) CDCI3 300MHz
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12mp, *H NMR (300 MHz, CDCls)

af 69P bis 1 (1D 1H) CDCI3 300MHz
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12mp, °C NMR (75 MHz, CDCls)

af 69P bis 2 (1D 13C) CDCI3 300MHz
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12ma., "H NMR (500 MHz, CDCI,)

af 70Pbis 1 (1D 1H) CDCI3 500MHz

000'0——

8L1'e
y0L'E
0eL'e
6vL'e
TLL'E
108'€
908'€
018'€:

€16'c
6.6'€
266'€
166'€

0L0'7—
20Ty~
12457
L9v'y
0617~

905

\
NNm:qMM
928y

65y

7.8y

889’1
£99'7
y58'y
S8'
¥06'7
126y
yOT'S
821G

L2T'L,
YET'L
Wi'L
0S2'L
€52'L
652'L
¥92'L
L92'L
LIT'L
08z'L
[4:140
€62'L
908",
LTE'L
6TE'L
TEE'L
8v'L
e6v'L
961" L.

wdd

p=S
OMe

OBn
O
BnO

BnO
BnO

=)

|
7

T T
8

091

0ct

ppm

T
6,5

T
7,5

S-57



12ma., *C NMR (75 MHz, CDCl;)

af 70P bis 2 (1D 13C) CDCI3 300MHz
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14ma., "H NMR (500 MHz, CDCI,)
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14ma., *C NMR (125 MHz, CDCl5)

AF-139P 5 (1D 13C) CDCI3 500MHz
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AF-81P 1 (1D 1H) CDCI3 500MHz

S-61

S1, 'H NMR (500 MHz, CDCly)
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S1, ®C NMR (125 MHz, CDCl;)

AF-81P 5 (1D 13C) CDCI3 500MHz
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13gB,, *H NMR (500 MHz, CDCls)
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13gB, *C NMR (75 MHz, CDCly)

af 216P bis 4 (1D 13C) CDCI3 300MHz
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13ga, *H NMR (500 MHz, CDCls)

af 85P 1 (1D 1H) CDCI3 500MHz
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13ga, *C NMR (75 MHz, CDCl;)

af 214P bis 2 (1D 13C) CDCI3 300MHz
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S2, 'H NMR (500 MHz, CDCls)

AF-86-F3 1 (1D 1H) CDCI3 500MHz
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S2, BC NMR (125 MHz, CDCl;)
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13ma, *H NMR (300 MHz, CDCl,)

AF87P bis 1 (1D 1H) CDCI3 300MHz

000'0——
20T'0——

OAc
O
p-BH3
OMe

888'0——

BnO
BnO
BnO

/

wdd

EEES

[kl |

0T

4

L
0

T
1

LI B I B B |
2

T T
3

T
4

T
5

T
6

T T
7

T
8

T T
9

ppm

00T 06 08 0L

[
09

[
0S

[
or

I
0e

[
(4

I
01

B

-05

T T
1,5 05

25

3.5

T T T
75 6,5 55

LIS B B I B
8,5

S-69



13ma., *C NMR (75 MHz, CDCl;)

af 87P 4 (1D 13C) CDCI3 300MHz
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AF-168P 1 (1D 1H) CDCI3 500MHz

16ma., *H NMR (500 MHz, CDCl,)
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16ma., *C NMR (125 MHz, CDCls)

AF-168P 5 (1D 13C) CDCI3 500MHz
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15gB, *H NMR (500 MHz, CDCl)

AF238P 1 (1D 1H) CDCI3 500MHz

L S
902'0—— - , -
(o
6¢C o
TL'0— — -
Ill
802'T L
NNN,HM = — 76 B
18217 u
[0
[
@Z L
H /\ — A -/ 0c — o
< H 0'e
(0) C
O o L
\ I L@
c 0\P+B o
o Q
(@) [¥) i
A -
—_— —————— Ty [,
o L
0% :
5 L
B n
o
~ i i
. x4 r
— <
N 60 L
N —60 i
B n
N 0T <
~ =T L
~ ot}
~ 0% i
N 6'0 P
3 i
(o
[0
—©
[ o
[~ ©
€6T'L i
902'L N
we'L i
657\ - i
892'L —_— i
912, L
062'L [0
S08'L. L~
vig's L
— o
(o
[~
wdd e
___________________________________________________________________________________IW
0e 8¢ ;14 e 44 114 81 9T v1 44 ot 8 9 v [4 0 - %

S-73



15gB, *C NMR (75 MHz, C¢Ds)

af 367P bz 3 (1D 13C) C6D6 300MHz
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15ga, *H NMR (500 MHz, CDCls)

AF219P 1 (1D 1H) CDCI3 500MHz
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15ga, *C NMR (125 MHz, CDCls)

AF219P 5 (1D 13C) CDCI3 500MHz
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15ma, *H NMR (500 MHz, CDCl,)
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15ma., *C NMR (125 MHz, CDCls)

AF235P 5 (1D 13C) CDCI3 500MHz
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S3, 'H NMR (500 MHz, CDCls)

af 141 F2 bis 1 (1D 1H) CDCI3 500MHz
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S3, C NMR (125 MHz, CDCl;)

af-141-F2-bis 5 (1D 13C) CDCI3 500MH
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18ma., *H NMR (500 MHz, CDCl,)

af-107P 1 (1D 1H) CDCI3 500MHz
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18ma., *C NMR (125 MHz, CDCls)
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af-107P 5 (1D 13C) CDCI3 500MHz
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35ma., *H NMR (500 MHz, CDCl3)

af 333P 1 (1D 1H) CDCI3 500MHz
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35ma., *C NMR (75 MHz, CDCl5)

af 333P bis 2 (1D 13C) CDCI3 300MHz
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33ma., *H NMR (500 MHz, CDCl3)

af 331P proton 1 (1D 1H) CDCI3 500MHz
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33ma, *C NMR (75 MHz, CDCl5)

af 315P ter 2 (1D 13C) CDCI3 300MHz
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19gB, *H NMR (500 MHz, CDCly)

af 301P bis proton 1 (1D 1H) CDCI3 500MHz
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19gB, *C NMR (75 MHz, CDCl5)

af 301P bis 4 (1D 13C) CDCI3 300MHz
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19ga, *H NMR (500 MHz, CDCls)

af Glu OAc dimere BH3 alpha proton 1 (1D 1H) CDCI3 500MHz
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ere BH3 alpha re 4 (1D 13C) CDCI3 300MHz
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37gB, "H NMR (300 MHz, CDCI,)

af 513P2 bis 1 (1D 1H) CDCI3 300MHz
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37gB, *C NMR (75 MHz, CDCl5)

af 513P2 bis 4 (1D 13C) CDCI3 300MHz
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4508, "H NMR (500 MHz, CDCI,)

af 385P re 1 (1D 1H) CDCI3 500MHz
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45gB, *C NMR (125 MHz, CDCl5)

AF-385Pbis 2 (1D 13C) CDCI3 500MHz
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43gB, "H NMR (500 MHz, CDCI,)

af 390P proton bis 1 (1D 1H) CDCI3 500MHz
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43gB, *C NMR (75 MHz, CDCls)

af 390P bis 2 (1D 13C) CDCI3 300MHz
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19ma, *H NMR (500 MHz, CDCl,)

af 451P rere 1 (1D 1H) CDCI3 500MHz
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19ma., *C NMR (75 MHz, CDCI,)

af 451P bis 2 (1D 13C) CDCI3 300MHz
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37ma., 'H NMR (500 MHz, CDCls)

af 465P proton 1 (1D 1H) CDCI3 500MHz

160
1
ppm

140
|

120
1

S-99



(0]
\P, BH3
BnO
OB
O—

OAc
BnO

786'0¢——

BnO
BnO
BnO

37ma., C NMR (75 MHz, CDCls)

af 465P bis 2 (1D 13C) CDCI3 300MHz
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39ma., *H NMR (500 MHz, CDCl3)

af 466P3 proton 1 (1D 1H) CDCI3 500MHz
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39ma., °C NMR (75 MHz, CDCl5)

af 466P3 bis 2 (1D 13C) CDCI3 300MHz
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af 467P2 proton 1 (1D 1H) CDCI3 500MHz

41ma., "H NMR (500 MHz, CDCls)
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41ma., 3C NMR (75 MHz, CDCls)

af 467P2 2 (1D 13C) CDCI3 300MHz

266'0C——

TST'EE
0TZ'eE

98T'GS:
69.'G9,\
§02'99
865'99
£2v'89
821'69

£€22'69
9702,

9522,
2T0'eL
€0L'EL\

T9L'€L

S0Y'SL7
096'GL
108'9L
082'LL
289'LL
126'LL
7.0'8L
98¢'8.
0gv'8L
T2€'08!

222'66——

96L'L2T
£88'/2T
956'22T
£00'82T
760'82T
/91'82T

OAc
(0]
\P, BH3

BnO
BnO

BnO

BnO
BnO

6L1'82T
7.5'82T
899'82T
mmm,wmﬁx
TOT'8ET

88T'8ET
0L€'8ET
98Y'8eT
265'8ET

mow,meH
£58'69T

wdd

O—

L L L B B e B B N B L B B B B B B B B B B B B B B B N LI B B B B S
170 160 150 140 130 120 110 100 9 8 7 6 5 4 2

ppm

S-104



21ma., *H NMR (500 MHz, CDCls)

af 173P proton 1 (1D 1H) CDCI3 500MHz
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21ma., °C NMR (75 MHz, CDCl5)

af-173P 4 (1D 13C) CDCI3 300MHz
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34ma., "H NMR (500 MHz, CDCls)

af 347P Re 1 (1D 1H) CDCI3 500MHz
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34ma., 3C NMR (75 MHz, CDCls)

af 347P bis 2 (1D 13C) CDCI3 300MHz
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36ma., *H NMR (300 MHz, CDCl3)

af 355P 1 (1D 1H) CDCI3 300MHz
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36ma, *C NMR (75 MHz, CDCl5)

af 355P 2 (1D 13C) CDCI3 300MHz
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20gB, 'H NMR (500 MHz, CDCly)

af 379P re 1 (1D 1H) CDCI3 500MHz
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20gB, *C NMR (75 MHz, CDCl,)

af 379P bis 2 (1D 13C) CDCI3 300MHz
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20ga, "H NMR (500 MHz, CDCls)

af 425P2 proton 1 (1D 1H) CDCI3 500MHz
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20ga, *C NMR (75 MHz, CDCl5)

af 425P2 bis 2 (1D 13C) CDCI3 300MHz
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38gB, 'H NMR (500 MHz, CDCl;)

af 518P re 1 (1D 1H) CDCI3 500MHz
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38gP, *C NMR (75 MHz, CDCl5)

af 518P bis 4 (1D 13C) CDCI3 300MHz
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44gP, *H NMR (500 MHz, CDCly)

af 437P proton 2 (1D 1H) CDCI3 500MHz
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44gB, °C NMR (75 MHz, CDCls)

af 437P bis 2 (1D 13C) CDCI3 300MHz

€2L'0c——

eI le—
656'62
T€0'0E

097'ye——

4 —
12129
Sv0'89
2189
72’89
2LE'89

659'G.
mNHmNWW
YSL'SL——=
82€'9L
808'9.
0€T'LL
259'LL
SeT'8L
26528
11928

996'€TT——

88L'/2T
9/8'/2T
£00'82T
T01'82T——
2€9'8217/
T9v'62T
eLTvET—"
T8L'L€T

v28'LET -7
6.0'8ET
696'/GT——

181697

wmm»moaw

wdd

BnO

OMe

)

LIS B S L O L L L L L N L ) L L L L L Y L L L L L L L L ) S L ) L S B BN B ) BB B
160 150 140 130 120 110 100 el 8 7 6 5 4 3 2 1 0

T
170

ppm

ovT

0ct

S-118



N
T T
=
S N
o N
2 \
o X
o}
o S
T N
5 ~
a ~N
=4 N
-
i)
5 ~
&
~ N
kS
\
/

20ma, *H NMR (300 MHz, CDCl,)
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20ma, *C NMR (75 MHz, CDCls)

af 476P 2 (1D 13C) CDCI3 300MHz

120'TC——

521’95
00229
£05'79
£85'79
04979
122'89
vTE'89
526'89
81069
2LT'69
2LE0L
8802, —
vIE'7L
EQ\
162'€L/ /]
£82'5L
808'9L
0822,
259'2L
£6'2L
080'8L
2eT'08
212'08
86€'6——

198'221
T6'L2T
S90'821T
761'82T
€82'821
wuy'eet
179'82T
€91'62T

mow,mNﬁM
168'62T
LET'0ET

LEE'EET
909'€€T
VLL'EET
¥0S'LET
760'8ET
£02'8€T

62€'G9T
v»w,moﬁv
£€6'GoT

208'69T
ﬁw,mfu

wdd

WA

T
90

T
100

T
110

T
120

T
130

T
140

T
150

T
160

T
170

T
180

ot

ppm

S-120



OAc
&
BnO

BnO
BnO

38ma., *H NMR (500 MHz, CDCl3)

af 480P proton 1 (1D 1H) CDCI3 500MHz

//////// e s

"

|

I
o
T

|

011

001

06

08

0L

09

0S

ov

0g

0c

0T

0

ppm

______
o1- %

S-121



38ma., *C NMR (75 MHz, CDCl5)

af 480P bis 2 (1D 13C) CDCI3 300MHz

120'T——

986'LL
L11°08
L6T°08
88708

650'28! /
601'86

868'L2T
6L0'82T
yL1'82T
[AXA:TAS
L1€'82T

965'82T
899'82T
169'82T

982'L€T
898'LET >

900'8€T
790'8ET
€2T'8ET
¥0L'8ET

1€8'69T
T16'69T

wdd

OAc
O

BnO

BnO
BnO

BnO

OB

O—

ok

100

T
110

T
120

LA T T
140 130

T
150

T
160

T
170

T
oct

ppm

S-122



40ma., "H NMR (500 MHz, CDCls)

af 482P proton caract 4 1 (1D 1H) CDCI3 500MHz
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40ma., C NMR (75 MHz, CDCls)

af 482P 2 (1D 13C) CDCI3 300MHz

T06'LT
256'LT
980'T¢——

5028y
STE'8Y

£TY'aS
85€'29
62.'29
8L9'79
0T6'79
€86'79

9.1'89

wwa,mw
mvw,mo
mmm,mw
£9v'69
T9L'69

1612,
8v8'eL
189'5L//
808'9L
0€T'LL
759'LL
66'LL
180°8L
66208
98€'08

692'00T
gz9i00T =

288'T0T~

898'L2T
v€6'L2T
€96'22T
LET'8ZT
Evy'8zT
LES'82T
965'82T
L16'L€T
SSQY
18T'8ET

T16'69T
mwm,mﬁv

wdd

Oo—

OMe

T
0

LN B B
10

T
20

LI B B B B B
30

LA S B B B S
50 40

60

70

L
90 80

100

LI s B B B B B B B B B S B B B B
120 110

T
130

LN B R Sy B B B B B B S B
170 160 150 140

ppm

091

T
ot

|
0t

|
00T

T
08

B

S-124



42ma., "H NMR (500 MHz, CDCls)

af 498P proton caract 4 1 (1D 1H) CDCI3 500MHz
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af 498P 2 (1D 13C) CDCI3 300MHz
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20mB, *H NMR (500 MHz, CDCls)

xg-520-f1-pass 1 (1D 1H) CDCI3 500MHz
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20mp, *C NMR (125 MHz, CDCl,)
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38mB, *H NMR (500 MHz, CDCls)

xg-545-f2-lave 1 (1D 1H) CDCI3 500MHz
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38mp, *C NMR (125 MHz, CDCl,)

xg-545-f2-pass 5 (1D 13C) CDCI3 500MHz
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40mB, *H NMR (500 MHz, CDCls)

af 473P f1 proton 1 (1D 1H) CDCI3 500MHz
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40mB, *C NMR (75 MHz, CDCl,)

af 473PF1 bis 2 (1D 13C) CDCI3 300MHz
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42mB, *H NMR (500 MHz, CDCls)

xg-547-f2-lave 1 (1D 1H) CDCI3 500MHz
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42mpB, *C NMR (125 MHz, CDCl5)

Xg-547-f2-pass 5 (1D 13C) CDCI3 500MHz
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af 337P bis bis 1 (1D 1H) CDCI3 500MHz

32ma., 'H NMR (500 MHz, CDCls)
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32ma., °C NMR (75 MHz, CDCl5)

af347pbis 2 (1D 13C) CDCI3 300MHz
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46mB, *H NMR (500 MHz, MeOD)

af 414B proton 1 (1D 1H) MeOD 500MHz
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46mp, *C NMR (75 MHz, MeOD)

af 414B bis 2 (1D 13C) MeOD 300MHz
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46ma., ‘H NMR (500 MHz, MeOD)

af 413B proton 1 (1D 1H) MeOD 500MHz
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46ma., *C NMR (75 MHz, MeOD)

af 413B re 2 (1D 13C) MeOD 300MHz
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4698, "H NMR (500 MHz, D,0)

Xg-582-pass 10 (1D 1H) D20 500MHz
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46gPB, °*C NMR (125 MHz, D,0)

Xg-582-pass 15 (1D 13C) D20 500MHz
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47mB, *C NMR (75 MHz, MeOD)

af 415B bis 2 (1D 13C) MeOD 300MHz
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af 424B proton 1 (1D 1H) MeOD 500MHz
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49ma., *H NMR (500 MHz, MeOD)
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49ma., *C NMR (75 MHz, MeOD)

af 424B bis bis 2 (1D 13C) MeOD 300MHz
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48ma, "H NMR (500 MHz, D,0)

AF-506F1P2-D20 4 (1D 1H) D20 500MHz
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48ma., *C NMR (125 MHz, D,0)

AF-506F1P2-D20 7 (1D 13C) D20 500MHz
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489B, "H NMR (500 MHz, D,0)
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50ma., *H NMR (500 MHz, D,0)

Xg-588-pass 1 (1D 1H) D20 500MHz
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Xg-588-pass 4 (1D 13C) D20 500MHz
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50ma., °C NMR (125 MHz, D,0)
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