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H NMR 400 MHz, CDCls, -9,
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13C {*H} NMR 100MHz, CDCl3, a-9
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!H-13C HSQC NMR a-9
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NMR B-9

'HNMR 400 MHz, CDCls, B-9,
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19F NMR 376 MHz, CDCls, B-9
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1H-13C HSQC NMR B-9
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NMR 10

'H NMR 400 MHz, CDCI3, 10
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13C {*H} NMR 100MHz, CDCl3, 10
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19F NMR 376 MHz CDCls, 10
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!H-13C HMBC NMR 10
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NMR 11

'H NMR 400 MHz, CDCI3, 11
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19F NMR 376 MHz, CDCl3, 11
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'H-13C HSQC NMR 11
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NMR 12

'H NMR 400 MHz, CDCI3, 12
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76 MHz, CDCls, 12
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'H-3C HSQC NMR 12
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NMR a-13

!H NMR 400 MHz, CDCls, a-13
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19F NMR 376 MHz, CDCl3, a-13
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1H-13C HSQC NMR a-13

Ph—X"0
0

0

N3
SPh

60

65

r70

75

80

-85

~100

+105

57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37

12 (ppm)

f1 (ppm)

S20



1H NMR 400 MHz, CDCls, B-13
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19F NMR 376 MHz, CDCls, B-13
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1H-13C HSQC NMR B-13
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NMR 14

'H NMR 400 MHz, CDCls, 14
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1F NMR 376 MHz, CDCl3, 14
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1H-13C HSQC NMR 14

95

g =] . ;1 00

|

105

57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 3.5 34 33 32
2 (ppm)

f1 (ppm)

S26



NMR 15

'HNMR 400 MHz, CDCls, 15
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19F NMR 376 MHz, CDCls, 15
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1H-13C HSQC NMR 15
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NMR a-16

HNMR 400 MHz, CDCl3, a-16
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19F NMR 376 MHz, CDCl3, a-16
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1H-13C HSQC NMR a-16
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NMR B-16

'H NMR 400 MHz, CDCls, B-16
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19F NMR 376 MHz, CDCls, B-16
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1H-13C HSQC NMR B-16
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NMR a-17

'H NMR 400 MHz, CDCl3, a-17
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19F NMR 376 MHz, CDCl3, a-17
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1H-13C HSQC NMR a-17
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NMR B-17

'H NMR 400 MHz, CDCls, B-17

807
0Lz
Sv'e
8r'e
ar's
ar's
05T
LS
LS'E
29°C
LSS
L8%
L8
85'c
85'c
85'g
88T
65T
85'E
09
09'¢
09
09T
L9'e
L9'ed
lgg!
LU
Ly
6l
Bl
0zt
0z
Lz
Ty
vey
52
gey
9ct
I
BE P
i
P d
vy
or'y
8y
LS
¥0'G
90'g
90'S
L0'G
80°G
50'G
60'S
g
Ze'L
85'L
BS'L
65°L
09'L

09°L

AcQ
AcO

SPh

N3

20 15 10

25

50 45 4.0

1 (ppm)

55

13¢C {*H} NMR 100MHz, CDCls, B-17

180z
18 Dm.v

L0297
6079
90 mm@
vz £9-
BL 19~
164197
B2 5.

8¢ 58~
=14 mmv

00ge~
L6

0z 62l
om,mwvw
gl omv\
5€ ek

B8P 69~
8904

SPh

)

AcO
AcO

S 1 -

; 180

210 200

160

140 130 120 110 100 90 80 70 60 50 40 30 20 10

150

170

190

1 (ppm)

S39



19F NMR 376 MHz, CDCls, B-17
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1H-13C HSQC NMR B-17
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NMR 20

'H NMR 400 MHz, CDCls, 20
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19F NMR 376 MHz, CDCls, 20
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1H-13C HMBC NMR 20
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NMR 21

'H NMR 400 MHz, CDCls, 21
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19F NMR 376 MHz, CDCls, 21
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1H-13C HSQC NMR 21
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NMR 23

'H NMR 400 MHz, CDCls, 23
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19F NMR 376 MHz, CDCls, 23
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NMR a-24

'H NMR 400 MHz, CDCl3, a-24
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19F NMR 376 MHz, CDCl3, a-24
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!H-13C HSQC NMR a-24
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NMR B-24

'H NMR 400 MHz, CDCls, B-24
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1F NMR 376 MHz, CDCls, B-24 (traces of the a-anomer at 6§ -199.74)
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1H-13C HSQC NMR B-24
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NMR 25

'H NMR 400 MHz, CDCls, 25
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19F NMR 376 MHz, CDCls, 25
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1H-13C HSQC NMR 25
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NMR 26

'H NMR 400 MHz, CDCl3, 26
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19F NMR 376 MHz, CDCls, 26
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!H-13C HSQC NMR 26

__L@

. T M,
- )
@
OAc
= O
AcO
N
SPh
57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 3.9

f2 (ppm)

60
62
64
66
68
70
72
74
76
78
-80
82
84
86
88
-90
92

f1 (ppm)

S61



1H NMR 400 MHz, CDCls, A1
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19F NMR 376 MHz, CDCl3, Al
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1H-13C HMBC NMR A1
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NMR A9

!H NMR 400 MHz, CDCls, A9
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19F NMR 376 MHz, CDCls, A9
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1H-13C HMBC NMR A9
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!H NMR 400 MHz, CDCls, A10

NMR A10
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19F NMR 376 MHz, CDCl3, A10
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!H-13C HMBC NMR A10
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NMR All-a

'H NMR 400 MHz, CDCl3, All-a
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19F NMR 376 MHz, CDCl3, Al11-a
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!H-13C HMBC NMR All-a
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F NMR 376 MHz, CDCls, A11, mixture of anomers, a/B 3:
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1H-13C HMBC NMR A11, mixture of anomers
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NMR A12, enriched a-anomer

HNMR 400 MHz, CDCl3, A12, enriched a-anomer
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19F NMR 376 MHz, CDCls, A12, enriched a-anomer
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1H-13C HMBC NMR A12, enriched a-anomer
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NMR A12, enriched B-anomer

HNMR 400 MHz, CDCls, A12, enriched B-anomer
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1F NMR 376 MHz, CDCls, A12, enriched B-anomer, B/a approx. 10:1
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'H-13C HMBC NMR A12, enriched B-anomer
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NMR A13, mixture of anomers

H NMR 400 MHz, CDCls, A13, mixture of anomers

ot'e
e
£r'e
s
e
ct'e
£5'E
vS'E
gs'e
95'c
95'¢
95'e
lse
85 '€
€g'e
8¢
L0t
€0t
GOt
£0'Gy
€05
¥0'S
95'G
62'L
6Z'L
6Z'L
0€'L
0gL
L' L
LE'L
AW
ze'L
€e L
vE L]
ve'L
GE /1
ge' L,
9g' L
9€' /-
1824
181
8e' L
8e /]
6E L]
6L
6E'L
o_l_
ot L
8t L
s
0§

— T T———

—

o]
BnO
BnO

184

Ph="%rD

M
L
=

BnOOMe

Y
e
2k

il
Sl

0.0

0.5

20

7.0

8.0

1.0

1.5

40 35 30 25

45

5.0
1 (ppm)

5.5

6.0

7.5 6.5

8.5

9.0

100 95

b

L

H i H M{

o
M~
o
o
EBnQO
EnQ

Ph—%-0
o}

13C {*H} NMR 100MHz, CDClz, A13, mixture of anomers

BnOOMe

n

130

: 150

180

210 200

110
1 (ppm)

140

170

80 70 60 50 40 30 20 10

90

100

120

160

190

S83



[N
)
-
=2
<
o)
w
~
(o))
<
I
N
(@)
Q
(@)
&
>
=
w
3.
x
—
c
=
0]
@]
=
Q
>
o
3
(1]
@
Q
>~
™

MO OO O MO~ TUOO~RODNDDO~ROOOCNNNM
VOO OO0000000000NNANANANNNNMMMOE STt
I NN MMM 00 000 00 0 000 00 o oo
o =2 I o2 T o B 3 o o 3 T I o T o3 T o I o o 3 o2 o T p R o o o I s o 3 T I 2 o I p o o I o I 3
slifeddbdpehiadaiol ol g hand et i et bital bl i d bt sl o il ke St b L bbbl ool e
] ] LI | ) . ) . ] ) L} 1 () [} [} L} L} (] L} [} ] ) (] [} ) L ] [} ] ] ]
e e
i o
Ph—%"0
o @]
F
BnQ C
BnO
BnO
OMe
7 Aok W
st -
A P i ——
oo o o o
oo — o o

492 -193 -194 -195 -196 -197 -198 -199 -200 -201 -202 -203 -204 -205 -206 -207 -208
f1 (ppm)
IH-1H COSY NMR, A13, mixture of anomers

f1 (ppm)

56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 4.0 39 38 37 36 35 34 33
2 (ppm)

S84



1H-13C HMBC NMR A13, mixture of anomers
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NMR B1

'H NMR 400 MHz, CDCls, B1
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19F NMR 376 MHz, CDCl3, B1,
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NMR B9-a

'H NMR 400 MHz, CDCls, B9-a
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19F NMR 376 MHz, CDCl3, B9-a
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!H-13C HMBC NMR B9-a
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'H NMR 400 MHz, CDCls, B9-B

NMR B9-B
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19F NMR 376 MHz, CDCls, B9-B
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!H-13C HMBC NMR B9-B

. JMMMMWWM

Z

- g

[
f
|
PR 55 180
!
|
[
E

1 (ppm)

CICH,CQO

- o BnO

s S ag:,

EOBn

40 39 38 37 36 35 34 33 32

e

43 42 41
2 (ppm)

50 49 48 47 46 45 44

1H-13C HSQC NMR B9-B

i

CICH,COQ 0Bn
B“O’&&,o 0
BnQ
BnO

N3

OMe

@

° o©

43 42 41 40 39 38 37 36 35 34 33 32 31 30

12 (ppm)

50 49 48 47 46 45 44

1 (ppm)

S93



NMR B10-a

'HNMR 400 MHz, CDCl3, B10-a
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19F NMR 376 MHz, CDCl3, B10-a
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!H-13C HMBC NMR B10-a
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NMR B12-a

'H NMR 400 MHz, CDCl;, B12-a
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19F NMR 376 MHz, CDCl3, B12-a
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!H-13C HMBC NMR B12-a
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NMR C9-a

!H NMR 400 MHz, CDCls, C9-a
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19F NMR 376 MHz, CDCls, C9-a
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!H-13C HMBC NMR C9-a
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NMR D9-a

!H NMR 400 MHz, CDCls, D9-a
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19F NMR 376 MHz, CDCls, D9-a, approx. 5% B-anomer at § -187.72
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!H-13C HMBC NMR D9-a
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NMR E16-a

!HNMR 400 MHz, CDCls, E16-a
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19F NMR 376 MHz, CDCls, E16-a
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1H-13C HSQC NMR E16-a
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NMR E9-a

'H NMR 400 MHz, CDCl3, E9-a
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19F NMR 376 MHz, CDCls, E9-a

OCOCH,CI
Q
N

__

TN O—ONOONLW
010100 @O 6NN~
NN I NI o
OO 0000
5 T TN O ey TN
N T

191.9 -192.0 -192.1 -192.2 -192.3 -192.4 1925 -192.6 -192.7 -192.8 -192.9 -193.0 -193.1 -193.2 -193.3 -193.4 -193.5
1 (ppm)

!H-1H COSY NMR, E9-a

ik
OCOCH,CI
BnO’F&_C% .
N3C|
BzO 9 M
BzO ;
BzQ
OMe
@ '
(o L

= @ @ O

8

T 'S MLJLML

4.0

f1 (ppm)

6.0

6.5

S110



1H-13C HSQC NMR E9-a
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NMR A20

!H NMR 400 MHz, CDCls, A20
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19F NMR 376 MHz, CDCl3, A20
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!H-13C HMBC NMR A20
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NMR B20-a

'H NMR 400 MHz, CDCls, B20-a
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19F NMR 376 MHz, CDCl3, B20-a
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1H-13C HMBC NMR B20-a
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NMR B20-B

'H NMR 400 MHz, CDCls, B20-8
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19F NMR 376 MHz, CDCls, B20-B
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!H-13C HMBC NMR B20-B
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19F NMR 376 MHz, CDCls, E20-a, approx. 10% B-anomer
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!H-13C HMBC NMR E20-a
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NMR E20-B

'H NMR 400 MHz, CDCls, E20-B
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19F NMR 376 MHz, CDCls, E20-B, approx. 10% a-anomer
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1H-13C HMBC NMR E20-B8
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'H NMR 400 MHz, CDCls, E21

NMR E21
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19F NMR 376 MHz, CDCls, E21
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!H-13C HMBC NMR E21
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NMR E25-a

!HNMR 400 MHz, CDCls, E25-a
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19F NMR 376 MHz, CDCls, E25-a, approx. 5% B-anomer, approx. 15% unidentified side-products
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1H-13C HMBC NMR E25-a
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NMR D25-a

'H NMR 400 MHz, CDCls, D25-a
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19F NMR 376 MHz, CDCl3, D25-a
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'H-13C HMBC NMR D25-a
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NMR 28

'HNMR 400 MHz, CDCls, 28
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19F NMR 376 MHz, CDCls, 28
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!H-13C HMBC NMR 28
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NMR 29
'H NMR 400 MHz, CDCls, 29
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19F NMR 376 MHz, CDCls, 29
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1H-13C HMBC NMR 29
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NMR 30

'H NMR 400 MHz, CDCls, 30
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19F NMR 376 MHz, CDCls, 30

AcO
E CO,Bn
N BN O

30,
N

| | I

T T T T T T T T T T T T T T T T T T T T T T T T

9690 -196.96 -197.02 -197.08 -197.14 -197.20 -197.26 -197.32 -197.38 -197.44 -19750 -197.f
1 (ppm)

'H-1H COSY NMR, 30

AcO -3.0
AcO Q
F _ CO.Bn @
Nag, 3.5
N

1 (ppm)

' 4.5
) 0 ,@ S (]
a . s 5.0
@ i [
o
+5.5

54 52 50 48 46 44 42 40 38 36 34 32 3.0 2.8 26 24 22 20 18 16 14 1.2 1.0
2 (ppm)

$143



1H-13C HMBC NMR 30
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NMR 31

'H NMR 400 MHz, CDCls, 31
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F NMR 376 MHz, CDCls, 31, approx. 17% inseparable side-products detected
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!H-13C HMBC NMR 31
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'H NMR 400 MHz, CDCls, 32

NMR 32
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19F NMR 376 MHz, CDCls, 32
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1H-13C HMBC NMR 32
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'HNMR 400 MHz, CDCls, 33

NMR 33
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19F NMR 376 MHz, CDCls, 33
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!H-13C HMBC NMR 33
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HNMR 400 MHz, CDCls, 34

NMR 34
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19F NMR 376 MHz, CDCls, 34
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!H-13C HMBC NMR 34
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NMR L-threonine benzyl ester
'H NMR 400 MHz, CDCls, L-threonine benzyl ester
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NMR Phth-Thr-OBn
'H NMR 400 MHz, CDCl3, Phth-Thr-OBn
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NMR Fmoc-Thr-OBn
IH NMR 400 MHz, CDClz, Fmoc-Thr-OBn
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