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NMR COMPOUND 11

IH NMR (400 MHz, CDCls) 11
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13C NMR (100 MHz, CDCls) 11
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F NMR (376 MHz, CDCls) 11
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NMR COMPOUND 14

'H NMR (400 MHz, CDCls) 14
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13C NMR (100 MHz, CDCls) 14
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F NMR (376 MHz, CDCls) 14
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'H-'H COSY 14
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'H-13C HMBC 14
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IH-15C HSQC 14
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NMR COMPOUND 15

IH NMR (400 MHz, CDCls) 15
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13C NMR (100 MHz, CDCls) 15
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F NMR (376 MHz, CDCls) 15
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'H-'H COSY 15
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'H-13C HMBC 15
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IH-18C HSQC 15

1L l 1L |

i

P, U

PrCOO

OCOPr

AcHN
OH

] ;—

545250484644424038363432302826242220181614121.008

f2 (ppm)

S18

f1 (ppm)



NMR COMPOUND 16

IH NMR (400 MHz, CDCls) 16
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13C NMR (100 MHz, CDCls) 16
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F NMR (376 MHz, CDCls) 16

99002
¢9'00C-—
€Y 002~
6£002-"

OCOEt
0]
AcHN OH

EtCOO

L5861
95'861-
G5'861-1
£5'861-
25861
25’861
vy 861~
Y861~
Zv'86 -
0’861~
6861
8€'861-

=l |r—

-

0tk

JUL .

-200.3 -200.9

-199.7

-199.1

-198.8

-198.2

-197.9

-197.6

-200.0 -200.6 -201..

-199.4
f1 (ppm)

-198.5

S21



'H-'H COSY 16
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'H-13C HMBC 16
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IH-13C HSQC 16
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1H NMR (400 MHz, CDCI3) 17 (o/p ~ 10:1, containing ca 5% of O1-Ac)

NMR COMPOUND 17
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13C NMR (100 MHz, CDCls) 17
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F NMR (376 MHz, CDCls) 17
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'H-'H COSY 17
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'H-13C HMBC 17
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1H-18C HSQC 17
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NMR COMPOUND 18 (prepared from compound 93)

'H NMR (400 MHz, CDsOD) 18
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13C NMR (100 MHz, CDsOD) 18
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F NMR (376 MHz, CDsOD) 18
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'H-'H COSY 18
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'H-13C HMBC 18
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1H-13C HSQC 18
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NMR COMPOUND 19 (prepared from compound 93)

'H NMR (400 MHz, CDsOD) 19
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13C NMR (100 MHz, CDsOD) 19
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F NMR (376 MHz, CDsOD) 19
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'H-'H COSY 19
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IH-13C HSQC 19
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NMR COMPOUND 20

'H NMR (400 MHz, CDsOD) 20
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13C NMR (100 MHz, CDsOD) 31
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13C NMR (100 MHz, CDsOD) 32
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IH NMR (400 MHz, CDCls) 41
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13C NMR (100 MHz, CDCls) 41
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IH NMR (400 MHz, CDCls) 43
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13C NMR (100 MHz, CDCls) 43
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13C NMR (100 MHz, CDCls) 44
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13C NMR (100 MHz, CDCls) 45
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13C NMR (100 MHz, CDCls) 46
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NMR COMPOUND 51

IH NMR (400 MHz, CDCls) 51
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13C NMR (100 MHz, CDCls) 51
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F NMR (376 MHz, CDCls) 51
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1H-13C HSQC 51
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NMR COMPOUND 52

IH NMR (400 MHz, CDCls) 52
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13C NMR (100 MHz, CDCls) 52
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F NMR (376 MHz, CDCls) 52
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IH-13C HSQC 52
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NMR COMPOUND a-54

'H NMR (400 MHz, CDCls) a-54 and 9% of S1
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13C NMR (100 MHz, CDCls) a-54 and S1
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F NMR (376 MHz, CDCls) a-54, 9% S1 and 3% B-23
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'H-13C HSQC a-54
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NMR COMPOUND -54

'H NMR (400 MHz, CDCls) p-54
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13C NMR (100 MHz, CDCls) p-54
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1SE NMR (376 MHz, CDCls) -54
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NMR COMPOUND B-55

'H NMR (400 MHz, CDCls) B-55
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13C NMR (100 MHz, CDCls) B-55
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1SE NMR (376 MHz, CDCls) -55
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NMR COMPOUND a-55

'H NMR (400 MHz, CDCls) @-55 and 9% of S2
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13C NMR (100 MHz, CDCls) @-55
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9F NMR (376 MHz, CDCls) -55 and 9% of S2
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'H-13C HSQC a-55
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NMR COMPOUND a-56

'H NMR (400 MHz, CDCls) a-56 and ca 9% S3
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13C NMR (100 MHz, CDCls) a-56
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¥F NMR (376 MHz, CDCl3) a-56 and 9% of S3
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1H-8C HSQC 0-56
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NMR COMPOUND B-56

'H NMR (400 MHz, CDCls) B-56
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13C NMR (100 MHz, CDCls) p-56
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F NMR (376 MHz, CDCls) B-56
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IH-'H COSY B-56
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NMR COMPOUND a-57

'H NMR (400 MHz, CDCls) a-57
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13C NMR (100 MHz, CDCls) a-57

o D < O
- e=30 23IYJoN8BHERE 2 &R
~ MO ON~NOCOPOVDSO O DD © W ™
— 2ot sl s 2l 00 €0 00 ©0 RNf M O © O O W LW o -
| ~\ N S =— | |

Prcoo -OH
@]

F

N3
SPh

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)

S193



F NMR (376 MHz, CDCls) 0-57
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1H-8C HSQC 0-57
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NMR COMPOUND -57

'H NMR (400 MHz, CDCls) p-57
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13C NMR (100 MHz, CDCls) p-57
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1SE NMR (376 MHz, CDCls) p-57
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IH-'H COSY B-57
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IH-1C HSQC B-57
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NMR COMPOUND a-59

'H NMR (400 MHz, CDCls) @-59
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13C NMR (100 MHz, CDCls) @-59
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F NMR (376 MHz, CDCls) 0-59
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NMR COMPOUND -59

'H NMR (400 MHz, CDCls) p-59
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13C NMR (100 MHz, CDCls) B-59
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1SE NMR (376 MHz, CDCls) -59
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NMR COMPOUND a-60

'H NMR (400 MHz, CDCls) a-60
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13C NMR (100 MHz, CDCls) a-60
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F NMR (376 MHz, CDCls) 0-60
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13C NMR (100 MHz, CDCls) p-60
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F NMR (376 MHz, CDCls) B-60
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NMR COMPOUND 61

IH NMR (400 MHz, CDCls) 61
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13C NMR (100 MHz, CDCl5)61
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F NMR (376 MHz, CDCls) 61
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NMR COMPOUND 62

IH NMR (400 MHz, CDCls) 62
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13C NMR (100 MHz, CDCls) 62
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F NMR (376 MHz, CDCls) 62
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NMR COMPOUND 63

IH NMR (400 MHz, CDCls) 63
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13C NMR (100 MHz, CDCls) 63
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F NMR (376 MHz, CDCls) 63
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1H-13C HSQC 63
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NMR COMPOUND 64

'H NMR (400 MHz, CDCls) 64
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13C NMR (100 MHz, CDCls) 64
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F NMR (376 MHz, CDCls) 64
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NMR COMPOUND 65

IH NMR (400 MHz, CDCls) 65
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13C NMR (100 MHz, CDCls) 65
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F NMR (376 MHz, CDCls) 65
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1H-13C HSQC 65
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NMR COMPOUND 66

IH NMR (400 MHz, CDCls) 66
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13C NMR (100 MHz, CDCls) 66
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F NMR (376 MHz, CDCls) 66
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NMR COMPOUND 67

IH NMR (400 MHz, CDCls) 67
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13C NMR (100 MHz, CDCls) 67
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F NMR (376 MHz, CDCls) 67
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NMR COMPOUND 68

IH NMR (400 MHz, CDCls) 68
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13C NMR (100 MHz, CDCls) 68
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F NMR (376 MHz, CDCls) 68
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'H-3C HMBC 68
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1H-13C HSQC 68
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NMR COMPOUND 69

IH NMR (400 MHz, CDCls) 69

-~
~—
—

'

T

T

1.0 05 0.0

<r
-
o
=l
T

T

15

~

~

-
=
T

<t <t
)00
ol o
s
T
=
2o
w0
T

0
®
ol

s

@©
-
T

T

©
)
o

00 95 90 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20

©

©

ol
=5
(o]
o

T

T

—
@
S Tnd
T

~
)
o
T
o
o
T

0 ©
ISRG)
ol o

—
(o0 ]
<

T

T
T

o
<
o
|
@
o
5453525150494847 4645 4_'4 4342414039238 373635

s ]
o <
b

o
<
o
T

T

0 N~
00
© ©
ot
<
o
T T

T

T

T

o
~—
<
—_
o
A 2
T

T

wn

)
¥
T

T

T
T

[T
)
<
D—I—4 -—r—'{
L2 ~
- o
T

T

N, OH

L'y
8l P
8Ly
0cy
ocy
€y
€C'g
S€'S
S€'S
Se'g

OCOEt
.
\ O

T

T

EtCOOF

T

1 (ppm)

S264



13C NMR (100 MHz, CDCls) 69

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

0

10

f1 (ppm)

S265



F NMR (376 MHz, CDCls) 69
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1H-13C HSQC 69
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'H NMR (400 MHz, CDCls) 70

NMR COMPOUND 70
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13C NMR (100 MHz, CDCls) 70
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F NMR (376 MHz, CDCls) 70
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Jﬂllj\nw M

S273

OCOEt
E Q
EtCOO ©
© N3 "OH

6 &

t @

58 56 54 52 50 48 46 44 42 40 38 36 34 32

f2 (ppm)

-60

-65

70

75

-80

-85

-90

-95

f1 (ppm)



NMR COMPOUND 71

IH NMR (400 MHz, CDCls) 71
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13C NMR (100 MHz, CDCls) 71
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F NMR (376 MHz, CDCls) 71
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NMR COMPOUND 72

IH NMR (400 MHz, CDCls) 72
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13C NMR (100 MHz, CDCls) 72
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F NMR (376 MHz, CDCls) 72
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NMR COMPOUND 73

IH NMR (400 MHz, CDCls) 73
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13C NMR (100 MHz, CDCls) 73
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F NMR (376 MHz, CDCls) 73
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NMR COMPOUND 74

'H NMR (400 MHz, CDCls) 74
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13C NMR (100 MHz, CDCls) 74
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F NMR (376 MHz, CDCls) NMR 74
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NMR COMPOUND 75

IH NMR (400 MHz, CDCls) 75
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13C NMR (100 MHz, CDCls) 75
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9F NMR (376 MHz, CDCls) NMR 75
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NMR COMPOUND 76

IH NMR (400 MHz, CDCls) 76
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13C NMR (100 MHz, CDCls) 76
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F NMR (376 MHz, CDCls) 76
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NMR COMPOUND 77

IH NMR (400 MHz, CDCls) 77
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13C NMR (100 MHz, CDCls) 77
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F NMR (376 MHz, CDCls) 77
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'H-13C HMBC 77
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IH-18C HSQC 77
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NMR COMPOUND 79

IH NMR (400 MHz, CDCls) 79
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13C NMR (100 MHz, CDCls) 79
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IH-13C HSQC 79
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NMR COMPOUND 80

'H NMR (400 MHz, CDCls) 80
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13C NMR (100 MHz, CDCls) 80
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NMR COMPOUND 81

IH NMR (400 MHz, CDCls) 81
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13C NMR (100 MHz, CDCls) 81
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NMR COMPOUND 82

IH NMR (400 MHz, CDCls) 82
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13C NMR (100 MHz, CDCls) 82
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1H-13C HSQC 82
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IH NMR (400 MHz, CDCls) 83

NMR COMPOUND 83
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13C NMR (100 MHz, CDCls) 83
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!H NMR (400 MHz, CDCls) 84 (enriched a-anomer)

NMR COMPOUND 84 (enriched a-anomer)
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13C NMR (100 MHz, CDCls) 84 (enriched a-anomer)

©o o <t 0 O ® E
wnaom N~ M ()] nuoNOLw wn OW <o
oo ol o O © «© TOONO o <SP
M~~~ OMOANN (o) 0 N v [{e) cooMmom
b oy S e [e0] M~ O O o T
Y 3 \ S | 3
OH
Prcoo Q
PrCOO -\
N3
SPh
e
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

f1 (ppm)

S332



'H-IH COSY 84 (enriched a-anomer)

e .
PrCOO Q R |
PrCO0 )
Ny ’
; SPh o -
(30 e ®
0 @ @ 5.0
—23 680 O © 55

585756555453525150494847464544434241403.9383.73635
f2 (ppm)

1L

S333

f1 (ppm)



'H-13C HSQC 84 (enriched a-anomer)
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NMR COMPOUND 84 (enriched p-anomer)

'H NMR (400 MHz, CDCls) 84 (enriched p-anomer)
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13C NMR (100 MHz, CDCls) 84 (enriched p-anomer)
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'H-IH COSY 84 (enriched p-anomer)
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!H-13C HSQC 84 (enriched p-anomer)
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NMR COMPOUND 85

IH NMR (400 MHz, CDCls) 85
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13C NMR (100 MHz, CDCls) 85
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F NMR (376 MHz, CDCls) 85
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IH-13C HSQC 85
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NMR COMPOUND 86

IH NMR (400 MHz, CDCls) 86
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13C NMR (100 MHz, CDCls) 86
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F NMR (376 MHz, CDCls) 86
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NMR MIXTURE OF COMPOUNDS 18 AND 87

IH NMR (400 MHz, CDCls) 18 AND 87
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13C NMR (100 MHz, CDCls) 18 AND 87
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19F NMR (376 MHz, CDCls) 18 AND 87
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'H-13C HMBC 18 AND 87

i M

. e R
ﬁ s
_ —r - - B G
- 7
F F
EtCO0 o) E{COO o)
EtCOO/\éAV EICO0 N
AcHN OH AcHN OAc
g - - e “o¥ s
60 55 50 45 40 35 30 25 20 15 10
f2 (ppm)

S353

1 (ppm)



'H-3C HSQC 18 AND 87
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NMR MIXTURE OF COMPOUNDS 19 AND 88

IH NMR (400 MHz, CDCls) 19 AND 88
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13C NMR (100 MHz, CDCls) 19 AND 88
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1F NMR (376 MHz, CDCls) 19 AND 88
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'H-13C HMBC 19 AND 88
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'H-3C HSQC 19 AND 88
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NMR COMPOUND 90

'H NMR (400 MHz, CDCls) 90
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13C NMR (100 MHz, CDCls) 90
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'H-'H COSY 90
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'H-3C HMBC 90
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IH-13C HSQC 90
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NMR COMPOUND 91

IH NMR (400 MHz, CDCls) 91
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13C NMR (100 MHz, CDCls) 91
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IH-1H COSY 91
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IH-13C HSQC 91
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NMR COMPOUND 92

IH NMR (400 MHz, CDCls) 92

1811
¢8 L1
o'y
VAR4

65V
[A°h74
I8V
8y
80°S

60'G
256G
75'G
69'G
LL'S
cL'S
€€/
€e'l
S¢'/1
G¢'/
se'L
Se'L
9¢'L
YAWA |
YA
LEL
8¢'L
8¢'.
6E'L
6.1
0" L1
0L
0v'Lj
L L1
[AA
VAN

6t L;
6t L
E.NM
68'L
%.J
68
16°L
1672
16°L]
Nm.ﬁ
26'L]
26'L
€6'.
3:
v6°L

BzO

AcHN &g,

BzO

16
Le

Oy

1.0 05 0.0

T

T

T

00 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 2.0

T

T

T

T

T

15

f1 (ppm)

S369



13C NMR (100 MHz, CDCls) 92
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F NMR (376 MHz, CDCls) 92
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1H-13C HSQC 92
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NMR COMPOUND 93

IH NMR (400 MHz, CDCls) 93
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13C NMR (100 MHz, CDCls) 93
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F NMR (376 MHz, CDCls) 93
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1H-13C HSQC 93
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NMR COMPOUND 95

IH NMR (400 MHz, CDCls) 95
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13C NMR (100 MHz, CDCls) 95
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F NMR (376 MHz, CDCls) 95
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'H-13C HMBC 95

1 Ll

|

Bn

e &

Ao

-140
-150

-160

76 7.4 7.2 7.0 6.8 6.6 6.4 62 6.0 58 56 54 52 50 4.8 46 4.4 42 40 3.8

f2 (ppm)

S383

-170



IH-13C HSQC 95
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NMR COMPOUND 96

IH NMR (400 MHz, CDs;OD) 96
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13C NMR (100 MHz, CDsOD) 96
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F NMR (376 MHz, CDsOD) 96
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NMR COMPOUND 97

IH NMR (400 MHz, CDCls) 97
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13C NMR (100 MHz, CDCls) 97
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F NMR (376 MHz, CDCls) 97
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1H-13C HSQC 97
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NMR COMPOUND 98

IH NMR (400 MHz, CDCls) 98
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13C NMR (100 MHz, CDCls) 98
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F NMR (376 MHz, CDCls) 98
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1H-13C HSQC 98
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IH NMR (400 MHz, CDCls) 99
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13C NMR (100 MHz, CDCls) 99
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NMR COMPOUND 100

'H NMR (400 MHz, CDCls) 100
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13C NMR (100 MHz, CDCls) 100
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NMR COMPOUND 102

'H NMR (400 MHz, CDCls) 102
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13C NMR (100 MHz, CDCls) 102
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NMR COMPOUND 103

'H NMR (400 MHz, CDCls) 103
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13C NMR (100 MHz, CDCls) 103
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NMR COMPOUND 110

IH NMR (400 MHz, CDsOD) 110

OH

AcHN

30 29 28

31

32

35

4.0

45

50

=G'¢

Fer

100 95 90 85 80 7.5 7.0 65 6.0 55 50 45 40 35 30 25 2.0

15 1.0 05 0.0

f1 (ppm)

S408



13C NMR (100 MHz, CDsOD) 110
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F NMR (376 MHz, CDsOD) 110
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'H-'H COSY 110
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'H-13C HMBC 110
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1H-13C HSQC 110
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NMR COMPOUND 111 (in a mixture with ca 40% of unidentified compounds)

IH NMR (400 MHz, CDsOD) 111
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13C NMR (100 MHz, CDsOD) 111
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F NMR (376 MHz, CDsOD) 111
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'H-'H COSY 111
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IH-3C HSQC 111
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NMR COMPOUND 112

IH NMR (400 MHz, CDsOD) 112
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13C NMR (100 MHz, CDsOD) 112
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F NMR (376 MHz, CD;OD) 112
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'H-'H COSY 112
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IH-13C HSQC 112
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NMR COMPOUND 113

IH NMR (400 MHz, CDsOD) 113
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13C NMR (100 MHz, CDsOD) 113
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'H-'H COSY 113
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'H-BC HSQC 113
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'H-13C HMBC 113
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F NMR OF PRODUCTS FORMED ON REACTION OF 20 WITH 2-PHENYLETHANTHIOL UNDER DIFFERENT CONDITIONS

¥F NMR {*H} (376 MHz, CDs0D), reaction conditions: MeONa/MeOH (1) and Na,COs/H,0 (2)
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