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benzoate

HO

O

OBz

O

O

S

Ph

13

(2S,4aR,6S,7R,8S,8aR)-8-hydroxy-
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6-(p-tolylthio)tetrahydro-2H-

pyran-3,5-diyl dibenzoate
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p

-

tolylthio)tetrahydro-2H-pyran-2-
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((2R,3S,4R,5R,6S)-5-azido-3,4-

bis(benzyloxy)-6-(

p

-

tolylthio)tetrahydro-2H-pyran-2-

yl)methanol

BnO

O

N

3

OTBDPS

S

HO

71

(2R,3S,4R,5R,6S)-5-azido-4-

(benzyloxy)-2-(((

tert

-

butyldiphenylsilyl)oxy)methyl)-6-(p-

tolylthio)tetrahydro-2H-pyran-3-ol

HO

O

N

3

OTBDPS

S

BnO

72

(2S,3R,4R,5S,6R)-3-azido-5-

(benzyloxy)-6-(((tert-

butyldiphenylsilyl)oxy)methyl)-2-(p-

tolylthio)tetrahydro-2H-pyran-4-ol

BzO

O

N

3

OTBDPS

S

HO

73

(2S,3R,4R,5S,6R)-3-azido-6-

(((tert-

butyldiphenylsilyl)oxy)methyl)-5-

hydroxy-2-(p-tolylthio)tetrahydro-

2H-pyran-4-yl benzoate

BzO

O

NH

OTBDPS

S

O

74

OBn

O

O

O

(2S,3R,4R,5S,6R)-3-

(((benzyloxy)carbonyl)amino)-6-(((tert-

butyldiphenylsilyl)oxy)methyl)-5-((4-

oxopentanoyl)oxy)-2-(

p

-

tolylthio)tetrahydro-2H-pyran-4-yl 

benzoate

BnO

O

NHTroc

OBn

S

BnO

75

2,2,2-trichloroethyl 

((2S,3R,4R,5R,6R)-4,5-

bis(benzyloxy)-6-

((benzyloxy)methyl)-2-(p-

tolylthio)tetrahydro-2H-pyran-3-

yl)carbamate

HO

O

NHTroc

OAc

S

AcO

76

((2R,3R,4R,5R,6S)-3-acetoxy-4-

hydroxy-6-(p-tolylthio)-5-(((2,2,2-

trichloroethoxy)carbonyl)amino)tetr

ahydro-2H-pyran-2-yl)methyl 

acetate

HO

O

NHTroc

OTBDPS

S

BzO

77

(2R,3R,4R,5R,6S)-2-(((tert-

butyldiphenylsilyl)oxy)methyl)-4-

hydroxy-6-(p-tolylthio)-5-(((2,2,2-

trichloroethoxy)carbonyl)amino)tetr

ahydro-2H-pyran-3-yl benzoate

HO

O

NHTroc

OBz

S

BzO

78

((2R,3R,4R,5R,6S)-3-

(benzoyloxy)-4-hydroxy-6-(

p

-

tolylthio)-5-(((2,2,2-

trichloroethoxy)carbonyl)amino)tetr

ahydro-2H-pyran-2-yl)methyl 

benzoate

AcO

O

NHTroc

OAc

S

AcO

79

(2R,3R,4R,5R,6S)-2-

(acetoxymethyl)-6-(p-tolylthio)-5-

(((2,2,2-

trichloroethoxy)carbonyl)amino)tetr

ahydro-2H-pyran-3,4-diyl diacetate

O

O

O

O

S

Ph

Cl

O

N

O

O

80

(2S,4aR,6S,7R,8R,8aR)-7-(1,3-

dioxoisoindolin-2-yl)-2-phenyl-6-(

p

-

tolylthio)hexahydropyrano[3,2-d][1,3]dioxin-

8-yl 2-chloroacetate

AcO

O

N

OAc

S

AcO

81

O

O

(2R,3R,4R,5R,6S)-2-(acetoxymethyl)-5-

(1,3-dioxoisoindolin-2-yl)-6-(p-

tolylthio)tetrahydro-2H-pyran-3,4-diyl 

diacetate

82

BnO

O

N

3

OBn

S

BnO

(2S,3R,4R,5R,6R)-3-azido-4,5-

bis(benzyloxy)-6-

((benzyloxy)methyl)-2-(

p

-

tolylthio)tetrahydro-2H-pyran

83

BnO

O

N

3

OBn

S

BnO

(2

R

,3

R

,4

R

,5

R

,6

R

)-3-azido-4,5-

bis(benzyloxy)-6-

((benzyloxy)methyl)-2-(p-

tolylthio)tetrahydro-2H-pyran

BnO

O

N

3

OH

S

BnO

84

((2R,3R,4R,5R,6S)-5-azido-

3,4-bis(benzyloxy)-6-(p-

tolylthio)tetrahydro-2

H

-

pyran-2-yl)methanol

O

O

N

3

O

O

S

Ph

Cl

O

85

(2

S

,4a

R

,6

S

,7

R

,8

R

,8a

R

)-7-azido-2-phenyl-

6-(p-tolylthio)hexahydropyrano[3,2-

d][1,3]dioxin-8-yl 2-chloroacetate

HO

O

N

3

OTBDPS

S

BNo

86

((2R,3R,4R,5R,6S)-5-azido-2-(((tert-

butyldiphenylsilyl)oxy)methyl)-4-

hydroxy-6-(p-tolylthio)tetrahydro-2H-

pyran-3-yl)(

1

-boraneyl)nobelium

87

BzO

O

N

3

OTBDPS

S

HO

(2S,3R,4R,5R,6R)-3-azido-6-(((tert-

butyldiphenylsilyl)oxy)methyl)-5-

hydroxy-2-(p-tolylthio)tetrahydro-2H-

pyran-4-yl benzoate

O

CH

2

OH

AcHN

BnO

BnO

OBn

OBn

S

N-((2R,3R,4S,6R)-4-(benzyloxy)-6-

(hydroxymethyl)-6-(p-tolylthio)-2-

((1S,2R)-1,2,3-

tris(benzyloxy)propyl)tetrahydro-2H-

pyran-3-yl)acetamide

88

O

CH

2

OCH

2

OBn

AcHN

BnO

BnO

OBn

OBn

S

N-((2R,3R,4S,6R)-4-(benzyloxy)-6-

(((benzyloxy)methoxy)methyl)-6-(p-

tolylthio)-2-((1S,2R)-1,2,3-

tris(benzyloxy)propyl)tetrahydro-2H-

pyran-3-yl)acetamide

89

O

CH

2

OAc

AcHN

BnO

BnO

OBn

OBn

S

90

((2

S

,4

S

,5

R

,6

R

)-5-acetamido-4-

(benzyloxy)-2-(p-tolylthio)-6-((1S,2R)-

1,2,3-tris(benzyloxy)propyl)tetrahydro-

2H-pyran-2-yl)methyl acetate



