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2-(2,3,4,6-Tetra-O-acetyl-B-D-glucopyranosyl-1-thio)-3,5,8-trimethoxy-1,4-naphthoquinone (13a), ("H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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2-(2,3,4,6-Tetra-O-acetyl-p-D-galactopyranosyl-1-thio)-3,5,8-trimethoxy-1,4-naphthoquinone (13b), ('"H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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2-(2,3,4-Tri-O-acetyl-B-D-xylopyranosyl-1-thio)-3,5,8-trimethoxy-1,4-naphthoquinone (13c), (H NMR - 500 MHz, 3C NMR -

125 MHz, solvent - CDCl3)
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CDClIs)

2-(2,3,4-Tri-O-acetyl-a-L-arabinopyranosyl-1-thio)-3,5,8-trimethoxy-1,4-naphthoquinone (13d), ("H NMR - 500 MHz, 3C NMR -
solvent -

125 MHz,
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2-(2,3,4,6-Tetra-O-acetyl-p-D-glucopyranosyl-1-thio)-6,7-dichloro-3,5,8-trimethoxy-1,4-naphthoquinone (14a) ,(‘H NMR -

500 MHz, 3C NMR - 125 MHz, solvent - CDCls)
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CDCls)

- 125 MHz, solvent -

13C NMR

2-(2,3,4,6-Tetra-O-acetyl-p-D-galactopyranosyl-1-thio)-6,7-dichloro-3,5,8-trimethoxy-1,4-naphthoquinone (14b), ("H NMR -

500 MHz,
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2-(2,3,4-Tri-O-acetyl-B-D-xylopyranosyl-1-thio)-6,7-dichloro-3,5,8-trimethoxy-1,4-naphthoquinone (14c), ("H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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- 125 MHz, solvent - CDCl3)

2-(2,3,4-Tri-O-acetyl-a-L-arabinopyranosyl-1-thio)-6,7-dichloro-3,5,8-trimethoxy-1,4-naphthoquinone (14d), ("H NMR -

500 MHz, 3C NMR
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2-(2,3,4,6-Tetra-O-acetyl-B-D-glucopyranosyl-1-thio)-8-hydroxy-3-methoxy-1,4-naphthoquinone (15a), ("H NMR - 700 MHz,

13C NMR - 176 MHz, solvent - CDCls)
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2-(2,3,4,6-Tetra-O-acetyl-p-D-galactopyranosyl-1-thio)-8-hydroxy-3-methoxy-1,4-naphthoquinone (15b), ("H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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2-(2,3,4-Tri-O-acetyl-B-D-xylopyranosyl-1-thio)-8-hydroxy-3-methoxy-1,4-naphthoquinone (15¢), ("H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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2-(2,3,4-Tri-O-acetyl-a-L-arabinopyranosyl-1-thio)-8-hydroxy-3-methoxy-1,4-naphthoquinone (15d), ("H NMR - 500 MHz,

13C NMR

CDCls)

solvent

125 MHz,
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2-(2,3,4,6-Tetra-O-acetyl-B-D-glucopyranosyl-1-thio)-5-hydroxy-3-methoxy-1,4-naphthoquinone (16a), ("H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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2-(2,3,4,6-Tetra-O-acetyl-p-D-galactopyranosyl-1-thio)-5-hydroxy-3-methoxy-1,4-naphthoquinone (16b), (\H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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2-(2,3,4-Tri-O-acetyl-B-D-xylopyranosyl-1-thio)-5-hydroxy-3-methoxy-1,4-naphthoquinone (16¢), ('H NMR - 500 MHz,

13C NMR - 125 MHz, solvent - CDCls)
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2-(2,3,4-Tri-O-acetyl-a-L-arabinopyranosyl-1-thio)-5-hydroxy-3-methoxy-1,4-naphthoquinone (16d), (\H NMR - 700 MHz,

13C NMR - 176 MHz, solvent - CDCls)
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(2R,35,45,4aR,12aS)-3,4-Dihydroxy-2-hydroxymethyl-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2 H-naphtho[2,3-blpyrano[2,3-
OMe O

e][1,4]oxathiine-6,11-dione (17a), 'H NMR - 700 MHz, 3C NMR - 176 MHz, solvent - DMSO-ds)
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(2R,3R,4S5,4aR,12aS)-3,4-Dihydroxy-2-hydroxymethyl-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2 H-naphtho[2,3-blpyrano[2,3-

e][1,4]oxathiine-6,11-dione (17b), ('H NMR - 500 MHz, 3C NMR - 125 MHz, solvent - DMSO-de
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(3R,45,4aR,12aS)-3,4-Dihydroxy-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2 H-naphtho(2,3-blpyrano[2,3-el[1,4]oxathiine-6,11-dione

(17¢), ‘H NMR - 700 MHz, 3C NMR - 176 MHz, solvent - DMSO-ds)
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DMSO-ds)

solvent -

176 MHz,

(35,4S,4aR,12aS)-3,4-Dihydroxy-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2 H-naphtho[2,3-blpyrano[2,3-e][ 1,4 ]oxathiine-6,11-dione

(17d), (‘"H NMR - 700 MHz, 3C NMR
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(2R,35,45,4aR,12aS)-8,9-Dichloro-3,4-dihydroxy-2-hydroxymethyl-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2H-naphtho[2,3-

blpyrano([2,3-e][1,4]oxathiine-6,11-dione (18a), ("H NMR - 500 MHz, 3C NMR - 125 MHz, solvent - DMSO-ds)
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(2R,3R,4S5,4aR,12aS)-8,9-Dichloro-3,4-dihydroxy-2-(hydroxymethyl)-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2 H-naphtho( 2,3-

blpyrano[2,3-e][1,4]oxathiine-6,11-dione (18b), ("H NMR - 700 MHz,

13C NMR - 176 MHz, solvent - DMSO-ds)
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(3R,45,4aR,12aS)-8,9-Dichloro-3,4-dihydroxy-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2 H-naphtho[ 2,3-blpyrano[ 2,3-

e][1,4]oxathiine-6,11-dione (18¢), ("H NMR - 700 MHz, 3C NMR - 176 MHz, solvent - DMSO-ds)
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(35,4S,4aR,12aS)-8,9-Dichloro-3,4-dihydroxy-7,10-dimethoxy-3,4,4a,12a-tetrahydro-2 H-naphtho[2,3-b]pyrano[2,3-

e][1,4]oxathiine-6,11-dione (18d), 'H NMR - 500 MHz, 3C NMR - 125 MHz, solvent - DMSO-ds)
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(2R,35,45,4aR,12aS)-3,4,10-Trihydroxy-2-hydroxymethyl-3,4,4a,12a-tetrahydro-2 H-naphthol 2,3-blpyrano[2,3-el[ 1,4 ]oxathiine-

6,11-dione (19a), ('H NMR -

13C NMR - 176 MHz, solvent - DMSO-ds)
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(2R,3R,4S5,4aR,12aS)-3,4,10-Trihydroxy-2-hydroxymethyl-3,4,4a,12a-tetrahydro-2 H-naphtho[2,3-b]pyrano-[2,3-e][ 1,4 ]oxathiine-

6,11-dione (19b), (*H NMR - 500 MHz, 3C NMR - 125 MHz, solvent - DMSO-ds)
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(3R,45,4aR,12aS)-3,4,10-Trihydroxy-3,4,4a,12a-tetrahydro-2H-naphtho[2,3-b]pyrano[2,3-el[1,4]oxathiine-6,11-dione (19¢), ("H

NMR - 700 MHz, 3C NMR - 176 MHz, solvent - DMSO-ds)
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(35,4S,4aR,12aS)-3,4,10-Trihydroxy-3,4,4a,12a-tetrahydro-2H-naphtho[2,3-b]pyrano[2,3-el[ 1,4 Joxathiine-6,11-dione (19d), ("H

NMR - 500 MHz, 3C NMR - 125 MHz, solvent - DMSO-ds)

008" ¢—

L1eTe—
06L°€
@mm.mmww
706 €

LO06 7 —
860 G —

vy S —

66C L—
CES L—
0oL L—

GESTTT—

06L"€—

968 € —

706 €—

43N

0 ppm

Whmm.oomh

D U
= 986°06LT

— 26607168
. 791"

LEL®
L6V

27

. 750"

-

996°0

T———6G0T"

=
— N
= ™M
/Ev0° ¢
=850"T
Y \L60°¢C
€6¢€
0€L
Z0G"

= 000°T <0G~

—8L6°0 L98"

69

69—
TL—
vL—"

ETT—

6TT—

TCCT—

ve1—
0ET—

9€T—

IS8T —

6GT—

SLT—

98T —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

190

]
s29 |

(
\




O

R

=

~_~

[N

=

S

S,

~

~

[—

~

N

«Q

N

=

(=)

=

N

=~

=

=

= 008" 2— -
«Q

b

S 00€°€

mm 62€°€—\
= €05 €—
S wmm.mumM
T LvL €
T

S O

= mw ZeL T —
NS cC—
E § soos
X .
T o« 0TIV 6—
S S pgog—
~ D

SRS

A.../S

NN

o T

iy

S =

= O

RS

s T sceL—
D €16 L—
,m S 869 L—
£

NS

L9

el e T
..WMO|\\\\ O
>SS T
mm o Niite)
Sl

' N
N %] [e]
< =

7 2 (o
a T

S — I
RS
4(

v ORLTLTT—
RS

o =

33

<P

NV

20a

00£°€— - B
626 €— .
<
A
. ‘5
€05 €— K
O
866" — E
o
~
F o
Lyl e —
—
- g
SzeL— MWM o
P
g
o
€15 L— = [
o
E
=
869" L— \‘mmw e
[~

£
Q,
Q,
— O
=
— N
= ™M
/950" 1
—120°¢
210°¢
LS 69709 —
L \§26°0
96" 0L~
8LG €L~
—7866°0 LS8 €L~
Lo — 0001 PPC6L—
~—— 0pz 8 —
=101
=£66"0
F o
- 62V €TT—
= ¥86 Oggy gTT—
=896 06/ 0" pzT~_
856 '0g¢g-pzr—"
Ee LYZ TET—
18 96T —
o
SPO'0ST—
F o 8L9°09T —
—
—
- o 99€°08T
916 08T~
=996"0
[ N
—

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

]
s30 |

(
\




€96°¢
mﬁ.m//
908" €—x
Nmm.m\
168°€

628" 7 —
VL6V —

Tce" L—
IS L—
869 L—

6TL TT—

(2R,3R,4S5,4aR,12aS)-3,4,7-Trihydroxy-2-hydroxymethyl-3,4,4a,12a-tetrahydro-2 H-naphtho[2,3-b]pyrano[2,3-el[ 1,4 Joxathiine-

6,11-dione (20b), (*H NMR - 500 MHz, 3C NMR - 125 MHz, solvent - DMSO-ds)
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(3R,4S5,4aR,12aS)-3,4,7-Trihydroxy-3,4,4a,12a-tetrahydro-2H-naphtho[2,3-b]pyrano[2,3-el[1,4Joxathiine-6,11-dione (20c), ("H

ds)
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NMR - 500 MHz, 3C NMR - 125 MHz,
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(35,4S,4aR,12aS)-3,4,7-Trihydroxy-3,4,4a,12a-tetrahydro-2H-naphtho[2,3-b]pyrano[2,3-el[ 1,4 Joxathiine-6,11-dione (20d), ("H

NMR - 500 MHz, 3C NMR - 125 MHz, solvent - DMSO-ds)
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