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ABSTRACT 

The reaction of mdole with 2,3,4-tn-O-acetyl-p-r_-arabmopyranosyl bromide 
m the presence of silver oxide ylelded a mixture of 0-acetylated 1-a-L-arabmopyrano- 
syhndole, 3-or-L-arabmopyranosyhndole (the first mdole C-nucleoade), and 1,2-U- 
[l-(mdol-I-yl)ethyhdene]-/3-L-arabmopyranose. The corresponding derivatives were 

obtamed from 5- or 6-mtromdole LIkewIse, 6-mtromdole and 2,3,4,6-tetra-O- 
acetyl-cr-D-glucopyranosyl brormde gave 0-acetylated 1,2-0-[1-(6-mtromdol-l-yl)- 
ethyhdene]-cc-D-glucose and 1,2-O-[1-(6-n~tromdol-3-yl)ethyl~dene]-~-~-glucose, and 
6-mtromdole with 2,3,5-tn-0-benzoyl-D-nbofuranosyl bromide gave 0-benzoylated 
1,2-O-[6-n~tromdol-l-yl@henyl)methyl~dene]-a-~-r~bofuranose and Its 6-mtromdol- 
3-yl analogue Only 1,2-O-~~ndol-l-yl@henyl)methyl~dene]-a-~-nbofuranose was 
isolated after the condensation of mdole with 2,3,5-tn-0-benzoyl-D-nbofuranosyl 
brormde The deacetylatlon of the above compounds tiorded the correspondmg 

N- and C-nucleoades or 1,2-U-alkyhdene denvatlves 

INTRODUCTION 

Indole nucleosldes have been widely studled and are usually prepared by the 
mdolme-mdole method’ ‘_ Attempts to syntbeslse an mdole nucleoslde from an 
acylglycosyl bahde and an mdole salt were unsuccessful, although the reaction3 of 
mdolylmagnesmm hahde and tetra-O-acetyl-cc-D-glucopyranosyl bronude gave 1-D- 
glucopyranosyhndole Recently, O-benzoylated 4-mtro-l-/3-D-nbofuranosyhndole 
was obtamed by treatment of Cmtromdole with 2,3,5-tn-0-benzoyl-D-nbofuranosyl 
bronnde m the presence of silver oxide and molecular sleve4, and we now report an- 
other application of this method Nltromdole nucleosldes are of interest because the 
1-cc-L-arabmopyranosldes of 5- or 6-mtromdole inhibit the growth of some sohd 
tumours m ~lllce~*~. 

RESULTS AND DISCUSSION 

Indole reacted with 2,3,4-tn-U-acetyl-@-L-arabmopyranosyl brormde m the 
presence of sliver oxide and molecular sieve m dry benzene to yield l-(2,3&n-U- 

OOOS-6215/8O/oooooooO /%0225,@1980 - Elsewer Scientific Pubhshmg Company 
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TABLE I 

DATA FOR NEW WLE DERIVATIMS 

Corn- Mp CalZ? fc I) Found (%) Cak (%I Formula 
pound (degrees) (degrees) C HNC HN 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

18 

19 

21 

23 

24 

26 

27 

175-l 76 

a 

a 

a. 

0 

cz 

170-171 

0 

D 

230-23 1 

18S-186 

cz 

-65 544 49 71 543 48 67 
(CHW 
i-25 5 540 48 69 543 48 67 
(CHCk) 
(&&Is) 609 58 608 58 

-23 544 49 543 48 

(CHC13) 

-10 519 48 65 521 51 64 
(CHCl3) 
3-29 536 49 84 536 48 83 
(EtOH) 
+43 53 3 49 86 536 48 83 
(MezCO) 
3415 
(M&H) 

;rM44eoH) 
-48 525 48 524 49 
(c 0 5, c5HsN) 
+26 538 49 59 537 49 57 
(CHCJS 
T39 495 51 494 53 
(MeOH) 
-i-89 673 46 47 673 43 46 
(CHC13) 
+79 720 49 27 721 49 25 
(CHC.13) 
t43 602 48 70 603 46 70 

%6°w 647 56 38 647 57 38 
(c 1 83, MeOH) 
-12 634 47 58 634 45 55 
(MeO-q 
1-23 577 49 67 576 48 67 

(MeoH) 

ClgHroN209 

CwHeoNzOs 

CISHZINIOI 

GsHzoNz09 

49HzoNzOo H20 

ClsH1eNzO7 

&HlaNzO? 

GaHuNzOs 0 2H20 

GzH24N2011 

CleHw,NzOs 125HzO 

Cz&26NzOo 

GiiH27NlO7 0 25H20 

‘k?O%ZIN2O? 

CzoHlsNlO~ H20 

C27%?2N208 0 5HrO 

CzoHmN~Oa Hz0 

aAmorphous 

acetyl-cc-L-arabmopyranosyl)mdole (l), 3-(2,3,4-tn-O-acetyl-cx-L-arabmopyranosyl)- 
mdole (7), and 3,Pdr-O-acetyl-1,2-O-[l-(~ndol-l-yl)ethyl~dene]-~-~-arabmopyranose 
(4) The products were separated by p 1 c Sunrlarly, 5 or 6-nrtromdole yielded a 
rmxture of O-acetylated 1-nucleosrde 2 or 3, C-nucleosrde 8 or 9, and (xutromdol-l- 

yl)ethylidene derivatrve 5 or 6 Some propertres of these compounds are presented 
rn Table I The major product from mdole was 1 (15 %), and only 2% of 4 (con- 
tanunated wrth mdole) was obtamed The major reactron products from mtromdoles 







T
A

B
L

E
 II

I 

P
,M

 R
 

D
A

T
A

 I
’O

R
 T

H
E

 
3-

C
t-

L
-A

R
A

D
IN

O
P

Y
R

A
N

O
S

Y
L

 D
E

R
IV

A
T

IV
E

S
 O

F
 I

N
D

O
L

E
S

 

C
or

n-
 

C
lie

m
w

al
 sh

rf
ts

P
 p 
p 

m
 

(C
ou

ph
g 

co
ns

ta
lu

s,
 H

z)
 

po
un

d 
ft

td
oi

e p
ro

to
ns

 
Su

ga
r 

pr
~t

o~
~~

 

H
-7

 
H

-6
 

H
-S

 
H

-4
 

H
-2

 
H

-I
 

H
-2

 
H

-3
 

H
-5

2 
H

-S
&

 
A

c 
(J

d 
(J

ad
 

tJ
3,

d 
(J

ad
 

(J
sa

d 

7b
 

8 
37

 
69

2 
44

6 
5 

65
 

5 
19

 
4 

12
 

3 
18

 
2 

16
 

(9
 6

) 
(1

0 
0)

 
(3

 6
) 

fO
?j

 
(2

 0
) 

(1
3 

2)
 

I 
95

 
1 

68
 

8b
 

7 
40

-7
 2

0a
 

80
5 

8 
78

 
I3

 
46

3 
5 

60
 

52
0 

54
3 

4 
17

 
3 

80
 

22
4 

(9
 6

) 
00

 0
) 

(3
 6

) 
(0

 8
) 

(2
 0

) 
(1

3 
2)

 
19

6 
17

3 
9b

 
9 

27
 

8 
17

 
7 

15
 

7 
77

 
4 

62
 

5 
52

 
5 

19
 

54
2 

4 
15

 
3 

84
 

2 
19

 

(9
 6

) 
(1

0 
0)

 
(3

 a
) 

(0
 8

) 
(2

 0
) 

(1
2 

8)
 

19
7 

17
6 

13
c 

79
0 

69
0 

40
6 

43
0 

40
0-

 
3 

86
 

38
6-

 
3 

50
 

(9
 6

) 
(9

 2
) 

(3
 6

) 
(1

 6
) 

(1
2 

8)
 

14
c 

74
6 

80
4 

8 
80

 
7 

52
 

4 
61

 
3 

38
 

1%
 

8 
33

 
79

0*
 

B
 

7 
65

 
4 

65
 

3 
77

 

~
O

ve
rl

ap
pm

;g
 

st
gn

al
s b

in
 C

D
C

13
 %

t 
C

D
30

D
 



254 T. N. SOKOLOVA, V E SHEVCHENKO, M N 

fir: 
w 

f 





T
A

B
L

E
 V

 

P
 M

 R
 

D
A

T
A

 
rO

R
 T

H
E

 D
-R

IB
O

F
U

R
A

N
O

S
Y

L
 

D
E

R
IV

A
T

IV
E

S
 

O
F

 I
N

D
O

L
C

S
 

Cl
re

m
rc

al
 d

l$
s,

 
p 

p 
m

 
(~

O
lJ

p
~J

llg
 c

oJ
J~

ta
JJ

t~
, Hz

) 

bd
ol

e 
pr

is
on

s 
Su

ga
r p

ro
to

ns
 

H
-7

 
I3

4 
H

-5
 

N
-4

 
H

-3
 

H
-2

 
H

-l
 

H
-2

 
H

-3
 

H
-4

 
H

&
Z

 
H

-S
b 

P
h 

B
Z

 
W

fU
 

(J
L~

 
(J

ad
 

(J
ad

 
(J

w
l 

hd
 

(J
aa

d 
A

C
 

1
9
” 

2w
 

21
6 

23
C

 

24
E

 

25
6 

26
” 

27
0 

84
4 

82
0-

-7
2@

 
66

1 
a 

84
0 

7 
29

” 
(9

 4
6)

 
a 

8 
16

 
6 

83
” 

65
0 

@
 

84
1 

80
4-

72
0s

 
67

0 
@

 

76
4 

6 
88

@
 

65
3 

a 

84
0 

79
6 

75
8 

66
4 

7 
65

 

83
2 

8 
20

-7
 

20
~

 
a 

83
1 

7 
82

 
I 

28
8 

a 

5 
21

 
5 

28
 

- 
44

0 
73

1 
fi

 
(5

 2
1 

5 
36

 
43

5 
@

 
(1

 

52
2-

50
0 

48
8 

43
2 

73
1 

a 

4 
66

 
42

0-
40

4 
3 

91
 

3 
62

 
7 

31
 

4 
62

 
4 

20
 

34
8 

7 
26

 
(4

 0
) 

5 
02

 
47

6 
46

4-
43

0 
46

20
 

7 
31

 
2 

12
 

(5
0)

 
(5

 0
) 

(5
 3

) 
(2

01
 

(1
2 

6)
 

20
1 

47
2-

4 
54

 
43

4 
4 

21
 

40
5 

c1
 

n
 

4 
5s

 
40

8-
3 

84
 

3 
75

 
36

2 
a 

(4
 0

) 
(4

 4
1 

(1
2)

 

~
O

ve
rl

ap
pm

g si
gn

al
s 

bi
n

 C
D

C
b 

cI
n

 C
D

30
D

 









260 T N SOKOLOVA, V E SHBWX=NKO, M N PBEOBBAZHBNSKAYA 

(617 mg), as described above, followed by p 1 c , gave two products (16 and 17) 
That (16) wrlh RF 0 42 was crystalhsed from chloroform-methanol to yield 16 (270 
mg, 54 8 %) A solution of crude 17 (RF 0 25) m methanohc ammoma (5 ml) was kept 
at room temperature for 12 h Evaporation OX c the solvent and tnturatron of the 
residue with chloroform and methanol gave 3-acetyl-6-mtromdole (35 mg, 17 I%), 

1636, 1619 [CO, C(2)=C(3)], and 3108 cm-’ (NH) Mass spectrum m/e 204 
;l?), 189 (M+ - Me), and 143 (M+ - Me - NO,). 

Anal Calc for C,,H,N,O, 0 5H20 C, 56 3, H, 4 3, N, 13 1 Found C, 56 5, 
H,42,N, 131 

1,2-0-[I-(6-NztrozndoZ-I-yl)ethyCidene]-a-D-glucopyr~ose (18) - A solutron 
of 16 (90 mg) m methanohc ammoma (5 ml) was kept at room temperature for 12 h 
and then concentrated, and the residue was subJected to p 1 c with carbon tetra- 
chloride-acetone (3 1). Further chromatography of the malor product m carbon 
tetrachlonde-acetone (1 2) gave 18 (62 mg, 87 3 %), RF 0 69 

Reactzons of 2,3,4-trz-O-benzoyl-D-rzbofuranosyl bromzde. - (a) Wzth 6-nztro- 

zndole 6-Nitromdole (324 mg), glycosyl bromide (obtamed from 1 512 g of 1-G 
acetyl-2,3,5-tn-0-benzoyl-D-rrbofuranose), and Ag,O (464 mg) were treated as 
described above, to give 19 (RF 0 50,960 mg, 79 1%) and crude 20 (RF 0 34,240 mg) 

(b) Wzth zndole The reaction of mdole (117 mg), glycosyl bromrde (obtamed 
from 756 mg of precursor), and Ag,O (232 mg), as described above, gave 21(430 mg, 
766%),RF046 

1,2-O-[6-Nztrozndol-I-yl(phenyl) methylzdene]-a-D-rzbofuranose (23) - De- 

acetylatron of 19 (620 mg) with methanohc ammoma (10 ml), as described for 18, 
gave, after p 1 c (carbon tetrachlorrde-acetone, 2 l), 23 (220 mg), RF 0 38 

I,2-0-[~ndol-I-yl(phenyl)methyZzdene]-a-D-rzbofzzranose (24) - Debenzoyla- 
uon of 21 (200 mg) with methanohc ammoma (5 ml), as described for 18, gave, after 
p 1 c. (carbon tetrachlorrde-acetone, 2 l), 24 (90 mg, 68 9 %). R, 0 13 

5-O -Benzoy l-I,2-O- [6-nztrozndol- 3-yl(phenyZ)methylzdene] - a-r)-rzbofuranose 

(26) - A solution of crude 20 (270 mg) m methanohc ammoma (5 ml) was kept at 
4” overnight Work-up as described for 18 with p 1 c (carbon tetrachlonde-acetone, 
2 - 1) of the product, gave 26 (60 mg, 5 9 % yreld from 6-mtromdole), R, 0.50. 

I,2-0-[6-NrtrozndoZ-3-yl(phenyl)methylzdene]-a-~-rzbofuranose (27) - De- 
benzoylatron of crude 20 (530 mg) at room temperature gave 27 (210 mg, 28 2x), 
RF018 
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