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.
-

. -
 ( , , , .) . 

-
, , 

-

.
[2,3-b

. [2,3-b -
, 

, 
, . , ,

.
, 

 “ ” . . 
-

.
. -

[2,3-b -
, 

, -
e -

.
. ,  2,2- -

-4- , 
 3,3- [3,4-c -6- ,

 1,1- [3,4-c -6- . , 
 1- -2- [2,3-b -

 (99.95%). 
[2,3-b -

 (
). 

x 
. , -

[2,3-b -
. 

x x .
[1,5-c -

. , 
[b] [3,2-d .

, 
.

[2,3-b -
 31 , -
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[3,2-d , [1,2-a , [1,2-
a , [3,2-d][1,3] , [4,3-c , [1,5-c -

, [1,5-c , [1,2-c , [1,2-c -
, [3,2-a [2,1-b][1,3] .

.
[2,3-b , , -

 2,2- .
 8- -3,3- [3,4-c -6-

,  (22-29%).

, -
[3,2-d .

,  4- -
2,3,7,9,10,11,12,13- -1 [4'',5''] [3'',2'':4',5'] [3',2':4,5] -

[1,2-a -7- , 5- -2,2- -1,4,8,10,11,12,13,14- -2H-
[4''',3''':4'',5''] [3'',2'':4',5'] [3',2':4,5] [1,2-a -8- , 12-

-3,4,8,9,10,11- -2H [2'',1'':6',1'] [4',5':4,5] -
[2,3-c , 8,8- -11- -2,3,7,10- -8H [1,2- ]-

[4'',3'':4',5'] [3',2':4,5] [2,3-e  9,9- -12- -
3,4,8,11- -2 ,9 [4'',3'':4',5'] [3',2':4,5] [2,3-e -
[1,2-c .

.  6-
 6- .

. -
 XXIII  “ -2010”,

, 2010 .), II  “
” ( , 2010 .), II  “Ad-

vances in Heterocyclic Chemistry” ( , 2011 .), III -
 “ -

” ( , 2012 .), II  “Chemistry
Today” ( , 2012 .), III  “Che-
mistry Today” ( , 2013 .).

.  150 -
, , , -

, , 7 , 3 , , -
 (150 ) .

, 
,  3,5,6,7- -2H [c -3- 3, 2,3,5,6,-

7,8- -3- 4  3,3- [3,4-c -6- 10.
3 4

1. 

2. , , 

[c 3 4 , [b]-
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5 6 . -
5 6 .

N

O

RCOCl

O

R

O

1 2

(  )n
(  )n

NH

N

R

O
(  )nNCCH2CONH2

Et2NH

3, 4

N
H

R

O

N

(  )n
+

5, 6

Et3N

n = 0, 1; R = , .
 2,2- -4-  (7)

 5-  3- -4- 8 9, , -
, 

10-13.
, 

1,1- [3,4-c -6- 12  5,5- [4,3-b -2-
13 ,  3- -4- 9

. 
 7,7- [4,3-b]-

-2- 11, -
.

O

CH3

CH3

N

O

O

CH3

CH3

N

O

O

CH3

CH3

O O

R

O

CH3

OO

R

CH3

RCOCl

O NH

CH3

CH3

N

O

R

O

N
HCH3

CH3

O

N
R

O NH

O

R

N

CH3CH3

O

N
H

O

R NCH3CH3

+

7

8 9

+ +

1211 1310

Et3N
7

8-13. : R = CH3; : R = C2H5; : R = C3H7; : R = i-C3H7; : R = C4H9; : R = i-C4H9; : R = 2- .
[3,4-c 10 -

, -
. , -

, 10 . -
-

.  ,   CH2 10
 2.68  4.47 ., -
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2.82  3.78 . 
 CH2 , . 12 13 .

, , 12 . 
10 12  ( . 1).

 1. 10 12 .
8, 9 -

 7,7- [4,3-b 11  5,5- [4,3-b -
13, . 

10 . -
10 , -

,  ( . 2).

 2. 10 .
,  6- -

[3,4-c 10 . 
 O-

14-16, [2,3-b 18-20,
, .

3, 4, 10  x -
-

-  N- x  (
). , , -

, , -

O NH

CH3

CH3

N

O

C4H9

O NH

O

C4H9

N

CH3CH3

+

10

12
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.

N

N

O

O

X

R

R

R1

R2

ClCH2COR2

N

N

OH

X

R

R

R1

N

N

X

R

R
O

O

R1
R2

+
(  )n (  )n (  )n

3, 4, 10 14-16 17
X = CH2, O; n = 0, 1; R = H, CH3; R1 = , ; R2 = OEt; Ph.

14-16
[2,3-b 18-20. , 

 (R2=OEt) 
. , -

, . -
 (99.95%), 

 15-20 . 21-23 -
.

N

N

O

O

X

R

R

R1

R2

(  )n

14-16

X

N O

NH2

O

R R

R1 R2
C2H5ONa

(  )n

18-20

N

N

O

O

X

R

R

R1

OH
(  )n

C2H5ONa

21-23

R2 = OEt

X = CH2, O; n = 0, 1; R = H, CH3; R1 = , ; R2 = OEt, Ph.
18-20

 2216-2223 1  N 2
3275-3550 1.

-
. 

18-20
7(8)- [3,2-d 24-26. -

-7(8)- 18-
20. , -

[3,2-d -7(8)- 27-29 .

X

N O

R R

R1 NH

N

O

(  )n

27-29

X

N O

NH2

O

R R

R1 R2

(  )nX

N O

R R

R1

N

N

(  )n

HCONH2HCONH2

24-26 18-20

R2 = OEtR2 = Ph

X = CH2, O; n = 0, 1; R = H, CH3; R1 = , .
18-20

. -
[1,2-a

[1,2-a 32-34. -
:
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X

N O

R R

NH2

O

OEt
R1

(  )n X

N O

R R

R1

N

N

O

(  )n

(  )m
NO

(  )m

POCl3

18-20 32-34
X = CH2, O; n = 0, 1; R = H, CH3; R1 = , ; m = 1, 3.

18-20 -
35, 36, 37 -
. 

38 . -
39-41. 

, -
. , -

-
42, 43. , 

18-20, 35, 36, -
, , , 

44-46, , -
.

X

N O

NH2

O

R R

OEt
R1

(  )n

18-20

X

N O

NH

O

R R

OEt
R1

O C6H5
(  )nO

N O
O

CH3 CH3

OEt

N(COCH3)2

X

N O

R R

R1 N
H

NH2

O
NH2

(  )n

N2H4.H2O

37

X

N O

R R

R1 NH

N

O

R2
(  )n

N2H4.H2O

X

N O

NH

O

R R

NHR2

R1

O
C6H5

(  )n

NH2R2

N2H4.H2O

39-41 35, 36

42, 43

(CH3CO)2O C6H5COCl

44-46

X

N O

NH2

O

R R

NR R3

R1

(  )n
NHR2R3

N2H4.H2O

N2H4.H2O

38

2

X = CH2, O; n = 0, 1; R = H, CH3; R1 = , ; R2 = CH2Ph, 2- .
19 (47) -

[2,3-b (48). -

[3,2-d 49. 
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(40)
– .

N O

NH2

O

OEtCH3 N O

NH

O

OEt

O Cl

CH3 N O

NH

O

OEt

O NR R2

CH3

N O
N

N

O
NH2

NR R2

CH3

ClCH2COCl

N2H4.H2O

N O

NH2

O

NHNH2CH3

EtOH N2H4.H2O

19 47 48

 4940

NHR1R2

1

1

R1 + R2 = .
[2,3-b 18-20 -

50-52, 
-

- 53-55 - 56-58 -
[3,2-d , . , -

56 59.

O

X

N

NH2

RR

COOEt
CH3

CH3

O

X

N

NHCNHCC6H5

RR

COOEt
CH3

CH3

S O

O

X

N

RR

NH

N
H

S

O

CH3

CH3

KOH

O

X

N

RR

NH

N NHNH2

O

CH3

CH3

+

O N
NH

NS

O

S

ON
NH

N

O CH3

CH3CH3

CH3

(  )n

(  )n (  )n(  )n

50-52 53-55

56-58

18-20

59
X = CH2, O; n = 0, 1; R = H, CH3.

 N- [3,2-d -
18-20 -

. [2,3-b -
60-62

N- 63-65 . 
(R2=NH2) . -

18-20 , 
40, 41 . , -

[3,2-d -
66, 67

63-65. 40, 41 -
 N- 68, 69.
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N

X

RR

R1 O

NH2

O

OEt

(  )n

N

X

RR

R1 O

N=CHOEt

O

OEt

(  )n

N

X

RR

R1 O
N

N

O
R2

(  )n

N

X

RR

R1 O

NH2

O

NHNH2 N

X

RR

R1 O
N

N

O

N
OEt

HN

X

RR

R1 O
N

N

O

N
O

HH

R2 = NH2

CH(OEt)3 NH2R
2

CH(OEt)3HCOOH

60-62 63-65

68, 69 66, 67

18-20

40, 41

N2H4.H2O

X = CH2, O; R = H, CH3; R1 = ; R2 = NH2, CH2Ph.
[3,2-d][1,3] 73-75 -

. 70-72
73-75 . -

[3,2-d 76
.

N

X

RR

R1 O

NH2

O

OK

(  )n

N

X

RR

R1 O
O

N CH3

O

(  )n

N O
N

N CH3

O
CH2Ph

O70-72 73-75 76

18-20

X = CH2, O; n = 0, 1; R = H, CH3; R1 = , .

77. -
71

, 
79.

NR O

O

NR O

NH2

O

OK
H

+

71 79

NR O

NH2

O

OH

77

R = , .
, 

1- -2- [2,3-b 18-20
44-46 [2,3-b , 

[3,2-d][1,2,3] 80, . 
 – 14-16 -

. , 81-83 , -
. 3,

4, 10 . 44-46
81-83 . -
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14-16,  -
[2,3-b 18-20, -

44-46 ,
, . 

84-86. , 
CH- -

). -
84-86

, -
87.

C2H5ONa

C2H5ONa

N

N

O

O

X

R

R

R1

N
R2

R3(  )n

N

N

O

O

X

R

R

R1

OEt
(  )n

X

N O

NH2

O

R R

R1 NR R3

(  )n

N
R2

R3

N

N

X

R

R

R1

Cl

N

N

X

R

R

R1

(  )n (  )n

81-83

87

14-1644-46

84-86

3, 4, 10

X

N O

R R

R1 N
N

N

O
R3

(  )n

80

NaNO2/H+

2
NHR2R3

NHR2R3

ClCH2CONR2R3

X = CH2, O; n = 0, 1; R = H, CH3; R1 = , ; R2, R3 = H, , .

–  NH- . 
88. -

89. 
84-86.

N

O
N

O
N

H

X

R

R

R1

R2
EtONa

N

N

N

O

O

X

R

R

R1

R2 _

(  )n

N

N

N
H

X

R

R

R1

R2

NX

R

R

R1

N

O
O

H
R2

C

N

NX

R

R

R1

N

O
O

R2

C

N

H
+

(  )n(  )n +

_

-

(  )n

(  )n

_

81-83

84-86

88 89
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, 
90-92 ( -

 1- -2- [2,3-b 39-41) -
14-16 [3,4-b]-

94-96. 

87.  ( )
, 

 – . 
90-92

 10  15 . , 
 1- -2- [2,3-b

39-41, [3,4-b 94-96.
, -

, c -
, -

.

N

X

R R

N
N

NH2

H
R1

N2H4.H2O

N2H4.H2O
N

O

N
N

O

N
H

H

H
X

R

R

R1

N

Cl

N

X

R

R

R1

N

N

N

N

H

H

H

X

R

R

R1

(  )n
O

15 10 

10 

10 

N

X

R R

O

NH2

O

NHNH2R1

(  )n(  )n

(  )n

(  )n

14-16

8739-41

90-92
93

94-96
X = CH2, O; n = 0, 1; R = H, CH3; R1 = .

[3,2-d 27-29,
, 

.
[3,2-d -7(8)- 27-29 ,

, -
 1650-

1670 1  NH-  3120-3350 1 .
[3,2-d -7(8)- 27-29 -

 N- 97-99  O- 100-102 .  
,  “ ” -

 N- 97-99. ,  CH3J, C2H5J, C3H7J,
C4H9J, i-C3H7J  O- . , -

[3,2-d -7(8)- 27-29
O- , -
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 62.5%.
 N-  O- [3,2-

d
N- 97-99 . -

. 100-
102 103-105. -

[3,2-d -7(8)- 27-29 .

+

POCl3

O

X

N

RR

NH

N

O

R1

O

X

N

RR

N

N

OH

R1

O

X

N

RR

N

N

O

R1
R2 O

X

N

RR

N

N

OR2

R1

O

X

N

RR

N

N

Cl

R1
O

X

N

RR

N

N

NHNH2

R1

97-99 100-102

103-105 106-108

27-29

(  )n (  )n

(  )n (  )n

(  )n

(  )n

R2ONa

R2Hal

X = CH2, O; n = 0, 1; R = H, CH3; R1 = , ; R2 = .
 N- 97-99 -

 1670-1690 1, 
 O- 100-102.  

, 
. , -

 N-CH3, N-CH2  N-CH  3.65-5.33 ., -
 O-

4.70-5.90 ..

103-105 -
- 106-108, - 109-111 - 112, 113 .

NH2CSNH2

O

X

N

RR

N

N

Cl
R1 O

X

N

RR

NH

N

S
R1 O

X

N

RR

N

N

SH
R1

NR R3
O

X

N

RR

N

N

R1

EtOK

O

X

N

RR

N

N

SR4
R1 O

X

N

RR

N

N

S
R1 R4

(  )n

(  )n

112, 113

114, 115109-111

103-105

116

+

NHR2R3

2

R4Hal

X = CH2, O; n = 0, 1; R = H, CH3; R1 = ; R2, R3 = H, , ; R4 = .
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, -
. , -

[3,2-d  ( ) -
.

[3,2-d -7(8)- 112, 113. -
,  [3,2-d -7(8)- ,

 S-
114, 115.  N- 116 .

, 
,  [c] -

. -
106-108, -
[3',2':4,5] [2,3-e][1,2,4] [4,3-c 117-119, 

 – [3',2':4,5] [2,3-e][1,2,4] -
[1,5-c 120-122. 106-108

-
123-125, 

126.

N

X

RR

R1 O
N

N

NH
N
H

H

(  )n
N

X

RR

R1 O

N

N

N N

(  )n

N

X

RR

R1 O

N

N

N
N

(  )n

CH(OC2H5)3

HCOOH

HCOOH

N

X

RR

R1 O
N

N

N
N

CH3

CH3

(  )n

N O
N

N

N
H

N C
H

O

106-108

117-119

120-122

123-125

126
X = CH2, O; n = 0, 1; R = H, CH3; R1 = , .

[4,3-c
117-119 [1,5-c 120-122, 

.
107, 108

127, 128, -
 2- [1,2,4] [1,5-c 129, 130.

N

X

RR

R1 O
N

N

NHNH2

N

X

RR

R1 O

N

N

N
N

CH3

N

X

RR

R1 O
N

N

NH
N
H

CH3

O

CH3COOH CH3COOH

107, 108 127, 128 129, 130

X = CH2, O; R = H, CH3; R1 = .
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-
[3,2-d 106-108

, [2,3-e][1,2,4] [4,3-c -
-3- 131-133. 

134-136. , 
 S- 134-136, -

 N- 137.

N NH

N
O

X

N

R R

N

S
R1

N N

N
O

X

N

R R

N

SR2

R1

CS2 R2Cl

Py N N

N S

R2

+

131-133 134-136 137

106-108

(  )n (  )n

X = CH2, O; n = 0, 1; R = H, CH3; R1, R2 = .
106-108

-
[1,5-c 138-140.  ( ) 

,  – 
 2 : 3. -

 CH-  8.79-8.82 . 141
10.13-10.18 . 138-140.

O

X

N

R R

N

N

NHNH2

R1

N N
N

N
O

X

N

R R

N

R1 O

X

N

R R

N

N

N3

R1

NaNO2

(  )n(  )n (  )n

138-140106-108 141
X = CH2, O; n = 0, 1; R = H, CH3; R1 = .

 2100-
2200 -1, . , -

.
 ( . 3).

 3. 138 .

, -
- 109-111 110, 111 -

[3,2-d .

[1,2-c 142-144 [1,2-c  143, 144.
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N

O

X

N
N

N

RR

R1

(  )m

(  )n

N

N

NHCH2(CH2)mOH
O

X

N

RR

R1

(  )n

POCl3

KOH

142-144109-111
X = CH2, O; n = 0, 1; R = H, CH3; R1 = ; m = 1, 2.

-
[3,2-d -7(8)- 56-58, -

. 
-

,  S- 145-147. , -
59  S-S -
148.

O

X

N

RR

NH

N
H

S

O

CH3

CH3

O N
NH

NS

O

S

ON
NH

N

O

CH3

CH3 CH3

CH3

(  )n

O

X

N

RR

NH

N S

O

CH3
CH3

CH3

(  )n

ON
N

N S

O

CH3

CH3

CH3

CH3

O

X

N

RR

N

N S
CH3

Cl

CH3

CH3

(  )n

O

X

N

RR

N

N S
CH3

N

CH3

CH3 R1
R2

(  )n

NHR1R2

POCl3

CH3J

K2CO3

CH3J

CH3J

KOH

145-147

K2CO3

56-58 59

148

149-151 152-154
X = CH2, O; n = 0, 1; R = H, CH3; R1, R2 = , .

, [3,2-d 109-111
, 

152-154  S- 145-147 -
149-151.

 S-  9(10)- [3,2-d 56-58 -
-

 [b] 155-157,  [a] 158 , -
 [b] 155-157.

 9(10)- [3,2-d 56-58
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-x  S- -
159-161, x 

[3,2-d][1,3] [3,2-a 162-
164. [3,2-d]-
[1,3] [3,2-a 155-157

 1- -2- 18-20  2- -
-4,5- -1,3- .

O

X

N

RR

NH

N
H

S

O

CH3

CH3

(  )n

O

X

N

RR

NH

N SCH2COC6H4Cl

O

CH3

CH3

(  )n

O

X

N

RR

N

O

N

S

CH3

CH3

(  )n

(  )m

O

X

N

RR

N

O

N

S

Cl

CH3

CH3

(  )n

H2SO4 CH3COOHClCH2(CH2)mHal

O

X

N

RR

NH2

O

OEtCH3

CH3

O

X

N

RR

O

N

N S

CH3

CH3

(  )n (  )m

N

SCH3S

18-20 56-58

155-157 158

159-161

162-164

(  )n

X = CH2, O; n = 0, 1; R = H, CH3; m = 1, 2; Hal = Cl, Br.

.
-

 150 -
.

-
-

. , -
[3,4-c 16  20-23% -

.  50%.
-

[3,2-d 99 111  26  59%.
119, 122, 155-157

 25-30%.
-

, . -
. , -
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[3,4-c 16  9-12 . 
83 23

12-15  16-20 . [2,3-b -
18-20, 40, 41  9-15 .  -

27-29 -
 (9-11 ).  O-  S- -

 30%- . 
49 -

.  7(8)- [3,2-d 109-111
. , 

111 . -
 8-  5-( -

[4'',3'':4',5'] [3',2':4,5] [3,2-d .
[4,3-

c]- 119, [1,5-c]- 122 [2,1-b][1,3] 155-157,
-

,  14-20 .

90 . , [3,4-
c 16  20-40% . 23 -

 50-60%. -
83. [2,3-b -

18-20   . 
[3,2-d -7(8) 27-29 (20-40%). -

97-99 . ,
 8- [4'',3'':4',5'] [3',2':4,5] [3,2-d -

115 .
-

 7(8)- 109-111 (50-80%), -
.

, -
, -

, -
.

. -
[4,3-c]- 117-119, -

[1,5-c]- 120-122, [1,5-c]- 140 [2,1-b][1,3] -
155-157 , 

 20  60%, [1,2-c]- , [1,2-c]- 143, 144, [1,2-a]-
[1,2-a 32-34 – 40-80%.

, [4,3-c 117-119, -
[1,5-c 120-122, -

 1.5-2 .
[2,1-b][1,3] 155-157 -

 20  60%.
 (60-
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80%) [1,2-c]-, [1,2-c]- 143, 144, [1,2-a -
[1,2-a 32-34. -

[1,2-a  (80%). -
, 

: CH3 < C2H5 < i-C3H7 < i-C4H9 < C4H9.
 4- -2,3,7,9,10,11,-

12,13- -1 [4'',5''] [3'',2'':4',5'] [3',2':4,5] [1,2-
a -7- 32, 5- -2,2- -1,4,8,10,11,12,13,14- -2H -
[4''',3''':4'',5''] [3'',2'':4',5'] [3',2':4,5] [1,2-a -8- 34, 12- -

-3,4,8,9,10,11- -2H [2'',1'':6',1'] [4',5':4,5] [2,3-
c 143, 8,8- -11- -2,3,7,10- -8H [1,2-c -

[4'',3'':4',5'] [3',2':4,5] [2,3-e 144  9,9- -12- -
3,4,8,11- -2 ,9 [4'',3'':4',5'] [3',2':4,5] [2,3-e -
[1,2-c 144,  80%- .

, . 
.

1. ,  2,2- -4-
, .

2. -
 3(6)- .

3. ,  1- -2- [2,3-b -
.

4. , . -
-

, 
x -

.
5. , [1,5-c

 –  2:3.
, -

.
6.

:
. [3,2-d

, -
;

.  4(5)- [1,2-a -
: CH3 < C2H5 < i-C3H7 < i-C4H9 < C4H9.

7. -

.
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7(8) -, 7(8)- -, 10- -, N-,
9(10)- -  9(10)- [3,2-d :

, [3,2-d -7(8)-
 N- -

: -
` [3,2-d -7(8)- -

: 
 7(8)- -, 7(8)- - 7(8) :

30 -
` [3,2-d]-, [1,2-a]-, [4,3-c]-, [1,5-c]-, -

[1,5-c]-, [1,2-c]-, [1,2-c]-, [3,2-a ,
[2,1-b][1,3] , [1,2-a [3,2-d][1,3]-

:
, -

:
, [1,5-c

` 2 : 3
: ,

:
,

[b] :

, ,
: -

:
-

: , -
[3,2-d 7(8)

, , -
: ` , -

, :
4(5)- [1,2-a -

, `
CH3 < C2H5 < i-C3H7 < i-C4H9 < C4H9:

-
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HOVAKIMYAN  ANUSH  ASHOT

SYNTHESIS  AND  TRANSFORMATIONS  OF  NEW  BIOLOGICALLY
ACTIVE  DERIVATIVES  OF  CONDENSED

FURO[2,3-b]PYRIDINES

Summary

The present work is dedicated to the synthesis and the study of the properties of new
functional and annelated derivatives of furo[2,3-b]pyridines, as well as to the disclosure of
the relationship between the structure and the biological activity of the synthesized com-
pounds.

It has been demonstrated for the first time that the morpholinic enamine of 2,2-dimethyl-
tetrahydropyran-4-one is acylated both at the 5-th and 3-rd carbon atoms. This fact was
evidenced by the identification of 1,1-dimethylpyrano[3,4-c]pyridine-6-one, a product of the
condensation reaction of 3-acylpyran-4-one with cyanoacetamide in the reaction residue,
which is a mixture of the latter and the target 3,3-dimethylpyrano[3,4-c]pyridine in a ratio of
1:2. By extracting a certain additional quantity of the target compound from that mixture, we
have succeeded in increasing the yield of the desired 3,3-dimethylpyrano[3,4-c]pyridine 1.5
times. The structure of the latter has been established by means of physico-chemical and
X-ray structural analysis methods.

A method for the preparation of condensed furo[2,3-b]pyridines has been elaborated
during which the essential influence of the cyano group upon the direction of the alkylation
of 3(6)-oxypyridines has been elucidated. It was ascertained that the cyclization of the ethyl-
acetoxy derivatives is very sensitive to humidity and that it can be realized only in a super
absolute medium.

It was observed that, in an acidic medium, the aminocarboxylic derivatives of furo[2,3-
b]pyridines are subjected to decarboxylation and hydrolysis producing furanones.

It has been found out that, in contrast to the corresponding esters which are cyclized to
furo[2,3-b]pyridines in high yields, the cyclization of oxoacetamides does not proceed in an
unambiguous manner. During the investigation of this reaction, a new rearrangement in the
series of condensed pyridines has been discovered for the first time, which was subsequently
used as a new method for the synthesis of interesting, from the biological point of view,
amino derivatives and pyrazolopyridines. The structure of the latter has been confirmed both
by physico-chemical methods and by counter-synthesis starting from the corresponding
chloro derivatives.

The simultaneous presence of two functional gr ups in the furan ring, as well as the sub-
sequent functionalization of the latter has provided the possibility for the realization of a
number of cyclization reactions. Thus, starting from furo[2,3-b]pyridines, 7(8)-phenyl-,
7(8)-oxo-, 10-methylenamino-, N-, 9(10)-hydrazino- and 9(10)-thioxo-substituted furo[3,2-
d]pyrimidines have been synthesized.
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It has been demonstrated that the furo[3,2-d]pyrimidine-7(8)-ones are alkylated, in an
alkaline medium, predominantly yielding N-alkylated products. The structure of the O-sub-
stituted compounds has been confirmed by counter-synthesis starting from the correspon-
ding chloro derivatives of furo[3,2-d]pyrimidines. On the basis of the latter, 7(8)-hydrazino,
7(8)-amino and 7(8)-thio derivatives have also been prepared.

More than 30 new classes of condensed heterocyclic systems  furo[3,2-d]-, pyrro-
lo[1,2-a]-, triazolo[4,3-c]-, triazolo[1,5-c]-, tetrazolo[1,5-c]-, imidazo[1,2-c]-, pyrimido[1,2-
c]-, thiazolo[3,2-a]pyrimidines, pyrimido[2,1-b][1,3]thiazines, pyrimido[1,2-a]azepines and
furo[3,2-d][1,3]oxazines have been synthesized.

It has been ascertained that the Dimroth rearrangement in condensed pentacyclic triazo-
les proceeds also in an acidic medium.

It has been observed that the tetrazolo[1,5-c]pyrimidines are found, in a solution of di-
methyl sulfoxide,  as a mixture of azido and tetrazolo isomer forms in a ratio of 2:3.  It  has
been shown by the method of X-ray structural analysis that the latter, in crystalline state, are
found in the tetrazolo form.

It has been established that the condensation of thiazolo and thiazino rings takes place
on the [b] side of the pyrimidine ring.

The biological investigations of the synthesized compounds have shown that the latter
display antitumor, anticonvulsant and antibacterial activities. The studies of the compounds
exhibiting a rather high anticonvulsant activity are in progress.

A number of correlations between the structure of the synthesized compounds and their
biological activity have been found out. Thus, the 7(8)-amino derivatives of the condensed
tetracyclic furo[3,2-d]pyrimidines manifest a wide spectrum of properties, particularly anti-
tumor, antibacterial and anticonvulsant activities, a rise in anticonvulsant activity being ob-
served in the cyclohexane, cyclopentane, pyranone series. A highly pronounced anticon-
vulsant activity has also been observed in the series of 4(5)-alkylpyrimido[1,2-a]azepines,
which rises in the following order: CH3 < C2H5 < i-C3H7 < i-C4H9 < C4H9.

The high biological activity discovered in certain new heterocyclic systems opens new
horizons in this sphere for further target studies.


