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2018), -  (Milokhov et al., 2014). 
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2012),  (Jardosh et al., 2013), -
 (Pieroni et al., 2011),  

(Takeshita et al., 2010),  (Ndakala et al., 
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   (Khilya et al., 2011). 
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      ,  -

 2-(4- -3,4- -2- )-2-( -2-
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 . 

9- -7-(3- )-11- -11H- [2,1-
b] -6,8-  (8a). : 0.40  (63 %); 

   ( );  = 200�202 °C. 1H 
 (400 M , -d6):  = 1.72 � 1.84 ( , 2H), 2.74  

( , J = 8.1 , 2H), 3.46�3.54 ( , 2H), 4.71 ( , J = 4.0 , 
1H), 7.46 ( , J = 7.8 , 1H), 7.57 ( , J = 8.0 , 1H), 7.88 
( , J = 7.8 , 1H), 8.12 ( , J = 8.0 , 1H), 9.22 ( . , 1H), 
10.63 ( . , 1H). 13C  (101 , -d6):  = 31.4, 
32.4, 60.8, 77.4, 92.7, 115.4, 115.8, 117.9, 122.2, 126.4, 
127.7, 137.1, 146.2, 146.8, 157.6, 159.2, 165.0. LCMS (CI): 
m/z = 320 [M + H]+.  .   
C17H13N5O2: C, 63.94; H, 4.10; N, 21.93. : C, 
64.11; H, 4.29; N, 21.70. 

9- -7-(3- )-2- -11- -11H-
[2,1-b] -6,8-  (8b). : 0.55  

(83%);    (1,4- );  = >250 °C. 
1H  (400 M , -d6):  = 1.77�1.89 ( , 2H), 2.50 
( , 3H), 2.80 ( , J = 7.9 , 2H), 3.52�3.61 ( , 2H), 4.53  
( , J = 5.3 , 1H), 7.53 ( , J = 8.2 , 1H), 7.69 ( , J = 8.2 , 
1H), 7.93 ( , 1H), 9.10 ( . , 1H), 10.68 ( . , 1H). 13C 

 (101 , -d6):  = 21.5, 31.6, 32.6, 61.1, 77.5, 
92.4, 115.9, 116.2, 117.8, 126.5, 126.9, 136.4, 138.8, 145.1, 
145.9, 157.8, 158.9, 165.1. LCMS (CI): m/z = 334 [M + H]+. 

 (KBr):  = 3484, 3311, 3158, 2210, 1692, 1625, 1589, 
1073, 600 cm 1.  .   
C18H15N5O2: C, 64.86; H, 4.54; N, 21.01. : C, 
64.74; H, 4.41; N, 21.15. 
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9- -7-(3- )-2,4- -11- -
11H- [2,1-b] -6,8-  (8c). : 
0.55  (79%);    (1,4- );  

 = >250 °C. 1H  (400 M , -d6):  = 1.70�1.85 
( , 2H), 2.35 ( , 3H), 2.40 ( , 3H), 2.70 ( , J = 7.8 , 2H), 
3.48�3.54 ( , 2H), 4.71 ( , J = 5.1 , 1H), 7.49 ( , 1H), 7.61 
( , 1H), 9.13 ( . , 1H), 10.70 ( . , 1H). 13C  
(101 , -d6):  = 16.6, 21.3, 31.3, 32.3, 60.9, 76.9, 
93.2, 115.3, 115.4, 116.9, 123.9, 134.6, 135.6, 138.3, 142.8, 
144.0, 157.3, 158.1, 164.6. LCMS (CI): m/z = 348 [M + H]+. 

 .   C19H17N5O2: C, 65.69; 
H, 4.93; N, 20.16. : C, 65.82; H, 4.83; N, 20.22.  

3-(9- -6,8- -2- -11- -11H- -
[2,1-b] -7- )  (10). : 0.31  

(82 %);    (1,4- );  = 210�
212 °C. 1H  (400 M , -d6):  = 1.90�2.00  
( , 2H), 2.02 ( , 3H), 2.44 ( , 3H), 2.80 ( , J = 7.7 , 2H), 
4.06 ( , J = 6.1 , 2H), 7.49 ( , J = 8.4 , 1H), 7.72 ( ,  
J = 8.4, 2.1 , 1H), 7.91 ( , 1H), 9.22 ( . , 1H), 10.69 
( . , 1H). 13C  (101 , -d6):  = 21.2 (2 ), 
27.8, 30.6, 62.9, 77.1, 93.1, 115.4, 115.7, 117.6, 126.4, 
126.6, 136.4, 138.6, 144.7, 145.4, 157.5, 157.7, 164.8, 
170.8. LCMS (CI): m/z = 376 [M + H]+.  . 

  C20H17N5O3: C, 63.99; H, 4.56; N, 18.66. 
: C, 64.17; H, 4.73; N, 18.41. 

2-(6- -3,5- -4-(3- )-2- -
-1(2H)- )-N-  (12). : 0.47  

(67 %);    ( );  = 205�
207 °C. 1H  (400 M , -d6):  = 1.71�1.83 ( , 
2H), 2.63 ( , J = 4.0 , 3H), 2.64�2.70 ( , 2H), 3.50 ( , J = 6.6 

, 2H), 4.48 ( . , 1H), 7.34 ( , J = 7.5 , 1H), 7.46 ( . 
, 2H), 7.58 ( , J = 7.5 , 1H), 7.63 ( , J = 7.5 , 1H), 7.76 

( , J = 7.5 , 1H), 8.37 ( , J = 4.0 , 1H). 13C  (101 

, -d6):  = 26.4, 31.4, 32.4, 60.9, 75.1, 88.0, 
115.6, 116.0, 129.6, 130.0, 130.2, 132.2, 132.5, 134.6, 157.6, 
159.5, 164.3, 165.6. LCMS (CI): m/z = 352 [M + H]+. -

 .   C18H17N5O3: C, 61.53; H, 4.88; 
N, 19.93. : C, 61.37; H, 5.02; N, 19.78. 

3-(3- )-1,6- -5,6- -1H- -
[1,2-a] -2,4-  (13). : 

0.14  (87 %);    (1,4- );  
 = >250 °C. 1H  (400 M , -d6):  = 1.72�1.84 

( , 2H), 2.66�2.71 ( , 2H), 3.49 ( , J = 6.7 , 2H), 7.52 ( , 
J = 7.7 , 1H), 7.67 ( , J = 8.8, 7.7, 1.9 , 1H), 8.08 
( , J = 7.7, 1.9 , 1H), 9.18 ( , J = 8.8 , 1H).  
OH  NH     . 13C  (101 , 

-d6):  = 31.1, 32.7, 61.0, 84.4, 85.8, 117.6, 117.9, 
121.3, 121.8, 126.8, 127.3, 132.0, 138.2, 156.0, 161.8 (2C), 
166.2. LCMS (CI): m/z = 321 [M + H]+.  . 

  C17H12N4O3: C, 63.75; H, 3.78; N, 17.49. 
: C, 63.59; H, 3.61; N, 17.65. 
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   5�20 %. 
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  (Milokhov et al., 2014).    
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C-NUCLEOPHILIC MODIFICATION  
OF 2-(4-OXO-3,4-DIHYDRO-2-QUINAZOLINYL)-2-(TETRAHYDRO-2-FURANYLIDENE)ACETORINTHRILES 

 
B a c k g r o u n d . Nitrogen-containing heterocycles are important objects of both fundamental and applied research. They are used in the creation 

of fine organic synthesis products, pharmaceuticals, agrochemicals, dyes, and more. Functionalized azaheterocycles are promising research targets due 
to their potential application as efficient building blocks for the synthesis of new heterocyclic derivatives and their broad spectrum of biological activity. 
Therefore, the search for new approaches and reagents for the construction of such heterocyclic systems is an urgent task. The aim of the present study 
was to expand the synthetic potential of 2-(2-hetaryl)-2-(tetrahydro-2-furanylidene)acetonitriles  for the design of condensed heterocyclic derivatives. 

M e t h o d s .  Organic synthesis of new functionalized derivatives based on 2-(4-oxo-3,4-dihydro-2-quinazolinyl)-2-(tetrahydro-2-
furanylidene)acetonitriles; structural elucidation and characterization of the synthesized compounds using IR spectroscopy, 1H and 13C NMR 
spectroscopy, and mass spectrometry. 

R e s u l t s .  The interaction features of 2-(4-oxo-3,4-dihydro-2-quinazolinyl)-2-(tetrahydro-2-furanylidene)acetonitriles with malononitrile have 
been established, and the influence of structural factors on the regioselectivity of intramolecular heterocyclizations has been demonstrated. A 
possibility of forming a mixture of regioisomers � 9-amino-7-(3-hydroxypropyl)-11-oxo-11H-pyrido[2,1-b]quinazoline-6,8-dicarbonitriles and 1-amino-
3-(3-hydroxypropyl)-6-oxo-6H-pyrido[1,2-a]quinazoline-2,4-dicarbonitriles, as well as the pathway for their directed transformation into 9-amino-7-(3-
hydroxypropyl)-2,4-disubstituted-11-oxo-11H-pyrido[2,1-b]quinazoline-6,8-dicarbonitriles, has been shown. A method has been proposed for the 
stepwise formation of 2-(6-amino-3,5-dicyano-4-(3-hydroxypropyl)-2-oxopyridin-1(2H)-yl)-N-methylbenzamide and 3-(3-hydroxypropyl)-1,6-dioxo-5,6-
dihydro-1H-pyrido[1,2-a]quinazoline-2,4-dicarbonitrile starting from N-substituted furanilideneacetonitrile and malononitrile. 

C o n c l u s i o n s .  Based on the C-nucleophilic modification of 2-(4-oxo-3,4-dihydro-2-quinazolinyl)-2-(tetrahydro-2-furanylidene)acetonitriles, 
methods for the directed synthesis of 9-amino-7-(3-hydroxypropyl)-2,4-disubstituted-11-oxo-11H-pyrido[2,1-b]quinazoline-6,8-dicarbonitriles, 2-(6-
amino-3,5-dicyano-4-(3-hydroxypropyl)-2-oxopyridin-1(2H)-yl)-N-methylbenzamide, and 3-(3-hydroxypropyl)-1,6-dioxo-5,6-dihydro-1H-pyrido[1,2-
a]quinazoline-2,4-dicarbonitrile have been developed.   

 

K e y w o r d s :  heterocycles, condensed heterocycles, 2-(4-oxo-3,4-dihydro-2-quinazolinyl)-2-(tetrahydro-2-furanylidene)acetonitriles, 
acrylonitriles, cyanopyridines, 2-hetaryl-3-(hetarylidene)acrylonitriles, recyclization. 
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