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VI.  Ъ   
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   ў ; 
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VII.   
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IX.  
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 2 
     (1- -4,5-
-( )-1,2,3- ) 

 

       
      

.          
         2 

.      
:  , C24H15N3O4Cl4, a=8.908(5) Å, 

b=19.567(5) Å, c=13.908(5) Å, β=104.010(5), V=2352.1(17) Å3, M=530.36, Z=4, 
D .= 1.498 / 3      P21/n. 

       
 .       

  .1.    C5—N1  C4—N2   
   1.352(3)  1.361(3) Å.   

       (1.443 Å)  
     (1.269 Å) (Jinetal., 2004).  
         

( )      
[PoulingL.Thehatureofthechemicalbond.N.Y.: Cornel Univ. Press, -1960. –644 p.]. 

 

 
. 1.      . 

 
     (N1/N2/N3/C4/C5)  

   (      
 0.0037 (12) Å (  N3))    

-  (C8/C9/C10/C11/C12/C13  
C16/C17/C18/C19/C20/C21)     (  

     0.0100 (13) Å (  11) 
 0.0245(13) Å(  16))       

81.58(8)o  73.82(8)o .    
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 (O1/C7/O2  O3/C15/O4)  5.92(0.39)o  26.89(0.28)o 
.       

(C22/C23/C24/C25/C26/C27)   72.04(7)o. 

 
.2.   π-π    

   
      

  ,    π-π  
 Cg1···Cg2(x-½, ½-y, z+½)  3.390 (1) Å  

    ( . ). Cg1 Cg2    
 O1/O2/C7/C8/C9/C10/C11/C12/C13/Cl1/Cl2  

O3/O4/C15/C16/C17/C18/C19/C20/C21 Cl3/Cl4 . , 
   ( . )    

  69,2%   π-π  -
 .  

 
 

.3.    (    
 ) 
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TableS5 –      
 

  , Å   , Å 
Cl1-C11 1.739(3) C16-C21 1.396(3) 
Cl2-C13 1.733(3) C17-C18 1.379(3) 
Cl3-C19 1.739(2) C18-C19 1.380(3) 
Cl4-C21 1.730(3) C19-C20 1.376(3) 
O1-C6 1.449(3) C20-C21 1.381(3) 
O1-C7 1.351(3) C22-C23 1.379(3) 
O2-C7 1.191(3) C22-C27 1.383(3) 
O3-C14 1.457(3) C23-C24 1.382(4) 
O3-C15 1.344(3) C24-C25 1.365(5) 
O4-C15 1.197(3) C25-C26 1.379(4) 
N1-N2 1.350(3) C26-C27 1.377(4) 
N1-C5 1.352(3) C6-H6A 0.94(3) 
N1-C22 1.438(3) C6-H6B 0.97(2) 
N2-N3 1.305(3) C9-H9 0.95(3) 
N3-C4 1.361(3) C10-H10 0.94(3) 
C4-C5 1.372(3) C12-H12 1.00(3) 
C4-C14 1.481(3) C14-H14A 0.87(3) 
C5-C6 1.491(3) C14-H14B 0.94(3) 
C7-C8 1.494(3) C17-H17 0.92(2) 
C8-C9 1.394(3) C18-H18 0.96(3) 
C8-C13 1.398(3) C20-H20 0.98(3) 
C9-C10 1.377(4) C23-H23 0.93(3) 

C10-C11 1.374(4) C24-H24 0.93(3) 
C11-C12 1.378(4) C25-H25 0.92(4) 
C12-C13 1.387(3) C26-H26 0.97(3) 
C15-C16 1.492(3) C27-H27 0.88(3) 
C16-C17 1.394(3)   

 
TableS6 –      

 
 ,  .  ,  . 

C6-O1-C7 114.41(15) C8-C13-C12 121.4(2) 
C14-O3-C15 115.75(17) O3-C14-C4 112.0(2) 
N2-N1-C5 110.64(17) O3-C15-O4 123.38(19) 
N2-N1-C22 119.67(16) O3-C15-C16 111.29(16) 
C5-N1-C22 129.68(17) O4-C15-C16 125.3(2) 
N1-N2-N3 107.12(18) C15-C16-C17 120.07(18) 
N2-N3-C4 109.52(17) C15-C16-C21 122.47(19) 
N3-C4-C5 107.98(17) C17-C16-C21 117.31(19) 
N3-C4-C14 120.32(19) C16-C17-C18 122.0(2) 
C5-C4-C14 131.7(2) C17-C18-C19 118.7(2) 
N1-C5-C4 104.72(17) Cl3-C19-C18 120.44(17) 
N1-C5-C6 122.60(18) Cl3-C19-C20 118.34(17) 
C4-C5-C6 132.53(19) C18-C19-C20 121.2(2) 
O1-C6-C5 108.15(16) C19-C20-C21 119.3(2) 
O1-C7-O2 122.26(18) Cl4-C21-C16 122.21(18) 
O1-C7-C8 110.73(16) Cl4-C21-C20 116.42(17) 
O2-C7-C8 127.00(19) C16-C21-C20 121.4(2) 
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C7-C8-C9 119.94(18) N1-C22-C23 119.61(19) 
C7-C8-C13 122.80(18) N1-C22-C27 119.13(19) 
C9-C8-C13 117.22(19) C23-C22-C27 121.3(2) 
C8-C9-C10 122.2(2) C22-C23-C24 118.6(2) 

C9-C10-C11 118.8(2) C23-C24-C25 120.6(3) 
Cl1-C11-C10 119.9(2) C24-C25-C26 120.5(3) 
Cl1-C11-C12 118.5(2) C25-C26-C27 119.9(3) 
C10-C11-C12 121.6(2) C22-C27-C26 119.1(2) 
C11-C12-C13 118.9(2) O1-C6-H6A 110.7(17) 
Cl2-C13-C8 122.32(16) O1-C6-H6B 109.6(14) 

Cl2-C13-C12 116.29(18) C5-C6-H6A 110.7(16) 
 

Table S6 - Bond Angles    (Degrees)  (continued) 
for: dil4                   R = 0.04 

 
C5     -C6     -H6B       111.0(15)   C17    -C18    -H18       120.2(16) 
 
H6A    -C6     -H6B          107(2)   C19    -C18    -H18       121.1(16) 
 
C8     -C9     -H9        120.2(15)   C19    -C20    -H20       122.4(16) 
 
C10    -C9     -H9        117.6(15)   C21    -C20    -H20       118.3(16) 
 
C9     -C10    -H10       122.0(16)   C22    -C23    -H23       118.4(17) 
 
C11    -C10    -H10       119.2(15)   C24    -C23    -H23       122.9(17) 
 
C11    -C12    -H12       120.1(16)   C23    -C24    -H24       116.2(17) 
 
C13    -C12    -H12       121.0(16)   C25    -C24    -H24       123.3(17) 
 
O3     -C14    -H14A      110.9(18)   C24    -C25    -H25          123(2) 
 
O3     -C14    -H14B      105.7(17)   C26    -C25    -H25          117(2) 
 
C4     -C14    -H14A      110.8(18)   C25    -C26    -H26          124(2) 
 
C4     -C14    -H14B      110.0(17)   C27    -C26    -H26          117(2) 
 
H14A   -C14    -H14B         107(2)   C22    -C27    -H27       119.8(17) 
 
C16    -C17    -H17       120.8(16)   C26    -C27    -H27       121.2(17) 
 
C18    -C17    -H17       117.3(16) 
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 3 
 

   
  

     
  1,3-   ( 

IX  ) 
     .  IX  

   :  
, C11H10O5, a=3.964(4)Å, b=11.157(5)Å, c=12.069(5)Å, 

=88.36(5) , =80.72(5) , =89.23(5) , V=526.5(7)Å3, M=222.19, Z=2, 
D .=1.401 / 3      P-1. 

        
    Uiso=nUeq,  n=1.2, 

 Ueq –      
 .    (R)   900 

 [I>2 (I)] 0.077    1837  0.144. 
  ( .1)     , 

   (1)    (9)= (3) 
      

0.0263Å.      (9)   
60.5    .      

        
 ( . 1).    ( .2) ,  

       
-      IX    

( 3.964 Å),     - … -  ( .2). 
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 1 

       IX  

  , 
Å 

 ,  . 

O1- C7  
O2- C7   
O2- C8  
O3- C9   
O4 -C10   
O5 -C10    
O5 -C11   
C1 -C6   
C1 -C2    
C1 -C7   
C2 -C3  
C3 -C4    
C4 -C5    
C4 -C9    
C5 -C6    
C9 -C10  

1.184(5) 
 1.340(5)  
1.450(5)   
1.220(5)  
1.182(5)  
1.305(5) 
1.454(5)  
1.384(6)  
1.385(6) 
1.494(6)  
1.380(6)   
1.390(5) 
1.392(6) 
1.470(6) 
1.382(6) 
1.528(6) 

C7- O2 -C8   
C10- O5 -C11    
C6- C1 -C2    
C6- C1 -C7    
C2 -C1 -C7)   
C3 -C2 -C1   
C2 -C3 -C4    
C3 -C4 -C5  
C3 -C4 -C9    
C5 -C4 -C9  
C6 -C5 -C4   
C5 -C6 -C1   
O1 -C7 -O2    
O1 -C7 -C1    
O2 -C7 -C1    
O3 -C9 -C4  
O3 -C9 -C10    
C4 -C9 -C10  
O4 -C10- O5  
O4 -C10- C9   
O5 -C10- C9    

 

116.9(4) 
116.5(4) 
119.2(4) 
117.8(4) 
123.0(4 
120.5(4) 
120.4(4) 
119.0(4)   
119.8(4) 
121.2(4)   
120.2(4)  
120.7(4)  
122.4(4) 
124.6(4) 
112.9(4) 
123.2(4)   
117.9(4) 
118.8(4)   
125.6(4)   
122.4(5)  
111.9(4) 

 

 2 

     :  (Å)  
( .) 

 

-    D…A,  
(Å) 

D- ,    
(Å) 

 ..A,  
(Å) 

, 
( ) 

6-H6a .. O4   3.394 0.93  2.61 130 
8-H8b .. O5   3.599 0.96  2.64 175 
11-H11a .. 

O1 
  3.598 0.96  2.71 152 
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   1,3 

    

      
1,3        

.     : 
, C14H16N6O6•C2H6O•H2O,a=7.5802(4)Å, b=12.1259(7)Å, 

c=23.029(2)Å, =97.234(8), V=2099.9(4)Å3, M=428.41, Z=4, D .=1.355 / 3 
     P21/c.   

  120-121oC.      
.     (R)   

2927  [I>2(I)] 0.042    4317  0.063. 
        
   1,3-  

,         ( .3). 
       1,3-

  (C1/C2/C3/C4/C5/C6)   
       

0.0101(11) Å ( C3),   -   
C1/C7/C8/N1/N2/O1/O2 C3/C11/C12/N4/N5/O4/O5)   

     64.48(4)o  70.08(5)o . 
         

    ( .3). 
  ,    
 1,3-    

    N2-H…O3 N5-H…O3 
  ( .4).   -     

(O1W-H1...O5, O1W-H2...O6, N6-H…O1W)   (N6-H...O7, N3-H3...O7, 
O7-H7...O2) ( .16).  ,     

       
. ,     
  -   

    {100}.  
 3.  

         
   1,3-  

   
  , Å  ,  . 

O1- C8  
O1 -C9   
O2 -C8    
O3 -C10   
O4 -C12    

1.3229(19)   
1.453(2)  
1.207(2) 
1.2343(19) 
1.327(3) 

C8 -O1- C9  
C12- O4- C13  
C7 -N1 -N2  
N1 -N2 -C10  
C11 -N4 -N5  

116.45(14)   
116.6(2)   
118.48(13)   
119.72(13)  
119.37(15)  
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O4 -C13    
O5 -C12   
O6 -C14   
N1 -C7   
N1 -N2  
N2 -C10    
N3 -C10  
N4 -C11   
N4 -N5  
N5 -C14  
N6 -C14  
C1 -C6   
C1 -C2  
C1 -C7  
C2 -C3  
C3 -C4  
C3 -C11  
C4 -C5  
C5 -C6   
C7 -C8  
 

C11 -C12  
O1E -C1E   
C2E C-1E  

1.454(3) 
1.210(2)  
1.222(2)  
1.2900(19) 
1.3468(18)  
1.377(2) 
1.326(2)  
1.285(2) 
1.354(2)   
1.389(3)  
1.332(3)  
1.390(2)  
1.392(2)  
1.484(2)  
1.394(2)  
1.384(3)  
1.489(2)  
1.386(3)   
1.387(3) 
1.497(2)  
 

1.497(2)   
1.412(3) 
1.450(5)  
 

 
 
 
 

N4 -N5 -C14  
C6 -C1 -C2  
C6 --C1 -C7  
C2 -C1 -C7  
C1 -C2 -C3  
C4 -C3 -C2  
C4 -C3 -C11   
C2 -C3 -C11  
C3 -C4 -C5  
C6 -C5 -C4  
C5 -C6 -C1  
N1 -C7 -C1    
N1 -C7 -C8   
C1 -C7 -C8  
O2 -C8 -O1  
O2 -C8 -C7  
O1 -C8 -C7  
O3 -C10- N3  
O3 -C10 -N2  
N3 -C10 -N2  
N4 -C11 -C3  
N4 -C11 -C12  
C3 -C11 -C12   
O5 -C12 -O4  
O5 -C12 -C11  
O4 -C12 -C11  
O6 -C14 -N6   
O6 -C14 -N5   
N6 -C14 -N5    
O1E-C1E-C2E    

119.03(17)  
119.51(15)   
120.62(14)   
119.84(14)   
120.40(16)   
119.64(15)   
122.83(15) 
117.51(15)  
120.02(16)   
120.47(18)   
119.93(16)   
125.37(14) 
113.15(13)  
121.47(13)   
123.55(15)   
125.05(15)   
111.40(13)   
124.40(15)  
118.56(14)  
117.04(15)  
124.70(15)  
113.37(16)   
121.85(17)  
124.12(17)   
124.6(2)   
111.23(16)  
125.4(2)  
118.48(19)  
116.1(2) 
112.9(2) 

 

 4.  

       
   1,3-  

  :  (Å)   ( .) 
D–H…A*  D-H (Å) H...A (Å) D...A (Å)  D-H...A 

( ) 
O1e  -- H1e  .. O2   0.92(3)    1.92(3)      2.800(2)   158(2)   

O1e  -- H1e  .. N1  0.92(3)  2.50(3) 3.068(2)  120.0(18)   

N3   -- H3B  .. O1e    0.90(2) 2.09(2)  2.980(2) 170(3)  

N6   -- H6B  .. O1e  x,1/2-y,1/2+z 0.88(2) 2.01(2)  2.870(3) 168(2)     

       

O1w  -- H1w  .. O5 x,1/2-y,-1/2+z 0.96(3)  2.42(3)    2.949(4) 115(2)    

O1w  -- H2w  .. O6   -x,-y,1-z 0.93(5) 1.97(5)  2.881(3) 167(4)   

N6   -- H6A  .. O1w x,1/2-y,1/2+z 0.84(3)  2.32(3) 3.120(4)  158(3)  
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N2   -- H2A  .. O3  -x,-y,1-z 0.838(19) 2.149(18)  2.9532(19) 161(2)   

N5   -- H5A  .. O3  -x,-y,1-z   0.88(2)   2.14(2)    3.012(2) 170(2)  

 
 

 
.3.        

    1,3-
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.4.     
   1,3-  
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 1.  
      (1,5 )    

 (1 ) .   –  2,5 . 
 

 Ё-    
   Ё    

    

 

“    

 ” 

 ў  

   

:_____________________________________ 

 

: _________________________________ 

 

 1 
 

№ 
 
 

 

1      .  1915     
   . 1955    

. , .   .    ў   
.   ў    ў    

: 1)  ; 2)  ; 3) 
  ( ); 4)  -  

 ( ). 
     ,  

 ў     ў   . 
     , 

  -   ў .   
  ў       

ў  ў   . 
 

  ъ  қ  ў ш  
ў  ш  ?  ў ш    

  ў қ ш  ?  
. 

 

2   
 

 -      
(  + / ). 

ш: 
 № ҳ   М  

 

ў   

1 К   1.5   

2 М   
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