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 1 :  2,  3   4,  
, -

,   
.  

 
 (RCO2R1)  (RHC=NR1)  

-
: , , , , -

, -
, .  

, ,   
-

.  
,   

 2003–2010 . ,   
 [1–3]. 

 
. 

1.  

 1  2 -
 [4–11],  

-
 [1–3]  

-
.  

 « -
» ( )  5 -

.  1.  
 5  [12].  

CHO

OH

OR

CHO

OCR1

OR

O
1,2 5  

1, 2, 5 R= Me  Et; 5 RI= , , Et, Pr, Me2CH, - u, 2 2, 5 11, 6 13, 7 15, 12 25, 
2Cl, 4 6 4 2)2, (CH2)8CH3, (CH2)16CH3, CH=CH2, C(CH3)=CH2, - H2)7CH=CH(CH2)7CH3, 

C6H5, 4- 6 4 3, 2 6 5, 2 (CH3)C6H5, -CH=CHC6H5, 1/2 -(CH2)2-, 2-C6H4Cl, 4-C6H4Cl,  
2,4-C6H3Cl2, 2,4 H2OC6H3Cl2, CH2Br, CHBrCHBrC6H5, 4-C6H4Br, 3-C6H4NO2, 4-C6H4NO2, (CH2)2C6H5, 
CHBrCCl=CCl2, (CH2)2C(O)OMe, C(C N)=CHC6H5, C6H3(NO2)2-3,5, 1-Ad, 1/2[4,41-C6H4-C6H4], 
CH2CCl=CCl2,  (Z)-CCl3CCl=CH, Cl2C=CClCHBr, 
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 1  2 -
,  

.  1,  2 -
. -

, , -
. -

.  5  70–96% [12–27].  

 1.  5 

R, R1  
R = Me, R1 = H , ,  
R =  R1 = Me ,  

R = Me, R1 = Et ,  
R = Me, R1 = Pr ,  

R = Me, R1 = Me2CH ,  
R = Me, R1 = - u ,  

R = Me, R1 = 2 2 ,  
R = Et, R1 = H , ,  

R = Et, R1 = Me ,  
R = R1 = Et ,  

R = Et, R1 = Pr ,  
R = Et, R1 = Me2CH ,  

R = Et, R1 = - u ,  
R = Et, R1 = 2 2 ,  

2. , , , ,  
 

 5  
, -, - -

 [28]. 
,  

. -
, , ,  

. -
, , , ,  

, .  
-

 5  
 

.  
 6,  1, 2, -

,  
.  

 7  6 -
 (  1 : 2 : 2) -

. -
 (18–20 ° )  24–36 .  7  80–96%.  
,  6 , . -

 1 : 1 : 1  8  88–92% [29]. 
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1, 2, 6–8 R = Me  Et; 7, 8 R1 = Me(CH2)nC(O), n = 0–6; 2CHC(O), 2CHCH2C(O), C6H5C(O), 
ClCH2C(O). 

  
 4- -3-  [30, 31]. 

 
, , -

, . -
, , , -

, , , -
, , . 

 
 –  5.  -

 5  ( )  ( -
)  9 (X = O) 

 10 (X = S), ,  
87–92% [32, 33]. 

OR

OCR1

O

CHO

OR

OCR1

O

HC
NNHC(X)NH2

5 9, 10  
5, 9, 10 R = Me, R1 = (CH2)7Me, C6H11- , (CH2)2C6H5, CBrCCl=CCl2, (CH2)2C(O)OMe, C(CN)=CHC6H5, 
C6H3(NO2)2-3,5; R = Et, R1 = (CH2)4Me, (CH2)5Me, (CH2)6Me, (CH2)7Me, (CH2)8Me, (CH2)11Me, (CH2)16Me, 
C6H11- , CH2C6H5, (CH2)2C6H5, CH2CH(Me)C6H5, CH=CHC6H5- , CBrCCl=CCl2, CHBrCHBrC6H5, 
(CH2)2C(O)OMe, C(CN)=CHC6H5, C6H3Cl2-2,4, CH2OC6H3Cl2-2,4, C6H5NO2-3, C6H5NO2-4, C6H3(NO2)2-3,5; 
X = O 9, S 10. 

-
, -

, . -
 1, 2, 5 c   -

 11, , ,  80–90%. -
 8–30 ,  (  1 : 1,  –

5 ° , )  [34].  
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11 R = H, R1 = MeO; R = MeO, R1 = HO, MeO, MeC(O)O, Et (O) , Pr (O) , Me2CH (O) , 
Me(CH2)6 (O) , Me(CH2)8 (O) , Me(CH2)16 (O) , H2C=C(Me) (O) , 6 5 2 (O) , 

6 5 2 (O) , 6 5 (O) , 2,4-Cl2C6H3 (O) , 4-BrC6H4 , 3-O2NC6H4 , MeO , 
EtO ; R1 = EtO, R1 = HO, MeO, MeC(O)O, Et (O) , Pr (O) , Me2CH (O) , Me2CHCH2 ,  
4-MeC6H4  , MeO )O, EtO )O ( ). 

, -
 11 , -

.  11  
 12. 

 1,2-  3- -4- -
 13,  3- -4-  5  1,2- -

 « -1» -
 –  .   

 1,2-  3- -4-  13  12–
14 ,  80–97% [35]. 

 

5, 13 R = Me  Et; R1 = Me, Et, Pr, i-Pr, Bu, ( 3)2 2. 

1,1- , , ,  
.  1,1- -

,    1- -N,N1-
(8- ,  5  8-

 (  1 : 2)  
.  1- -N,N1 (8-  14,  

-, -  92–98% [36].  
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5, 14 R = R1 = R2 = H; R = R2 = HO, R1 = H; R = R1 = H, R2 = MeO; R = H, R1 = MeO, R2 = HO, MeO, MeCO2, 
EtCO2, PrCO2, Me2CHCO2, BuCO2, Me2CHCH2CO2, Me(CH2)6CO2, Me(CH2)8CO2, Me(CH2)16CO2, 
H2C=CMeCO2, C6H5MeCHCH2CO2, C6H5CO2, 2,4-Cl2C6H3CO2, 4-BrC6H4CO2, 3-O2NC6H4CO2, 1-AdCO2, 
MeOCO2, EtOCO2; R1 = EtO, R2 = HO, MeO, MeCO2, EtCO2, PrCO2, Me2CHCO2, BuCO2, Me2CHCH2CO2,  
4-MeC6H4CO2, 1-AdCO2, MeOCO2, EtOCO2. 

3.  

 –  RR1C=NR2 -
 « », « », « », 

»  « ».  (H. Schiff)  1864 .  
.  

.  300 , -
, .  100 , -

. -
, -

, , -
. 

,  
, , , , , -

,  [37–41].  
(http://scirus.com/),  2000  2010 .  1,5 . 

, .  
, , -

 [42–44],  [45].  
 [46–52]. -

, -
, .  

OR

OCR1

O

CHO

OR

OCR1

O

HC
NR2

5 15  

5 R= Me  Et; 15 R1= , , Et, Pr, Me2CH, - u, 2 2, 5 11, 6 13, 7 15, 12 25, 2Cl, 
4 6 4 2)2, (CH2)8CH3, (CH2)16CH3, CH=CH2, C(CH3)=CH2, - H2)7CH=CH(CH2)7CH3, C6H5,  
4- 6 4 3, 2 6 5, 2 (CH3)C6H5, -CH=CHC6H5, 1/2 -(CH2)2-, 2-C6H4Cl, 4-C6H4Cl, 2,4-C6H3Cl2, 
2,4 H2OC6H3Cl2, CH2Br, CHBrCHBrC6H5, 4-C6H4Br, 3-C6H4NO2, 4-C6H4NO2, (CH2)2C6H5, CHBrCCl=CCl2, 
(CH2)2C(O)OMe, C(C N)=CHC6H5, C6H3(NO2)2-3,5, 1-Ad, 1/2[4,41-C6H4-C6H4], CH2CCl=CCl2,   
(Z)-CCl3CCl=CH, Cl2C=CClCHBr,  
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 5  80–92% 
 15, -, - : R2 – -

, , , 1-(1- , , 2- ,  
2- , 4- , 4- , 4- , 2- ,  
3- , 4- ,   4- ,  

 4- , 1- , 4-  1- -2- ,  
2- , 1,3- , 1,4- ,  L , D-(+)- , 
4- -N ;  –   

, 1- , - , 
1,3-  1,4- [3- -  3- -4-( - )- ; -

,  [53–68].  
 [69] -

 16, 17  Candida albicans, Candida lipolytica  Sacharomyces cerevisiae. ,  
 16, 17 , , 

, ,  C=N  [69]. 

 

 -  – -
 [70–72]:   

. -
 5 .   18, 

. 



. , . , . , .  

 

90 

 

 Cu(II), Co(II), Ni(II), 
Mn(II), Sm(II), UO2(IV).   

. ,  
 19 [70]: 

 

4.  

 20  Na[BH(OAc)3]  
.   

 0,5–1 .  21  
91–94%. , , -

 [3, 73]. 

 

20, 21 3-C6H4CO2H  4-C6H4CO2H; R = Me  Et; R1 = Me, Et, Pr, i-Pr, Me(CH2)6, Me(CH2)8, Me(CH2)11, 
Me(CH2)16, H2C=CH, H2C=C , 6H5CH2, 6H5MeCHCH2, 4-Me 6H4O(CH2)2, 6H5, 4-Me 6H4, 2-Cl 6H4,  
4-Cl 6H4, 2,4-Cl2 6H3, 2,4-Cl2 6H3OCH2, 4-Br 6H4, 3-O2 6H4. 

,  – -
 2- , 1,3- , 1,3-  1,4- [3- -  3- -4-( - -

)- ,  
 [58, 65, 67]. 
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5.  2,3- -1  1    
 

 5 -
 1,2- .  

 2,3- -1  22  82–89%.  0,5 ,  
, -

 [74]. 

 

5, 22 R = Me  Et; R1 = Me, Et, Pr, i-Pr, Me(CH2)6, Me(CH2)8, Me(CH2)11, Me(CH2)16, H2C=CH, H2C=C , 
6H5CH2, 6H5MeCHCH2, 4-Me 6H4O(CH2)2, 6H5, 4-Me 6H4,  2-Cl 6H4,  4-Cl 6H4, 2,4-Cl2 6H3, 2,4-

Cl2 6H3OCH2, 4-Br 6H4, 3-O2 6H4. 

2,3- -1  22 ,  
. 

,  2,3- -1  22, -
 1  23. 

 2-[3- -4-
-, -, ]-1  23,  

  5  1,2- -
 –  80 ° . -

,  – 1 .  2-[3- -4-
-, -, ]-1  23  75–85%. ,  

-
,  S2–  ZnS)  

,  23 [75]. 

  

5, 23 R = MeO  EtO; R1 = HO, MeO, MeCO2, EtCO2, PrCO2, Me2CHCO2, BuCO2, Me2CHCH2CO2, 
Me(CH2)6CO2, Me(CH2)8CO2, Me(CH2)16CO2, H2C=CMeCO2, C6H5MeCHCH2CO2, C6H5CO2, 2,4-Cl2C6H3CO2, 
4-BrC6H4CO2, 3-O2NC6H4CO2, 1-AdCO2, MeOCO2, EtOCO2.  

6. [a]  
 

 5 
 2- -, 6-  1,3-  (1,3- , ,  

1,3- , ) -
[a , -

[b][4,7] , [f [1,2-b , [f  –  
, [f . -



. , . , . , .  
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 5  2- -, 6- -
 4-(11- -9- -7,8,9,10,11,12- [a -12- )-  4-(11- -9-

-7,8,9,10,11,12- [b][4,7]- -12- )-2-  
 24.  1  

.  5  1,3- -
, , 1,3- -

 1,3-  [13–15, 76–79].  

 

5, 24 R = H  Me; R1 = Me, Et, Pr, i-Pr, Me(CH2)6, Me(CH2)8, Me(CH2)11, Me(CH2)16, H2C=CH, H2C=C , 
6H5CH2, 6H5MeCHCH2, 4-Me 6H4O(CH2)2, 6H5, 4-Me 6H4, 2-Cl 6H4,  4-Cl 6H4, 2,4-Cl2 6H3,  

2,4-Cl2 6H3OCH2, 4-Br 6H4, 3-O2 6H4. 

 

, -
, -

, -
,  

. 
-

 [80]. , , -
, , . ,  

-
 NHEJ (non-homologous DNA end-joining) [81]. -
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 (4- -2- )  4- -
 –  ( )  (Glycyrrhiza inflata – ) -

. -
,  

-
,  

.  
,  

 – , , , , -
, . [80-86].  

 1  2–4  
 15, -

 24, .  
 1  2 , -

, .  4,5- -3-
, -

 ( ) [86].  
-

. 
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