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 1  19F  Bruker 500  500  (470  – 
 19F),  CDCl3  – CCl3F. 

 
Specord M80  4000–900 –1,  
CCl4  200 .  
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: 1 ,1 ,5 -1-   
. . 141 ° ) (I ), 1H,1H,7H- -1-  ( . . 171,8 ° ) (I )  1H,1H,9H- -1-  
. . 200 ° ) (I ) [7]. -
,  [8]  

 [9].  1  50% . 
(1 ,1 ,5 )  1 ,1 ,5  

 (II ).  4,45  (11 )  8,42  (36 ) 1 ,1 ,5 -
-1-  (I ), 4 2SO4  6 . -

.  30 -
 10  1%-  NaHCO3 .  

,  Na2SO4 .),  
2 5,  6,45  (70%), , . . 40 ° .  ( ), ,  (lg ): 225 

(5,74).  (  CCl4), , -1: 1700, 1780 (C=O); 2865, 2950 (CH).  1 , , .: 4,58  (J=14,8 
, 2 , 2 ); 5,53  (1 , 14 ); 6,06  (J=50,7, J=5,4 , 1 , F2H); 6,89  (1H, CapH); 7,01  (J=8,2 , 1H, 

CapH); 7,15  (1H, CapH).  19F, , .: -116,36 (2F, C3F2); -121,92 (2F, 2-C4F2), -126,74 (2F, C2F2); -
133,90  ( J=52,5 , 2F, C1F2H). Rf 0,87; 0,68 (C6H12-CH2Cl2-CH3COCH3, 1 : 1 : 0,5).  26,85. 

(1 ,1 ,7 )  1 ,1 ,7 -
 (II ).  

(II )  4,54  (11 )  12,05  (36 ) 1 ,1 ,7 -1-  (I ).  (II ) -
 4,32  (55%), , . 40 ° .  ( ), ,  (lg ): 225  (5,45). 

 (  CCl4), , -1: 1700, 1780 (C=O); 2865, 2950 (CH).  1 , , .: 4,58  (J=14,8 , 
, 2 ); 5,53  (1 , 14 ); 6,04  (J=50,7, J=5,4 , 1 , F2H); 6,88  (1H, CapH); 7,00  (J=8,2 , 1H, 

CapH); 7,17  (J=8,2 , 1H, CapH).  19F, , .: -119,10 (4F, 2CF2); -120,38 (2F, CF2); -126,36 (2F, 
2-C6F2); -133,89  (J=53,3 , 2F, C1F2H). Rf 0,85; 0,64 (C6H12-CH2Cl2-CH3COCH3, 1:1:0,5).  28,07. 

(1 ,1 ,9 )   1 ,1 ,9 -
 (II ).  

(II )  4,33  (10,8 )  15,4  (36 ) 1 ,1 ,9 -1-  (I ).  (II ) -
 16,0  (55%), , . 45 ° .  ( ), ,  (lg ): 220  (5,5). 

 (  CCl4), , -1: 1700, 1780 (C=O); 2865, 2950 (CH).  1 , , .: 4,58  (J=14,8 , 
, 2 ); 5,53  (1 14 ); 6,03  (J=50,7, J=5,4 , 1 , F2H); 6,88  (1H, CapH) 7,01  (J=8,2,  1H, 

CapH); 7,17  (J=8,2 , 1H, CapH).  19F, , .: -118,86 (6F, 3CF2); -119,27 (2F, CF2); -120,19 (2F, 
CF2); -120,42 (2F, 2-C8F2); -126,26 (2F, C2F2);-133,90  (J=52,7 , 2F, C1F2H). Rf 0,83; 0,57 (C6H12-CH2Cl2-
CH3COCH3, 1 : 1 : 0,5).  26,14. 

 
 (I ) (  

)  [10]  (1% ) 
 150  220 °  6 . 

 [7]. -
.  

 (II )  55–70%.  (II ) . 
 ,  1  19F 

. 
 ( )  20,85 (II ), 28,07 (II ) 

 26,14 (II ). 

 
 RF = CHF2(CF2)3CH2 (Ia, II ); CHF2(CF2)5CH2 (I , II ); CHF2(CF2)7CH2 (I , II ) 
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 (II )  2950–
2865 -1,  1780  1700 -1.  

 (II ) -
 220–225  (lg  5,45–5,74) ( *- ).  

 (II ) -
 4,58 .,  – 2, -

 –CF2H  6,03–6,05 ., , -
-14  5,53 . -

 6,89 ( 14 ), 7,00–7,01 (J=8,2 , 12 )  7,16–7,17 (J=8,.2 , 
11 )  .,   – 2  –CF2H  4,58 
 6,03–6,05 ., ,  [11]. -

 1 : 1. 
 19F  (II ) , 

 
 –133,90 ÷ –116,31 .  

 

,  
 ( ) :  – , 1 : 3.25)  

,  150  220 °  6  
.  
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Popova L.M.1*, Vershilov S.V.2, Selivanova A.U.1 ESTERIFICATION OF MALEOPIMARIC ADDUCT WITH -
TRIHYDROPERFLUOROALKANOLS  

1St. Petersburg State Technological University of Plant Polymers, Ivana Chernykh st., 4, St. Petersburg,198095 
(Russia), -mail: lorapopova@mail.ru 
2Research Institute of Synthetic Rubber Academician SV Lebedev, Gapsal'skaia st.,1, St. Petersburg, 198035 (Russia)  
The esterification of maleopimaric acid with -trihydroperfluoroalkanoles (1 : 3.25) and H2SO4 conc. as a catalyst 

was carry out. The corresponding tripolyfluoroalkyl esters were formed after the heating of the reaction mixtures (150-220°C, 6 
h) in a good yields (55–70%).  

Keywords: maleopimaric acid, tri(polyfluoroalkyl)-containing esters. 
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