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 1 , 13  31  JEOL ECX-400 (400 ),  
1  13 ,  31  – 85% ;  

 (HETCOR 1 - 13 ). 
 1  (I)  Avance-3 Bruker-500 (500 )  CDCl3. 

  -
. 

 L 100 / 160,   
 –  Silufol :  – , 3 : 1 – ,  – , 3 : 1 – , -

, 3 : 1 – . . 
 (II, III)  (X)  [8]. 

 (I) ( ,  95%)  
 (1 .)  3 ,  24 2 5, nD 1,5142, Rf 

0,3 ( ), 0,00 ( ).  1  ( DCl3), , .: 1,17 .  (1 , ), 1,29  (1 , 14
3), 1,63  (1 , 3 ), 

1,71  ( 2;4
2, 5nH2), 1,77 .  ( 13;12

3, 15n
3), 2,07  ( 8n

2, 9
2), 4,12  (2 , 1

2, 3JHH 7,1 ), 5,15  
(1 , 6n , 3J  6,7 ), 5,45  (1 , 10 , 3J  5,9 ).  13 , CDCl3, , .: 15,51  ( 15n), 17,1  

12), 22,77 ( 14), 23,6  ( 13), 25,84  ( 5n), 26,26  ( 9), 31,46  ( 3), 31,69  ( 8n), 39,16  ( 4), 39,18 ( 2), 
58,48  ( 1), 123,71  ( 10), 124,71  ( 6n), 132,00  ( 11), 134,62  ( 7n). 

2- -2- -1,3,2-  (VI)  5,5- -2- -2- -
1,3,2-  (VII).  0,034  2- -1,3,2- (II)  0,04 -

 (III)  5  0 °  
0,3  (I)  0,02  5 .  

 0,5 .  (IV,V) -
 31  (  131,1 , 123,75 . ). , 

 (1  ).  ,  -
 2  40 °  (1 .).  (IV,V)  5  0,008 
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 30 °  6 . -
, . -

 (2×5 ) .  
 (VI, VI)  (10 ), . -

 30  (VI)  –  10 : 1 (VI).  
,  2  40 °  (1 . .).  

2- -2- -1,3,2-  (VI).  55%. Rf 0,65 ( ), 0,20 ( ).  
 1 , CDCl3, , .: ( ) – ( )- 2,07 , 2,69  (2 , 2 , 
2 2 2 , 2J  6,3 ), 4,08 , 4,25 , 4,38 , 4,39  (4  , 4  , 2 2 2 , 2J  5,5 , 3J  11,9 

), 4,65 , 4,74  (2 , - 2 , 3J  7,3 ).  13 , CDCl3, , .: ( ) – (  
)- 26,74  ( 2 2 2 ), 66,8 , 74,2  ( 2 2 2 , 2J  7,81 ).  31 , -

, , .: 63,54 , 63,70 .  
5,5- -2- -2- -1,3,2-  (VII).  50% . Rf 0,80 ( ). 

 1 , CDCl3, , .: ( ) - ( )- 0,86  (3 ), 1,24  (3 ) (6 , 
3), 3,87  (2 ), 4,07  (2 ), (4 , 2 2 , 2J  9,2 ), 4,59  (2 , - 2 , , 3JHP 7,8 ).  

 13 , CDCl3, , .: ( ) – ( )- 20,50 , 21,77  (2 , 3), 32,08  (1 , 
3)2), 67,19 , 68,26  (2 , 2), 100,00  ( 2 , 2J P 5,98 ).  31 , , , .: 

61,39 , 62,52 .  
2- -2- -1,3,2-  (VIII)  5,5- -2- -2- -1,3,2- 

 (IX).  0,2  (IV,V)  5  0,018 -
 (  1 : 1,2)  4  

(VIII)  35  (IX) . , -
.  5  (1×5 ). , 

. , -
 2  40 °  (1 . .).  

2- -2- -1,3,2-  (VIII).  55%, nD 1,5901, Rf 0,41 ( ).  
 1 , CDCl3, , .: ( ) – ( ) – 1,92 . , 2,07 .  (2 , 2 , 
2 2 2 ), 4,3 . , (2  ,  2  , 2 2 2 , 2J  5,99 ), 4,54  (2 , - 2 , 3J  7,22 ). 

 13 , CDCl3, , .: ( ) – ( ) – 32,25  ( 2 2 2 ), 
63,62 , 68,51  ( , 2J  5,7 ).  31 , , , .: -6,21 .  

5,5- -2- -2- -1,3,2-  (IX).  50%,  nD 1,5981, Rf 0,45 
).  1 , CDCl3, , .: ( ) – ( ) – 0,86  (3 ), 1,24  (3 ) 

(6 , 3), 3,87  (2 ), 4,07  (2 ), (4 , 2 2 , 2J  9,2 ), 4,59  (2 , - 2 , , 3JHP 7,8 ). 
 13 , CDCl3, , .: ( ) – ( ) – 20,50 , 21,77  (2 , 3), 

32,08  (1 , 3)2), 67,19 , 68,26  (2 , 2), 100,00  ( 2 , 2J P 5,98 ).  31 , -
, , .: - 7,50 , - 7,18 .  

2- -2- -4- -1,3,2-  (XII).  0,3  (I)  0,037  
 (X)  5  4  90–100 °  

 (40 . .).  (XI)  
31 :  129,91 ,  133,88 .,  1 : 2,  (XI)  5 -

 0,008 . -
 6 . , . -

 (2×5 )  
.  (XII)  

 (10 ), ,  30 .  
,  2  40 °  (1 . .).  51%, nD 1,4312, Rf 

0,70, ( ), 0,15 ( ).  1 , CDCl3, , .: ( ) - ( ) –1,36 , 1,87 
. (2 , 2 , - 3 2 2 -, 3J  6,21 , 2J  6,62 ), 1,38 , 1,92  (2 , 2 ,  

3 2 2 -, 3J  6,4 , 2J  6,81 ), 1,43  (1 , - 3 2 2 -, 3J  11,45 ), 1,47  
(1 , - 3 2 2 -, 3J  10,40 ), 1,52  (3 , - 3 2 2 -), 1,83  (3 ,  

3 2 2 -), 4,21, 4,59 (2 , 2 , - 3 2 2 -, 2J  6,0 ), 4,03 , 4,38 . 
(2 , 2 , - 3 2 2 -, 2J  4,6 ),4,74  (2 , 2 , 3J  6,8 ), 4,07  (2 , 2 , 3J  
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6,3 ).  13 , CDCl3, , .: ( ) – ( ) – 22,2 , 22,5  (1 , 1 
, 3 2 2 ), 34,2 , 34,9  (1 ,  1  , 3 2 2 ), 33,1 , 39,5  (1 ,  1  , 

3 2 2 ), 57,9 , 58,5  (1 , 1 , 3 2 2 ), 105,08  (1 , - 2 , 2J  6,01 ), 
105,15  (1 , - 2 , 2J  6,01 ).  31 , , , .: 61,82 , 66,86 . 

 (XIII a)  (XIII ). -
 0,15  (VI)  0,25  20  5  

 100–105 ° . , -
 (2×5 ),  (2×5 )  2  40 °  (1 .). -

 ( XIII  ) 30% . Rf 0,00 ( ), 0,52 ( ).  1 , (CDCl3-CD3 D, 99 : 1), , .: ( ) 
– ( ) – 1,55 .  (2 , - 2CH2 2N+), 2,2 .  (2H, - 2CH2 2N+), 
2,55 .  (2 , 2CH2 2N+), 2,99 .  (9 , - N+

3)3), 3,52 .  (2 , - 2N+), 4,45 .  (2 ,  
2CH2 2N+), 4,28 .  (2 , -- 2 -, 3J  10,81 ).  31 , , , .: 

52,61 (XIII a), 24,00 (XIII ).  
 3- -1-  (XIV).  

0,05  (VI), 18,0  1,0  (  (1 : 20 : 20)  10 -
 (  >10)  140 °  10 . , -

,  2  
(2×3 ).  4  80 °  (1 .).  (XIV) 40%, nD 1,4930, Rf 0,40 (B). 

 1 , CDCl3, , .: ( ) – ( ) – 0,85  (3 , HN+CH2CH3, 3J H 

6,91 ), 1,99  (2H, 2 2 2 H ), 3,15  (2 , 2 2 2 , 2J  6,8 ), 3,71  (2 ,  
2 2 2 , 3J  6,05 ), 4,16  (2 , - 2 -, 3J  10,30 ), 4,75 . (1 , ), 5,38  (1 , N+-). 

 13 , CDCl3, , .: ( ) – ( ) – 8,45  (1 , HN+CH2CH3), 

26,71  (1 , 2 2 2 ), 45,9  (1 , HN+CH2CH3), 61,17  (1 , - 2 ), 66,18  (1 , - 2 2J  
2,98 ), 98,93  (1 , - 2 , 2J  6,83  ).  31 , , , .: 53,95 .  
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Malenkovskaya M.A., Rasadkina E.N., Pugashova N.M., Nifantyev E.E. PHOSPHORYLATION OF POLYPRENOLS 
BY THE 1,3,2-DIOXAPHOSPHORINANE DERIVATIVES 

Moscow State Pedagogical University, Nesvizhskii per. 3, Moscow, 119021 (Russia), e-mail: chemdept@mail.ru 
Phosphorylation of polyprenols by chloro- and amidocyclophosphites on hydroxyl group was studied. 

Phosphocyclophosphites , phosphates and thiophosphates of polyprenol were obtained  and chromotographically isolated. It was 
shown that they are formed as conformers and cis-trans isomers. With the aim of obtaining original homocholines, which exist in 
thiono- and thioloforms, the alkylation of trimethylamine by polyprenyl-2-thio-1,3,2-dioxaphosphorinane were performed, but we 
failed to separate thiono- and thioloforms. The ammonium salt as thionoform was obtained by the hydrolysis of the same 
thiophosphate in the presence of triethylamine. The structures of all synthesized substances were proved by NMR 1H, 13C and 31P 
spectroscopy with using of  homo-decoupling magnetic resonance and 2D-correlated spectroscopy HETCOR 1H- 13C.   

Keywords: polyprenol, phosphorylation, chloroanhydrides and amides of 1,3,2-dioxaphosphorinanes, oxidation, sulfuri-
zation, amines alkylation, hydrolysis. 
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