
. 2014. 3. . 5–42. 
DOI: 10.14258/jcprm.1403005 

 
 

 
 
 
 

 547.992.3:541.13 

 ( ) 

© .  

, 
., 5, , 124021 ( ),  

e-mail: edward_evst@mail.ru 
 

-
, . 

,  
. 

-
.  b- -4 -

. -
-

  . , , -
. -

, -
. 

. -
, -

. :  
, 2, . -

 ~ 50%. 
, , , 

, -
, . 

: , , , , -
, . 

 

 – ,  
. , -

 [1].  
-

 «… » [2, . 498]  
 «… …» (  [3, . 261])  «…  

,  … »  [4]. -
 

 [5].  
, , , -

. -
.  

 
 
 

.  
, -

 –   
,  

,  
, e-mail:  edward_evst@mail.ru 



.  6

-
.  

,  ( ) 
 1925 .    [6], , – 

,  [7] .  
, ,  

.  

 

 
, -

 [7–9].  [10] -
,   

, , , . , -
, , : 

 
(1) 

-
 

 
(2) 

, . -
-
 

, .  
. ,  

2+  
, .   

 [7–9] . , -
, ,  SS  SH. 

,   
, , -

. , ,  
. 

O

OCH3

Co

R

R

NH
O

OCH3

R

NH
Co

2 2
 

, , 
, .  

-
. -

 ( )  [11].  
 (  5) -

 1 .  (  –0,8  –1,3 ) -
: 

 BH+  +  e              BH             (1)

  2BH               2B  +  H2         (2)                   
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(3) 

 (3) -
, : 

 

(4) 

 (4)  (–1,3 ),  
.  

 ( ). 
 > 12  –1,5  1 , -

. ,  (  
2,0 )  (  5). -

, -
. 

 

(5) 

, 
 [12–20].  1   12, 

. 
 9,  

.  
 1 , , -

 ( ),  
1/2  –1,85  – 1,98 ,  4- . 

, , , -
 [18]. , -

 (~ –2,0 ). 

 1.    (  12–13) 

 – 1/2,  ( . )  
 1,48 [16] 

4-  1,86 [16] 
4-  1,58 [16] 
3,4-  1,88 [16] 
4- - 3-   1,85 [16] 
2- -3-   1,74 [16] 
2,3-  1,35 [16] 
3,4-  1,46 [16] 
4- - 3,5-  1,82 [16] 

 1,62 [17] 
4-  1,98 [17] 
4- -3-  1,95 [17] 
4- -3,5-  1,94 [17] 
2- -3-  1,73 [17] 

 1,52  [15] 
4-  1,69  [15] 
2-  1,56  [15] 
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 1  3  
 [18, 21–27]. -

 [24].  ( ), -
, -

. -
, ,  

. 
,  0,2 -1, , 

 1/2  –0,88  –0,98 ,   – 
1,45-1,50 .  « », . 

 0,2 -1 , -
 1/2 ~ –1,4 , , 

.  
-

 [23, 25, 26]  
 (  :  9 : 1)  ( ) -

.  2. 
, , -

.   
V- ,  7. -

. -
- .  

 [23, 25, 26] ,  
, ,  -

 ( )  ( ).  
 ~ –3 , ,  

. -
. 

 2.  
 [23] 

 –  Ip  10–1 –  Ip  10–1 –  Ip  10–1 –  Ip  10–1 
 :  9 : 1 1,06 0,03 1,48 0,15 – – – – 

   1,09 0,08 1,48 0,17 2,05 0,53 2,44 0,46 
.  – , . . Ip – , –1 –2/3. 

 
 [28–34]  ( )  

 ( ) ,  
,   

, .  
.  [2], -

 -, -     ( ),  
 20  100  (20/100 ).   

 7/100 ,   – 10/100 .  (3/100 )  
, , 

 ( . ).   
,  [2], . 

.   
. -

 (1–8),  (9–15)  (16–22). -
 3–5. 
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1-8 R = H,   9-15 R = Me,   16-22 R = Et

R1, R2, R3 = H, OH, OMe ( . . 3-5)

R

RR

RO

1

2

3

 

 3.  [28] 

 R1 R2 R3  –Ep
1,  ip

1, A r  
1 H H H 1,77 7,5 + 
2  H OH H 1,88 2,0 – 
3 H OMe H 1,92 6,8 + 
4 H OH OMe 1,86 2,1 – 
5 H OMe OMe 1,91 4,5 + 
6 OMe OH OMe 1,83 2,1 – 
7 OMe OMe OMe 1,79 4,5 + 
8 OH OH OMe 1,87 1,8 – 

 - :  «+» – , «–» –    

 4.  [28] 

 R1 R2 R3  –Ep
1,  ip

1, A r 
9 H H H 1,95 7,7 + 

10  H OH H 2,04 2,6 – 
11 H OMe H 2,11 5,9 + 
12 H OH OMe 2,02 2,4 – 
13 H OMe OMe 2,07 5,3 + 
14 OMe OH OMe 1,99 2,3 – 
15 OMe OMe OMe 1,97 4,7 + 

 5.  [28] 

 R1 R2 R3  –Ep
1,  ip

1, A r 
16 H H H 1,97 8,0 + 
17 H OH H 2,07 2,9 – 
18 H OMe H 2,12 6,7 + 
19 H OH OMe 1,86 2,1 – 
20 H OMe OMe 2,09 5,5 + 
21 OMe OH OMe 2,01 2,3 – 
22 OMe OMe OMe 1,99 4,6 + 
23 H OH OMe 1,86 2,0 – 
24    1,91 3,4 – 
25    1,94 4,9 – 

 
,   

 [11, 35].  
.  

, . -
,  (  5). , , , 

 – . , ,  
 (5) ,  (  6): 

 

(6) 
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 ( ),  
. , , 

 5, 6,  ( -
). 

 ( , ) , ,   
   ( -

 5, 6). , -
,  

 ( . 1).  2 ,  
 3–5  ( 1). 

-
.  ( . 2). 

 
.  -

,  (5, 6). -
 (  8). ,  

, -
. ,  

, . -
, ,  (  11). -

,  (6)  5- -
 (8) . 

,  
, . -

, -
. -

, -
. ,  

 ( . ). -
, , .  

.  (  10)  
, . 

 
. 1.  (19) 

 (20) [28] 
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(9)

C RArOH
OH
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O
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O
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O
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HO-Ar = , , 

(11)
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O

OH

 

. 2.  
 [28] 

, .  
,  : 23, 24  25, -

,  1  ( .  5).  -
 23  24 ,  25 -

, . -
. 

OH

OMe

O
OH

OMe

OMe

O
OH

OMe

OMe

O
OMe

23 24 25  

 [36], -
, . 

 

(12) 

 
, ,  = ,  

, ,  [11]. 

 ArC

O

CH R

X

+ 2e  + 2H+ ArC

O

CH2 R +   HX

X = OH, OAlk, OPh .
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, , -
 23  24,  25,   = –1,94 -

,  (–2,08 )  
 (20).   = –2,08  (20), -

 25 (  12). 
.  (26)  (27)  

 ( , ) . ,   
-

, . -
,  [11, 35, 36].  

R

OMe

O

26 R = OH
27 R = OMe

R

OMe

O
O

28 R = OH
29 R = OMe

 

, .  28  29 -
 6. 

 
,  [35]. 

 
(13) 

 
(14) 

,  29.  
, , .  

 28  29 ( . 6)  
,  

. , ,  
 (7-11), ,  28. -

 28  ,  – ,  
, -

 (  (14). ,  ip
2 > ip 

1, -
,  1 -

 2 . ,  
 

. 

 6.  ,  [28] 

 –  ,  i  ,  r 
28 
 
 

29 

1,12 
1,68 
2,67 
1,16 
2,37 

2,1 
2,7 

 
4,3 
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+ 
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. -
, . -

 [37].  
 30–36. -

 7. , -
 [38, 39].  (  10%  

) ,  ( ). -
 1 .  

, -
 CH2Cl2  1/2. 

O

OMe

R

O

OMe

R

O

O

R

OMe

R
1

2

3

O

OMe

30 R = H
31 R = Me

32 33 R1 = R2 = R3 = H

34 R1 = Me, R2 = OMe, R3 = H

35 R1 = Me, R2 = OMe, R3 = CH=CHMe

36

 

 7.  [30] 

 30 31 32 33 34 35 36 
– 1/2,  1,12 1,14 0,90 0,81 0,96 0,96 1,10 

 
, , ,  

.  34  
 ( , , 1–5% HCl3),  

 [40].  ( ) -
, , -

, ,  [41, 42]. 

 
(15) 

 
(16) 

 
. , -

,  (15),  
 [40].  

,  30–36,  
-

. , -
. -

1/2,  1/2,  
(IIa–IIf, IIIa) ,  [30]  [41–43].   

 ( ) , . -
 8–10, . 

 QM  +  e           QM                   (15)

QM  +  e           QM2                 (16)
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RR

O O

RR

O

SS

O O

SS

O

RR

1

1

1

2

2

2

II III IV

Va Vb VI  

 IV, Va, Vb , , –1,12, –0,97, –1,25  [41, 42]. 
 – 1

1/2  8–10 -
-

 [30]. ,  
,  (  32)  

 – 1
1/2 – -

 0,97. , -
, -

. , .  

 8.  II [41–43] 

 R1 R2 – 1
1/2, , .  

IIa H i-C3H7 1,39 
IIb H CN 0,67 
IIc H CO2CH3 0,70 
IId CH3 CH3 1,39 
IIe CN CN 0,13 
IIf C6H5 C6H5 1,13 
IIg NC5H10 NC5H10 2,15 
IIh H C6H5 1,09 
IIi n-C4H9 C6H5 1,3 
IIj CH3 C6H5 1,25 
IIk CN C6H5 0,66 
IIl NC5H10 C6H5 1,54 

IIm SC6H5 C6H5 1,06 
IIn SO2C6H5 C6H5 0,70 
IIo COC6H5 C6H5 0,82 
IIp H NC5H10 1,78 
IIr NC5H10 CN 0,97 
IIs NC5H10 SCH3 1,52 
IIt –SCH2CH2S– 1,35 
IIu CH3 CN 0,77 
IIv i-C3H7 CN 0,80 
IIw H H 1,2 
IIx H CH3 1,33 
IIy CN C2H5 0,79 
IIz H OCH3 1,52 
IIaa H Cl 1,03 
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 9.  III [41–43] 

 R1 R2 – 1
1/2, , .  

IIIa H3 CH3 1,04 
IIIb H H 0,91 
IIIc C2H5 C2H5 1,06 
IIId i-C3H7 i-C3H7 1,06 
IIIe OCH3 OCH3 0,99 
IIIf Br Br 0,60 
IIIg CH3 t-C4H9 1,08 
IIIh H CH3 0,98 
IIIi H C2H5 1,01 
IIIj H i-C3H7 0,99 
IIIk H t-C4H9 1,00 
IIIl H OCH3 0,95 
IIIm H Br 0,77 

 10.   VI [30, 41, 42] 

 R1 R2 – 1
1/2, , .  

VIa H H 1,20 
VIb H C6H5 1,20 
VIc H p-HOC6H4 1,27 
VId H m-HOC6H4 1,23 
VIe H p-H3COC6H4 1,24 
VIf H p-HO(m-H3CO)C6H3 1,25 
VIg H p-(CH3)2NC6H4 1,28 
VIh C6H5 C6H5 1,06 
VIi –SCH2CH2S– 1,45 

, . -
 7  100 ,  

.  
 7-8/100 ,  [2].  

,  , : -
, , .  

   
. -

, , ,  
, , , , ,  

 [2].  
.  (37  38) , 

 (  –2,80 ), -
  i . , , ,  

,  , . 

 

 

OH

OMe

39 R1 = R2 = H
40 R1 = OH, R2 = OMe
41 R1 = R2 = OMe

OH

OMe

CH2OH

R

R

CHO

37 38
1

2
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. -

 (  39, 41)  11. -
,  (39),  

, ) -
. 

. -
, -

 [11, 35, 44].  
-

 [44]. ,  
 i <<ic. ,  3,4- -

 (41) .  (40), -
,  

.   i  
,  

 ( . ). 

 11.   [28] 
 – ,  ip,  r 

39 1,45 
2,08 

6,7 
2,1 

– 
– 

40 1,48 
2,02 

1,8 
2,7 

– 
– 

41 1,55 
2,25 

4,6 
1,3 

– 
– 

.  12 -
 (42–46).  ( , )  

, , -
,  

,  [45].  
 ( , )  (45) -

,   ( .  12).  
 (42) , . ,  

-
 ( . ). , -

. 

 12.   [28] 
 – ,  ip,  r 

42 1,70 
2,44 

2,6 
4,5 

– 
– 

43 1,83 
2,60 

2,2 
1,0 

– 
– 

44 1,80 
2,58 

2,4 
3,4 

– 
– 

45 1,73 
2,28 

4,9 
2,7 

– 
– 

R

R

COOH COOMe COOH

42 R1 = R2 = H

43 R1 = OH, R2 = OMe

44 R1 = R2 = OMe

45 461

2



 ( ) 17

.  
 (46).  

 ( , ) , .  
.  44 

,  ip
1<ip

2,  (43), 
, , -

, , . 

.  
. , -

 5  100  [46, 47]. : 
,  16  100  [47].  

, , -
 [48].  

 ( . ),  
. -

,  47–53  54–57.  
 13. 

COOR

R

RR

47-53 R = H    54-57 R = Me
R1, R2, R3 = H, OH, OMe ( . . 13)

1

2

3

 

-
. ,  20% 

 ( ),  80% -
 [11].  ( , )  

, , .  
, ,  

 13.  (54), 
,  

, , ,  45%  
(47).  (48-53) . 

-
. -

  48  49, 50  51, 52  53,  , 
 . ,  

.   
  ( .  48, 50, 52  49, 51, 

53 ). 
 55, -

,  
 54. , -

. 
 

.  1 ,  ( . 3–6, 
11–13) , , -

, : , , 
. 
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 13.   [28] 

 R1 R2 R3 – ,  ip,  r 
47 H H H 2,11 2,7 – 
48 H OH H 2,38 2,2 – 
49 H OMe H 2,29 2,0 – 
50 H OH OMe 2,35 2,0 – 
51 H OMe OMe 2,25 2,0 – 
52 OMe OH OMe 2,31 1,2 – 
53 OMe OMe OMe 2,19 2,2 – 
54 H H H 2,16 6,0 + 
55 H OH H 2,36 3,1 – 
56 H OMe H 2,33 5,5 + 
57 OMe OMe OMe 2,23 5,0 + 

 ( )  
.  

, ,  
. ,  (26, 27)  

 (46), .  

.  
:  [2]. -

, , -
 -4 (49-51/100 ), -4 (6-13/100 ), -  (6/100 ). -

 5-5, 5-6 (19–22/100 ).  -5  
(11/100 )  -  (2-10/100 ).  

. 
, .  

 -4.  -4, ,   
.  [25] -

 [49] , -
 ,  

.   

 
(17) 

-
 [50], -

 [51]. 
 58  [29].  

59–62  14,  3. , -
 (59, 60), ,  

 3,4-  (13)  3,4-
 (20)  ( . 4, 5), . ,    

 -4 . ,  
 = –1,78 . 

  (  (61)  
 

. 14.). ,  
. 

 Ar(C=O)CH(OAr')R + 2e  + 2H+            Ar(C=O)CH2R + Ar'OH                     (17)



 ( ) 19

OMe

OH

O
OH

OMe

OMe

R

R

O
O

OMe

59 R = OMe, R1 = H
60 R = OMe, R1 = Me
61 R = OMe, R1 = CH2OH
62 R = OH, R1 = Me

58

1

 

 14.  ,  -4 [29] 

 R R1  –Ep,  ip,  r 
59 OMe H 1,78 

2,09 
4,1 
4,5 

– 
– 

60 OMe Me 1,78 
2,08 

5,5 
5,8 

– 
– 

61 OMe CH2OH 1,74 
2,09 

4,5 
3,6 

– 
– 

62 OH Me 1,81 
2,61 

1,9 
3,6 

– 
– 

 (62) -
 59–61 ( . 3). .  = –1,81 , -

 ( )  = –2,61 .  
, -

,  
 ( . 2).  

,   = – 1,81  (62) ,   = –
2,61  – ,  -4. 

,   = –1,81 , , , -
. ,  60  120 ,  

 62  160 .  
 -4. , ,  63 ( -

)  64 ( , ), , -
. 

 - .  65 ( ), , . 
 

. 3.     
 (60)   

 (62) [29]  
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OMe

OH

O
O

OMe

MeO
MeO

OH
O

MeO

MeO

OH
O

O

OMe

OH

63

65

64

 
,  

 5-5 ( ). -
 (  66)  75%-    

 ( 1/2= –2,7 , . )  
 [35].  ( , )  = 

–2,5 , , ,   . 
, , 

 15. , ,  (67, 68), 
,  :  –2,52  –2,55 .  -

 68  (  69) -
, . ,  

, ,  
. 

RR

R

R R

R

66  R = R1 = R2 = H
67  R = CH2OH, R1 = OMe, R2 = OH
68  R = CHOHEt, R1 = OMe, R2 = OH
69  R = COEt, R1 = OMe, R2 = OH

 

 15.  [29]  
 –Ep,  ip,  r 

66 2,50 7,2 + 
67 2,52 1,8 – 
68 2,55 1,8 – 
69 1,94 

2,33 
2,56 

1,2 
1,1 
2,7 

– 
– 
– 

 -5  - . ,  (63  65 ), -
. 

,  
.  ( ) -

 (  70)  
 1/2  –2,21  –2,58 ( . ). ,  –  

[35].  ( , )  , 
, –2,14  –2,45  ( . 16). 

-
. -3,3’,4,4’-  (71) . , 

,  – .  
,  (  72), -

.  –2,32 , -
. , . 
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 16.   [29] 

 – ,  ip,  r 
70 2,14 

2,45 
4,4 
3,6 

+ 
– 

71 2,33 
2,64 

4,3 
4,4 

+ 
– 

72 2,32 2,0 – 

1

70 R = R1 = H
71 R = R1 = OMe
72 R = OH, R1 = OMe

R

R

R

R

1

O

OMe

OMe

OMe

73  

.  73  = –2,65 
 ip = 7,5 . 

, , -
 -4 -

, . 
, -

. 
-

, -
 ( . 4). 

, -
 (NaBH4, LiAlH4, CH2N2, (CH3O)2SO2), -

 
. 5). 

,  
-

. -
, -

. 
,   

,  ( ).  
 [52]. 

 ( )  ( . 6) 
,   [53].  -4  

,  -
.  -4 ( . 

). -
 [54, 55]. ,  

 [56, 57]. 
-

 –  ( ) –  -4 -
.  [52],  

 –  ( ),   
. , -

 [40]. ,  -



.  22

. 
,  ( ) ,  

 (  18, 19). 
 30–36 [30]. , -

,  -4, -
 33–35.  7 ,  35  

. 

 

. 4.     
.  [29] 

OH

OMe

O
O

R

OH

OMe

CHO

OH

OMe

RO

OH

RO

MeO

OH

OMe

RO

OH

R

MeO

OH

OMe

R

[OR] [OR] [OR] [OR] [OR] [OR] [OR]

1.0 1.5 2.5 3.0
E, . 

 

. 5.    
 [29] 
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. 6.  
(1)  (2)  

 (3) [53]  

 

(18) 

(19) 

. 7.   
 35 2Cl2 (9 : 1) 

.  
200 . 1 – , 2 – , 3  4  + . 

 ( )  0,48 10–3, 
: 1  3 – 0,95 10–3, 4 – 1,74 10–3 [30]  

,  -4,  
 [40].   [58].  

, -
 [59]. -

. 
  

 [60-67]  ( -
),  ( ) . ,  

, . -
, . -

, -
 –  – . 

 [63], ,    
 –2,6  4 -

 AX   +   e                   AX                             (18)          

AX    +   XM                 AX   +   XM            (19)           



.  24

 1/2  –2,72  
 1/2 –2,17 . .  

, -
 

.   
,  19,  

O

O

OMe

OMe

O

OMe

O

OMe

O

OMe

O

OMe

   +    +

O

OMe

O

OMe

 

, , -
 ( )  ( ). -

, . ,  
 [40].   

 
 ( . 3),  
,  

. , -
,  .  ,   

 1\2 –2,17 .  
,  

. , -
, .  

-
 [11].   

.   

 

 
 1921 . [68]. -

-
 (  [69]).  

 1%-  NaOH  81,6% -
: , , , , 

 [70].  
, -

. 



 ( ) 25

.  < -
,  >  –  [71–74]. ,  ( -

 20, 21) [75]: 

CHO

OH

OMe

2e, H+

O

CHO

OMe

H2O

O

CHO

O

+ CH3OH + H+ (20)

CHO

O

OMe

e

CHO

OMe

O

H

CHO

OH

MeO

CHO

OH

OMe

(21)

 

-
,  17.  

,  -
 [72, 73].  

, ,   -
,  0  0,45 . -

.  (75–79)  (80–84) -
, ,  1/2. 

, ,  1/2  
85, 90  100 , , 0; 63; 0,73  0,53 . -

 
 1/2 =  0,08   (  97).  

:  97    
.  ( -

 102, 103).  

 17.  [72],  [76]  
 ( )  0,5 .  Na2HPO4  

 1/2, , .  
1 2 3 

1

2

3

4

OH

R

R

R

R

 

74 R1 = R1 = R2, = R3 = R4 = H 
75 R1 = Me, R2, = R3 = R4 = H 

76 R1 = H, R2 = Me, R3 = R4 = H 
77 R1 = R2 = Me, R3 = R4 = H 

78 R1 = H, R2 = R3 = Me, R4 = H 
79 R1 = R2 = R3 =H, R4 = OH 

0,45 
0,28 
0,41 
0,20 
0,36 
0,00 

1

2

3

4
OH

R

R

R

R

 

80 R1 = R2 = R3 = H, R4 = OMe 
81 R1 = H, R2 = Me, R3 = H, R4 = OMe 
82 R1 = H, R2 = Et, R3 = H, R4 = OME 
83 R1 = OMe, R2 = R3  = H, R4 = OMe 

84 R1 = OMe, R2 = Et, R3 = OMe, R4 = H 

0,25 
0,19 
0,22 
0,19 
0,18 

1

2

3
OH

R R

R

CHO

 

85 R1 = R2 = R3 = H 
86 R1 = R2 = H, R3 = OMe 

87 R1 = OMe, R2 = H, R3 = OMe 
88 R1 = COOH, R2 = H, R3 = OMe 
89 R1 = CHO, R2 = H, R3 = OMe 

0,63 
0,48 
0,32 
0,45 
0,56 
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1 2 3 

1

2

3

R

R

R

COOH

R 4

 

90 R1 = R2 = H, R3 = OH, R4 = H 
91 R1 = R2 = R3 = H, R4 = OH 
92 R1 = OH, R2 = R3 = R4 = H 

93 R1 = OH, R2 = H, R3 = OH, R4 = H 
94 R1 = OH, R2 = R3 = H, R4 = OH  

95 R1 = R2 = H, R3 = OH, R4 = OMe 
96 R1 = OH, R2 = H, R3 = H, R4 = OMe 

97 R1 = OH, R2 = OMe, R3 = H, R4 = OMe 

0,73 
0,53 
0,58 
0,50 
0,17 
0,51 
0,46 
0,08 

1

2

3
OH

R

R

R

 

98 R1 = (C=O)CH3, R2 = H, R3 = OMe  
99 R1 = CH2COOH, R2 = H, R3 = OMe 
100 R1 = (C=O)CH2CH3, R2 = R3 = H 

101 R1 = (C=O)CH2CH3, R2 = H, R3 = OMe 
102 R1 = CH2CH=CH2, R2 = H, R3 = OMe 
103 R1 = CH=CHCH3, R2 = H, R3 = OMe 

104 R1 = CH=CHCOOH, R2 = H, R3 = OMe 

0,43 
0,28 
0,53 
0,42 
0,21 
0,10 
0,31 

CHO

OH

MeO

CHO

OH

OMe

105

 

0,29 

MeO

OH

O

MeO

106

 

0,16 
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0,28 
0,29 
0,25 
0,26 
0,30 
0,33 
0,30 
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OH OH
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R R

OMe

O
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 -
,  1-(4- -3-  (113)  4- -3- -

-  (114)  0,1 M  
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,  40%-  4- .  
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 18.  
 0,1  LiClO4 . Ag/0,01 M Ag+ [51] 

 E1/2,  

R

OMe

O

R

OMe

R

1

2

3

 

 
 

117 R1 = OMe, R2 = H, R3 = CHO 
118 R1 = OMe, R2 = H, R3 = CH2OH 

119 R1 = OCH2C6H5, R2 = COCH3, R3 = H 
 

 
 

1,10 
0,95 
1,14 

 

OMe

R

R

O
O

OMe

R

1

2
3

 

120 R1 = OCOCH3, R2 = H, R3 = CHO 
121 R1 = OH, R2 = H, R3 = CHO 

122 R1 = OCH2C6H5, R2 = CH2OH, R3= H 
123 R1=OCH2C6H5,R2 = CH2OH, R3 = CHO 

124 R1 = OH, R2 = CH2OH, R3 = CHO 
125 R1 = OMe, R2 = CO2C2H5, R3 = H 

126 R1 = OMe, R2 = Me, R3 = H 

1,27 
1,12 
1,15 
1,36 
… 

1,15 
1,12 

OMe

R

R

O
O

OMe

R

MeO

1

2
3

 

 
127 R1 = OCOCH3, R2 = H, R3 = CHO 

128 R1 = OCOCH3, R2 = Me, R3 = CHO 
129 R1 = OCOCH3, R2 = CH2OH, R3 = CHO 

130 R1 = OH, R2 = CH2OH, R3 = CH2OH 
131 R1 = OCOCH3, R2 = CH2OH, R3 = CHO 

  
1,56 
1,45 
1,28 
0,97 
1,27 

OMe

OCH2C6H5

R

O

OCH2C6H5

OMe

 

 
132 R = OCOCH3 

133 R = H  
134 R = CH2OH 

 

 
1,17 
1,04 
1,10 
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: Fe(CN)6
–4  – e  Fe(CN)6
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 4 -1 .  
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R CO2             R CO2  (ads)            R CO2 (ads)   R  +  CO2                                (24)

e

nR           , ,      

R                R+                                            ,                   (26)  e Nu (OH , H2O, ROH)
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47,78%,  – 0,15–67,36%. ,  
2 ( . ),  

. 
,  [104] (1  NaOH,    0,8 . ), 

 
. 
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, ,  
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 0,625 ,  (> 0,750 ) -
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 30%,  –  10% [89].  
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 [105] 

 
 

, 
 

, 
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, % 

2, 
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, % 

 3,30 3,48 2,0 1,5 7,6 4–5 
 2,48 3,21 2,2 1,0 6,8 3–4 
 2,03 4,75 0,2 0,1 11,3 5–6 

 1,72 5,30 0,2 0,1 12,8 6–8 
 

 
RH          (RH)               (RHF)             (RHF)              RF            (27)

 e F  e  H+

RH                     R+              RF                                                     (28) 
 2e,  H+ F
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The review deals with the reactivity and mechanisms of electrochemical reactions of lignin model compounds and the 

reduction and oxidation in various electrodes in aqueous, aqueous-organic and non-aqueous media. Reactions direct and indi-
rect cathode and anode are discussed, as well as in non-aqueous media autoprotonation and electrocatalytic reactions. The reac-
tion center in the reduction of lignin in the dropping mercury electrode are different types of carbonyl groups and conjugated 
double bonds. Bonds b-O-4, the most representative in the lignin capable electrochemical cleavage in the presence of the car-
bonyl group adjacent position. Autoprotonation from existing in lignin phenolic hydroxyl groups in non-aqueous aprotic media 
for the reduction reaction has a significant impact. Preparative recovery of indirect electrochemical, such as amalgam, allows 
for the destruction of lignin to low molecular weight compounds. Use of polarography in relation to lignin opens up new possi-
bilities of functional analysis, as well as studying the mechanisms of chemical and electrochemical reactions. Reaction centers 
are lignin aromatic ring at anodic oxidation. The presence in the molecule of phenolic hydroxyl depolarizer facilitates oxidation 
in alkaline media, but it is accompanied by the dimerization and polymerization reactions. In general, the oxidation process is 
developed in two directions: to the degradation of low molecular weight compounds, including CO2, and polymerization. The 
maximum degree of degradation of the investigated drugs lignin is ~ 50%. Lignin is insoluble in acetonitrile and acids, but ac-
cording to a study model compounds by oxidation in these media can be expected to deep destruction of aromatic aldehydes, 
ketones and acids, and aliphatic compounds. 

Keywords: lignin, model compounds, polarography, voltammetry, preparative electrolysis, electrochemical reactions, 
autoprotonation, electrocatalytic reactions. 
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