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2,2'-  (bipy),     
   , 

 ,   -
 , , -
,    -
  [1–3].   , S2Cl2, 

SO3,  ,   
 bipy    [3]. 

 bipy    [4, 5]. 
      
   - [6–8]   

[9–13],    – -
   -  [14, 15]. 

,    (IV)  
   ( -

 [16–19], -   [20–22], -
 [21, 23],  [24])   

  ,   
  ( ) [25–28]  – -

      
     

.    -

,    SO2   
[29–31]. 

       
   (SO2)·(bipy)3·

(H2O) (1)  (SO2)·(bipy)2·(H2O)2 (2).   -
  , ,  

   bipy  
-   1  2   -
     [32]. 

   1  ( -d6, 400 ), 
      
  1  2    

       
  bipy      

SO2 ( . 1).      
      

[Au(bipy)Cl2]– [33].   SO2 
   bipy   2 ,   

   1. ,     
     

    2   1 
( . 1).   N  . 



 1 
 

    1H  13C bipy  1  2  -d6 

  
, . . (J, ) 

bipy 1 2  bipy 1 2  

1.1 8.68  (J 3.7) 8.71  (J 4.3) 8.74  149.24 148.9 148.33 

4.7 8.39  (J 7.9) 8.43  (J 7.9) 8.45  (J 7.3) 120.40 120.8 121.68 

3.8 7.93  (J 7.3) 8.02  (J 7.3) 8.09  (J 7.3) 137.27 139.95 139.38 

2.9 7.44  (J 5.5) 7.52  (J 4.3) 7.59  124.16  124.5 125.34 

5.6 – – – 155.10  154.37 152.35 

, . . (J, )  

N

N

1

2

3 4
5 6

7 8

9

10
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   13  ( -d6, 100 ) -
 1  2    ,  -

    N,  -  
     -

  ( 2–4, 7–9),     . 
     -

   ,    
    bipy  Au(III) 

[33].     -
    (  )  -

    SO2  H2O  -
 . 

    bipy, 1  2 -
  . 2.   bipy -

     [34]. -
    (Car–H) 

 bipy    3100–3000 –1. 
    bipy (C2v)  

  (CH) (  1   
2)      [34].  -

  1  2    -
       

     bipy. 
    

    -
    1600–1300 –1. -

 bipy     
    – 1579, 1558, 

1452  1415 –1 ( . 2) [35]. ,   
    =   =N,  

 1600–1400 –1   -
 [35],    

bipy  -  [4] (   -
)  -  [6–8, 33–36].  -

  1  2    bipy -
      -

   4  6 –1 . 
    -

. 
  1040  991 –1   bipy 

    « »  
     
 C–H .   -

     -
,      995  993 –1 
  1  2 .  

     
      

     -
. 

 [37],    SO2 
    C2v    -

  : 1 ( 1, S=O, -
 ), 2 ( 1, =S=O, ) 

 3 (B1, S=O,  ).  
2    596–553 –1, 1 – 1190–

1153 –1, 3 – 1356–1280 –1  / -
 – 2513–2467 –1;   2  

 SO2(s)    – 552 –1 
(    ) [37]. 



 2 
 

  ( –1)       bipy   1  2 

  bipy 1 2 

( H)   3336 , 3230 .  3851 . , 3836 . ,  
3819 . , 3742 . ,  
3733 . , 3673 .  

(Car–H)  3085 , 3076 ,  
3061 . , 3053  

3086 , 3076 ,  
3061 , 3049  

3086 , 3076 ,  
3061 . , 3053  

 1 + 1 [37]   2486  

( H)+ ( H)   2136  2161 .  

( H)   1627  1646 , 1634  

(C=N, C=C)  1579 . , 1558  1579 . , 1558  1578 . , 1558  

(C=N, C=C), (Car–H)  1452 . , 1415  1452 . , 1415  1450 . , 1415  

3(SO2)   1375 , 1279  1375 . , 1295 ,  
1280  

 B2(LO) [37]   1362  

 B1(LO) [37]   1336  

 B2 [37]  1321  1323 .  

 B1 [37]  1314  1312  

    
(  ) 

 1269  1269 .  1269  

  1250  1250  1250  

(Car–H) .   1212 . 1212  1212  

1(SO2) A2 [38]  1179   

 A1 [38]  1158  1158  

(Car–H) .   1139 , 1090 , 1084  1139 , 1089 , 1084  

, (Car–H)  
1064  1064  

(Car–H)  1040  1040  1040  

« »   991  995  993  

(Car–H)  893 , 757 . ,  
740  

893 , 757 . , 740  893 , 754 . , 740  

( 2 )   674 .  687  

( )  653 , 619  654 , 619  653 , 619  

2(SO2) A2 [37]  579 .   

 A1 [37]  552 .  551 .  

  402  403  402  

1139 , 1090 ,  
1084  
1064   
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     552  
551 –1    1  2, -

,     2 
SO2.   1   -

    1158 –1,  -
     SO2  –10°  

(1151 –1) [30]. 
 3   (B1, B2) [38]  1314 

( )  1321 –1 ( )     -
 1   1312 ( )  1323 –1 ( , )   

 2.      
      1375  

 1279 –1    1;   
   1362, 1336  1295,  

1280 –1,     1375 –1  -
 2.  3    SO2(g)  

SO2(s) (78 K)  1362  1322 –1 ; 
   1336 –1  

   SO2,   1342 –1 – 
   SO2 (  263 K) [30]. 

    SO2 (  263 K) -
     

1  3 (3400 –1),  2 (1643 –1), 
  (667 –1)   

  +  (2143 –1) [30]. 
      1 
     1  3 

 3230 (3240±20 –1    
SO2  266 K [30])  3336 –1 (3400 –1  -

  SO2  263 K [30]).  -
    2    

       
 3851, 3836, 3819, 3742, 3733  3673 –1.  

     
  1   1627 –1.  
    1646  1634 –1 

   2    
   -

 2  H2O.   
( 2 )   674  687 –1  -

  1  2 ;  
( H)+ ( H) –  2136  2161 –1. 

 C    1  2  
 bipy,   [4]; -

,     (IV)  
     .  

 ,  ,  -
  1  2   -

  ;  -
  bipy  -   SO2, 

     -
  - -   [39, 40]. 

  –  -
     

(IV)    bipy  
 ,      

 SO2·Py,    -
 S N [41].  

,      
SO2–H2O–bipy     -

   (SO2·H2O; pKa1 1.86 
[42])    N-  

  bipy (pKa 4.34 [43]),  
     -

 SO2     (   
   [16, 17]  

  [19])   
  (  -

    [24]). 
 ,  bipy    

  SO2  ,  -
     ( ) -
 [18],  [21, 23],  [22] 

  [21] [   -
     

S(IV)  S(VI) –  ].   -
,       

SO2·H2O   (H2SiF6 [11], HBr [8] 
 HClO4 [9])   bipy  -

   . 
 

  
 

 ,    -
    HN- , 
 –   [44].   -

   Spectrum BX II FT-IR System 
(Perkin Elmer) (  4000–350 –1,  

     KBr). -  (EI) 
   -1321 (    

 ,    – 
70 ).   1   13    

 Mercury 400 (Varian) (400  100  
)  21°   -d6. -

     
Xcalibur 3 (Oxford Diffraction Ltd) (MoK - , 

 , CCD-  Sapphire-3).  
    

 (IV)     
   [45]; bipy  -

  (Merck)    
 .  

 (IV)–2,2'- –  (1:3:1) (1). 
 0.05  (7.81 ) bipy  25.0   
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    100 ,   
0°         
30 ,     -

 SO2   50 /   0°   
 < 1.0.     bipy. 

    
  25°      -

 .    1 
-      

.    
  ,   

  . ,   
     
   . - , m/z 

(I , %): 157 (20), 156 (100) [ML]+, 155 (76), 130 (13), 
129 (33), 128 (40), 80 (54), 79 (10), 78 (37), 64 (25), 
52 (13), 51(32), 49 (14), 48 (19). , %: C 
65.27; H 4.58; N 15.09; S 5.62. C30H26N6O3S. -

, %: C 65.44; H 4.76; N 15.26; S 5.82. 
 (IV)–2,2'- –  (1:2:2) (2). 

  . -
    15°   -

. - , m/z (I , %): 157 (33), 156 (100) 
[ML]+, 155 (75), 130 (20), 129 (45), 128 (50), 103 (7), 
85(13), 83 (22), 79 (13), 78 (52), 64 (13), 52 (20), 51
(42), 49 (18), 48 (8). , %: C 58.02; H 4.78;  
N 13.17; S 7.85. C20H20N4O4S. , %: C 
58.24; H 4.89; N 13.58; S 7.77. 

 

  

 
  1. Summers L.A. // Adv. Heterocycl. Chem. 1984. Vol. 35. P. 281. 

DOI: 10.1016/s0065-2725(08)60151-8. 
  2. Steel P.J. // Adv. Heterocycl. Chem. 1996. Vol. 67. P. 1. DOI: 

10.1016/S0065-2725(08)60070-7. 
  3.   /  . . . . .: 

 , 1990. . 2. . 75. 
  4. Merritt L.L., Schroeder E.D. // Acta Crystystallogr. 1956.  

Vol. 9. N 10. P. 801. DOI: 10.1107/S0365110X56002175. 
  5. Chung G., Lee D. // Bull. Korean Chem. Soc. 2008. Vol. 29.  

N 12. P. 2419. DOI: 10.5012/bkcs.2008.29.12.2419. 
  6. Mrvos-Sermek D., Popovic Z., Matkovic-Calogovic D. // Acta 

Crystallogr. (C). 1996. Vol. 52. P. 2538. DOI: 10.1107/
S0108270196003940. 

  7. Kraus F., Breu J. // Acta Crystallogr. (C). 2002. Vol. 58.  
P. o254. DOI: 10.1107/S0108270102003955. 

  8. Bowen R.J., Fernandes M.A., Gitari P.W., Layh M. // Acta 
Crystallogr. (C). 2004. Vol. 60. Pt 2. P. o113. DOI: 10.1107/
S0108270103028282.  

  9. Ma G., Ilyukhin A., Glaser J. // Acta Crystallogr. (C). 2000. 
Vol. 56. P. 1473. DOI: 10.1107/S0108270100012452. 

10. Alonzo G., Benetollo F., Bertazzi N., Bombieri G. // J. Chem. 
Crystallogr. 1999. Vol. 29. N 8. P. 913. DOI: 10.1023/A: 
1009578028913. 

11. Belin C., Roziere J., Potier J. // Acta Crystallogr. (B). 1981. 
Vol. 37. P. 1306. DOI: 10.1107/S0567740881005761. 

12. Arulsamy N., Bohle D.S., Imonigie J.A., Sagan E.S. // Inorg. 
Chem. 1999. Vol. 38. N 11. P. 2716. DOI: 10.1021/ic981340c. 

13. Gelmboldt V.O., Ganin E.V., Botoshansky M.M., Anisimov V.Yu., 
Prodan O.V., Kravtsov V.Ch., Fonari M.S. // J. Fluorine Chem. 
2014. Vol. 160. N 4. P. 57. DOI: 10.1016/j.jfluchem. 
2014.01.014. 

14. Zakaria C.M., Ferguson G., Lough A.J., Glidewell C. // Acta 
Crystallogr. (C). 2002. Vol. 58. Pt 4. P. o204. DOI: 10.1107/
S0108270102001488. 

15. Bowes K.F., Ferguson G., Lough A.J., Glidewell C. // Acta 
Crystallogr. (B). 2003. Vol. 59. N 1. P. 100. DOI: 10.1107/
S0108768102020219. 

16.  . .,  . .,  . .,  . ., 
 . .,  . . // . .  . -

. 2012.  1. . 133. 
17.  . .,  . .,  . .,  . . // 

. .  . . 2013.  1. . 136. 
18.  . .,  . .,  . .,  . ., 

 . . // . 2014. . 59.  1. . 60; Khoma R.E., 
Gel’mbol’dt V.O., Shishkin O.V., Baumer V.N., Ennan A.A. // 
Russ. J. Inorg. Chem. 2014. Vol. 59. N 1. P. 1. DOI: 10.1134/
S0036023614010069. 

19.  . .,  . .,  . ,  . ., 
 . .,  . .,  . . // . 2014. . 59. 

 6. . 716; Khoma R.E., Gelmboldt V.O., Shishkin O.V., 
Baumer V.N., Puzan A.N., Ennan A.A., Rakipov I.M. // Russ.  
J. Inorg. Chem. 2014. Vol. 59. N 6. P. 541. DOI: 10.1134/
S0036023614060096.  

20.  . . // . 2015. . 85.  4. . 554; Khoma R.E. // 
Russ. J. Gen. Chem. 2015. Vol. 85. N 4. 802. DOI: 10.1134/
S1070363215040052.  

21.  . .,  . .,  . .,  . ., -
 . . // . 2012. . 57.  12. . 1658; Kho- 

ma R.E., Ennan A.A., Shishkin O.V., Baumer V.N., Gel’m-
bol’dt V.O. // Russ. J. Inorg. Chem. 2012. Vol. 57. N 12.  
P. 1559. DOI: 10.1134/S003602361212008X. 

22.  . .,  . .,  . .,  . ., 
 . .,  . .,  . . // . 

2014. . 84. . 4. . 557; Khoma R.E., Ennan A.A., Gelm-
boldt V.O., Shishkin O.V., Baumer V.N., Mazepa A.V., 
Brusilovskii Yu.E. // Russ. J. Gen. Chem. 2014. Vol. 84. N 4.  
P. 637. DOI: 10.1134/S1070363214040069.  

23.  . .,  . .,  . .,  . ., 
 . . // . 2015. . 60.  10. .1315; Khoma R.E., 

Gel’mbol’dt V.O., Baumer V.N., Puzan A.N., Ennan A.A. // 
Russ. J. Inorg. Chem. 2015. Vol. 60. N 10. P. 1199. DOI: 
10.1134/S0036023615100101. 



1476                                                                                                                                                             . .   . 

24.  . .,  . .,  . .,  . ., 
 . . // . 2013. . 58.  7. . 950; Khoma R.E., 

Gelmboldt V.O., Baumer V.N., Shishkin O.V., Koroeva L.V. // 
Russ. J. Inorg. Chem. 2013. Vol. 58. N 7. P. 843. DOI: 
10.1134/S0036023613070140. 

25.  . .,  . .,  . . // . 2005.  
. 75. . 5. . 771; Khoma R.E., Gavrilenko M.I., Niki- 

tin V.I. // Russ. J. Gen. Chem. 2005. Vol. 75. N 5. P. 727.  
DOI: 10.1007/s11176-005-0308-9. 

26.  . .,  . . // . 2010. . 80. . 5.  
. 729; Khoma R.E., Gavrilenko M.I. // Russ. J. Gen.  

Chem. 2010. Vol. 80. N 5. P. 899. DOI: 10.1134/
S1070363210050051. 

27.  . .,  . .,  . .,  . ., -
 . . // . 2009. . 79. . 6. . 1048; Kho- 

ma R.E., Mazepa A.V., Shestaka A.A., Ennan A.A., Gelm- 
boldt V.O. // Russ. J. Gen. Chem. 2009. Vol. 79. N 6. P. 1223. 
DOI: 10.1134/S107036320906036X. 

28.  . .,  . .,  . .,  . ., 
 . .,  . .,  . . // . 2010. . 55. 

 12. . 1939; Khoma R.E., Mazepa A.V., Gelmboldt V.O., 
Shestaka A.A., Koroeva L.V., Tsapko M.D., Ennan A.A. // Russ. 
J. Inorg. Chem. 2010. Vol. 55. N 12. P. 1827. DOI: 10.1134/
S0036023610120016. 

29.  .,  . .,  . .,  . .,  . . // 
. 1999. . 40.  5. . 822. Bishop R., Craig D.C.,  

Dance I.G., Scudder M.L., Ung A.T. // J. Struct. Chem. 1999. 
Vol. 40. N 5. P. 663. DOI: 10.1007/BF02903443. 

30. Zhang Z., Ewing G.E. // J. Phys. Chem. A. 2004. Vol. 108.  
N 10. P. 1681. DOI: 10.1021/jp037019j. 

31. Harnes J., Abu-Samha M., Winkler M., B rve K.J. // Aerosol 

Sci. Technol. 2015. Vol. 49. N 7. P. 451. DOI: 10.1080/ 
02786826.2015.1041451. 

32. http://webbook.nist.gov/cgi/cbook.cgi?ID=C366187&Mask= 
200#Mass-Spec, 2,2'-Bipyridine, April 04, 2016. 

33. Pazderski L., Toušek J., Sitkowski J., Kozerski L., Marek R., 
Sz yk E. // Magn. Reson. Chem. 2007. Vol. 45. N 1. P. 24. DOI: 
10.1002/mrc.1910. 

34. Strukl J.S., Walter J.L. // Spectrochim. Acta. 1971. Vol. 27.  
Pt A. N 2. . 209. DOI: 10.1016/0584-8539(71)80027-2. 

35. Strukl J.S., Walter J.L. // Spectrochim. Acta. 1971. Vol. 27.  
Pt A. N 2. . 223. DOI: 10.1016/0584-8539(71)80028-4. 

36. Boudalis A.K., Nastopoulos V., Perlepes S.P. // Transition  
Met. Chem. 2001. Vol. 26. N 3. P. 276. DOI: 10.1023/
A:1007185119324. 

37. Song Y., Liu Z., Mao H., Hemley R.J. // J. Chem. Phys. 2005. 
Vol. 122. N 17. 174511. DOI: 10.1063/1.1883405. 

38. Fleyfel F., Richardson H.H., Devlin J.P. // J. Phys. Chem. 1990. 
Vol. 94. N 18. P. 7032. DOI: 10.1021/j100381a021. 

39. Hardin A.H., Harvey K.B. // Can. J. Chem. 1971. Vol. 49.  
P. 4114. 

40.  . .,  . . // . . . 2000. 
 12. . 40. 

41. Keller J.W. // J. Phys. Chem. (A). 2015. Vol. 119. N 41.  
P. 10390. DOI: 10.1021/acs.jpca.5b06122. 

42. Huss .J., Eckert C.A. // J. Phys. Chem.1977. Vol. 81. N 24.  
. 2268. 

43. Martell A.E., Smith R.M. Critical stability constants. New York: 
Plenum Press, 1989. Vol. 6. 660 p. 

44.  . .     -
. .: , 1975. 104 . 

45.  .,  .  . .: , 1976. C. 438.

______ 


