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Cl(4) 0,795(4), 0,095(4) 0,095(4)  0,036(7) .

, -

 Cl(2)  Cl(3)  C—Cl. 

,  ( ) , -

.

 Cl(1)  Cl(4), -

 C(1) -

. ,  C(2) 

 C(2)—C(2 )  Cl(1), -

. , R = 0,0336,  Cl(2)—C(1)—C(1 )—

Cl(2 ) , : C(1)—C(1 ) 1,48(3), C(2)—C(2 ) 1,55(3), C(1)—Cl(1)

1,777(6), C(1)—Cl(2) 1,788(9), C(2)—Cl(1) 1,75—1,76, C(2)—Cl(2) 1,75—1,77 Å.

 C—C  C(1)—C(1 )  C(2)—C(2 )

 1,54(2) Å,  C(2)—Cl(1)  C(2)—Cl(2)  1,77 Å,

 62 R1 = 0,0317, wR2 = 0,0764 Ihkl > 2 I

R1 = 0,0381, wR2 = 0,0801 , S = 1,082, 

 0,0021(4). 
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 0,228  –0,180 /Å3 ,

. -

, .

 (  H)

. 1, 

. 2.
 1

(Å2)

(1:3) 295 K

x/a y/b z/c U *, Å2

S 1 0 0,30417(4) 0,25 0,0438(3)

N 1 –0,0116(2) 0,4459(2) 0,3402(2) 0,0572(6)

C 1 0 0,4108(2) 0,25 0,0411(7)

H(1) 1 –0,006(2) 0,497(2) 0,344(2) 0,050(7)

H(2) 1 –0,019(2) 0,416(2) 0,399(2) 0,062(8)

C(1) 0,438(4) –1/3 1/3 0,0222(7) 0,059(3)

C(2) 0,187(1) –0,3863(8) 0,3040(9) 0,067(2) 0,062(5)

Cl(1) 0,63(3) –0,3858(7) 0,2103(4) –0,0175(7) 0,127(2)

Cl(2) 0,37(3) –0,4074(10) 0,2150(9) –0,0209(10) 0,122(3)

* U  = 4(U11 + U22 + 0,75U33 – U12)/9.

 2

 d (Å)  ( .)

(1:3) 295 K

d d

S—C 1,716(3) C(1)—Cl(2) 1,75(1)  3

C—N 1,311(2) C(1)—Cl(1) 1,790(5)  3

N—H(1) 0,79(3) C(2)—Cl(2) 1,69(2)

N—H(2) 0,85(3) C(2)—Cl(1)#3 1,77(2)

N—H(1)…S#1 3,411(2) C(2)—Cl(2)#3 1,77(3)

N—H(2)…S#2 3,466(3) C(2)—Cl(1)#5 1,81(2)

C(1)—C(1)#3 1,52(2) C(2)—Cl(1) 1,84(2)

C(2)—C(2)#4 1,53(2)

C—N—H(1) 123(2) C(2)#4—C(2)—Cl(1)#5 107(1)

C—N—H(2) 120(2) C(2)#4—C(2)—Cl(1)#3 108(2)

H(1)—N—H(2) 117(3) C(2)#4—C(2)—Cl(2) 110(2)

N—C—N#6 119,7(3) Cl(2)—C(2)—Cl(1)#5 102(1)

N—C—S 120,1(2) Cl(1)#3—C(2)—Cl(1)#5 108(1)

C(1)#3—C(1)—Cl(2) 107,8(5)  3 Cl(1)#5—C(2)—Cl(1) 109(1)

Cl(2)—C(1)—Cl(2)#5 111,0(5)  3 Cl(2)#3—C(2)—Cl(1) 113,3(9)

C(1)#3—C(1)—Cl(1) 106,0(4)  3 Cl(2)—C(2)—Cl(2)#3 112(1)

Cl(1)—C(1)—Cl(1)#5 112,7(3)  3 Cl(2)#3—C(2)—Cl(1)#5 121(1)

C(2)#4—C(2)—Cl(1) 99(1) Cl(2)—C(2)—Cl(1)#3 121,1(8)

C(2)#4—C(2)—Cl(2)#3 105(2) Cl(1)#3—C(2)—Cl(1) 124,2(9)

. ,

 C—C.

, :

#1 x – y + 1/3, x + 2/3, z + 2/3; #2 x + y  1/3, x + 1/3, z + 1/3; #3 y  2/3, x + 2/3, z + 1/6; #4 x  2/3,

x + y  1/3, z + 1/6;   #5 x + y  1, x, z;   #6 –x, x + y, z + 1/2.



. . , . . , . . .352

. 1. —  (1:3)

                                                                                    (001).
 N—H…S .

                                                                                    

-

,  ( . 1). -

 (

 0,04 Å) ,

 N—H…S  3,466(3)  3,411(2) Å -

,  H-  ( . 2). 

( . . 2) -

 [ 42 ]  [ 21 — 24, 31 — 39 ]. 

 N…Cl(1) 3,349(6), N…Cl(2) 3,47(1), S…Cl(1)

3,641(7), S…Cl(2) 3,95(2) Å -

- -  [ 43 ].

-

, -

, -

-

 C(1), C(2), Cl(1)  Cl(2). -

,

C—C - :

 ( )

 —  74(2) .

, -

-

 C—C -

- .

. 2.
          .

 N—H…S, ,

                             



 —  (1:3)  295 K 353

. 3.

 C—C

( )

                        

. 4.

 C—C ( )

                  

 C(1)—C(1 )  1,52(2) Å
,

 ( . 3).  Cl(1)  C(1)—Cl(1) -

 1,790(5) Å,  C(1)—C(1 )—Cl(1) 106,0(4)  Cl(1)—C(1)—Cl(1 ) 112,7(3) , -

 Cl(1)—C(1)—C(1 )—Cl(1 ) 50,3(7) .  Cl(2)  C(1)—

Cl(2) 1,75(1) Å,  C(1)—C(1 )—Cl(2) 107,8(5)  Cl(2)—C(1)—Cl(2 ) 111,0(5) ,

 Cl(2)—C(1)—C(1 )—Cl(2 ) 43(1) . D3.

, -

 C(2)—C(2 )  1,53(2) Å.  C(2) 

 (1,69(2)—1,84(2) Å) ,

,

. -

 Cl(1)  Cl(2)

( . 4, . 2),  C(2)—Cl  1,69(2)—1,81(2) Å
( . . 2),  C(2)—C(2 )—Cl 107(1)—110(2) ,  Cl(2)—C(2)—Cl(2 )

102(1)  121,1(8) .  — C1.

-

 (C—C 1,567, C—Cl 1,769—1,774 Å,  C—C—Cl 108,5—109,1, Cl—C—Cl

109,7—110,2  [ 43 ] ) 

 C(2), ,

, -

.

.

 Cl(1)  Cl(2) x y ,

 C(1): x + y = 0,438. 

z;  C(2): z = 0,187.  Cl(1) 

Cl(2) x, y z  (6x + 3 4 z)/6 = x + 2z = 0,63  (6y + 3 2 z)/6 = y + z = 0,37

. : x  0,26, y  0,18. , -

 Cl(1).

-

 [ 39 ]. -

,

(  233 K  S—C 1,712(4), C—N 1,330(3), N—H…S 3,385  3,439 Å
[ 39 ] ), -

. -



. . , . . , . . .354

,  [ 39 ], -

.

-

 C—C  1,2 Å, , -

(1,54 Å). , , , -

 (R = 0,061). ,

R-  [ 39 ] 

.  [ 39 ] 

, . -

 (R = 0,048) , -

c ( -

 1/3)  Cl . -

C2, D3,  C—C c

10,4 .  [ 39 ] 

, .

,  [ 34 ] 

 — ,

— — , . -

 C—Cl 1,620—1,830 Å  Cl—C—Cl 

 [ 34 ] ,

 CCl4 c.  — -

 [ 34 ] , . .

3R ,  0,02 Å
. . 3R c  [ 35 ].

,

 [ 39 ] ( -

), , -

, . , -

,  C—C  (10,4  —  74  — 

), .

 [ 39 ]  ( )

, ,

,

 — . -

 ( ), ,

, .

 ( ) , -

 (R = 0,032 R = 0,048  [ 39 ] ). 

, , -

 [ 39 ], -

.

C—C, ,

. , , -

-

 [ 39 ].

, -

— .

,  [ 39 ], 

,

, -



 —  (1:3)  295 K 355

. ,  [ 30, 39 ] 

 (233 K ) -

, -

.

,

.

, -

.

,  (  96,5 K) 

 (60—95 K) -

 [ 30, 39 ]. , -

-

, -

,

 [ 6, 24, 31 — 36, 44 ].

, , ,

 (L  = 6,225 Å) ,

 (L  = 6,239 Å [ 45 ] ) ,

:  300 K ,

 C—C, L  = 6,41 Å [ 45 ]. -

 (  C—C 0,02 Å,  Cl—C—Cl

 2—3 ),

, , - ,

,  468 K —

,  (454 K) 

 (460 K) [ 46 ].

[18, 19 ] 

- -

: -  (k  =

= 0,37, d  = 0,79 / 3) -

— , — , -

,

 [ 47 ].  [ 48 ]

-

, 35Cl [ 49 ], 1H

-  [ 50, 51 ] 

. -

, -

 ( ),

( ),

- , -

 ( ) ,

, . ,

, . . -

 ( , ), ,

, , - , -

. -

,



. . , . . , . . .356

,

.

, -

-

-

— , -

, -

.

, -

- .

. . . . -

.

-

 (  96-03-33113- ).

1. Schlenk W.Jr. // Liebigs Ann. Chem. – 1951. – B573. – S. 142 – 162.

2. Hermann C., Lenne H.-U. // Naturwiss. – 1952. – B39. – S. 234 – 235.

3. Lenne H.-U. // Acta Crystallogr. – 1954. – 7. – P. 1 – 15.

4.  / . . . – .: , 1971.   

5. Gavalek G. Einschlussverbindungen. – Berlin.: DV Wissenschaften, 1969.

6. ., .  (  2- . ). – .: , 1982.

7. . ., . . . – : ,

1982.

8. . . . – :

, 1987.

9. . ., . ., . . . – : - , 1988.

10. Cope A.F.G., Gannon D.J., Parsonage N.G. // J. Chem. Thermodyn. – 1972. – B4. – P. 829 – 842.

11. Parsonage N.G. // Disc. Faraday Soc. – 1969. – N 48. – P. 215 – 217.

12. Cope A.F.G., Gannon D.J., Parsonage N.G. // J. Chem. Thermodynamics. – 1972. – B4. – P. 843 – 848.

13. Clement R., Gourdji M., Guibe L. // Mol. Phys. – 1971. – 21. – P. 247 – 255.

14. Clement R., Gourdji M., Guibe L. // J. Magn. Reson. – 1975. – 20. – P. 345 – 350.

15. Meirovitch E. // J. Phys. Chem. – 1983. – 87. – P. 3310 – 3319.

16. Laves F., Nicolides N., Peng K.S. // Z. Kristallogr. – 1965. – 121. – S. 258 – 282.

17. Lenne H.-U., Mez H.-Ch., Schlenk W.Jr. // Liebigs Ann. Chem. – 1970. – 732. – S. 70 – 96.

18. . . . …. . . . – : , 1978.

19. . ., . ., . . // . . – 1979. – . 5. – . 78 – 88.

20. . . . – .: , 1983.

21. Clement R., Claude R., Mazieres Ch. // J. Chem. Soc. Chem. Commun. – 1974. – N 16. – P. 654 – 655.

22. Hough E.B., Nicholson D.G. // J. Chem. Soc., Dalton Trans. – 1978. – N 1. – P. 15 – 18.

23. Gopal R., Robertson B.E., Rutherford J.S. // Acta Crystallogr. – 1989. – C45. – P. 257 – 259.

24. Jones M.J., Shannon I.J., Harris K.D.M. // J. Chem. Soc., Faraday Trans. – 1996. – 92. – P. 273 – 279.

25. Sorai M., Ogasahara K., Suga H. // Mol. Cryst. Liq. Cryst. – 1981. – 73. – P. 231 – 254.

26. Sekii M., Matsuo T., Suga H. // J. Incl. Phenom. – 1990. – 9. – P. 243 – 251.

27. Sekii M., Matsuo T., Suga H. // J. Thermal Analys. – 1992. – 38. – P. 1861 – 1872.

28. . ., . ., . . . // . . . – 1998. – 72. – . 1581 – 1585.

29. Chekhova G.N., Goren S.D., Krieger Yu.H. et al. // Z. Naturforsch. – 2000. – 55A. – S. 335 – 338.

30. . ., . ., . . . // . . . – 2002. – 76. – . 1173 – 1178.

31. Clement R., Jegoudes J., Mazieres Ch. // J. Solid State Chem. – 1974. – 10. – P. 46 – 50.

32. Clement R., Maxieres Ch. // J. Chem. Phys. – 1977. – 67. – P. 5381 – 5385.

33. Kenichiro Y., Shigetada S., Hikaru T., Takasuke M. // J. Phys. Soc. Jpn. – 1997. – 66. – P. 2737 – 2740.

34. Fait J.F., Fitzgerald A., Caughlan C.N., McCandless F.P. // Acta Crystallogr. – 1991. – C47. –

P. 332 – 337.

35. Marsh R.E., Kapon M., Hu S., Herbstein F.H. // Ibid. – 2002. – B58. – P. 62 – 77.

36. Yeo L., Harris K.D.M., Kariuki B.M. // J. Solid State Chem. – 2001. – 156. – P. 16 – 25.

37. Yutronic N., Merchan J., Jara P. et al. // J. Incl. Phenom. Macrocyc. Chem. – 2003. – 45. – P. 51 – 57.



 —  (1:3)  295 K 357

38. Harris K.D.M., Thomas J.M. // J. Chem. Soc., Faraday Trans. – 1990. – N 7. – P. 1095 – 1101.

39. Mizutani Y., Tamura H., Matsuo T. // Netsu Sokutei. – 2000. – 27. – P. 118 – 127.

40. Anderson A.G., Calabrese J.C., Tam W., Williams J.D. // Chem. Phys. Lett. – 1987. – 134. – P. 392 – 396.

41. Sheldrick G.M. SHELXS-97 and SHELXL-97. Program for the Refinement of Crystal Structure. –

Germany, University of Gottigen, 1997.

42. Mullen D., Heger G., Treutmann W. // Z. Kristallogr. – 1978. – 148. – P. 95 – 100.

43. . . // . – 1997. – 42. – P. 936 – 958.

44. Garneau I., Raymond S., Brisse F. // Acta Crystallogr. – 1995. – C51. – P. 538 – 541.

45. Hohlwein D., Nägele W., Prandl W. // Ibid. – 1979. – B35. – P. 2975 – 2978.

46. . ., . ., . . . // . IV . . : ,

, , . – : , 2003. – . 133 – 136.

47. . . . – .: - , 1955.

48. . ., . ., . ., . . // . . . – 1997. – 38. –

. 857 – 867.

49. Panich A.M., Semenov A.R., Chekhova G.N. et al. // Solid State Commun. – 1999. – 110. – P. 363 – 367.

50. Panich A.M., Krieger Ju.H., Semenov A.R. et al. // J. Phys.: Condens. Matter. – 2000. – 12. –

P. 5765 – 5774.

51. Panich A.M., Krieger Ju.H., Semenov A.R., Chekhova G.N. // Z. Naturforsch. – 2002. – 57a. – S. 395 – 398.


