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 (1H,13C) - -

.

3 —  15—20 %, t  = 60—61 C ( ), 1H

(300 , CDCl3)  1,60 (s, 1H), 1,97 (s, 3H), 13C (75 , CDCl3)  32,7, 41,3  70,4. 
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4 —  55—60 %, t  = 181—183 C ( /  — 10/1), 1H (300 ,

D3CCN)  1,68 (s, 3H), 2,04 (dd, 1H, J1 = 10 , J2 = 15,6 ), 2,44 (dd, 1H, J1 = 10 ,

J2 = 15,6 ), 2,65 (d, 1H, J = 20 ), 3,1 (d, 1H, J = 20 ), 13C (75 , CDCl3)  34,295, 39,714, 

54,219, 57,333, 68,100  117,987. 
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 1  

,

3 4

 C8H16Cl2 C10H14Cl3N

 183,10 339,43 

, K 190(2) 293(2) 

; , Å MoK ; 0,71073 MoK ; 0,71073 

P-1 P21/n

:   

a( ), b( ), c( ), Å 5,9091(12), 5,9804(12), 8,381(2) 6,637(1), 15,494(3), 11,788(2) 

( ), ( ), ( ), . 91,03(3), 105,76(3), 118,99(3) 90,  92,71(3),  90 

V( ), Å3; Z 245,34(9);  1 1210,8(4);  4 

, / 3 1,239 1,397 

, –1 0,594 0,719 

, 0,35  0,25  0,15 0,3  0,25  0,2 

2—26 2—32 

–7 h  0,  –6 k  7,  

–9 l  10 

–9 h  9,  0 k  23,   

–17 l  17 

/2 - /2 -

:  (I > 0) 1066 8370 

 (I > 2 I) 969 4191 

F 2 F 2

:

 H 

 78 184 

S

(GOOF) 

1,098 1,035 

R- -

I > 2 I

R1 = 0,0251, wR2 = 0,0653 R1 = 0,0497, wR2 = 0,1248 

R- - R1 = 0,0271, wR2 = 0,0664 R1 = 0,0926, wR2 = 0,1447 

 min/max, e/Å3 –0,257 / 0,372 –0,555 / 0,672 

 3-  6- -

 Cu2+ a - .

-

 (ANSEF, Grant  05-PS-chemorg-814-116)  2005 .
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, -
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 2  

 d( ), Å 3 4

d( ) d( ) d( ) d( )

3 4

C1—C(1) 1,846(1) Cl(2)—C(2) 1,823(2) C(1)—C(2) 1,531(3) C(5)—C(6) 1,523(3) 

C(1)—C(2)  1,525(2) C(1)—C(7) 1,530(3) C(2)—C(9) 1,473(3) C(6)—C(7) 1,530(3) 

C(1)—C(3)  1,517(2)  Cl(3)—C(4) 1,843(2) Cl(1)—C(7) 1,851(2) C(7)—C(8) 1,524(4) 

C(1)—C(4) 1,516(2)  C(3)—C(4) 1,526(3) C(4)—C(11) 1,535(3) C(9)—N(10) 1,141(3) 

C(2)—C(2)* 1,523(2) C(4)—C(5) 1,517(3) C(2)—C(3) 1,534(3)   

* : –x+1, –y+1, –z+1.

 3  

( ), . 3 4

( ) ( ) ( )

3 4 

C(4)—C(1)—C(3) 111,42(12) C(7)—C(1)—C(2) 119,29(17) C(9)—C(2)—C(3) 113,02(18) 

C(3)—C(1)—C(2) 113,79(11) C(9)—C(2)—C(1) 114,39(19) C(9)—C(2)—Cl(2) 103,61(15) 

C(3)—C(1)—C1 106,79(10) C(1)—C(2)—C(3) 114,34(17) C(3)—C(2)—Cl(2) 104,90(14) 

C(2)*—C(2)—C(1) 115,79(13) C(1)—C(2)—Cl(2) 105,11(13) C(5)—C(4)—C(11) 109,8(2)  

C(4)—C(1)—C(2) 110,65(11) C(4)—C(3)—C(2) 120,73(18) C(5)—C(4)—Cl(3) 109,27(16) 

C(4)—C(1)—Cl 106,28(9) C(5)—C(4)—C(3) 115,35(18) C(11)—C(4)—Cl(3) 105,86(18) 

C(2)—C(1)—C1 107,47(9) C(3)—C(4)—C(11) 107,8(2)  C(8)—C(7)—C(1) 108,2(2)  

  C(3)—C(4)—Cl(3) 108,37(15) C(8)—C(7)—Cl(1) 106,9(2)  

  C(4)—C(5)—C(6) 116,1(2)  C(1)—C(7)—Cl(1) 107,84(16) 

  C(5)—C(6)—C(7) 115,1(2)  C(6)—C(7)—Cl(1) 105,44(16) 

  C(8)—C(7)—C(6) 112,6(2)  N(10)—C(9)—C(2) 177,5(3)  

  C(6)—C(7)—C(1) 115,47(18)   

* : –x+1, –y+1, –z+1.
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