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 (II)  1,10- -

-18- -6, [H2 18 6]2+ 2Cl–,  [H2 18 6]2+ —  1,10- -18-
-6 ( 18 6) . -

 II ( . . P21/n, a = 9,600, b = 5,689, c = 15,749 Å,  = 91,03 , Z = 2) 

R = 0,032  2494  (  CAD-4,

K ).  II 18 6 -
,  I.

: , -

,  1,10- -18- -6, .

 ( -

I)  1,10- -18- -6 [ 1 ]. -

 ( II)

[H2 18 6]2+ 2Cl–,  [H2 18 6]2+ — -  1,10- -18- -6

( 18 6) . ,

 [ 2 ] (  5.28  2006 .)  45 

18 6 ,  — ,

.

 I  II 

- -

,  — .

 II -

 Enraf-Nonius CAD-4 (MoK -

, ).  II — : [C12H28N2O4]
2+ 2Cl–,

M = 335,26; a = 9,600(2), b = 5,689(1), c = 15,749(2) Å,  = 91,03(1) , V = 860,0(3) Å3, Z = 2,

d  = 1,295 / 3, (MoK ) = 3,91 –1, P21/n.
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 1

(  104,  103 ) (Å2  103)

II

x y z U x y z U

Cl 756,7(2) 6072,8(4) 3164,8(1) 41,50(9) H2a 266(1) 718(2) 129,8(8) 59(4)

N1 1643,3(7) 4136(1) 1409,0(5) 33,3(2) H2b 134(1) 701(2) 69,8(7) 48(3)

C2 2167(1) 6186(1) 908,9(6) 40,3(2) H3a 353(1) 680(2) –4,7(8) 54(3)

C3 3091(1) 5457(2) 193,9(6) 41,6(2) H3b 385(1) 441(2) 41,1(8) 50(3)

O4 2280,5(6) 4281(1) –434,6(4) 38,7(1) H5a 364(1) 177(2) –63,0(9) 64(4)

C5 3065(1) 2794(2) –961,8(8) 44,6(2) H5b 374(2) 369(2) –128,8(9) 64(4)

C6 2083(1) 1541(2) –1560,2(7) 45,0(2) H6a 155(1) 267(2) –190,6(9) 57(4)

O7 1169,0(7) 138(1) –1073,2(4) 44,1(2) H6b 264(1) 57(2) –193,4(9) 61(4)

C8 247,5(9) –1220(2) –1584,1(6) 39,1(2) H8a 76(1) –219(2) –196,6(8) 56(4)

C9 –538,6(9) –2725(2) –971,3(5) 36,1(2) H8b –38(1) –24(2) –191,1(8) 59(4)

H1a 133(1) 462(2) 187,8(7) 48(3) H9a 8(1) –380(2) –70,3(8) 49(3)

H1b 232(1) 323(2) 155,4(7) 38(3) H9b –93(1) –174(2) –55,1(8) 61(4)

. -

U , Uij.

 ( I < 2 (I )), -

F 2.

 II 

18 6.

U .

 II :

g =0,013(2) [ 4 ].  148 -

 II  0,001 .

. 1.

R- : R = 0,026 wR2 = 0,068 —  2125 I

 2 (I ); R = 0,032 wR2 = 0,081 —  2494 ; -

S = 1,02 ( wR2 S  [ 4 ]). 

: –0,13 <  < 0,17 eÅ–3.

II .  II 18 6 — , -

i(000). , -

. 2.

 II 18 6 -

: N+—C 1,494, O—C 1,416 —C 1,503 Å, -

 I [ 1 ].  N+—C -

,  O—C —C -

: 1,494(16) Å —  H2N
+[—C(sp3)]2, 1,426(11) Å —

(sp3)— H2—O—C(sp3)  1,524(14) Å —  C(sp3)— 2— 2—

C(sp3) [ 5 ]. 

 18- -6 [ 6, 7 ]. , 18 6  II 

—O—C —N—C  3—5  109,5 .

 II 18 6 ,

 I [ 1 ]

 18- -6  [ 6 ] -

18 6  1,10- -18-
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 II.
18 6 . -

                                                                                          

-6 [ 8 ]  1,10- -18- -6 [ 9 ] ( -

18 6).

18 6  II 

. 2. , :  ( ) -

(62—74) , - -  ( ) —  180  18 .

 6  (2N + 4O) -

0,234 Å.

 2

d (Å),  ( .) 18 6 II

d d d d

N1—C9 1,489(1) C2—C3 1,504(2) O4—C5 1,413(1) C6—O7 1,421(1)

N1—C2 1,499(1) C3—O4 1,416(1) C5—C6 1,501(2) O7—C8 1,415(1)

C8—C9 1,503(1)

C9N1C2 114,78(7) C5C6O7 108,36(9) C9N1C2C3 –73,9(1) C5C6O7C8 –176,7(1)

N1C2C3 112,75(7) C6O7C8 112,69(8) N1C2C3O4 68,9(1) C6O7C8C9 175,2(1)

C2C3O4 109,22(7) O7C8C9 105,18(7) C2C3O4C5 –157,8(1) O7C8C9N1 175,4(1)

C3O4C5 113,67(8) C8C9N1 111,81(7) C3O4C5C6 176,4(1) C8C9N1C2 162,0(1)

O4C5C6 108,53(8) O4C5C6O7 –62,0(1)

. ,  (–x, –y, –z) .
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 3

II

-  N— Cl d(N— ), Å d( Cl), Å d(N Cl), Å  N— Cl, .

N1—H1a Cl 0,85(1) 2,27(1) 3,109(1) 173(1)

N1—H1b Cl 0,85(1) 2,26(1) 3,108(1) 173(1)

.  H1a Cl 1bH  99,4(4) ;

: ( ) 1/2–x, y–1/2, 1/2–z;  ( ) 1/2–x, y+1/2, 1/2–z.

 H1a  H1b  N1

–0,02(1)  1,03(1) Å , . .  H1a — ,  H1b — .

18 6  II - :

N1 1N  7,162(2), O4 4O  6,707(2)  O7 7O  4,094(1) Å.

, -

 I  II .  I 

18 6  Cl–, -

,  ( - ) N+—H Cl–,

 [H2 18 6]2+ 2Cl– ( . . 2  [ 1 ]),

- .

 II 18 6 , -

b,  Cl–,

-  N+—H Cl– ( . . 3). 

-

H—N+—H Cl– H—N+—H Cl– H—N+—H Cl– , y. -

18 6  II 

, b a c.

 II, - ,

- - .
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