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C2/c. I: (C18H38N2O6)
2+  2Br3 , M = 857,96; a = 12,090(2), b = 15,833(3), c =

= 15,732(3) Å,  = 95,83(2) , V = 2996(1) Å3, Z = 4, d  = 1,902 / 3, (MoK ) = 80,73 –1. c-

II: (C18H38N2O6)
2+  1,45(BrI2)

–  0,4(Br2I)
–  0,15 I3 , M = 1034,18; a = 12,548(4), b =

= 16,417(6), c = 15,748(5) Å,  = 94,53(2) , V = 3234(2) Å3, Z = 4, d  = 2,124 / 3, (MoK ) =

= 64,26 –1.
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 1

(  104) (Å2  103)

I II

x y z U x y z U

I II

Br1 0 0 0 50,2(2) I1 0 0 0 64,6(2)

Br2   380,8(7) 1433,7(5) –620,4(5) 74,7(2) I2   432(4) 1567(2) –611(3) 105(1)

— — — — — Br2   210(6) 1521(6) –718(6)   98(2)

Br3 0 1313,5(4) 2500 50,0(2) I3 0 1366,4(3) 2500 61,2(2)

Br4 1807,3(4) 1390,5(6) 3465,4(3) 66,2(2) I4 1888(7) 1362(7) 3534(5) 84(2)

— — — — — Br4 1880(6) 1541(4) 3507(4) 78(1)

N1 1854(2) 4672(2) 3804(2) 41,5(8) N1 1821(3) 4704(2) 3764(2) 59,6(9)

H1 1177 4652 3494 50(11) H1 1173 4697 3462 60(12)

C2 2704(3) 4756(2) 3176(2) 51(1) C2 2653(3) 4741(3) 3131(3) 68(1)

C3 2704(3) 4031(3) 2564(2) 54(1) C3 2621(3) 4038(3) 2525(3) 68(1)

O4 1594(2) 3927(2) 2192(2) 46,7(7) O4 1551(2) 3970(2) 2168(2) 60,9(8)

C5 1505(3) 3252(3) 1594(2) 48(1) C5 1443(3) 3342(3) 1547(3) 60(1)

C6   324(3) 3161(2) 1219(2) 49(1) C6   297(3) 3277(3) 1208(3) 65(1)

O7     25(2) 3851(2)   659(2) 49,5(7) O7     29(2) 3953(2)   670(2) 65,9(9)

C8 –1015(2) 3721(3)   163(2) 54(1) C8   –961(3) 3842(4)   180(3) 75(2)

C9 –1976(3) 3865(2)   691(2) 51(1) C9 –1898(4) 3939(3)   712(3) 70(1)

C11 1840(3) 5428(2) 4382(2) 61(1) C11 1845(4) 5450(2) 4319(3) 78(2)

C12 1644(3) 6230(3) 3892(3) 64(1) C12 1662(4) 6215(3) 3809(4) 89(2)

O13   656(3) 6141(2) 3336(2) 61(1) O13   695(4) 6108(3) 3292(3) 82(1)

C14   577(2) 6815(3) 2727(3) 64(2) C14   572(3) 6751(3) 2682(4) 86(2)

13O   807(10) 6021(9) 3217(8) 61
13O   830(11) 6019(9) 3177(9) 82

14C   105(11) 6722(12) 2981(9) 64
14C   132(13) 6683(14) 2976(10) 86

.

U , Uij.

I: 0,88(1)  O13  C14; 0,12(1) 13O 14C ;
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I  2 (I ); R = 0,044 wR2 = 0,093  2852 ;

S = 1,02 ( wR2 S  [ 4 ]). :
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d (Å)  ( .) I II

d d

I II

Br1—Br2 2,5315(8) Br2Br1Br2
i 180 I1—I2 2,814(4) I2I1I2

i 180

Br3—Br4 2,5340(7) Br4Br3Br4
v 174,49(5) I1—Br2 2,762(9) Br2I1Br2

i 180

I3—I4 2,767(9) I4I3I4
v 179,7(5)

I3—Br4 2,752(7) Br4I3Br4
v 168,0(3)

. i v -

: (i) –x, –y, –z ; (v) –x, y, 1/2 – z.
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 3

d (Å),  ( .)  2.2.2- I II

d(I) d(II) d(I) d(II)

N1—C11 1,503(4) 1,503(4) C6—O7 1,426(4) 1,420(5)

N1—C9
v

1,504(4) 1,501(4) O7—C8 1,426(4) 1,420(5)

N1—C2 1,502(4) 1,500(4) C8—C9 1,513(5) 1,505(5)

C2—C3 1,498(5) 1,497(5) C11—C12 1,493(5) 1,498(6)

C3—O4 1,419(4) 1,418(4) C12—O13 1,414(5) 1,418(5)

O4—C5 1,421(4) 1,420(4) O13—C14 1,431(5) 1,427(5)

C5—C6 1,495(5) 1,497(5) C14—C14
v

1,501(7) 1,502(8)

(I) (II) (I) (II)

C9
v
N1C11 111,3(3) 111,4(3) C6O7C8 112,4(3) 112,4(4)

C2N1C11 112,2(3) 111,7(3) O7C8C9 111,2(3) 111,8(4)

C2N1C9
v

112,6(3) 112,4(3) C8C9N1
v

112,2(3) 112,0(4)

N1C2C3 113,6(3) 114,1(3) N1C11C12 112,1(3) 112,1(4)

C2C3O4 107,0(3) 106,8(3) C11C12O13 108,3(3) 107,0(4)

C3O4C5 111,4(2) 111,5(3) C12O13C14 109,5(3) 109,7(3)

O4C5C6 109,8(3) 109,5(3) O13C14C14
v

108,3(4) 107,8(4)

C5C6O7 110,0(3) 109,5(4)

(I) (II) (I) (II)

C11N1C2C3 –177,4(3) –176,4(4) C2N1C9
v
C8

v
–171,0(3) –170,8(4)

C9
v
N1C2C3 56,0(4) 57,5(5) C11N1C9

v
C8

v
61,9(4) 62,9(5)

N1C2C3O4 52,2(4) 51,5(5) C2N1C11C12 56,5(4) 59,0(5)

C2C3O4C5 179,7(3) 177,0(4) C9
v
N1C11C12 –176,2(3) –174,4(4)

C3O4C5C6 179,8(3) 178,4(4) N1C11C12O13 54,5(5) 53,9(6)

O4C5C6O7 71,2(4) 72,9(5) C11C12O13C14 –167,1(4) –169,7(5)

C5C6O7C8 169,0(3) 166,9(4) C12O13C14C14
v

–167,9(4) –164,6(5)

C6O7C8C9 76,5(4) 74,3(5) O13C14C14
v

O13
v

–76,5(6) –78,1(8)

O7C8C9N1
v

47,6(5) 49,4(6)

. . . 2.
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v
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: N+(sp3)—C(sp3) 1,502(15) Å
HN+(—C)3, O—C(sp3) 1,426(11) Å  C(sp3)—O—CH2—C(sp3),  C(sp3)—C(sp3)

1,524(14) Å  C(sp3)—CH2—CH2—C(sp3) [ 6 ]. 

—C -  [ 7 ].
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