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 1

, I  II

I II

C10H22CoF3N8O5S2Zr0,5 C28H48Co2F6N16O11S4Zr

560,02 1236,14

, K 293(2) 130(2)

, Å 0,71073 0,71073

. . , P2/n , Pbca

a, b, c, Å 14,203(1),  6,890(1),  21,712(2) 11,651(1),  27,406(3),  31,562(3)

, , , . 90,  90,137(8),  90 90,  90,  90

V, Å3 2124,8(3) 10077,5(2)

Z 4 8

( .), / 3 1,751 1,630

F (000) 2728 5024

0,25 0,25 0,10 0,4 0,7 0,02

, –1 1,301 1,107

, . 4,08—25,03 4,15—22,98

. / . 3734 / 10799  [R(int) = 0,0391] 6958 / 31731  [R(int) = 0,1310]

277 598

 (S ) F 2 1,063 0,848

R-  [I > 2 (I )] R1 = 0,0538,  wR2 = 0,1358 R1 = 0,0601,  wR2 = 0,0970

R-  ( ) R1 = 0,0681,  wR2 = 0,1469 R1 = 0,1671,  wR2 = 0,1210

[Co(DH)2(Tu)2]2[ZrF6] H2O (I).  0,37  (0,001 ) CoZrF6 6H2O  30 

 0,23  (0,002 )  40  0,15 

(0,002 ) .  10 -

 70 . -

-  (  20 %). 

, . , %: Co 10,37;  21,65; H 3,82; N 20,13. 

20H44Co2F6N16O8S4Zr , %: Co 10,66; C 21,72; H 4,19; N 20,27.

 [Co(NioxH)2(Tu)2]2[ZrF6] 3H2O (II)

 1,2- . , %: Co 9,24; C 26,71; H 4,12; N 17,68.

 C28H58Co2F6N16O11S4Zr , %: Co 9,47; C 26,99; H 4,69; N 17,99.

. I II -

 KM4-CCD K - - .

 SHELX-97 [ 8 ] 

.

- , -

, .

, -

. 1.

 I. -

 [Co(DH)2(Tu)2]
+,  [ZrF6]

2–

 ( . 1). - -

 Co(III) .
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. 1. I

N4S2  4 , -

 DH–

,  Tu. -

-

 Co(III)N4 -

 [ 1, 2, 4,

5, 7 ]. -

, -

-

 O4— …O2

2,518(9)  O1— …O3 2,517(9) Å.

 [Co(DH)2(Tu)2]
+ , -

,

- S6 [ 9 ].  4N 

 0,017(4) Å. -

,  S2C10N7N8 -

 Co1N3N4C3C4,  S1C9N5N6 

 Co1N1N2C1C2,  25,4(3)  84,1(3) . -

, , — - ,

,

C10—X1A 2,998(4) Å (X1A —  Co1N3N4C3C4).

 Tu -

 H-  N6— 6 … 2 2,855(10) Å. . 2.

 Co—N,  1,883(6)—1,902(7) Å,

Co—S 2,290(2)  2,303(2) Å, ,  Tu -

. -

 Co(III)  [ 1, 2, 4, 5, 7 ].

  [ZrFe]2–,   Zr—F

1,951(5)—1,992(3) Å ( . 4),

-

-

,

[AlF6]
3– [ 1 ], [SiF6]

2– [ 2, 4 ],

[BF4]
–, [ F4]

2– [ 5 ]. 

—F

 1,35—

1,81 Å. - , -

-

-

 H-  N—H…F 

.

-

 N—H…O ( . . 2).

 2

(Å, .) I

D—H…A d(D—H) d(H…A) d(D…A) (D—H—A)

N5—H5A…F3#1 0,86 2,04 2,889(7) 170,8

N5—H5B…F1 0,86 2,09 2,907(7) 158,5

N6—H6A…F1#1 0,86 2,11 2,904(6) 154,3

N6—H6B…O2 0,86 2,02 2,855(10) 162,3

N7—H7A…F2#2 0,86 2,31 3,105(9) 154,6

N7—H7B…S2#3 0,86 2,84 3,543(7) 139,6

N8—H8B…O1W#4 0,86 1,99 2,843(11) 168,6

N8—H8A…O3#1 0,86 2,05 2,897(11) 168,7

1— 1… 3 1,13(6) 1,48(6) 2,517(9) 149(6)

4— 2… 2 0,92(8) 1,64(7) 2,518(9) 160(7)

: #1 , +1, z; #2 –1/2, – +1/2, z–1/2;

#3 – +1, – +1, –z;  #4 – +1/2, +3/2, –z+1/2.
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 [100] -

. 2. 

[010] . 3.

 II. 

II, -

I,

[Co(DioxH)2(L)2]2X,

 DioxH–

.

-

 [Co(NioxH)2(Tu)2]
+

II

I.

-

-

 [ZrF6]
2–

 H-

N—H…F ( . 4). -

-

-

, -

-

— …  ( -

).  O…O  A  B -

 2,539(3) Å.  4N 

0,016(3)  –0,017(4) Å.  Co—N  Co—S I

1,935(9)  2,310(3) Å ( . . 4). , -

 C7AC8AC9AC10AC12A  C10AC11AC12A,  C1BC2BC3BC4BC6B

 C3BC4BC5B, ,  49(1)  34(2)°.

  C1AC2AC3AC5AC6AC3AC4AC5A  C7BC8BC9BC10BC12BC9BC10BC11B  -

 4

 d, Å I II

I II

 B
d

d d

Co1—N1

Co1—N2

Co1—N3

Co1—N4

Co1—S1

Co1—S2

1,884(7)

1,902(7)

1,891(7)

1,883(6)

2,290(2)

2,303(2)

Co1A—N1A

Co1A—N2A

Co1A—N3A

Co1A—N4A

Co1A—S1A

Co1A—S2A

1,896(7)

1,901(7)

1,899(7)

1,897(7)

2,293(3)

2,278(3)

Co1B—N1B

Co1B—N2B

Co1B—N3B

Co1B—N4B

Co1B—S1B

Co1B—S2B

1,895(9)

1,935(9)

1,888(8)

1,880(9)

2,279(3)

2,310(3)

 [ZrFe]2–

d d d

Zr1—F1

Zr1—F2

Zr1—F3

1,992(3)

1,951(5)

1,979(5)

Zr1—F1

Zr1—F2

Zr1—F3

1,970(5)

1,962(5)

2,014(5)

Zr1—F4

Zr1—F5

Zr1—F6

1,974(5)

1,987(5)

1,954(5)

 3

(Å, .) II

D—H…A d(D—H) d(H…A) d(D…A) (D—H—A)

N5A—H5AC…F3 0,88 2,018 2,856(5) 158,6

N5A—H5AD…O3W#1 0,88 2,030 2,902(7) 170,5

N6A—HAC…F1 0,88 1,912 2,777(7) 164,4

N6A—H6AD…F4#2 0,88 1,979 2,832(5) 163,1

N7A—H7AA…O4A#3 0,88 1,984 2,836(6) 162,5

N7A—H7AB…O2A 0,88 2,038 2,951(5) 174,5

N8A—H8AB…F6#4 0,88 1,937 2,755(7) 154,1

N8A—H8AB…O2A#5 0,88 1,977 2,818(6) 159,7

N5B—H5BC…F3 0,88 2,039 2,896(8) 164,4

N6B—H6BC…F2 0,88 2,116 2,852(5) 140,7

N6B—H6BC…F3 0,88 2,508 3,265(7) 145,1

N6B—H6BD…O4B 0,88 2,014 2,854(5) 159,2

N7B—H7BA…F4#6 0,88 1,962 2,826(5) 167,0

N8B—H8BA…F5#6 0,88 2,065 2,907(6) 160,1

N8B—H8BB…O1W 0,88 2,031 2,910(5) 177,5

: #1 –x, –y+1, –z;  #2 –x+1, –y+1, –z;

#3 x+1/2, y, –z–1/2;  #4 –x+1/2, –y+1, z–1/2;  #5 x–1/2, y, –z–1/2;

#6 –x+1/2, y+1/2, z.
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 45(1)  37(1)°, -

. ,

 CoNNCC, -

 21,6(3), 22,9(4)  61,9(2), 78,5(3)° . -

 Tu -

— - .  C13A… 1A  C14B… 1B  3,042(4)

 2,991(3) Å  ( 1A 1B ). -

 Tu  H-  N7A—

7AB… 2A  N6B—H6BD…O4B,  2,951(5)  2,854(5) Å ( . 3).

.

 O1W…O2W [1+ , , z];

. 2. -
-

-

        [100] I

. 3.
I -

        [010]
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. 4. II

O3W…F5; O2W…O2B; O3W…O4A [– , 1– , z]; O3W…F5  O1W…O4B,  2,771(4),

2,690(6), 2,836(4), 2,779(5), 2,690(6)  2,891(6) Å . ,

.

 [ZrF6]
2–

I II c ,  Zr—F 

 1,954(5)—2,014(5) Å  [ 10, 11 ]

( . . 4). II, I,

 ( . 5).  [100]

. 6.

 [ZrF6]
2–

, , -

.
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