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 [Co(DH)2(Sam)2]2[ZrF6] 5H2O (I)  [Co(DH)2(Sam)2][BF4] 2

(II),  DH– — , Sam — -
( , ). 3+ -

 N6, -
,  Sam. -

,

26,8(1) , — -

 Sam - .

 0,009(1) Å.  (Co—N)DH–

 (Co—N)Sam  [Co(DH)2(Sam)2]
+

1,892(2)  1,907(3)  2,000(2)  2,012(2) Å . -
 [ZrF6]

2–  [BF4]
–, -

.

:  Co(III), , .

-
, ,  [ 1—4 ] 

 [ 5—13 ].
,

- - -
 Co:DH– = 1:1, 1:2, 1:3 [ 8, 13, 14 ],  DH– = H3C—C(NOH)—C(NO–)—CH3

.

 Co(CF3SO3)2 6H2O -
- - -

 [ 15 ].
- (III) 

, -
, - . -

,  [Co(DioxH)2(Tu)2]
+ (Tu —

)  [AlF6]
3– [ 16 ], [SiF6]

2– [ 16, 17 ], [BF4]
– [ 18 ], [CF3SO3]

– [ 15 ], 
 Tu -
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.
-

, , -
,

Tu . ,
3+ -

[Co(DH)2SamCl] H2O [ 19 ]

 [Co(DH)2(Sam)2]2[ZrF6] 5H2O (I)  [Co(DH)2(Sam)2]

[BF4] H2O (II).

 I.  0,37  (0,001 ) oZrF6 6H2O  30  0,23 
(0,002 )  40  0,35  (0,002 ) c  30 

.  10 

~60 C. -
 (  ~20 %). , .

, %: Co 7,27, C 30,24, H 4,42, N 14,18. 40H70Co2F6N16O21S4Zr , %: Co 7,54,
C 30,75, H 4,52, N 14,34.

 II.  0,34  (0,001 ) o(BF4)2 6H2O  30  0,23 
(0,002 )  40  0,35  (0,002 ) c  30 

.  10 

~60 C. - -
 (  ~25 %). ,

. , %: Co 7,42, C 32,27, H 4,63, N 15,10. 20H32CoF4N8O9S2B , %: Co
7,98, C 32,53, H 4,37, N 15,18.

I II -

, o(DH)2,
–1: as(CH3) 2930, s(CH3) 2867,

as(C=N) 1545, as(CH3) 1460, s(CH3) 1374, as(N=O) 1237, s(C=N) 1285, s(N=O) 1083, (OH)

973, (CNO) 730, as(Co—N) 505 s(Co—N) 430. -
(III),  Lig—

Co—Lig, –1: as(NH2)  3350, s(NH2)  3250, as(NH2)  3280, s(NH2)  3165, [ as(CC) +

+ as(CCH)] 1595, [ s(CC) + s(CCH)] 1488, as(SO2) 1312, s(SO2) 1145, (CCC) 672  562. -
 NH2 .

 [ZrF6]
2–  [BF4]

–,  ( (OH)
2

 3400—3600). 

 [ZrF6]
2–

I , –1: as(Zr—F) 670, s(Zr—F) 525,  [BF4]
–

II:

as(BF4) 1085, s(BF4) 760, (F—B—F) 525 [ 20 ].
. I II -

 KM4-CCD K - - . -
 SHELX-97 [ 21 ] -

. -
, -

. -
, . 1.
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 1

, I, II

I II

, K

, Å
.

a, b, c, Å

, .

V, Å3

Z, ( .), /c 3

F (000)

,

, –1

, .

./ .

F 2(S )

. R-  [I > 2 (I )]

R-  ( )

C20H35CoF3N8O10,5S2Zr0,5

781,22

293(2)

0,71073

, P21/c

15,049(1), 16,265(1), 12,887(1)

97,33(1)

3128,7(3)

4,  1,659

1604

0,35  0,20  0,15

0,922

4,08—26,37

–15 h 18, –20 k 20, –14 l 16

28273 / 6375 [R(int) = 0,0305]

552

1,069

R1 = 0,0400,  wR2 = 0,0954

R1 = 0,0540,  wR2 = 0,1020

C20H32CoF4N8O9S2B

738,40

293,2

0,71073

, P21/c

14,311(1), 15,965(1), 12,989(1)

93,89(1)

2960,8(3)

4,  1,657

1520

0,25  0,25  0,15

0,809

4,09—26,37

–17 h 17, –12 k 19, –16 l 15

15998 / 6013 [R(int) = 0,0204]

534

1,002

R1 = 0,0345,  wR2 = 0,0857

R1 = 0,0480,  wR2 = 0,0910

I. -
 [Co(DH)2(Sam)2]

+,  [ZrF6]
2– -

.  N6  4
,  D –  Sam. -
 N4  Co(III) -

 [ 15—19 ]. 
,  N4

0,009(2) Å.  DH–

2— … 4 2,508(4) 3— … 1 2,530(3) Å. , -
,

- S6 [ 22 ]. 
 (Co—N)DH

–  (Co—N)Sam,

1,897(2)—1,907(2)  2,009(2)—2,012(2) Å, , -
, -  NH2-

Sam. 
.  Co1N1N2C1C2/C9…C14

 Co1N3N4C3C4/C15…C20  26,5(1)  27,2(1) ,

 Sam — - -
, 1 … 1  3,457(2) 1 … 1D

3,543(2) Å.  S1, S2  N5, N6  –0,217(4),

0,102(4)  –0,137(3), 0,094(4) Å ,  N7—S1—C12  N8—S2—C18

 103,1(1)  109,2(1) ,
-  [ 23, 24 ], -

 Sam 3+ [ 19 ]. 
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 2

, Å , . I II

I II I II

Co1—N1 1,907(2) 1,892(2) N1—Co1—N2   81,5(1)   81,3(1)

Co1—N2 1,902(2) 1,904(2) N3—Co1—N4   81,8(1)   80,7(1)

Co1—N3 1,897(2) 1,900(2) C9—N5—Co1 117,9(1) 119,1(1)

Co1—N4 1,904(2) 1,898(2) C15—N6—Co1 118,0(2) 118,1(2)

Co1—N5 2,009(2) 2,009(2) N7—S1—C12 103,1(1) 103,6(1)

Co1—N6 2,012(3) 2,000(2) O5—S1—O6 115,7(1) 116,6(1)

S1—N7 1,599(3) 1,596(2) O6—S1—N7 105,7(2) 114,6(1)

S2—N8 1,601(3) 1,599(2) O5—S1—N7 114,9(1) 105,5(1)

S1—O5 1,449(2) 1,439(2) O6—S1—C12 109,4(1) 106,6(1)

S1—O6 1,448(2) 1,442(2) O5—S1—C12 107,2(1) 109,2(1)

S1—C12 1,769(3) 1,764(2) N8—S2—C18 109,2(1) 108,2(1)

S2—O7 1,443(2) 1,432(2) O8—S2—O7 118,5(1) 117,9(1)

S2—O8 1,441(2) 1,436(2) O8—S2—N8 106,5(2) 107,7(1)

S2—C18 1,775(3) 1,761(2) O7—S2—N8 108,5(1) 108,2(1)

O8—S2—C18 107,1(1) 107,0(1)

O7—S2—C18 106,8(1) 107,5(1)

 3

I

D—H d(D—H) d(H…A)  (DHA) d(D…A) A

O2—H2

O3—H3

N5—H5A

N5—H5B

N6—H6A

N6—H6B

N7—H7A

N7—H7B

N8—H8A

N8—H8B

O1w—H1w

O1w—H5w

O1w—H5w

O2w—H2w

O2w—H4w

O2w—H4w

0,98(5)

0,92(5)

0,81(4)

0,89(4)

0,82(4)

0,97(5)

0,78(4)

0,92(4)

0,89(4)

0,96(4)

0,84(2)

0,85(6)

0,85(6)

0,88(2)

0,88(2)

0,88(2)

1,56(5)

1,65(5)

2,07(4)

2,17(3)

2,09(4)

1,92(5)

2,21(4)

1,88(4)

2,10(4)

1,82(4)

2,05(2)

2,01(6)

2,44(6)

1,85(2)

2,07(4)

2,60(9)

163(4)

158(4)

156(4)

145(3)

163(4)

175(4)

168(4)

171(4)

164(3)

176(3)

175(6)

139(6)

133(6)

176(6)

156(9)

114(7)

2,508(3)

2,530(3)

2,835(4)

2,941(4)

2,884(3)

2,896(4)

2,975(4)

2,791(4)

2,964(4)

2,783(4)

2,886(3)

2,709(9)

3,084(9)

2,729(3)

2,899(3)

3,057(3)

O4

O1

O1w$5

O6$6

O8$7

O2w

O7$8

O1$9

O5$3

F2$4

F3

O3w

O2w$2

F2

O4$1

O2

: $1 –x, –y+1, –z, $2 –x, –y+1, –z+1, $3 x, y–1, z, $4 x, –y+0,5, z–0,5,
$5 x, y, z–1,  $6 x, –y+3/2, z–0,5,  $7 x, –y+0,5, z+0,5,  $8 x, y+1, z, $9 –x+1, y+0,5, –z+1/2.

. 2. 

 [ZrF6]
2– (  Zr—F  1,990(2)—2,035(2) Å) -

,  Sam. -
. 3.
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. 1.
I II

                [ZrF6]
2–  [BF4]

–

                                                                         

II.  [Co(DH)2(Sam)2]
+,

[BF4]
– . -

II I ( . . 2). -
, ,  –0,003 Å.

-
1— 1… 3 2,522(2) 4— 4… 2 2,518(2) Å.

9… 14 15… 20  ( I)
 Co1N1N2C1C2  Co1N3N4C3C4

 25,7(1)  27,8(1) , — -

,  3,488(2)  3,469(2) Å .  Sam -
I,  S1, S2  N5, N6 9… 14 15… 20 -

. 2. I II
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II

D—H d(D—H) d(H…A)  (DHA) d(D…A) A

O1w—H1w

O1w—H1w

O1w—H3w

O1—H1

O4—H4

O1—H1

N5—H5A

N5—H5B

N6—H6A

N6—H6B

N6—H6B

N7—H7A

N7—H7B

N8—H8A

N8—H8B

0,81(4)

0,81(4)

0,76(4)

1,02(4)

1,06(3)

1,02(4)

0,74(2)

0,88(3)

0,71(3)

0,93(3)

0,93(3)

0,89(3)

0,80(3)

0,94(3)

0,87(4)

2,13(4)

2,55(3)

2,16(4)

1,51(4)

1,46(3)

2,57(4)

2,19(2)

2,00(3)

2,13(3)

2,19(3)

2,53(3)

2,00(3)

2,09(3)

2,21(3)

2,10(4)

163(3)

123(3)

151(4)

175(3)

170(3)

114(2)

155(2)

169(2)

174(3)

159(2)

123(2)

172(3)

178(3)

153(3)

150(3)

2,912(3)

3,070(3)

2,842(3)

2,522(2)

2,518(2)

3,124(2)

2,885(3)

2,886(3)

2,836(3)

3,069(3)

3,132(3)

2,878(3)

2,884(3)

3,076(3)

2,889(3)

O3$1

O3

F3$2

O3

O2

O3$3

O5$2

O1w

O8$4

F3$5

F4$5

O7$6

O2$7

O6$8

F4$1

: $1 –x+2, –y, –z+1,  $2 x, –y–1/2, z–1/2,  $3 –x+2, –y, –z+1, $4 x, –y+1/2,
z+1/2, $5 –x+2, y+1/2, –z+3/2,  $6 x, y–1, z, $7 –x+1, y–1/2, –z+3/2, $8 x, y+1, z.

 0,191(3), –0,109(3)  0,133(3), –0,114(3) Å .
N7—S1—C12  N8—S2—C18 . 2.  [BF4]

–

 [ZrF6]
2– (  B—F  1,362(4)—

1,399(3) Å) .
I II

, -
 [ZrF6]

2–  [BF4]
–. I, II -

 ( . 1), .  ( II)

 N7—H7A…O7$6 2,878(3) Å
 ( . 2). , -

II, . 4. I II -
, -

 [ZrF6]
2–  [BF4]

–. I -
 [ZrF6]

2–, -

N8—H8B…F2 [x, –y+0,5, z–0,5] 2,783(4) Å ( . 3). I, II -

 [BF4]
–  N8—H…F4 [–x+2, –y, –z+1] 2,889(3) Å

 N8—H…F2 [x, 1+y, z] 2,872(3) Å ( . 4). I,
II -

 O4… 4 [ 1–x, –y, 1–z] 2,717(3) Å  N7—

H7A…O7 [x, y–1, z] 2,878(3) Å.
, - (III) - -

-
.
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