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 M(Aet)2 11H2O (M = Mn, Mg, Mn0,5Mg0,5)

 [Mn(OH2)6](Aet)2 5H2O
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-

 M(Aet)2 11H2O,  M(II) = Mn, Mg, Mg0,5Mn0,5; (Aet)– = (C10H11N4O2S2)
–, -

 (2-( - )-5- -1,3,4- ).

.  Mg  Mn -

,

.  [ Mn(OH2)6 ](Aet)2 5H2O,

 = 17,160(2), b = 14,115(1), c = 15,130(2) Å,  = 98,23(3) , P21/n, Z = 4, R(F ) = 0,045. -

 [ Mn(OH2)6 ]2+,  (Aet)–

.

: , , -

, Mn(II), Mg(II), , .

, -

. -

-

 M(Aet)2 11H2O,

M(II) = Mn, Mg, (Mg0,5Mn0,5); (Aet)– = (C10H11N4O2S2)
–,  (2-( - -

)-5- -1,3,4- ):

 (N, O, S) -

 Co(II), Ni(II), Cu(II), Zn(II), 

, ,

: [M(OH2)6], [M(en)2(OH2)2], [M(en)3] (  en — ) [ 1—6 ].  

,  M(m-HBH)2SO4 nH2O (M(II) = Mn, Co, Ni, Cu, m-HBH = 3- -

)  SO2
4  m-HBH 

 Mn(II), 

 [ 7 ]. ,  [Mn(C6H6NO3S)2(H2O)2]  (Aet)–

 (C6H6NO3S)–

[ 8 ].  Mn2+

.
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M(Aet)2 11H2O. 

 (MSO4 7H2O,  M(II) = 

= Mn, Mg)  1:2.  

: MSO4 7H2O + 2Na(Aet)  M(Aet)2

11H2O + Na2SO4 (  Mg0,5Mn0,5(Aet)2 11H2O

,  0,5:0,5, ). -

.

. Mg(Aet)2 11H2O (I) Mr = 789,183: , %: Mg 3,02, C 30,35, 

H 5,42, N 14,26.  MgC20H44N8O15S4 (  I), , %: Mg 3,08, C 

30,44, H 5,62, N 14,20.  

Mn(Aet)2 11H2O (II) Mr = 819,809: , %: Mn 6,62, C 29,52, H 5,68, N 14,15. -

 MnC20H44N8O15S4 (  II),  %: Mn 6,70, C 29,30, H 5,41, N 13,67. 

Mn0,5Mg0,5(Aet)2 11H2O (III) Mr 804,495: , %: M 4,86, C 29,75, H 5,47, N 14,03. 

 Mg0,5Mn0,5C20H44N8O15S4 (  III), , %: M 4,92, C 29,86, H 5,51, 

N 13,93. 

.  ( -

 DSM-960 ,

) , -

. ,

, : I  Mg  S, II — Mn  S,  III — Mg, Mn  S ( -

).

.  (  HZG-4, 

CuK , - , 2 / , 2  = 10—44 ) ,

-

.  Mn(Aet)2 11H2O .

 Mg(Aet)2 11H2O, Mn(Aet)2 11H2O

 Mg0,5Mn0,5(Aet)2 11H2O ( . 1).  2 / -

 (HZG-4, CuK , - ,  2  = 10—25 ,  —  = 

= 0,05 ,  3 ).  (HZG-4 MEAS_2

dhkl) -

 I, II  III ( . 1). -

, ,  Cu- .

 [Mn(OH2)6](Aet)2 5H2O.

C20H44N8O15S4Mn, Mr = 819,809; ,

P21/n,  = 17,160(2), b = 14,115(1), c = 15,130(2) Å,  = 98,23(3) , V = 3626,9(7) Å3, T = 

= 293 K, Z = 4, D  = 1,50 / 3, ( K ) = 6,01 –1. -

 SYNTEX P-1 ( K  — 0,71069 Å, -

). /2 -  (2  = 52 ).  3972 

 3830 I  2 (I ). -

,

.

 — .

R-  0,045.  SHELXTL [ 9 ]. -

Ueq U . 2.   

. . -

 [Mn(OH2)6]
2+,  (Aet)–

 ( . 2).  — 

.  Mn—O(H2O)

2,158(2)—2,174(2) Å  Mn(II) -
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. 1 ( ). : Mg(Aet)2 11H2O

  ( ), Mn(Aet)2 11H2O ( ), MgMn(Aet)2 11H2O ( )

. 2 ( ).

 [Mg0,5Mn0,5(OH2)6](Aet)2 5H2O

 [ 10 ] ,  Mn—O(H2O) 

2,126(3)—2,176(5) Å.

. 3.

 —NH— -

, . -

, -

. , -

 1  

dhkl, Å I /I0*

M(Aet)2 11H2O,  M = Mn, Mg, Mn0,5Mg0,5

Mg(Aet)2 11H2O Mn(Aet)2 11H2O Mn0,5Mg0,5(Aet)2 11H2O Mg(Aet)2 11H2O Mn(Aet)2 11H2O Mn0,5Mg0,5(Aet)2 11H2O

dhkl I / I0 dhkl I / I0 dhkl I / I0 dhkl I / I0 dhkl I / I0 dhkl I / I0

1 8,424 38 8,492 33 8,463 30 15 4,786 14 4,787 13 4,784     9 

2 7,489 40 7,487 52 7,478 62 16 4,705 20 4,701 17 4,695   19 

3 7,238   3 7,276   4 7,259   5 17 4,607 27 4,613 14 4,607     6 

4 7,075   6 7,057   2 7,060   8 18 4,357 100 4,370 100 4,361 100 

5 6,619 27 6,614 21 6,608 17 19 4,300 18 4,294 13 4,294   13 

6 6,523 17 6,517 17 6,516 20 20 4,212 3 4,245 3 4,231   12 

7 6,218 12 6,250 24 6,237 36 21 4,115 8 4,115 8 4,113     9 

8 6,108 70 6,100 70 6,097 70 22 4,079 30 4,075 17 4,072   14 

9 5,860 10 5,859 16 5,857 22 23 3,924 7 3,943 13 3,924   18 

10 5,565 27 5,571 23 5,559 21 24 3,888 34 3,899 39 3,893   40 

11 5,230 18 5,255 14 5,245 12 25 3,781 7 3,798 5 3,781     4 

12 5,151 10 5,177   8 5,162   6 26 3,744 5 3,743 2 — — 

13 4,989 15 4,986 13 4,978 13 27 3,646 43 3,643 46 3,639   48 

14 4,906 15 4,925 10 4,916   6 28 3,589 20 3,593 20 3,589   18 

*  100- .
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 2  

( 104 103 )

(Å2 103) [Mn(OH2)6](Aet)2 5H2O

x y z Ueq x y z Ueq /UH

Mn 1135(2) 256(2) 7738(2) 26(1) C9 2417(3) 5366(3) 2574(3) 31(3) 

O(1w) 827(3) 1632(3) 8234(3) 41(3) C10 2048(3) 5997(3) 3079(3) 30(3) 

O(2w) 2267(2) 403(3) 8563(3) 38(3) H(11w) 73(3) 216(3) 786(4) 72(5) 

O(3w) –26(2) 124(3) 6966(3) 37(3) H(21w) 56(3) 172(4) 874(4) 70(4) 

O(4w) 1570(3) 1002(3) 6651(3) 43(3) H(12w) 271(3) 8(4) 841(4) 71(3) 

O(5w) 714(3) –441(3) 8851(3) 39(3) H(22w) 232(3) 93(4) 894(3) 76(3) 

O(6w) 1448(3) –1084(3) 7198(3) 37(2) H(13w) –32(3) –43(3) 701(3) 73(4) 

O(7w) 2308(2) 2708(3) 7549(3) 47(3) H(23w) –33(3) 61(3) 675(3) 76(4) 

O(8w) 1098(3) 9745(4) 644(3) 49(3) H(14w) 148(3) 90(3) 604(3) 72(4) 

O(9w) 2386(3) 2150(4) 9468(3) 47(4) H(24w) 176(3) 163(3) 682(3) 74(5) 

O(10w) 871(3) 885(3) 5002(3) 49(5) H(15w) 86(3) –25(4) 945(4) 76(4) 

O(11w) 826(3) 8917(4) 5259(3) 50(5) H(25w) 90(3) –102(4) 881(4) 73(5) 

O1 1142(3) 2903(4) 334(3) 37(4) H(16w) 182(3) –154(4) 726(4) 73(4) 

O2 67(3) 1860(4) –270(3) 38(5) H(26w) 125(3) –100(4) 658(4) 73(5) 

S1 1638(3) 2898(3) 2295(3) 26(2) H(17w) 194(3) 296(4) 716(4) 82(6) 

S2 448(2) 2388(3) 491(3) 29(1) H(27w) 231(3) 269(4) 815(4) 78(4) 

N1 609(2) 1644(3) 1282(3) 29(3) H(18w) 99(3) 1,035(4) 87(3) 77(4) 

N2 925(3) 1456(3) 2814(3) 31(3) H(28w) 66(3) 937(4) 78(4) 79(4) 

N3 1382(3) 1811(3) 3565(3) 27(4) H(19w) 276(3) 239(4) 997(4) 78(5) 

N4 –1928(3) 5204(4) 1216(4) 27(4) H(29w) 198(3) 235(4) 977(3) 76(6) 

C1 992(3) 1933(3) 2089(3) 30(3) H(110w) 105(3) 112(4) 458(4) 79(5) 

C2 1777(3) 2555(4) 3404(3) 27(3) H(210w) 41(3) 53(4) 470(4) 78(6) 

C3 2323(3) 3087(4) 4098(4) 34(3) H(111w) 28(3) 881(4) 522(4) 75(6) 

C4 1969(4) 3514(4) 4834(4) 36(4) H(211w) 89(3) 952(4) 503(4) 75(5) 

C5 –219(3) 3232(4) 783(3) 30(3) H(14N) –238(3) 503(3) 144(3) 64(5) 

C6 –21(3) 4177(4) 893(3) 31(3) H(24N) –182(3) 584(3) 121(3) 63(4) 

C7 –574(3) 4839(4) 1073(4) 30(4) H(13) 264(3) 342(3) 387(3) 60(4) 

C8 –1332(3) 4547(4) 1140(3) 29(3) H(23) 259(3) 262(3) 436(3) 59(5) 

C9 –1521(3) 3587(4) 1080(4) 31(3) H(14) 156(3) 396(3) 462(3) 74(4) 

C10 –965(3) 2922(4) 898(4) 32(3) H(24) 231(3) 391(3) 526(3) 73(4) 

O1 1073(3) 8349(4) 2904(3) 32(3) H(34) 178(3) 298(3) 519(3) 71(4) 

O2 1273(3) 7291(4) 4199(3) 35(5) H(6) 44(3) 435(3) 84(3) 62(5) 

S1 260(3) 5342(3) 3651(3) 28(2) H(7) –46(3) 544(3) 107(3) 59(4) 

S2 967(3) 7404(3) 3256(3) 30(2) H(9) –204(3) 339(3) 119(3) 61(4) 

N1 55(3) 7199(3) 3047(3) 31(3) H(10) –110(3) 234(3) 81(3) 61(4) 

N2 –1022(3) 6231(3) 3162(3) 30(3) H (14N) 236(3) 461(3) 57(3) 62(5) 

N3 –1240(3) 5339(4) 3391(4) 29(3) H (24N) 299(3) 439(3) 136(3) 64(5) 

N4 2586(3) 4672(4) 1149(3) 29(3) H (13) –117(3) 360(4) 367(4) 63(4) 

C1 –259(3) 6361(3) 3265(3) 31(3) H (23) –75(3) 367(4) 449(4) 65(4) 

C2 –645(3) 4798(4) 3652(3) 30(2) H (14) –32(3) 317(4) 291(4) 78(4) 

C3 –720(3) 3781(4) 3928(4) 34(3) H (24) 26(3) 327(4) 376(4) 77(4) 

C4 –238(4) 3139(4) 3468(4) 34(4) H (34) –33(3) 249(4) 359(4) 76(4) 

C5 1453(3) 6583(3) 2667(3) 32(3) H (6) 81(3) 684(3) 149(3) 59(4) 

C6 1227(3) 6509(3) 1750(3) 30(3) H (7) 141(3) 584(3) 62(3) 61(4) 

C7 1595(3) 5876(3) 1245(3) 29(3) H (9) 278(3) 506(3) 281(3) 58(4) 

C8 2195(3) 5294(3) 1657(3) 29(3) H (10) 215(3) 605(3) 361(3) 57(5) 
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 3  

 d, Å , . [Mn(OH2)6](Aet)2 5H2O

d

Mn—O(1w) 2,174(2) O(1w)—Mn—O(2w)   87,6(2) O(2w)—Mn—O(5w)   88,1(2) 

Mn—O(2w) 2,163(3) O(1w)—Mn—O(3w)   90,7(2) O(2w)—Mn—O(6w)   92,9(2) 

Mn—O(3w) 2,168(3) O(1w)—Mn—O(4w)   87,4(1) O(3w)—Mn—O(4w)   91,3(2) 

Mn—O(4w) 2,173(3) O(1w)—Mn—O(5w)   90,7(2) O(3w)—Mn—O(5w)   89,8(2) 

Mn—O(5w) 2,162(3) O(1w)—Mn—O(6w) 177,8(2) O(3w)—Mn—O(6w)   88,8(2) 

Mn—O(6w) 2,158(2) O(2w)—Mn—O(3w) 177,3(2) O(4w)—Mn—O(5w) 177,9(2) 

  O(2w)—Mn—O(4w)   90,7(2) O(4w)—Mn—O(6w)   90,4(2) 

    O(5w)—Mn—O(6w)   91,4(1) 

 4  

[Mn(OH2)6](Aet)2·5H2O

D—H…A d(D—H), Å d(H…A), Å d(D…A), Å  (DHA), .

O(4w)—H(24w)…O(7w)  0,966(4) 2,030(5) 2,959(2) 160(1) 

O(2w)—H(22w)…O(9w) 0,934(5) 1,895(5) 2,814(2) 167(1) 

O(7w)—H(27w)…O(9w) 0,909(6) 2,121(6) 2,993(3) 160,2(9) 

O(4w)—H(14w)…O(10w) 0,926(5) 1,758(5) 2,614(3) 152(1) 

O(1w)—H(21w)…O(2) 1 0,955(6) 1,833(6) 2,780(3) 178(7) 

O(9w)—H(29w)…O(1) 1 0,930(6) 1,938(6) 2,864(3) 173(2) 

O(5w)—H(15w)…O(8w)2  0,944(6) 1,794(6) 2,711(3) 163(1) 

O(11w)—H(111w)…O(10w) 3 0,942(5) 2,002(5) 2,896(3) 157,5(8) 

O(11w)—H(211w)…O(10w) 4 0,931(5) 1,927(5) 2,807(2) 157(1) 

O(3w)—H(23w)…O(1) 5 0,895(5) 2,061(5) 2,831(2) 143,4(9) 

O(1w)—H(11w)…N(1) 5 0,936(5) 1,997(6) 2,816(3) 145,1(8) 

O(7w)—H(17w)…N(2) 5 0,875(6) 1,950(5) 2,755(3) 152,3(9) 

O(3w)—H(13w)…N(2) 6 0,938(5) 1,823(5) 2,759(2) 174(2) 

O(9w)—H(19w)…O(2) 7 0,982(6) 1,938(6) 2,841(3) 151,8(8) 

O(6w)—H(16w)…O(7w) 7 0,902(5) 1,824(5) 2,716(3) 169(1) 

O(2w)—H(12w)…N(3) 8 0,943(5) 1,900(5) 2,814(3) 162,4(6) 

.

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

y–1/2, –z+3/2,  8 x+1/2, –y+1/2, z+1/2. 

 (O(1), O(2), N(1), C(5)),  S(2)  S(2) ,

 [ 11, 12 ],  O(1)S(2)O(2) -

5  (114,7(4)  (Aet); 114,3(3)  (Aet) ). -

. -

 (  — ) : 91,29  (Aet)  91,68  (Aet) .

( -  — )  C(5)S(2)N(1)  S(2)N(1)C(1) : 66,49  (Aet)  61,85

(Aet) . -

 [ 6 ].  

 OH…O  OH…N. ,

, . 4. 

:
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1) ,  — Mg(II), Mn(II), Co(II), 

Ni(II), Cu(II), Zn(II) — . ,

, , Sr(II)  Ba(II);

2)  Mn0,5Mg0,5(Aet)2 11H2O  Mg(II)  Mn(II) 

, .

 Mg  Mn 

 [ 13 ]. -

 [ 14 ]. 
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