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C16H30CaCr2N4O21

758,52

297(1)

P21/n

15,6506(13), 9,7588(8),

18,4920(18)

90, 91,419(11), 90

2823,4(4)

4

1,785

1,050

1560

0,24  0,18  0,06

2,46—5,83

0,8120/0,9416

–19 h  19,  –11 k  11,

–22 l  22

38574

5402 (Rint = 0,0327)

4288

488

0,944

R1 = 0,0262,  wR2 = 0,0634

R1 = 0,0374,  wR2 = 0,0665

–0,278/0,318

C16H30BaCr2N4O21

855,77

173(1)

P21/n

12,8732(14), 9,7207(9),

20,0819(16)

90, 90,072(14), 90

2903,4(4)

4

1,958

2,173

1704

0,29  0,19  0,11

2,50—5,82

0,5535/0,7893

–18 h  18,  –11 k  11,

–24 l  24

39640

5559 (Rint = 0,0553)

5290

487

1,083

R1 = 0,0187,  wR2 = 0,0489

R1 = 0,0202,  wR2 = 0,0496

–0,264/0,577
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. 1. -

. 2,  — . 3.

 PLATON [ 17 ].

I  (A2)—

(H2O)3Ca(A1)2Ca(H2O)3—(A2) (1)  ( (4w) (5w)),

A1  A2 —  [Cr(Edda)(C2O4)]
–  Cr(1)  Cr(2) .
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 ( 104)  (Å2 103) I II

I II

x y z Ueq* x y z Ueq*

Ca/Ba 7505(1) –213(1) 4790(1) 25(1) 6926(1) –3442(1) 174(1) 14(1)

Cr(1) 10070(1) 277(1) 2769(1) 24(1) 4958(1) –917(1) 2782(1) 12(1)

Cr(2) 4983(1) 308(1) 2491(1) 25(1) 4025(1) –4111(1) –2453(1) 13(1)

O(1) 9259(1) –958(1) 3227(1) 30(1) 5787(1) –2158(1) 2315(1) 16(1)

O(2) 7928(1) –1165(1) 3612(1) 39(1) 6636(1) –2459(1) 1414(1) 23(1)

O(3) 10808(1) 1536(1) 2241(1) 31(1) 4057(1) 333(1) 3158(1) 20(1)

O(4) 11600(1) 1750(2) 1262(1) 50(1) 2590(1) 651(2) 3341(1) 28(1)

O(5) 11047(1) –798(1) 3148(1) 29(1) 5088(1) –1936(1) 3628(1) 17(1)

O(6) 10232(1) 1310(1) 3695(1) 31(1) 5941(1) 205(1) 3155(1) 17(1)

O(7) 12013(1) –764(1) 4056(1) 36(1) 5773(1) –1758(2) 4614(1) 41(1)

O(8) 11053(1) 1227(2) 4708(1) 41(1) 6832(1) 334(1) 4050(1) 25(1)

O(9) 5784(1) –849(1) 1951(1) 37(1) 4057(1) –2853(1) –2052(1) 18(1)

O(10) 6628(1) –907(2) 1005(1) 76(1) 2628(1) –2603(2) –1739(1) 29(1)

O(11) 4144(1) 1486(1) 2948(1) 33(1) 5769(1) –5310(1) –2936(1) 18(1)

O(12) 2756(1) 1847(2) 3136(1) 44(1) 6632(1) –5522(2) –3836(1) 34(1)

O(13) 5185(1) –841(1) 3353(1) 34(1) 5893(1) –2983(1) –2062(1) 16(1)

O(14) 5926(1) 1427(1) 2915(1) 30(1) 5042(1) –5175(1) –1614(1) 18(1)

O(15) 6150(1) –1087(1) 4254(1) 32(1) 6629(1) –2725(1) –1100(1) 20(1)

O(16) 6830(1) 1400(1) 3876(1) 31(1) 5764(1) –5064(1) –636(1) 20(1)

O(1w) 8591(1) 1436(2) 4456(1) 47(1) 7257(1) –650(2) 19(1) 35(1)

O(2w) 6337(1) 815(2) 5445(1) 54(1) 8579(1) –2925(2) –375(1) 43(1)

O(3w) 7152(1) –2303(2) 5393(1) 46(1) 7601(1) –6073(2) –277(1) 24(1)

O(4w) 7178(2) 4908(2) 5055(1) 56(1) 5091(1) –2534(2) 209(1) 26(1)

O(5w) 5114(1) 8090(2) 5447(1) 63(1) 6643(1) 1947(2) 448(1) 29(1)

N(1) 8952(1) 1210(2) 2380(1) 28(1) 4942(1) 66(2) 1857(1) 16(1)

N(2) 10021(1) –741(2) 1787(1) 27(1) 3838(1) –1944(2) 2416(1) 15(1)

N(3) 4902(1) 1348(2) 1508(1) 32(1) 3788(1) –5117(2) –2786(1) 16(1)

N(4) 3898(1) –708(2) 2110(1) 30(1) 4884(1) –3104(2) –3369(1) 17(1)

C(1) 8924(1) 1006(2) 1579(1) 31(1) 4063(1) –254(2) 1529(1) 19(1)

C(2) 9178(1) –460(2) 1422(1) 33(1) 3817(1) –1738(2) 1680(1) 18(1)

C(3) 8211(1) 604(2) 2753(1) 38(1) 5739(1) –416(2) 1479(1) 18(1)

C(4) 8467(1) –596(2) 3235(1) 30(1) 6083(1) –1792(2) 1740(1) 15(1)

C(5) 10771(1) –282(2) 1379(1) 37(1) 3035(1) –1396(2) 2767(1) 21(1)

C(6) 11087(1) 1116(2) 1627(1) 32(1) 3218(1) –23(2) 3110(1) 19(1)

C(7) 11368(1) –338(2) 3746(1) 25(1) 5664(1) –1404(2) 4035(1) 20(1)

C(8) 10854(1) 838(2) 4097(1) 27(1) 6214(1) –191(2) 3734(1) 16(1)

C(9) 4061(2) 997(2) 1159(1) 40(1) 3741(1) –4914(2) –3521(1) 20(1)

C(10) 3854(2) –493(2) 1313(1) 38(1) 3995(1) –3438(2) –3681(1) 22(1)

C(11) 5664(2) 966(2) 1091(1) 43(1) 3006(1) –4570(2) –2407(1) 21(1)

C(12) 6062(2) –364(2) 1353(1) 43(1) 3220(1) –3233(2) –2041(1) 19(1)

C(13) 3146(1) –178(2) 2499(1) 40(1) 5684(1) –3535(2) –3758(1) 23(1)

C(14) 3338(1) 1163(2) 2887(1) 32(1) 6063(1) –4902(2) –3510(1) 20(1)

C(15) 5836(1) –458(2) 3736(1) 26(1) 6098(1) –3335(2) –1462(1) 14(1)

C(16) 6249(1) 915(2) 3505(1) 25(1) 5602(1) –4640(2) –1201(1) 15(1)

* Ueq Uij.
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 d, Å I II

I II

d d d d

Ca(1)—O(15) 2,469(2) Cr(2)—O(13) 1,969(2) Ba(1)—O(2) 2,701(2) Cr(1)—O(6) 1,972(1)

Ca(1)—O(16) 2,522(2) Cr(2)—O(14) 1,982(2) Ba(1)—O(1w) 2,776(2) Cr(1)—O(5) 1,977(2)

Ca(1)—O(2) 2,473(2) Cr(2)—N(3) 2,082(2) Ba(1)—O(2w) 2,742(2) Cr(1)—N(1) 2,088(2)

Ca(1)—O(7)#1 2,441(2) Cr(2)—N(4) 2,074(2) Ba(1)—O(3w) 2,894(2) Cr(1)—N(2) 2,075(2)

Ca(1)—O(1w) 2,431(2) Cr(1)—O(3) 1,963(2) Ba(1)—O(4w) 2,869(2) Cr(2)—O(9) 1,953(2)

Ca(1)—O(2w) 2,434(2) Cr(1)—O(1) 1,957(2) Ba(1)—O(8)#2 2,692(2) Cr(2)—O(11) 1,969(1)

Ca(1)—O(3w) 2,396(2) Cr(1)—O(6) 1,997(2) Ba(1)—O(15) 2,689(1) Cr(2)—O(13) 1,972(1)

Ca(1)—O(8)#1 2,615(2) Cr(1)—O(5) 1,968(2) Ba(1)—O(16) 2,848(2) Cr(2)—O(14) 1,985(1)

Cr(2)—O(9) 1,976(2) Cr(1)—N(2) 2,070(2) Cr(1)—O(1) 1,964(1) Cr(2)—N(3) 2,065(2)

Cr(2)—O(11) 1,954(2) Cr(1)—N(1) 2,085(2) Cr(1)—O(3) 1,961(2) Cr(2)—N(4) 2,083(2)

. : (#1) 2–x, –y, 1–z; (#2) 1,5–x,

y–0,5, 0,5–z.

- , -

 Edda . II. -

 Edda  [ 18 ]. 

1 2 ( . . 3)  Cr(III), 

 Edda [ 19—21 ]  C2O
2
4  [ 1—5 ]. -

, 1, ,

 Edda , -

 — . ,

2 ( . 1). ,

I

 ( (1w)— (3w) 

. 1),  ( )  8.  —

(2), (8)#1, (3w) (15) (7)#1,

(2w), (16) (1w) .

II 1

b, (2)  Edda , (8) -

, -

 21 ( . 2). 2 II, I, — 

. , -

II

 ( (1w)— (4w) . 2). -

 O(2), O(4w), O(16), O(3w)  O(8)#2 

, .

 ( (15), (1w)  O(2w)) -

.

(1)

(2)
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. 1.  Ca(H2O)3[Cr(Edda)(C2O4)]2 I.

I II — … ,

, ,  N—H…O -

 (1)  (2) .

 Cr(III) 2

I II.  Ba[Cr(Bpy)(C2O4)2]2 2H2O

 [ 8 ],  Sr[Cr(Dpa)(C2O4)2]2 8H2O  Ba[Cr(Phen)(C2O4)2]2 2H2O — 

[ 9, 11 ].  Ba[Cr(Bpy)(C2O4)2]2 6H2O

 [ 9 ]:

 [Cr(L)(C2O4)2]
–,

 3d-  Ag+ .

. 2.  Ba(H2O)4[Cr(Edda)(C2O4)]2 II.
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 [Cr(Salen)(C2O4)]
–, [Fe(Salen)(C2O4)]

–, -

 (N)2(O)2  [Cr(Edda)(C2O4)]
– [ 13, 22 ]. -

I  Ba[Co(Edds)]2 7H2O [ 23 ], -

 Ba( -O)2Ba,

 [Co(Edds)]–.  (2) -

 Ca[Fe(Edds)]2 8H2O [ 24 ] (N)-Ca[Co(Nta)(Pic)]2 6H2O [ 25 ]

(H4Edds, H3Nta  HPic — ,

 2- ).

1. Coronado E., Galan J.R., Marti-Gastaldo C. // Inorg. Chem. – 2006. – 45, N 5. – P. 1882 – 1884.

2. Belomba M.M., Nenwa J., Mbiangue Y.-A. et al. // Dalton Trans. – 2003. – N 11. – P. 2117 – 2119.

3. Coronado E., Galan-Mascaros J.R., Gomez-Garcia C.J. // Inorg. Chem. – 2001. – 40, N 1. – P. 113 – 120.

4. Costisor O., Mereiter K., Julve M. et al. // Inorg. Chim. Acta. – 2001. – 326, N 1-2. – P. 352 – 358.

5. Masters V., Gahan L.R., Kennard C.H.L. // Acta Crystallogr. – 1997. – 53C, N 11. – P. 1576 – 1577.

6. Tamaki H., Zhong Z.-J., Matsumoto N. et al. // J. Amer. Chem. Soc. – 1993. – 114, N 18. – P. 6974 – 6979.

7. Andruh M., Melanson R., Sager C., Rochon F.G. // Inorg. Chim. Acta. – 1996. – 251, N 1-2. – P. 309 – 317.

8. Rochon F.D., Melanson R., Andruh M. // Inorg. Chem. – 1996. – 35, N 21. – P. 6086 – 6092.

9. Marinescu G., Andruh M., Julve M. et al. // Crystal Growth and Design. – 2005. – 5, N 1. – P. 261 – 267.

10. Coronado E., Gimenez M.C., Gomez-Garcia C.J., Romero F.M. // Polyhedron. – 2003. – 22, N 23. – P. 3115 –

3122.

11. Lescouezec R., Marinescu G., Carmen-Munoz M. et al. // New J. Chem. – 2001. – 25, N 10. – P. 1224 –

1235.

12. Vivas C.Y. et al. // Cryst. Eng. Comm. (on-line computer file) – 2004. – N 6. – P. 11 – 18. (CA 2004 141(16)

270402).

13. Ohba M., Tamaki H., Matsumoto N., Okawa H. // Inorg. Chem. – 1993. – 32, N 23. – P. 5385 – 5390.

14. Fujii Y., Kyuno E., Tsuchiya R. // Bull. Chem. Soc. Japan. – 1969. – 42, N 6. – P. 1569 – 1575.

15. Altomare A., Burla M.C., Carnalli M. et al. // J. Appl. Crystallogr. – 1999. – 32, N 1. – P. 115.

16. Sheldrick G.M. SHELX-97. Program for the Solution and Refinement of Crystal Structures. – University of

Göttingen, Germany, 1997.

17. Spek A.L. // J. Appl. Crystallogr. – 2003. – 36, N 1. – P. 7.

18. Sabo T.J., Grguric-Sipka S.R., Trifunovic S.R. // Synth. & React. in Inorg. & Metal-Org.Chem. – 2002. – 32,

N 9. – P. 1661 – 1717.

19. Srdanov G., Herac R., Radanovic D.J., Veselinovic D.S. // Inorg. Chim. Acta. – 1980. – 38, N 1. – P. 37 –

42.

20. Green C.A., Place H., Willett R., Legg J.I. // Inorg. Chem. – 1986. – 25, N 26. – P. 4672 – 4677.

21. Sakagami N., Nakahanada M., Ino K. et al. // Ibid. – 1996. – 36, N 3. – P. 683 – 688.

22. . ., . ., . ., . . // . – 1997. – 42,  1. –

. 107 – 115.

23. . ., . ., . . . // . – 2002. – 47,  5. – . 849 – 855.

24. Pavelcik F., Kettman V. // Coll. Czech. Chem. Comm. – 1983. – 48, N 5. – P. 1376 – 1389.

25. . ., . ., . . . // . – 2002. – 47,  5. – . 849 –

855.


