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Abstract

C38H32MnN6O12, monoclinic, P21/n (no. 14), a = 16.278(4) Å,
b = 13.362(3) Å, c = 18.486(5) Å, * = 115.230(4)°,
V = 3637.3 Å3, Z = 4, Rgt(F) = 0.053, wRref(F

2) = 0.107,
T = 113 K.

Source of material

0.4601 g 1,10-phenanthroline was added into the water:methanol
(1:1) solution containing 1.0025 g manganese 2-nitrobenzoate,
and the mixture was refluxed for two hours. Yellow crystals were
obtained after the filtrate was allowed to stand at room tempera-
ture for about one week.

Experimental details

All H atoms are refined as riding on their parent atoms with with
Uiso = 1.5 Ueq(O) and Uiso = 1.2 Ueq(C).

Discussion

The Mn1 atom adopts a distorted octahedral coordination. In the
complex there exist two types of --- stacking involving 2-
nitrobenzoate anion and 1,10-phenanthroline with the relevant
distances being d(Cg1)))Cg2) = 3.653(2) Å, d(Cg1)))Cg2perp) =
3.341 Å; d(Cg3)))Cg4) = 3.601(2) Å and d(Cg3)))Cg4perp) =
3.422 Å (Cg1, Cg2, Cg3 and Cg4 are the centroids of C2-C7 ben-
zene ring, C18-C21C25C26 benzene ring, C8-C14 benzene ring
and C30-C33C37C38 benzene ring, respectively; Cgi)))Cgjperp is
the perpendicular distance from Cgi ring to Cgj ring). In addition
to --- stacking, there are hydrogen bonds between uncoordi-
nated H2O molecules and between the complex and the uncoordi-
nated H2O molecule. The hydrogen bonds stabilize the crystal
structure.
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Crystal: yellow prism, size 0.10 " 0.18 " 0.20 mm
Wavelength: Mo K+ radiation (0.71073 Å)
.: 4.38 cm-1

Diffractometer, scan mode: Bruker Smart APEX CCD, #'%
2,max: 54°
N(hkl)measured, N(hkl)unique: 35327, 7898
Criterion for Iobs, N(hkl)gt: Iobs > 2 )(Iobs), 6917
N(param)refined: 514
Program: SHELXTL [2]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: liuchengqi1919@163.com)

H(3) 4e 0.7299 0.6567 0.2378 0.028
H(4) 4e 0.7929 0.7658 0.3458 0.039
H(5) 4e 0.7746 0.9383 0.3260 0.041
H(6) 4e 0.6899 1.0021 0.1979 0.035
H(10) 4e 0.6552 0.7121 &0.2086 0.029
H(11) 4e 0.7108 0.6156 &0.2826 0.036
H(12) 4e 0.8429 0.6622 &0.2937 0.037
H(13) 4e 0.9187 0.8089 &0.2328 0.030
H(15) 4e 0.8642 0.5568 0.1427 0.025
H(16) 4e 0.9602 0.5150 0.2741 0.030
H(17) 4e 1.0263 0.6415 0.3676 0.031
H(19) 4e 1.0456 0.8287 0.3979 0.033
H(20) 4e 1.0104 0.9905 0.3542 0.033
H(22) 4e 0.9256 1.1122 0.2409 0.031
H(23) 4e 0.8285 1.1369 0.1065 0.031
H(24) 4e 0.7783 0.9987 0.0214 0.027
H(27) 4e 0.6810 0.5450 &0.0461 0.025
H(28) 4e 0.6826 0.4057 &0.1218 0.028
H(29) 4e 0.8023 0.3858 &0.1584 0.028
H(31) 4e 0.9496 0.4522 &0.1554 0.030
H(32) 4e 1.0634 0.5688 &0.1102 0.031
H(34) 4e 1.1323 0.7252 &0.0298 0.030
H(35) 4e 1.1184 0.8576 0.0463 0.031
H(36) 4e 0.9881 0.8712 0.0685 0.027
H(9A) 4e 0.4507 0.5943 1.0041 0.052
H(9B) 4e 0.4020 0.5088 0.9594 0.052
H(10A) 4e 0.8168 0.7302 0.5233 0.062
H(10B) 4e 0.8122 0.8182 0.4767 0.062
H(11A) 4e 0.4542 0.7809 0.1414 0.063
H(11B) 4e 0.4995 0.6949 0.1287 0.063
H(12A) 4e 0.5879 0.0643 0.9431 0.075
H(12B) 4e 0.6221 0.0502 0.8835 0.075

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso



454 [Mn(C7H4NO4)2(C12H8N2)2] ) 4H2O
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C(1) 4e 0.6389(1) 0.6884(2) 0.0836(1) 0.017(1) 0.019(1) 0.022(1) 0.0029(9) 0.0076(9) 0.0005(9)
C(2) 4e 0.6719(1) 0.7626(2) 0.1518(1) 0.014(1) 0.023(1) 0.021(1) &0.0014(9) 0.0109(9) &0.0023(9)
C(3) 4e 0.7216(2) 0.7268(2) 0.2291(1) 0.022(1) 0.030(1) 0.022(1) 0.004(1) 0.013(1) 0.004(1)
C(4) 4e 0.7593(2) 0.7916(2) 0.2935(2) 0.024(1) 0.057(2) 0.019(1) 0.001(1) 0.010(1) &0.003(1)
C(5) 4e 0.7479(2) 0.8941(2) 0.2818(2) 0.029(1) 0.047(2) 0.032(2) &0.011(1) 0.018(1) &0.021(1)
C(6) 4e 0.6981(2) 0.9320(2) 0.2063(2) 0.028(1) 0.028(1) 0.040(2) &0.006(1) 0.022(1) &0.011(1)
C(7) 4e 0.6604(1) 0.8658(2) 0.1430(1) 0.020(1) 0.024(1) 0.021(1) 0.0018(9) 0.013(1) 0.0001(9)
C(8) 4e 0.7119(2) 0.8837(2) &0.1313(1) 0.022(1) 0.020(1) 0.021(1) &0.0007(9) 0.010(1) 0.0001(9)
C(9) 4e 0.7532(1) 0.8196(2) &0.1749(1) 0.021(1) 0.018(1) 0.015(1) 0.0037(9) 0.0077(9) 0.0042(9)
C(10) 4e 0.7089(2) 0.7324(2) &0.2129(1) 0.029(1) 0.021(1) 0.023(1) &0.003(1) 0.011(1) 0.002(1)
C(11) 4e 0.7420(2) 0.6747(2) &0.2570(1) 0.046(2) 0.019(1) 0.023(1) &0.002(1) 0.012(1) &0.002(1)
C(12) 4e 0.8204(2) 0.7026(2) &0.2640(2) 0.049(2) 0.025(1) 0.026(1) 0.011(1) 0.021(1) 0.003(1)
C(13) 4e 0.8654(2) 0.7887(2) &0.2278(1) 0.029(1) 0.025(1) 0.026(1) 0.009(1) 0.017(1) 0.006(1)
C(14) 4e 0.8313(1) 0.8453(2) &0.1840(1) 0.023(1) 0.015(1) 0.019(1) 0.0019(9) 0.007(1) 0.0015(9)
C(15) 4e 0.8924(1) 0.6090(2) 0.1799(1) 0.021(1) 0.020(1) 0.026(1) 0.0011(9) 0.014(1) 0.0006(9)
C(16) 4e 0.9489(2) 0.5833(2) 0.2587(1) 0.024(1) 0.023(1) 0.031(1) 0.004(1) 0.015(1) 0.006(1)
C(17) 4e 0.9878(2) 0.6577(2) 0.3136(1) 0.021(1) 0.036(1) 0.023(1) 0.003(1) 0.011(1) 0.006(1)
C(18) 4e 0.9704(2) 0.7588(2) 0.2896(1) 0.018(1) 0.029(1) 0.021(1) &0.0003(9) 0.010(1) &0.002(1)
C(19) 4e 1.0067(2) 0.8412(2) 0.3434(1) 0.020(1) 0.041(2) 0.019(1) &0.000(1) 0.006(1) &0.003(1)
C(20) 4e 0.9861(2) 0.9370(2) 0.3173(1) 0.021(1) 0.035(1) 0.026(1) &0.006(1) 0.009(1) &0.013(1)
C(21) 4e 0.9285(1) 0.9588(2) 0.2353(1) 0.019(1) 0.022(1) 0.026(1) &0.0029(9) 0.013(1) &0.0072(9)
C(22) 4e 0.9034(2) 1.0565(2) 0.2059(2) 0.025(1) 0.021(1) 0.036(2) &0.005(1) 0.018(1) &0.010(1)
C(23) 4e 0.8467(2) 1.0713(2) 0.1268(2) 0.029(1) 0.016(1) 0.040(2) 0.000(1) 0.021(1) &0.002(1)
C(24) 4e 0.8163(2) 0.9878(2) 0.0765(1) 0.024(1) 0.020(1) 0.027(1) 0.0005(9) 0.014(1) &0.000(1)
C(25) 4e 0.8932(1) 0.8793(2) 0.1807(1) 0.015(1) 0.021(1) 0.021(1) &0.0011(9) 0.0099(9) &0.0029(9)
C(26) 4e 0.9140(1) 0.7776(2) 0.2083(1) 0.016(1) 0.021(1) 0.020(1) &0.0001(9) 0.0105(9) &0.0027(9)
C(27) 4e 0.7300(1) 0.5375(2) &0.0608(1) 0.020(1) 0.022(1) 0.021(1) 0.0007(9) 0.010(1) &0.0010(9)
C(28) 4e 0.7302(2) 0.4536(2) &0.1062(1) 0.025(1) 0.019(1) 0.025(1) &0.0042(9) 0.009(1) &0.0044(9)
C(29) 4e 0.8007(2) 0.4420(2) &0.1276(1) 0.030(1) 0.019(1) 0.021(1) 0.002(1) 0.010(1) &0.0044(9)
C(30) 4e 0.8705(1) 0.5140(2) &0.1035(1) 0.023(1) 0.020(1) 0.016(1) 0.0040(9) 0.0082(9) 0.0008(9)
C(31) 4e 0.9464(2) 0.5063(2) &0.1235(1) 0.029(1) 0.023(1) 0.027(1) 0.007(1) 0.016(1) &0.004(1)
C(32) 4e 1.0133(2) 0.5756(2) &0.0970(1) 0.026(1) 0.026(1) 0.033(1) 0.007(1) 0.018(1) 0.001(1)
C(33) 4e 1.0102(1) 0.6588(2) &0.0496(1) 0.020(1) 0.021(1) 0.021(1) 0.0059(9) 0.010(1) 0.0041(9)
C(34) 4e 1.0801(2) 0.7308(2) &0.0195(1) 0.021(1) 0.024(1) 0.034(1) 0.003(1) 0.015(1) 0.005(1)
C(35) 4e 1.0717(2) 0.8088(2) 0.0249(1) 0.021(1) 0.023(1) 0.034(1) &0.003(1) 0.012(1) &0.002(1)
C(36) 4e 0.9935(2) 0.8159(2) 0.0385(1) 0.023(1) 0.019(1) 0.028(1) 0.0004(9) 0.012(1) &0.002(1)
C(37) 4e 0.9352(1) 0.6702(2) &0.0316(1) 0.019(1) 0.015(1) 0.017(1) 0.0059(8) 0.0077(9) 0.0045(8)
C(38) 4e 0.8645(1) 0.5957(2) &0.0586(1) 0.018(1) 0.017(1) 0.016(1) 0.0049(9) 0.0064(9) 0.0033(9)
Mn(1) 4e 0.79168(2) 0.75264(2) 0.02540(2) 0.0180(2) 0.0164(2) 0.0175(2) 0.0003(1) 0.0091(1) &0.0019(1)
N(1) 4e 0.6039(1) 0.9080(2) 0.0637(1) 0.030(1) 0.025(1) 0.035(1) 0.0115(9) 0.021(1) 0.0066(9)
N(2) 4e 0.8811(1) 0.9360(1) &0.1446(1) 0.021(1) 0.022(1) 0.032(1) 0.0020(8) 0.0092(9) 0.0025(9)
N(3) 4e 0.8758(1) 0.7030(1) 0.1542(1) 0.0168(9) 0.0178(9) 0.021(1) 0.0001(7) 0.0107(8) &0.0018(8)
N(4) 4e 0.8378(1) 0.8939(1) 0.1016(1) 0.0204(9) 0.0173(9) 0.022(1) &0.0003(8) 0.0128(8) &0.0027(8)
N(5) 4e 0.7945(1) 0.6072(1) &0.0371(1) 0.0201(9) 0.0174(9) 0.018(1) 0.0009(7) 0.0093(8) &0.0011(7)
N(6) 4e 0.9265(1) 0.7492(1) 0.0115(1) 0.0190(9) 0.0171(9) 0.018(1) &0.0004(7) 0.0080(8) &0.0001(7)
O(1) 4e 0.67552(9) 0.6899(1) 0.03584(9) 0.0202(8) 0.0242(8) 0.0204(9) &0.0033(6) 0.0114(7) &0.0040(7)
O(2) 4e 0.5803(1) 0.6263(1) 0.0820(1) 0.0319(9) 0.0266(9) 0.039(1) &0.0136(7) 0.0217(8) &0.0098(8)
O(3) 4e 0.5483(1) 0.8533(1) 0.0134(1) 0.035(1) 0.037(1) 0.025(1) 0.0129(8) 0.0072(8) &0.0003(8)
O(4) 4e 0.6146(1) 0.9972(1) 0.0524(1) 0.044(1) 0.027(1) 0.059(1) 0.0106(8) 0.030(1) 0.0179(9)
O(5) 4e 0.7091(1) 0.8461(1) &0.06958(9) 0.0232(8) 0.0241(8) 0.0201(9) 0.0028(7) 0.0119(7) 0.0018(7)
O(6) 4e 0.6792(1) 0.9652(1) &0.1622(1) 0.045(1) 0.0250(9) 0.038(1) 0.0147(8) 0.0273(9) 0.0123(8)
O(7) 4e 0.8777(1) 0.9634(1) &0.0828(1) 0.046(1) 0.028(1) 0.029(1) &0.0052(8) 0.0134(9) &0.0063(8)
O(8) 4e 0.9239(1) 0.9803(1) &0.1759(1) 0.041(1) 0.034(1) 0.072(1) &0.0104(9) 0.040(1) &0.003(1)
O(9) 4e 0.3985(1) 0.5653(1) 0.9809(1) 0.0264(9) 0.036(1) 0.043(1) 0.0013(8) 0.0151(8) &0.0046(8)
O(10) 4e 0.7860(1) 0.7653(2) 0.4824(1) 0.029(1) 0.059(1) 0.035(1) &0.0081(9) 0.0128(8) &0.0017(9)
O(11) 4e 0.4661(1) 0.7173(1) 0.1518(1) 0.054(1) 0.032(1) 0.059(1) 0.0058(9) 0.043(1) 0.0053(9)
O(12) 4e 0.5932(1) 0.0878(1) 0.9025(1) 0.082(2) 0.035(1) 0.054(1) 0.030(1) 0.049(1) 0.018(1)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23


