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Crystal Structure and Magnetic Behavior of the Cyano-Bridged Complex
[Cu((DETA)],[Cr(CN)¢l,- 5H,0 (DETA=Diethylenetriamine)
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Abstract: A new coordination complex [Cu(I)(DETA)];|Cr(CN)g,5H,0 (DETA=diethylenetriamine) was synthe-
sized, its crystal structure and magnetic properties were determined. The crystal crystallizes in monoclinic space
group P2/c, with unit cell constants a=2.056 6(7) nm, b=1.4407(5) nm, ¢=1.513 3(5) nm, 8=95.996(6)°, and V=
4.459(3) nm?, Z=4, D,=1.499 g-cm>, F(000)=2 060, w(Mo Ka)=1.936 mm™, R,=0.052 3, wR,=0.1062. The struc-
ture consists of a one-dimensional chain of [Cu(DETA)],[Cxr(CN)s]* and binuclear [Cu(DETA)][Cr(CN)4|". The coor-

dination geometries around Cu** atoms are distorted square-based pyramidal and distorted square,

respectively.

Magnetism studies show that there are ferromagnetic interactions between Cu** and Cr* ions. CCDC: 272213.
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Table 1 Crystal structure parameters of the title complex
Formula C4HCr,CusN,,O5 Absorption coefficient / mm™ 1.936
Formula weight 1006.46 0 range for data collection / (°) 1.00 to 26.42
Temperature / K 293(2) Crystal size / mm 0.22 x 0.20 x 0.16
Wavelength / nm 0.071073 Limiting indices -23<h<25,-10<k=<18, -16<I<18
Crystal system Monoclinic Reflections collected / unique 25049 /9 153 [R(int)=0.076 7]
Space group P2/c Completeness to 6=26.42° 99.9%
a/ nm 2.056 6(7) Absorption correction Semi-empirical from equivalents
b / nm 1.440 7(5) Max. and min. transmission 1.000 00 and 0.838 56
¢/ nm 1.513 3(5) Refinement method Full-matrix least-squares on F
B/ 95.996(6) Data / restraints / parameters 915370/ 505
Volume / nm? 4.459(3) Final R indices [I>20(])] R=0.052 3, wR,=0.106 2
A 4 R indices (all data) R=0.120 3, wR,=0.132 8
Density / (Mg-m™) 1.499 Largest diff. peak and hole / (e*nm™) 656 and -468
F(000) 2 060
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Fig.2 Packing drawing of the complex

Fig.1 Crystal structure of the complex
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Table 2 Select bond distance (nm) and bond angle (°)

Cu(1)-N(1) 0.199 1(5) Cr(2)-C(9) 0.207 4(6) Cr(1)-C(2) 0.208 0(6)
Cu(1)-N3)#1 0.228 1(5) Cr(2)-C(10) 0.207 8(6) Cr(1)-C(5) 0.208 6(6)
Cu(2)-N(4)#2 0.198 7(5) Cr(2)-C(11) 0.208 5(6) C(1)-N(1) 0.114 5(6)
Cu(2)-N(2) 0.232 0(5) Cr(1)-C(1) 0.205 6(5) C(2)-NQ) 0.113 9(6)
u(3)-N(7) 0.197 9(5) Cr(1)-C(4) 0.205 7(5) C(3)-N3) 0.114 9(6)
Cr(2)-C(12) 0.205 6(7) Cr(1)-C(6) 0.207 1(5) C(4)-N(4) 0.113 3(6)
Cr(2)-C(8) 0.207 2(6) Cr(1)-C(3) 0.207 9(6) C(7)-N(7) 0.114 9(6)
Cr(2)-C(7) 0.204 9(6)
N(1)-Cu(1)-N(3)#1 98.40(18) N(5)-C(5)-Cx(1) 176.5(5) N(1)-C(1)-Cx(1) 176.5(5)
N@)#2-Cu(2)-N(2) 95.09(18) N(6)-C(6)-Cx(1) 174.1(5) C(1)-N(1)-Cu(1) 171.3(5)
C(1)-Cr(1)-C(4) 88.3(2) N(8)-C(8)-Cr(2) 177.6(6) C(2)-N(2)-Cu(2) 138.9(4)
C(1)-Cx(1)-C(6) 90.5(2) N(10)-C(10)-Cx(2) 177.7(6) N(4)-C(4)-Cx(1) 176.2(5)
C(1)-Cx(1)-C3) 175.57(19) N(11)-C(11)-Cr(2) 178.1(6) C(4)-N()-Cu(2)#1 174.7(5)
C(1)-Cr(1)-C(2) 88.9(2) C(7)-Cx(2)-C(12) 86.8(2) N(7)-C(7)-Cx(2) 171.6(5)
C(1)-Cr(1)-C(5) 93.6(2) C(7)-Cx(2)-C(8) 89.5(2) C(7)-N 7) Cu(3) 165.9(5)
N(2)-C(2)-Cx(1) 174.2(4) C(7)-Cx(2)-C(9) 175.8(2) N(9)-C(9)-Cx(2) 177.3(6)
N(3)-C(3)-Cx(1) 173.5(4) C(7)-Cx(2)-C(10) 89.8(2) N(12)- ( 2)-C1(2) 179.1(6)
C(3)-NB3)-Cu(1)#2 139.9(4) C(7)-Cr(2)-C(11) 94.2(2)
Symmelry transformations: #1: —x+2, y+1/2, ~2+3/2; #2: —x+2, y—1/2, —243/2.
®3 TEMNSEHE
Table 3 Distances (nm) and angles (°) involving hydrogen bonding
D-H A d(D-H) d(H--A) £ DHA d(D---A)
N13-H13D N2 0.090 0 0.216 4 162.61 0.303 5
N14-H14 N8 0.091 0 0.223 0 153.19 0.307 0
N15-H15C N5 0.090 0 0.230 8 151.14 03127
N15-H15D NI1% 0.090 0 0.239 4 152.47 0.321 9
N16-H16D N6 0.090 0 0.244 9 154.35 0.328 4
N17-H17 N5® 0.091 0 0.220 0 151.17 0.303 0
N18-H18D N8* 0.090 0 0.219 9 159.45 0.305 8
N21-H21C 05 0.090 0 0.224 1 157.85 0.309 4

Symmetry transformations: ' —x+2, —y, —z+1; " —x+2, —y, —z+1; " x, —y+1/2, z4+1/2; ¥ =x+2, —y, —z+1; " x, y—1, z.
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Fig.3 Temperature dependence of x,,T(x.)
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