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Bis(ethylenediamine)cuprate(Il) * dichromate, Cu(C,HgN,), ° Cr,0,2] AAFEE a=5.682(1),
b=8.567(2), ¢c=14.839(3) A, 0=97.50(2), B=101.06(1), y=109.38(2)°, AFA A (Triclinic), &7+
P-1, 37+ W& 20|, Z=2, V=653.9(2) A’ D,=2.030 gem™, p=3.273 mm 'o| ¢} FZFH
o FEFEYOR Flon, HA Ao AYUsieg, T AR FEL 2291709 3
Aubdo| dfsled R =0.0256, R,=0.0708, R,=0.0316, S=1.151°]%{c}. F2] Fo].29] Cu-N& Ht
A7} 2.0103) Aoz, well 72| #2202 Cu-0 HHH =7t 2.5252) Az %22l B
A FE2EF A vk F7HA] o] 2E2 [1111233E wetA AleTE2E JAskaL, o] £5 X
&3k olxkd (0-11HAtel ¥l AdHE FE Abolole N1-059) N3-01 44822 A4
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Abstract

The crystal structure of Bis(ethylenediamine)cuprate(IT) - dichromate, Cu(C,H;N,), - Cr,0;, has
been determined by X-ray crystallography. Crystal data: a=5.682(2), b=8.567(3), c=14.839(3) A,
a=97.50(2), P=101.06(1), y=109.28(2)°, Triclinic, P-1 (SG No=2), Z=2, V=653.9(2) A’, D=
2.030 gem™, p=3.273 mm™'. The structure was solved by Patierson method and refined by full matrix
least-square methods using unit weights. The final R and S values were R =0.0256, R, =0.0708, R, =
0.0316 and S=1.151 for the observed 2291 reflections. The two cupper complex ion has the usual dis-
torted octahedral structure with mean four Cu-N distances of 2.010(3) A and the longer mean Cu-O
distance of 2.525(2) A. The Cu-complex and dichromate ions are linked to form infinite chain
arranged alternatively along the [111]-direction. The neighboring chains in the (0-11) plane are con-
nected with N1-O5 and N3-O1 hydrogen bonds.
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Table 1. Experiment data for the X-ray diffraction study

a. Crystal parameters

a=5.682(1) A Color = Brown

b = 8.567(2) A Formula = Cu(C,HgN,), - Cr,0,
c = 14.849(3) A Space Group = P-1(SG=2)

a = 97.50(2)° Mol. Wt. = 399.75

B = 101.06(1)° Dec = 2.030 gem™

y = 109.38(2)° p= 3273 mm’

Z=2 Fooo = 402

V =653.92) A’ Shape = Tablet

b. Data Collection

Radiation = Mo-Ka, 0.71073 A
Monochromator = Graphite

Unit Cell = 16 reflections, 5.97°<0<28.12°
Mode = ®/20

0 range = 1.43°<0<24.97°

Standard Reflections =4 04, 0 -4 0, 4 4 -8
HKL Range = -6 6 -10 10 0 17

¢. Structure solution

Solution = WinGX v1.64.05, SHELX97

Correction = Lorentz, Polarization, Linear decay (averaging, 1.00269 on I)
Reflection = Total 2291, 1979 with I >2.0c(1)

Refinement method = Full-matrix least square on F*

Absorption correction type = DIFABS(Refdelf), Tmin = 0.462, Tmax = 0.8250

Extinction correction = none

Data/restraints/parameters = 167

Goodness of fit on F* = 1.151

Final R indices [>20(I)] R,*=0.0256, wR,"=0.0708

R indices (all data) R=0.316 oR,"=0.0734

Weight o=1/[c*(F,})+(0.0381P)*+0.3643P)

where P=(F +2F2)/3
Largest diff. peak and hole = 0.436 and —0.304 e/A’
aRl:Z”Fc|_|Fc”7/E|F;0‘ ,
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Table 2. Atomic coordinates and equvalent isotropic thermal parameters of nonhydrogen atoms

X y z Ueq

Cul 0.0000 0.0000 0.0000 0.02845(15)

N1 0.2677(5) 0.209403) —0.01594(19) 0.0360(6)

Cl 0.2050(7) 0.2211(5) —0.1155(3) 0.0492(9)

C2 —0.0813(8) 0.1717(5) —0.1478(3) 0.0519(9)

N2 —0.2042(5) 0.0070(3) —0.12499(18) 0.0367(6)

Cu2 0.5000 0.5000 0.5000 0.02856(15)

N3 0.4250(5) 0.7096(3) 0.48415(19) 0.0363(6)

C3 0.3993(7) 0.7209(5) 0.3846(3) 0.0488(8)

C4 0.6041(8) 0.6717(5) 0.3520(3) 0.0514(9)

N4 0.5862(5) 0.5065(3) 0.37493(18) 0.0362(6)

Crl —-0.05109(9) 0.17334(6) 0.34290(3) 0.03324(16)

01 0.0260(4) 0.3340(3) 0.42876(16) 0.0432(6)

02 0.0814(5) 0.0434(3) 0.3754(2) 0.0535(6)

03 —0.3570(5) 0.0820(4) 0.3074(2) 0.0613(7)

04 0.0814(4) 0.2496(3) 0.25013(16) 0.0403(5)

Cr2 -0.06744(9) 0.32657(6) 0.15707(3) 0.03314(16)

05 —0.2374(4) 0.1659(3) 0.07116(15) 0.0417(5)

06 0.1627(5) 0.4564(3) 0.1246(2) 0.0543(6)

o7 —0.2474(6) 0.4172(4) 0.1924(2) 0.0617(8)
Table 3. Bond distances (A) and bond angles (°) with e.s.d.’s in parentheses
A; Bond distances (A)
Cul NI 2.007(3) Cul N2 2.010(2) Cul O5 2.526(2) N1 Ct 1.477(4)
Cl C2 1.499(5) C2 N2 1.467(5)
Cu2 N3 2.011(3) Cu2 N4 2.011(3) Cu2 01 2.523(2) N3 C3 1.476(4)
C3 C4 1.502(5) C4 N4 1.473(5)
Crl O1 1.624(2) Crl 02 1.612(3) Crl O3 1.597(2) Crl 04 1.787(2)
04 Cr2 1.794(2) Cr2 05 1.625(2) Cr2 06 1.611(3) Cr2 07 1.597(2)
B; Bond angles (°)
Ni Cul N2 84.78(11) N1 Cul O5 92.70(9) N2 Cul O5 85.97(9)
Cul N1 C1  107.9(2) N1 C1 C2 107.9(3) Cl C2 N2 108.1(3)
C2 N2 Cul 108.8(2)
N3 Cu2 N4 85.02(11) N3 Cu2 O1 87.26(9) N4 Cu2 Ol  93.98(9)
Cu2 N3 C3  107.8(2) N3 C3 C4  108.0(3) C3 C4 N4 108.2(3)
C4 N4 Cu2 108.5(2)
01 Cr1 02 110.01(13) 01 Cr1 O3  110.50(15) 01 Cr1 04  107.93(12)
02 Cr1 O3 111.15(15) 02 Cr1 04 106.59(13) 03 Crl 04 110.55(13)
Crl 04 Cr2 126.93(12) 04 Cr2 05 107.84(12) 04 Cr2 06 106.68(13)
04 Cr2 07 110.52(13) 05 Cr2 06 110.04(13) 05 Cr2 O7 110.25(15)
07 Cr2 06 111.39(15) Cr2 OS5 Cul 117.09(10) Crl O1 Cu2 117.21(11)
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Table 4. Hydrogen bonds (A, ) between Cu(en),” and Cr,0," ions, torsion angles (°) and deviation least
squares planes

a; Selected hydrogen bonds (with esds except fixed and riding H)

D H A DH HA DA <DHA Symmetry codes of A
N1 -HIB...O5a 0.90 2.15 3.02403) 164.1 1. 1+x, y, z
NI -H1A...06 0.90 2.20 3.057(4) 159.9 2. X, Y, Z
N2b-H2C...04b 0.90 2.18 - 3.036(4) 159.9 3. —X, -y, —Z
N3 -H3A..Olc 0.90 2.15 3.023(3) 164.2 4. X, 1-y, 1-z
N3 -H3B...02b 0.90 2.20 3.058(4) 159.8 5. 1-x, 1=y, 1-z
N4 -H4D...04 0.90 2.17 3.035(4) 159.7 2. X, ¥, Z
b; Selected torsion angles
N1 Ct C2 N2 —52.5(4)
N3 C3 C4 N4 52.5(4)

¢; Deviation from Least-squares planes

1; —3.822(6)x + 6.260(8)y + 7.51(2)z = 0.013(1)
Cul -0.013(1), N1 0.155(2), C1 -0.280(3), C2 0.263(3), N2 —0.126(2)
2; 3.820(6)x + 2.45(1)y + 3.66(2)z = 4.978(8)
Cu2 ~0.013(1), N3 0.156(2), C3 —0.280(2), C4 0.263(3), N4 —0.126(2)
Dihedral angle of 1 and 2 = 84.5(1)
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