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Abstract

The crystal structure of Ethylenediammonium chromate, C,H,(N,"CrQ,, has been determined by X-
ray crystallography. Crystal data: a=6.667(2), b=8.845(2), ¢=11.827(2) A, Orthorhombic, P2,2,2,
(Space Group No=19), Z=4, V=697.4(3) A’, Dc=1.696 cm™, p=1.594 mm™'. The structure was
solved by Patterson method and refined by full matrix least-square methods using unit weights. The
final R and S values were R,=0.0254, R,=0.00.070, R,;=0.0255 and S=1.133 for the observed 1195
reflections. Bond length and angles of two ions are similar to the previously reported data. The eth-
ylenediammonium ion has trans-configuration and are linked through many hydrogen bonds with
neighboring anions.
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Table 1. Experiment data for the X-ray diffraction
study

a. Crystal parameters

a=6.667(2) A Color=Dark brown
b=8.8452) A Formula=C,H,\N, - CrO,
c=11.827(2) A Space Group=P2,/2,2,(SG=19)
2=90.00(2)° Mol. Wt.=178.12

B=90.00(2)° De=1.696 gem™

¥=90.00(2)° p=1.594 mm™'

Z=4 Fp=368

V=697.43) A*  Shape=Tablet

b. Data Collection

Radiation=Mo-Ka, 0.71073 A
Monochromator=Graphite

Unit Cell=23 reflections, 6.89°<6<13.53°
Mode=w/26

0 range=2.88°<0<25.02°

Standard Reflections=1 -2 6,2 2 5,2 3 4
HKL Range=7 709 0 13

¢. Structure solution

Solution=WinGX v1.64.05, SHELX97
Correction=Lorentz, Polarization, Linear decay
(averaging, —1.00032 on I)
Reflection=Total 1204, 1195 with [>2.0c(])
Refinement method=Full-matrix least square on £
Absorption correction type=DIFABS(Refdelf),
Tmin=0.6793, Tmax=1.00

Extinction correction=none
Data/restraints/parameters=122
Goodness of fit on F=1.133
Final R indices [[>2o(D)] R,*=0.0254, @R,"=0.070
R indices (all data) R,>=0.0255, @R,*=0.070
Weight 0=1/[c*(F)+(0.0453P)*+0.2796P],

where P=(F 2+2FH/3
Largest diff. peak and hole=0.254 and —0.266 /A’
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Table 2. Atomic coordinates and equvalent isotropic
thermal parameters of nonhydrogen atoms

X y z Ueq

Cr 032914(5) -0.01225(4) 0.39024(3) 0.02220(15)
Ol 0.17333)  0.13764(18) 0.39224(14) 0.0266(4)

02 02857(3) -0.1099(2) 0.27298(15) 0.0334(5)
03 02835(4) -0.1175(2) 0.50030(16) 0.0383(5)
04 0.5564(3)  0.0509(3) 03924(2)  0.0409(5)
NI 09615(4)  0.1423(3) 0.1882(2)  0.0284(5)
Cl 0.8391(4) 0.0041(3) 0.1804Q2)  0.0274(5)
C2 0.6663(4) 0.0252(3) 0.0981(Q2) 0.0266(5)
N2 0.5504(4) —0.1172(3) 0.0909(2)  0.0264(5)
HI 0900(6)  0207(4)  0.1903)  0.036(11)
H2 1.036(6)  0.152(4) 0.121(3)  0.045(10)
H3 1.0507)  0.39(5) 02594)  0.066(13)
H4 0.787(5) -0.0203) 0248(3)  0.029(7)
HS 0930(6) —-0.076(4) 0.152(3)  0.038(10)
H6 0.716(5)  0.0453)  0.024(3)  0.034(8)
H7 0570(6)  0.107@) 0.116(3)  0.0419)
H8 0472(6) —0.123(4)  0.0353)  0.039(10)
HO 0470(6) -0.128(4) 0.151(3)  0.043(10)
HI10 0.631(3) -0.192(4)  0.089(2)  0.027%(8)
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Table 3. Bond distances (A), bond angles (°) and possible hydrogen bonds

Cr 01 1.685(2) Cr 02 1.659(2) Cr 03 1.629Q2) Cr 04 1.615(2)
N1 Cl 1.473(4) Cl C2 1.519(4) C2 N2 1.480(3)
N1 H1 0.71(4) N1 H2 0.94(4) N1 H3 1.02(5) Cl H4 0.90(3)
Cl HS5 0.994) C2 H6 0.95(3) C2 H7 0.99(4) N2 H8 0.84(4)
N2 H9 0.89(4) N2 H10 0.85(4)
O1 Cr 02 108.3(1) 01 Cr O3 108.9(1) 01 Cr 04 107.8(1)
02 Cr 03 109.7(1) 02 Cr 04 110.9(1) 03 Cr 04 111.1(1)
Nl C1 C2 111.0(2) Cl C2 N2 109.2(2)
Cl N1 HI 111(3) Cl Nt H2 108(2) Ct N1 H3 110(3)
H1 N1 H2 105(4) HI N1 H3 109(4) H2 N1 H3 113(3)
N1 Cl1 H4 111(2) N1 C1 H5 106(2) C2 Cl H4 108(2)
C2 C1 H5 110(2) H4 Cl1 H5 112(3)
N2 C2 H6 106(2) N2 C2 H7 107Q2) Cl C2 H6 111(2)
Cl C2 H7 117(2) H6 C2 H7 106(3)
C2 N2 H8 115(2) C2 N2 H9 111(3) C2 N2 H10 109(2)
H8 N2 H9 104(3) H8 N2 H10 108(3) H9 N2 HI10 108(3)
D-H H..A D..A <(DHA) D-H--A Sym. codes
1. 0.71(4) 2.08(4) 2.780(3) 170(4) N1-HI..02 1.0-x, 0.5-y, 0.5~z
2. 1.02(5) 1.78(5) 2.796(3) 172(4) N1-H3..01 1.0+x, Y, z
3. 0.94(4) 1.89(4) 2.807(3) 164(3) N1-H2...03 1.5-x, -y, z-0.5
4. 0.89(4) 1.90(4) 2.784(3) 168(4) N2-H9...02 X, Yy, oz
5. 0.84(4) 1.95(4) 2.789(3) 172(3) N2-HS...01 0.5-x, -y, z-0.5
6. 0.85(4) 2.01(4) 2.853(3) 172(3) N2-H10...01 1.0-x, y-0.5, 0.5~z
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