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Abstract

The crystal structure of Tris(ethylenediamine)nickel(lchromate has been determined by X-ray
crystallography. Crystal data : a=9.027(2)4, c=9.751()A, pseudohexagonal P3lc (space group=163), Z=2, V
=6379(2)A’, Dealc=1714gem ™, 1=21635cm ™", The intensity data were collocted with Mo—Ke radiation (A
=0.7107A ) on an automatic four—circle diffractometer with a graphite monochromator. 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=0029, Ry=0032, Ru=0.049 and S=1018 for 342 observed reflections. The chromate
ions are located at position of point symmetry 32 and their oxygens are sixfold disordered in an unusual
way. Extensive strong hydrogen bonds between complex cations and chromate anions are found in axial and
equatorial directions,
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Table 1. Experiment data for the X-ray diffraction

study.

a; Crystal parameters

a=9.027(2)A Crystal =Yellow, Needle

c=9515A Formula  =NiCrO:CoNet

Y=12000(1)" Size =0.066, 0.066, 0.396mm

V=68792)A° SpaceGroup  =P31c(NSPG=163)

Z=2 Mol Wt =3%.00 ,

F(000)=372 Deale =1.714 gem™
I =21 .635cm

b ; Data Collection

Radiation =Mo—Ka, 0.7107A

Monochrormator =Incident beam, Graphite

UnitCell =21 Reflections, 520< 28 <3l.60

Mode =w/28

OBrange =2< 20 <Ho

Standard Reflections =002 212 170

HKLrange =HT010,KI010L0 11

¢ ; Structure solution

Correction =Lorentz, Polarisation, Linear decay
(averaging, 099993 on D)
Enmpirical ~ absorption  correction
(DIFABS)

(0.848——1.106)

Reflection =281 total, 457 unique, 342 with
>05 o(l)

Solution =SDP package program (Patterson
methods, Fourier maps)

Refinement =Full —matrix least square
calculation

Functionminimiz ~ =%(|Fol ~|Fc|)?

Weight =Unit weights

Parameterrefined =12 Atoms, 5

RRw,Rall =0.029, 0032, 0.049

Maximumshifte.s.d =00

Scalefactor(final)  =2.727

Goodnessoffit =1018

bo =0 ~ 029 e/A*
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Fig. 1. [001] projection and equatorial hydrogen
bonding scheme showing one asymmetric unit of
the structure of [Ni(en)s]-CrO.
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Table 2. Atomic coordinates and their thermal parameters.

Atom X y z B & U1

NI 0667 0333 0250 0024113 ua,h  0.02316) 0 0 U3
CR 0333 0667 0250 00282(4) UD 002627 0 U3
N 046104) 031214  0.1300(4) 0041(D) 00482  00BLR 005D -00112)  -0.002(2
C 030476)  0.1580(6)  0.1730(5) 00302 00632 0070  0018(1) -0011(2) -0013(2)
o1 024(2) 04292 01592 3504

0 04762) 06682 03502 4304

03 03932 0832 0140(2> 344y

0% 01782 067113 343(2) 46047

Hi 04796)  0202(6) 063(4) 6(1)°

|57 0451(4)  0.3%6(4) o 148(4) 31

H3 02075)  01%96) 01444 5(1)

H 03175) 00845  0.139(4) (1)

The form of the anisotropic displacement parameter is: expl

- (RETUA,D + KBUR2) + FCUBR) + 2hkabU(1,2) +

2hlacU(1,3) + 2klbcU(2,3)}] where ab, and ¢ are reciprocal lattice constants.
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