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Potassium trans-diaquabis(malonato)chromium(ill)

trihydrate

The title compound, trans—K[Cr(C;H,0,),(H,0),]-3H,0,
comprises an octahedral coordinated Cr atom, bonded to
two malonato ions and two water molecules and a K ion
surrounded by nine O atoms.

Comment

Octahedral complexes featuring paramagnetic Cr** ions are of
great importance for the development of new molecule-based
magnets and electronic materials. Therefore, we became
interested in the magnetic properties of the title compound,
(I). The X-ray structure determination of (I) was carried out in
order to establish unambiguously the structure of the reaction
product.
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The synthesis of (I) was carried out according to a literature
procedure, as indicated in the reaction Scheme below (Randall
& Perkins, 1955). A perspective view of (I) is shown in Fig. 1.
The Cr atom shows an octahedral coordination and is bonded
to two malonate ions and two water molecules. The K ion is
surrounded by nine O atoms (Table 1).

+KOH

CHOH); + HO,C-CH,-CO,H = transK[CKC3H,0.,)5(H,0)5]-3 H,0

@

Experimental

The title complex, (I), has been synthesized by heating a slurry of
Cr(OH);, KOH, HO,C-CH,~CO,H and water at 353 K for 12 h.
Purple crystals of (I) were grown by storing this solution at ambient
temperature for 2 d.

Crystal data

K[Cr(C3H,04),(H,0),](H,0);
M, = 38527
Monoclinic, PZJ/n

D,=1893Mgm™
Mo Ko radiation
Cell parameters from 34274

a="7.0279 (5) A reflections
b =11.6943 (5) A 0 = 3.7-29.7°
c=16.5623 (12) A uw=122mm™"
B = 96.791 (6)° T=173(2)K

V =1351.65 (15) A® Block, purple
Z=4 048 x 024 x 0.22 mm

Received 10 July 2002
Accepted 18 July 2002
Online 25 July 2002

Acta Cryst. (2002). E58, m447—-m448

DOI: 10.1107/51600536802013077

Markus Lemmer et al. « K[Cr(C3H,0,),(H,0),]1-3H,0O

m447



metal-organic papers

Data collection

Stoe IPDS-II two-circle
diffractometer

w scans

Absorption correction: empirical
(MULABS; Spek, 1990; Blessing,
1995)
Tnin = 0.583, Tpax = 0.764

25 347 measured reflections

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.025

wR(F?) = 0.066

§=1.03

3803 reflections

230 parameters

H atoms treated by a mixture of
independent and constrained
refinement

3803 independent reflections
3536 reflections with 7 > 20([)
Ry, = 0.051

Omax = 29.7°
h=-9—9
k=-16 — 16
[=-23—>23

w = 1/[o*(F,?) + (0.0389P)*
+0.4185P]
where P = (F,> + 2F2)/3
(A6 ) max = 0.002
Apiax =044 A7?
APmin = —0.70e A7

Table 1 .
Selected interatomic distances (A).
Cr1—061 1.9417 (8)
Cr1—011 1.9474 (8)
Cr1—031 1.9512 (8)
Cr1—041 1.9630 (8)
Cr1—01 2.0018 (8)
Crl—02 2.0034 (8)
K1—061 27428 (9)
K1—05 2.7723 (10)

K1—05' 2.8014 (10)
K1—04 2.8069 (11)
K1—032 2.8488 (9)

K1—042' 3.0811 (11)
K1—03 3.1394 (13)
K1—062 3.1752 (10)
K1-011 3.2408 (9)

Symmetry codes: (i) 1 —x,2 —y, 1 —z; (i) s+ x,2—y,z =% (i) 1 —x, 1 —y, 1 —z.

Table 2 .

Hydrogen-bonding geometry (A, °).

D—H.--A D—H H---A D---A D—H.--A
O1—H1A4...012 0.81 (2) 1.80 (2) 2.6054 (12) 175 (2)
0O1—H1B- - -062" 0.83 (2) 1.81 (2) 2.6262 (12) 170 (2)
02—H2C- - -042 0.85 (2) 1.82 (2) 2.6614 (13) 171.0 (19)
02—H2D---03 0.83 (2) 1.81 (2) 2.6321 (14) 169 (2)
03—H3A. .04 0.87 (3) 1.94 (3) 2.7710 (15) 160 (2)
03—H3B. - -041' 0.87 (3) 238 (3) 3.1280 (14) 145 (2)
03—H3B---031" 0.87 (3) 2.48 (3) 3.2361 (14) 146 (2)
04—H4A. - -.032" 0.86 (2) 1.95 (2) 2.7968 (14) 165 (2)
04—H4B- --032" 0.80 (3) 2.14 (3) 2.9271 (15) 169 (2)
05—H5C---031% 0.80 (3) 2.37 (3) 3.1675 (14) 174 (3)
05—H5D---012 0.87 (2) 2.04 (2) 2.9011 (13) 170 (2)

Symmetry codes: (i) —x,y — 13—z (i) 1 —x, 1 —y,1 — z; (i) 2 — x, L+ y, 3 — z; (iv)

T+xyz(Wx—53-

y,z—5 O i—x3+y3-z

042

Figure 1
Perspective view of (I), with the atom-numbering scheme. Displacement
ellipsoids are at the 50% probability level.

All H atoms were located by difference Fourier syntheses. H atoms
bonded to C atoms were refined with fixed individual displacement
parameters [Uigo(H) = 1.2U.4(C)], using a riding model with C—
Hietnyt = 0.99 A. H atoms bonded to O atoms were refined isotro-
pically. The O—H bond lengths are 0.80 (3)-0.87 (3) A.

Data collection: X-AREA (Stoe & Cie, 2001); cell refinement: X-
AREA; data reduction: X-AREA; program(s) used to solve structure:
SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: XP in SHELXTL-
Plus (Sheldrick, 1991).
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