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Abstract
Cl5CrCs2H2O, orthorhombic, Cmcm (no. 63),
a = 7.4297(6) Å, b = 17.234(1) Å, c = 8.0121(6) Å,
V = 1025.9 Å3, Z = 4, Rgt(F) = 0.041,
wRref(F

2) = 0.082, T = 295 K.

Source of material
The synthesis of the title compound was carried out as described
for Rb2[CrCl5(H2O)] [1] (3.367 g CsCl instead RbCl).

Discussion
There exist two series of alkali aquapentachloride compounds
A2[MCl5(H2O)] for A = K, NH4, Rb, Cs and M = In, Fe. Only
Cs2[FeCl5(H2O)] compound crystallizes in space group Cmcm
(no. 63), while seven other compounds crystallize in Pnma
(no. 62) [2-7]. Here we report the crystal structure of the Cs deri-
vate within the Cr series. This structure, especially hydrogen
bonding details, was not yet clarified although the compound has
been known for some time [8].
Similar to the structure of Rb2[CrCl5(H2O)] [1], the characteristic
feature of the title compound is a distorted octahedral coordina-
tion around the Cr atom with the Cr—O distance (2.052 Å) signi-
ficantly shorter than Cr—Cl distances (2.301 Å to 2.346 Å).
Neighboring octahedra are connected via hydrogen bonding
forming a one-dimensional chain along [001].

However, instead of a one-to-one bonding between H and Cl in
Rb2[CrCl5(H2O)], each H atom in Cs2[CrCl5(H2O)] is equiva-
lently bonded to two Cl atoms with H···Cl distances of 2.740 Å.
This distance is significantly longer while the O–H···Cl angle
(141.8°) is considerably smaller as compared to the Rb analogue.
Moreover, the Cs+ ions occupy two Wyckoff positions with one
surrounded by nine Cl atoms and two O atoms and the other one
by ten Cl atoms and one O atom, respectively. The structure pre-
ference between space groups Pnma and Cmcm seems to be cor-
related to the ratio of ionic radii, r(A+)/r(M3+), but further study
on this correlation is nonetheless necessary.
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Crystal: dark pink prism, size 0.05 × 0.06 × 0.08 mm
Wavelength: Mo K� radiation (0.71073 Å)
�: 93.43 cm−1

Diffractometer, scan mode: Rigaku R-axis RAPID, D = 127.4 mm,
2��� –60° – 60°,
� = 0°, 
 = 0°, � = 60° – 180°, � � = 5°,
� = 30°, 
 = 90°, � = 60° – 180°, �� = 5°

2�max: 59.94°
N(hkl)measured, N(hkl)unique: 6660, 851
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 736
N(param)refined: 33
Programs: SHELXL-97 [9], DIAMOND [10]

Table 1. Data collection and handling.

H(1) 8f 1/2 0.473(5) 0.663(6) 0.03(2)

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso



96 Cs2[CrCl5(H2O)]

Cs(1) 4c 0 0.46826(4) 3/4 0.0320(3) 0.0378(3) 0.0219(3) 0 0 0
Cs(2) 4c 0 0.24639(4) 1/4 0.0337(3) 0.0282(3) 0.0464(4) 0 0 0
Cr(1) 4c 1/2 0.61625(7) 3/4 0.0211(6) 0.0186(6) 0.0174(6) 0 0 0
Cl(1) 4c 0 0.2498(1) 3/4 0.033(1) 0.0216(9) 0.042(1) 0 0 0
Cl(2) 16h 0.2784(2) 0.61069(7) 0.5418(2) 0.0328(6) 0.0375(6) 0.0321(6) −0.0053(4) −0.0131(4) 0.0013(5)
O(1) 4c 1/2 0.4972(4) 3/4 0.066(5) 0.011(2) 0.020(3) 0 0 0

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23
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