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Key indicators: single-crystal X-ray study; T = 291 K; mean �(C–C) = 0.009 Å; H-

atom completeness 79%; R factor = 0.040; wR factor = 0.085; data-to-parameter

ratio = 19.9.

The title compound {[Cu2Ho2(C4H5O2)10(H2O)4]�3H2O}n, is a

one-dimensional 3d/4f organic–inorganic hybrid complex, the

HoIII member of the isotypic lanthanoid series with Ln =

GdIII, ErIII and YIII. The structure shows an alternation of Cu2
and Ho2 dinuclear units bridged by the ligands and hydrogen

bonds only. The chains are composed of Cu2 classical dinuclear

�1:�1:�2 fourfold bridges [Cu� � �Cu = 2.6417 (9) Å] and of Ho2
units bridged by two �2:�1:�2 carboxylate units. This results in

distorted square-based pyramidal CuO5 units and irregular

HoO9 units. The alternating Cu2 and Ho2 units are bridged

into linear arrays along the a axis by a set of one �2:�1:�2

carboxylate O atom and two hydrogen bonds with Cu� � �Ho

separations of 4.4883 (10) and 4.5086 (10) Å. The distance

between adjacent chains, as calculated by the closest and

furthest distances between two chains, covers the range 10–

14 Å. The H atoms of the water molecules could not be

located, but the O� � �O separations for these species suggest

the presence of O—H� � �O hydrogen bonds.

Related literature

For related structures, see: Benelli & Gatteschi (2002); Kutlu

et al. (1997); Legendziewicz et al. (2000). For the isotypic

family, see: Calvo et al. (2008). For related literature, see: van

Niekerk & Schoening (1953). For bond-length data, see: Allen

(2002).

Experimental

Crystal data

[Cu2Ho2(C4H5O2)10(H2O)4]�3H2O
Mr = 1433.85
Monoclinic, P21=c
a = 13.8856 (17) Å
b = 22.078 (3) Å
c = 19.846 (3) Å
� = 107.152 (2)�

V = 5813.5 (14) Å3

Z = 4
Mo K� radiation
� = 3.49 mm�1

T = 291 (2) K
0.24 � 0.10 � 0.08 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2002)
Tmin = 0.62, Tmax = 0.76

34338 measured reflections
12977 independent reflections
9482 reflections with I > 2�(I)
Rint = 0.043

Refinement

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.085
S = 0.93
12977 reflections
653 parameters

30 restraints
H-atom parameters constrained
��max = 1.23 e Å�3

��min = �1.02 e Å�3

Table 1
Selected bond lengths (Å).

Ho1—O17 2.322 (3)
Ho1—O1W 2.323 (3)
Ho1—O18 2.356 (3)
Ho1—O10 2.362 (4)
Ho1—O29 2.365 (3)
Ho1—O2W 2.386 (3)
Ho1—O20 2.418 (3)
Ho1—O19 2.619 (3)
Ho1—O28 2.789 (4)
Ho2—O28 2.316 (3)
Ho2—O4W 2.322 (3)
Ho2—O26 2.357 (3)
Ho2—O3W 2.368 (3)
Ho2—O25 2.382 (3)

Ho2—O27 2.392 (3)
Ho2—O15 2.443 (3)
Ho2—O16 2.635 (3)
Ho2—O17 2.642 (3)
Cu1—O12 1.939 (3)
Cu1—O13 1.949 (4)
Cu1—O14 1.961 (3)
Cu1—O11 1.978 (3)
Cu1—O16i 2.215 (3)
Cu2—O21 1.938 (4)
Cu2—O23 1.968 (3)
Cu2—O24 1.971 (3)
Cu2—O22 1.989 (3)
Cu2—O19 2.178 (3)

Symmetry code: (i) x � 1; y; z.
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Table 2
Short OW� � �O contacts (< 3.00 Å) attributable to hydrogen bonding.

OW� � �O d (Å) OW� � �O d (Å)

O1W� � �O18 2.948 (5) O3W� � �O28 2.957 (5)
O1W� � �O19 2.815 (5) O4W� � �O14i 2.645 (5)
O1W� � �O20 2.895 (5) O4W� � �O15 2.853 (5)
O1W� � �O22 2.763 (5) O4W� � �O16 2.839 (4)
O1W� � �O5W 2.632 (5) O4W� � �O27 2.854 (5)
O2W� � �O19 2.900 (5) O4W� � �O7Wii 2.703 (5)
O2W� � �O23 2.777 (5) O5W� � �O27iii 2.848 (5)
O2W� � �O25 2.734 (5) O5W� � �O6W 2.800 (5)
O2W� � �O28 2.905 (5) O6W� � �O15iii 2.788 (5)
O3W� � �O10 2.675 (5) O6W� � �O26iv 2.858 (5)
O3W� � �O11i 2.766 (5) O6W� � �O7W 2.867 (5)

Symmetry codes: (i) x þ 1; y; z; (ii) x;�y þ 3
2; z � 1

2; (iii) x;�y þ 3
2; z þ 1

2; (iv)
�x þ 2; y þ 1

2;�z þ 3
2.

Data collection: SMART-NT (Bruker, 2001); cell refinement:

SAINT-NT (Bruker, 2002); data reduction: SAINT-NT; program(s)

used to solve structure: SHELXS97 (Sheldrick, 2008); program(s)

used to refine structure: SHELXL97 (Sheldrick, 2008); molecular

graphics: SHELXTL (Sheldrick, 2008); software used to prepare

material for publication: SHELXTL and PLATON (Spek (2003).

This work was supported by PIP 5274 and PICT 25409 in

Argentina and FONDECYT 1070298 in Chile. MP is a

member of CONICET.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HB2821).
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