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Abstract
C10H22O13Sr2, monoclinic, P21/c (no. 14), a = 13.9371(13) Å,
b = 14.3873(14) Å, c = 9.1536(8) Å, β = 104.958(4)°,
V = 1773.3(3) Å3, Z = 4, Rgt (F ) = 0.0294, wRref (F

2) = 0.0785,
T = 273(2) K.

CCDC no.: 2060552

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

Block colourless single crystals of the title compound were
obtained by a hydrothermal reaction of an equimolar ratio
(0.5mmol) of strontium chloride and glutaric acid (2mmol)
of imidazole and 6 ml of water in a 23 ml Teflon-lined acid
digestion bomb (Parr), which was heated for three days at
180 °C under autogeneous pressure and then cooled down
to room temperature. The product obtained were collected
by filtration, thoroughly washed with distilled water and
ethanol, and finally dried at room temperature.

Experimental details

The H atoms of water molecules were refined freely. All
other hydrogen atoms bonded to C atoms were placed in
idealized positions using the standard riding models of the
SHELX System (with C—H = 0.97 Å) [2].

Comment

The synthesis of coordination polymers requires polyfunc-
tional organic ligands (linkers), which bind metal atoms

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II,
θmax, completeness: .°, %
N(hkl )measured, N(hkl )unique, Rint: ,, , .
Criterion for Iobs, N(hkl )gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [],WinGX/ORTEP
[], Diamond []
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together to form structures of different dimensionalities.
Rational design and synthesis ofmetal-organic coordination
polymers has become one of the most active areas of
chemical research and materials science [5]. The anions of
polycarboxylic acids, and dicarboxylic acid in particular,
are used quite often as linkers [6–10]. Over the past decades

glutaric acid which is an aliphatic dicarboxylic acid was
used to obtain coordination polymers [11–13]. It is not only
balancing the charge of the metal organic hybrid species,
but it also plays a crucial role inderiving structural diversity.

The asymmetric unit of the title compound contains two
Sr2+ ions, two glutarate ligands and five H2O molecules,
connected together to form a three-dimensional framework.
Each Sr polyhedron shares two edges through either two O5
atoms, two O4 atoms or O3 and O4W atoms to form zig-zag
chains running along the a axis with Sr1 / Sr1, Sr2 / Sr2
and Sr1 / Sr2 distances of 4.2494(3), 4.1719(3) and
4.2475(3) Å, respectively. The connexion between adjacent
chains is ensured by the organic ligands. The coordination
geometry of each Sr2+ ion can be described as a dodecahe-
dral fashion comprisedoffiveOatoms fromglutarate anions
involved in a mono- and bidentate mode, and water
molecules.

In the Sr1 bisdisphenoid, the standard mean deviation
fromplanarity of the first face [O3, O6, O8II, O4W] is 0.1147 Å
(for symmetry operation (II) −x, −y, 1−z). Also, the distances
from the central Sr1 atom to the centre of each face differ
from each other [0.6547 Å against 1.8548 Å for the second
plane [O5, O5I, O1W] (for symmetry operation (I) −x, −y, −z)].
The Sr1–O distances fall in the range 2.4966(1) − 2.7205(1) Å
(av. = 2.61 Å), in good accordance with the value calculated
with the bond valence program VALENCE [14] for an
eightfold-coordinated Sr2+ cation, i.e., 2.62 Å. Then, the
sum of the bond valences around the strontium atom,
i.e., 2.1 v.u. must be compared with the +2 oxidation state of
Sr. In the Sr2 bisdisphenoid, the standard mean deviation
fromplanarity of thefirst face [O1III, O2IV, O3,O3W] is0.039Å
(for symmetry operation (III) 1−x, −1/2 + y, 1/2−z and (IV)
1−x,−y, 1−z). Also, the distances from the central Sr2 atom to
the centre of each face differ from each other (0.7669 Å
against 1.8571 Å for the second plane [O4, O4V, O2W] [for
symmetry operation (V) 1−x, −y, −z]). The Sr-O distances fall
in the range 2.5078(1) − 2.7100(1) Å (av. = 2.60 Å), in good
accordance with the value calculatedwith the bond valence
program VALENCE [14] for eightfold-coordinated Sr2+

cation, i.e., 2.62 Å. Then, the sum of the bond valences
around the strontium atom, i.e., 2.2 v.u. must be compared
with the +2 oxidation state of Sr.

There are two crystallographically distinct glutarate li-
gands, which exhibit two different conformations, namely
anti–anti and gauche–gauche. One adopts anti–anti
conformation, illustrated by the C1—C2—C3—C4 [178.205(5)°]
and C2—C3—C4—C5 [176.774(5)°] torsion angles, the other
adopt gauche–gauche conformation demonstrated by the
C6—C7—C8—C9 [57.498 (8)°] and C7—C8—C9—C10
[84.859(7)°] torsion angles, respectively. The first carbox-
ylate group binds five metal cations through bidentate and

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C −. () −. () . () . ()
C −. () −. () . () . ()
HA −. −. . .*
HB −. −. . .*
C −. () −. () . () . ()
HA −. −. . .*
HB −. −. . .*
C −. () −. () . () . ()
HA −. −. . .*
HB −. −. . .*
C −. () −. () . () . ()
O . () . () . () . ()
O . () . () . () . ()
OW . () −. () −. () . ()
HW . −. −. .*
HW . −. −. .*
O . () −. () . () . ()
OW . () . () −. () . ()
HW . . −. .*
HW . . −. .*
O . () . () . () . ()
OW . () −. () −. () . ()
HW . −. −. .*
HW . −. −. .*
O −. () −. () . () . ()
OW . () −. () . () . ()
HW . −. . .*
HW . −. . .*
O . () −. () . () . ()
OW . () −. () . () . ()
HW . −. . .*
HW . −. . .*
O −. () −. () . () . ()
O −. () −. () . () . ()
Sr . () −. () . () . ()
Sr . () −. () −. () . ()
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monodentate chelation, the three Csp3–Csp3–Csp3 angles of
the glutarate anion C1–C2–C3, C2–C3–C4 and C3–C4–C5 are
112.664(5), 110.804(5) and 113.460(5)°. While the second
carboxylate group binds three metal cations through biden-
tate and monodentate chelation, the three Csp3–Csp3–Csp3
angles of the glutarate anion C6–C7–C8, C7–C8–C9 and C8–
C9–C10 are 114.597(5), 115.425(5) and 116.646(5)°. But they are
considerably greater than the tetrahedral angle 109°.
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