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Abstract
C8H13N3O8Sr, monoclinic, C2/c (no. 15), a = 8.0945(2) Å,
b = 15.7091(5) Å, c = 20.6169(6) Å, β = 96.807(2)°,
V = 2603.11(13) Å3, Z = 8, Rgt(F ) = 0.021, wRref(F

2) = 0.0494,
T = 273(2) K.

CCDC no.: 1983535

A part of the molecular structure is shown in the Figure.
Table 1 contains crystallographic data, and Table 2 con-
tains the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

Glutaric acid (0.13 g, 1 mmol) was added to NaOH (0.04 g,
1 mmol) dissolved in 5 ml distilled water. Strontium nitrate
(0.26 g, 1 mmol) was mixed with the stirred aqueous so-
lution and finally 0.06 g of imidazole (1 mmol) was added
to the incolor solution by continuous stirring at room
temperature overnight. After a few days, several colorless
block crystals were obtained and filtered,washedwith cold
distilledwater anddried in a vacuumdesiccator containing
calcium chloride to a constant weight (yield 33.6%).

Experimental details

All H atoms were placed in idealized positions using the
standard riding models of the SHELX System [2]. The

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEXII
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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position and Uiso of H atoms were freely refined. Reflections,
whose intensities were obstructed or shadowed by the
beamstop, were omitted during refinement.

Comment

Coordination polymers and in particular metal–organic
frameworks (MOFs) [5, 6] are a relatively new classes of
compounds showing promising properties for the chemical
industry [7, 8]. Synthesis and study of new salts of dicar-
boxylic acids with metals reveal new types of structures,
which are interesting from the viewpoint of crystal engi-
neering and practical applications [9–13]. The glutarate
anion contains four potential donor atoms, coming from
two carboxylate groups. For this anion, the aliphatic car-
bonbackbonemay show in three conformations: anti–anti,
anti–gauche and gauche–gauche.

The asymmetric unit of the title compound contains
one Sr2+ ion, one coordinated nitrate anion, a (C5H6O4)

2−

anion, one aqua ligand and one protonated imidazole
molecule. The crystal structure is linked into a polymeric
chain running parallel to the (010) by a bridging glutarate
ligand (μ4,−k6, η1:η2:η1, η2). Pairs of these bridging adjacent
strontiumatoms form [Sr2(glu)2] dimeric unitswith a Sr…Sr
distance of 9.0606 (3) Å. The layers are stacked into a three-
dimensional structure and linked via a weak π–π interac-
tion between imidazole rings in neighboring layers. The
strontium atom is coordinated by the O atoms from four
glutarate anions involved in a mono- and bidentate mode,
one bidentate nitrate anion and a water molecule. The
nine-fold coordination polyhedron of Sr can be described
as a distortedmonocapped square antiprismwhere the cap
position is occupied by O7, which is separated from Sr by
2.6881Å and from thefirst square face by 1.7368Å. First, the
mean standard deviation from planarity of the face capped
byO7 [O1I, O4III, O6, O1w] is 0.3394Å versus 0.1024Å for the
second face [O1, O2, O3II, O4II] (for symmetry operation (I)
1/2 − x, 1/2 − y, 1 − z (II) −x, 1 − y, 1 − z and (III) −1/2 + x, −1/
2 + y, z). The deformation of two squares is also perceptible
from the angles around the oxygen atoms. In particular, the
comparison between the two sets of torsion angles con-
firms a twist moremarked for the square face capped by O7
(±22 against ±9.0° for the other plane). Also, the distances
from the central Sr atom to the center of each square face
differ from each other [0.8004 Å against 1.8271 Å for the
second plane]. The dihedral angle between the two planes
is equal to 3.536°. Nevertheless, such a distortion into the
SrO7(H2O) antiprism can be related with the constraints
induced by both the capping position and the two opposite
pyramidal O7–O6 and O7–O1w edges [2.1607 and 3.4624 Å,
respectively]. The Sr–O distances fall in the range
2.5142(1)–2.7258(1) Å (av. = 2.628 Å), in good accordance
with the value calculated with the bond valence program
VALENCE [13, 14] for ninefold-coordinated Sr2+ cation, i.e.,
2.672 Å. The bond valences are close to 0.340, 0.214, 0.218,
0.259 and 0.336 valence units (v.u.) for Sr–O1, Sr– O1I,
Sr–O2, Sr–O3II and Sr–O4III, respectively. The bond va-
lences are 0.192, 0.234, 0.212 and 0.289 v.u. for Sr–O4II,
Sr–O6, Sr–O7 and Sr–O1w, respectively. 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.
The glutarate ligands adopt the anti-gauche conforma-
tion, illustrated by the C1–C2–C3–C4 [171.408(2)°] and
C2–C3–C4–C5 [67.666(2)°] torsion angles. The dihedral
angle between the C1/O1/O2 and C5/O3/O4 carboxylate
group at each end of the ion is 62.281°. The carboxylate
group binds four metal cations through bidentate and
monodentate chelation. The three Csp3–Csp3–Csp3 angles

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

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
H . . . .*
H . . . .*
N . () . () . () . ()
H . . . .*
C . () . () . () . ()
H −. . . .*
H . . . .*
C . () . () . () . ()
H . . . .*
H . . . .*
N . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
N . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
O . () . () . () . ()
O −. () . () . () . ()
OW −. () . () . () . ()
O −. () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
Sr . () . () . () . ()
HW −. () . () . () . ()*
HW −. () . () . () . ()*
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of the glutarate anion C1–C2–C3, C2–C3–C4 and C3–C4–
C5 are 114.144(2)°, 112.823(2)° and 112.189(1)° but they are
considerably greater than the tetrahedral angle 109.28°
(mainly due to the presence of intermolecular hydrogen
bonding).
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