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Abstract
C18H16O3N4Re, monoclinic, P21/c (no. 14), a = 9.8409(6) Å,
b = 14.0933(9) Å, c = 13.9153(9) Å, β = 90.558(2)°,
V = 1929.8(2) Å3, Z = 4, Rgt(F ) = 0.0266, wRref(F

2) = 0.0584,
T = 100(2) K.

CCDC no.: 2036274

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

Source of material

The starting complex was synthesized according to a pub-
lished procedure [14]: fac-[Re(Ddpy)(CO)3(H2O)]

+ (30.00mg;
0.063 mmol) was dissolved inmethanol (5 ml) and pyrazole
(4.316 mg, 0.063 mmol) was added; followed by refluxing
for 24 h. The bright yellow solid was obtained by evapora-
tion of the solvent, and the product was recrystallized using
cold methanol.

IR (FTIR cm−1): vco = 2021.6, 1888.1, 1618.

Experimental details

All the hydrogen atoms were positioned geometrically and
refined discernibly using a riding model, with fixed
C-Hmethyl = 0.96 Å; C-HAromatic = 0.97 Å. The H atoms
isotropic displacement parameters were fixed;
Uiso(H) = 1.2Ueq(C) for aromatic and Uiso(H) = 1.5Ueq(C) for
methyl, allowing them to ride on the parent atom. The
graphics were obtained using the DIAMOND program with
50% probability ellipsoids. All the H-atoms on the title
structure were omitted for clarity.

Table : Data collection and handling.

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

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SIR [],
Olex [], SHELX [],
Diamond []
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Comment

The applications of the fac-[M(H2O)3(CO)3]
+ synthon,

(M = Tc-99m, Re) and the introduction of nanotechnology
merged with coordination chemistry, generally referred to

as nano-medicine is a highly investigated field due to their
prospective and existing applications in radiochemistry
[6–9]. Nanoparticles are the major system used in nano-
medicine as theranostic agents because of their high mo-
lecular specificity which permit them to absorb high
quantities of drugs [10–12].

The molecular structure of the title complex comprises
three facial tricarbonyl ligands, a 4,4-dimethyl-
2,2-dipyridyl bidentate ligand in the equatorial plane
which is trans to two of the carbonyl ligands and a N-
coordinated pyrazole monodentate ligand in the axial po-
sition. The complex was obtained from the [2 + 1] mixed
ligand system on the fac-[M(H2O)3(CO)3]

+ moiety.
The model involves the substitution of the two labile

water molecules in the equatorial plane, followed by the co-
ordination of the mono-dentate aqua ligand in the axial po-
sition; and the complex is neutralized by a nitrate counter-ion.
The polyhedron geometry of the title complex reveals an
octahedral distortion around rhenium(I). The distortion is
evident in the angles of 167.56(14)° and 171.99(14)° for C2–Re1–
N2 and C3–Re1–N1 respectively. The bite angle of the chelate
ligand of 74.76(12)° from the title structure correlates well with
thoseobserved in literature reported similar structures [13–14].
The bond distances between rhenium and the coordinated N
atoms in the first coordination sphere ranges between 2.162(3)
Å and 2.174(3) Å whereas the bond distances between the
rhenium and the carbonyl carbon atoms ranges between
1.923(5) Å and 1.926(5) Å.
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