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Abstract
C15H16O3N4Re, triclinic, P1̄ (no. 2), a = 7.4939(2) Å,
b = 10.1316(2) Å, c = 13.8351(3) Å, α = 103.453(2)°, β = 101.992(2)°,
γ = 107.880(2)°, V = 926.98(4) Å3, Z = 2, Rgt(F ) = 0.0341,
wRref(F 2) = 0.0861, T = 150 K.

CCDC no.: 2259031

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

1 Source of material

Fac-[Re(N,N) (CO)3(H2O)] (N,N = (2-picolylamine-κ2N,N')
(20 mg, 0.051 mmol) was dissolved in methanol (5 mL) and
2-picolylamine (5.36 mL, 0.051 mmol) dissolved in (10 mL)
methanol was added. The solution was then stirred for
30 min and then refluxed for 24 h at room temperature
and the light yellow solution was left to crystallize
(Yield = 15.25 mg, 84 %; FTIR (cm−1) Vco: 2024, 1909).

2 Experimental details

All hydrogen atoms were positioned geometrically using a
riding model, with fixed C–HAromatic = 0.97 Å. The H atoms
isotropic displacement parameters were fixed; Uiso

(H) = 1.2Ueq (C) for aromatic, allowing them to ride on the
parent atom. The graphics were obtained using the mercury
programwith 50 % probability ellipsoids. All the H-atoms on
the title structure were omitted for clarity.

3 Comment

Since the inception of the [2 + 1] mixed ligand model by
Mundwiler and co-workers [5], rhenium(I) tricarbonyl
complexes of fac-[Re(CO)3]+ synthon have been exploited for
various applications [6–8]. The stable organometallic

Figure 1: Shows the molecular structure of C15H16O3N4Re. Hydrogen
atoms were omitted for clarity.

Table : Data collection and handling.

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

Diffractometer, scan mode: XtaLAB Synergy R, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Olex [], Shelx [–]
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precursor has three tightly coordinated CO ligands and three
water molecules, the latter of which can be readily
substituted by suitable ligand systems to produce relatively
stable octahedral tricarbonyl complexes [9–11]. Further-
more, the nuclear properties of the two radionuclides of
rhenium, 186Re (t1/2 = 90 h; Emax = 1.07 MeV) and 188Re
(t1/2 = 17 h; Emax = 2.12 MeV) which are high-energy beta
emitters, ideal for radiotherapy related research, intrigued

many research groups across the world [11–13]. Subse-
quently, there has been a reasonable pursuit of technetium
tricarbonyl chemistry since this radionuclide work in tan-
dem with the above-discussed rhenium tricarbonyl system
[14–16].

In this work, three labile aqua ligands in the fac-
[Re(CO)3(OH2)3]+ synthon are first bidentately substituted in
the equatorial position by 2-picolylamine, and then
monodentately in the axial position by the same ligand, by
incorporating the [2 + 1] mixed ligand model. The title
compound (see the Figure 1) is balanced by a nitrate (NO−

3 )
counter ion, revealing that the overall charge of the complex
bears a +1 charge. The structure exhibits an octahedral
distortion as seen in the Re1–N7–C2–C8–N9 five-membered
ring bite angle of 75.81(13)∘. The bond distances between
rhenium and the bonded carbonyl ligands range from
1.908(5) to 1.921(5) Å, and the rhenium to nitrogen bond
distances range from 2.186(3) Å to 2.236(4) Å. The reported
bond distances and bite angles correlate well with the bond
distances and bite angles of other structures reported in the
literature [5, 6, 9].
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