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Abstract
C15H12Br0.2Cl0.8N2O3Re1, monoclinic, P21/c (no. 14),
a = 14.6713(4) Å, b = 11.4724(3) Å, c = 9.6206(3) Å, β = 106.592
(3), V = 1551.87(8) Å3, Z = 4, Rgt(F ) = 0.0452, wRref(F 2) = 0.1110,
T = 149.99(10) K.

CCDC no.: 2282749

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 displace-
ment parameters.

1 Source of materials

The synthesis of the starting synthon, fac-[NEt4]2[Re(CO)3(Br)3],
was strictly performed under Schlenk conditions. The
reported complex was synthesized according to published
procedures [6, 7]. To fac-[NEt4]2[Re(CO)3(Br)3] (251 mg,
0.325 mmol) in methanol 5,5′-dimethyl- 2,2′-bipyridyl (bid;
119 mg, 0.648 mmol) was added and refluxed for 6 h at room
temperature. The light-yellow precipitate was filtered off,
dried, and weighed to yield the title complex. Crystals were
obtained by recrystallization using warm methanol and
dilute HCl solution and allowing the resultant solution to
crystallize at room temperature. The molecular structure
of fac-[Re(CO)3(5,5′-DiMBpy)(Cl0.82Br0.18)] was confirmed
with SCXRD. Yield: 289 mg, IR (ATR, cm−1): vCO = 2024.8,
1900.8.

2 Experimental details

The aromatic and methyl H atoms were place in
geometrically idealized positions and constrained to ride
on their parent atoms, with C–H = 0.93 (aromatic) and
0.96 Ang (methyl) and their Uiso values were set to 1.2Ueq

(aromatic) and 1.5Ueq (methyl). The highest peak is
2.82 eAng−3 and deepest hole is −1.04 eAng−3. The graphics
were generated using the MERCURY program with 50 %
probability ellipsoids.

Table : Data collection and handling.

Crystal: Yellow block
Size: . × . × .mm
Wavelength: MoKα 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: CRYSALISPRO [], OLEX [], WINGX [],
SHELX [, ]
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3 Comment

In the previousfive years, the chemistry of the relatively inert
and lowoxidation state rhenium(I) (Re) and technetium(I) (Tc)
was derived from the fac-[M(CO)3(H2O)3]+ precursor. This
precursor has been studied and employed by numerous
research groups, mainly for their significance in the nuclear
medicine arena, such as radiopharmacy, photocatalysis,
and currently, chemotherapy [7, 8]. Furthermore, the fac-
[Re(H2O)3(CO)3]+ precursor is very useful for designing mol-
ecules with different properties and applying various coor-
dination models such as the “2 + 1” and most recently
introduced “2 + 1 + 1”mixed ligand approach [9]. The various
coordination models, enables a wide range of rhenium(I)

tricarbonyl complexes to be obtained by displacing the three
labile water ligands with alternative ligands [8]. Specifically,
rhenium(I) tricarbonyl diimine complexes, [(N,N′)Re(CO)3(X)]
(X = halide), exhibit remarkable photophysical and photo-
chemical properties,which canbe alteredbyeither the nature
of diimine ligand (N,N′) or the L ligand itself (Cl, Br) as indi-
cated by Wrighton and co-workers in the 1970s [10, 11]. These
rhenium(I) complexes with their associated properties, are
often applied in anti-microbial, anti-inflammatory, anti-viral
and anti-tumor studies [12–16].

The title structure is a rhenium(I) tricarbonyl complex
with a bid ligand and a mixed halogen (Cl0.82Br0.12)
ligand. The rhenium metal center is fulfilled by a bid
bidentate ligand coordinated equatorially, three facially
coordinated carbonyl ligands, and a halogen (Cl/Br) ligand
on the axial position producing a distorted octahedral ge-
ometry. The complex has associated bond angles of 101.3(4)°
(C1–Re1–N2), 97.3(3)° (C2–Re1–N1), 94.9(3)° (C3–Re1–N2), and
75.1(3)° (N1–Re1–N2), and are comparable to the same angles
of similar structures previously reported [17]. The Re–Cbond
distances (Re1–C1, Re1–C2, and Re1–C3) are 1.919(10),
1.925(10), and 1.911(10) Å, respectively, and they are compa-
rable to similar reported structures in literature [18–21].
Furthermore, the rhenium to nitrogen bond distances is
2.163(7) Å (Re1–N1) and 2.186(7) Å (Re1–N2), respectively,
again comparable to reported structures [22–26]. The
rhenium to halogen bond distance of 2.612 Å(Re1–Cl1/Br1) is
longer compared to Re–Cl bond distances in literature [27],
while comparable to Re–Br bond distances which appear in
the range of 2.59–2.64 Å of similar structures in literature
[28]. Thus, the two atoms (Cl and Br) at the axial position
appear as a substitutional disorder and has been treated as
such to refine using a free variable (final occupancy:
Cl1 = 0.816(8); Br1 = 0.184(8)) where Cl1/Br1 have been con-
strained to occupy the same position.
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