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Abstract
C16H21O8N2F6Re, triclinic, P1̄, a= 9.161(5) Å, b= 10.283(5) Å,
c= 12.974(5) Å, α= 87.739(5)°, β= 78.339(5)°, γ = 75.047(5)°,
V = 1156.3(10) Å3, Z= 2, Rgt(F)=0.037, wRref(F2)=0.1012,
T = 100(2) K.

CCDC no.: 1447936

Table 1: Data collection and handling.

Crystal: Orange, plate,
size 0.14×0.27×0.69 mm

Wavelength: Mo Kα radiation (0.71073 Å)
µ: 53.46 cm−1

Di�ractometer, scan mode: Bruker APEX-II CCD, φ and ω scans
2θmax: 56°
N(hkl)measured, N(hkl)unique: 21687, 5560
N(param)re�ned: 330
Programs: Bruker data collection and reduction

software [17], SHELX [18], Diamond
[19]

The crystal structure is shown in the �gure. Tables 1–3
contain details of the measurement method and a list of
the atoms including atomic coordinates and displacement
parameters.

Source of material
fac-[NEt4]2[Re(CO)3Br3] (500 mg; 0.649 mmol) was dissolved
in water (10 ml) at pH 2.2 and AgNO3 (331 mg; 1.947 mmol)
was added. The solution was stirred overnight for 16 hours at
room temperature and the precipitated AgBr was �ltered o�
and weighed (367 mg; 1.955 mmol). Hexa�uoroacetylacetone
(0.135 g; 0.649 mmol) was added to the solution and stirred
for 24 hours at room temperature. The orange precipitate,
fac-[NEt4]2[Re(Hfaa)(CO)3NO3], was �ltered o�,washed, dried
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom Site x y z Uiso

H(01A) 2i 0.4537 0.9446 0.7245 0.084
H(01B) 2i 0.4703 0.7893 0.7027 0.084
H(02A) 2i 0.3258 0.9221 0.5921 0.156
H(02B) 2i 0.2039 0.9984 0.6911 0.156
H(02C) 2i 0.2202 0.8427 0.6695 0.156
H(03A) 2i 0.5235 0.9029 0.8876 0.072
H(03B) 2i 0.4348 0.8261 0.9783 0.072
H(04A) 2i 0.6784 0.6916 0.9126 0.114
H(04B) 2i 0.6423 0.6993 0.7965 0.114
H(04C) 2i 0.5524 0.6218 0.8868 0.114
H(05A) 2i 0.1275 0.9947 0.8666 0.079
H(05B) 2i 0.1934 0.9689 0.9724 0.079
H(6) 2i 1.1995 0.3337 0.5807 0.071
H(06A) 2i 0.1909 1.1849 0.9133 0.137
H(06B) 2i 0.2997 1.1261 0.8039 0.137
H(06C) 2i 0.3650 1.1007 0.9104 0.137
H(07A) 2i 0.1682 0.7703 0.8281 0.074
H(07B) 2i 0.3307 0.6637 0.8222 0.074
H(08A) 2i 0.1573 0.6306 0.9710 0.114
H(08B) 2i 0.1366 0.7806 1.0112 0.114
H(08C) 2i 0.2985 0.6716 1.0044 0.114

Table 3: Atomic displacement parameters (Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

C(1) 2i 0.5582(6) 0.3619(5) 0.8038(5) 0.043(3) 0.048(3) 0.063(4) −0.017(2) −0.009(2) 0.000(2)
C(01) 2i 0.3963(8) 0.8743(7) 0.7315(5) 0.074(4) 0.073(4) 0.056(4) −0.019(3) 0.007(3) 0.000(3)
C(02) 2i 0.276(1) 0.913(1) 0.6653(6) 0.109(6) 0.142(8) 0.057(5) −0.021(6) −0.026(4) 0.010(5)
C(2) 2i 0.5836(6) 0.2237(6) 0.6348(5) 0.038(2) 0.057(3) 0.054(3) −0.012(2) −0.011(2) −0.010(2)
C(3) 2i 0.6244(7) 0.4713(6) 0.6171(5) 0.060(3) 0.056(3) 0.062(4) −0.021(3) −0.010(3) −0.013(3)
C(03) 2i 0.4746(7) 0.8269(7) 0.9015(6) 0.048(3) 0.071(4) 0.067(4) −0.026(3) −0.008(3) −0.007(3)
C(04) 2i 0.5976(7) 0.6988(8) 0.8718(6) 0.055(3) 0.085(5) 0.083(5) −0.008(3) −0.015(3) 0.003(4)
C(4) 2i 1.1449(6) 0.1871(6) 0.4436(5) 0.052(3) 0.097(5) 0.049(4) −0.022(3) 0.003(3) −0.005(3)
C(5) 2i 1.0367(6) 0.2566(6) 0.5414(5) 0.043(3) 0.060(3) 0.051(3) −0.014(2) −0.008(2) 0.004(2)
C(05) 2i 0.2219(6) 0.9826(6) 0.8958(6) 0.045(3) 0.070(4) 0.078(4) −0.013(3) −0.002(3) −0.017(3)
C(6) 2i 1.0955(6) 0.3294(6) 0.6025(5) 0.042(3) 0.068(4) 0.073(4) −0.026(3) −0.003(3) −0.001(3)
C(06) 2i 0.2739(8) 1.1095(7) 0.8794(8) 0.071(4) 0.056(4) 0.137(7) −0.014(3) 0.005(4) −0.017(4)
C(07) 2i 0.2597(7) 0.7437(6) 0.8612(5) 0.061(3) 0.070(4) 0.064(4) −0.035(3) −0.011(3) −0.004(3)
C(7) 2i 1.0102(6) 0.3960(5) 0.6936(5) 0.040(2) 0.044(3) 0.074(4) −0.020(2) −0.020(2) 0.004(2)
C(8) 2i 1.0844(6) 0.4718(5) 0.7556(5) 0.053(3) 0.066(4) 0.090(5) −0.028(3) −0.028(3) −0.002(3)
C(08) 2i 0.2087(8) 0.7032(7) 0.9714(6) 0.077(4) 0.090(5) 0.071(4) −0.048(4) −0.007(3) 0.008(4)
O(1) 2i 0.4603(5) 0.3911(4) 0.8766(3) 0.052(2) 0.076(3) 0.058(3) −0.009(2) 0.002(2) −0.010(2)
O(2) 2i 0.4997(5) 0.1721(4) 0.6065(4) 0.054(2) 0.076(3) 0.081(3) −0.030(2) −0.023(2) −0.011(2)
O(3) 2i 0.5665(6) 0.5684(5) 0.5790(5) 0.103(4) 0.055(3) 0.098(4) −0.021(3) −0.043(3) 0.012(2)
O(4) 2i 0.9038(4) 0.2418(4) 0.5546(3) 0.044(2) 0.065(2) 0.053(2) −0.026(2) 0.003(2) −0.011(2)
O(5) 2i 0.8730(4) 0.4011(4) 0.7371(3) 0.047(2) 0.057(2) 0.063(2) −0.021(2) −0.017(2) −0.010(2)
O(6) 2i 0.8553(4) 0.1418(4) 0.7514(3) 0.036(2) 0.059(2) 0.066(3) −0.019(2) −0.009(2) −0.002(2)
O(7) 2i 0.8915(5) −0.0401(4) 0.8417(4) 0.061(2) 0.074(3) 0.071(3) −0.008(2) −0.023(2) 0.010(2)
O(8) 2i 0.6642(5) 0.0597(5) 0.8210(5) 0.045(2) 0.087(3) 0.143(5) −0.031(2) −0.016(3) 0.048(3)
Re(1) 2i 0.71603(2) 0.31160(2) 0.68294(2) 0.0353(1) 0.0490(1) 0.0498(2) −0.01844(9) −0.00744(9) −0.00651(9)
N(1) 2i 0.8010(5) 0.0508(5) 0.8057(4) 0.046(2) 0.054(3) 0.051(3) −0.015(2) −0.009(2) −0.004(2)
N(2) 2i 0.3380(5) 0.8555(4) 0.8471(4) 0.042(2) 0.047(2) 0.051(3) −0.015(2) −0.002(2) −0.006(2)
F(4A) 2i 1.214(2) 0.066(1) 0.462(2) 0.12(2) 0.09(2) 0.11(2) −0.05(1) 0.06(2) −0.02(1)
F(5A) 2i 1.250(2) 0.248(2) 0.407(2) 0.12(2) 0.09(2) 0.11(2) −0.05(1) 0.06(2) −0.02(1)

and weighed. (Yield: 274 mg; 86%). Crystals of the title com-
plex was obtained from crystallization of the precipitate in
MeOH. Yield= 148mg; 40%. IR (KBr, cm−1): νCO (2023, 1880).

Experimental details
In the structure all the H atoms were positioned ge-
ometrically and re�ned discernible using a riding
model, with C—Hmethine =0.98 Å; C—Hmethyl =0.96 Å; C—
Haromatic =0.93 Å. The H atom isotropic displacement
parameters were �xed; U iso(H)= 1.2Ueq(C) for aromatic and
methine and U iso(H)= 1.5Ueq(C) for methyl protons, allowing
them to ride on the parent atom. The CF3 substituents on the
beta-diketone backbone are both structurally disordered, as
manifested by the �uoro-atoms on both carbons (C4 and C8),
occupying six positions on each carbon with occupancies of
0.181(16) (for F4A, F5A and F6A) and 0.819(16) (for F4B, F5B
and F6B) on C4, and 0.724(13) (for F1A, F2A and F3A) and
0.276(13) (for F1B, F2B and F3B) on C8 [1]. In one case, F1A,
F2A and F3A displays the dominant occupancy, and in the
other case, F4B, F5B and F6B.

Discussion
Researchers are continually showing interest in the fac-
[M(CO)3]+ [M=Re, Tc] synthon, particularly the fac-
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Table 3 Continued

Atom Site x y z U11 U22 U33 U12 U13 U23

F(6A) 2i 1.072(2) 0.185(2) 0.371(1) 0.09(2) 0.07(2) 0.04(1) −0.02(1) 0.01(1) −0.01(1)
F(4B) 2i 1.2884(6) 0.1452(8) 0.4508(6) 0.064(3) 0.140(7) 0.104(5) 0.004(3) 0.004(3) −0.030(5)
F(5B) 2i 1.145(1) 0.267(1) 0.3644(6) 0.21(1) 0.22(1) 0.067(5) 0.069(9) 0.040(6) 0.059(6)
F(6B) 2i 1.1100(9) 0.083(1) 0.4175(8) 0.135(8) 0.25(1) 0.21(1) −0.134(8) 0.104(7) −0.18(1)
F(1A) 2i 1.0885(8) 0.4265(9) 0.8521(6) 0.089(4) 0.177(7) 0.130(5) −0.075(4) −0.032(3) −0.039(4)
F(2A) 2i 1.2252(7) 0.4748(9) 0.7140(6) 0.089(4) 0.177(7) 0.130(5) −0.075(4) −0.032(3) −0.039(4)
F(3A) 2i 1.0077(7) 0.5976(5) 0.7744(7) 0.090(5) 0.042(3) 0.21(1) −0.006(3) −0.091(6) −0.026(4)
F(1B) 2i 1.120(1) 0.570(1) 0.701(1) 0.12(1) 0.097(9) 0.23(2) −0.016(8) −0.13(1) −0.016(9)
F(3B) 2i 0.986(1) 0.522(1) 0.8428(9) 0.12(1) 0.097(9) 0.23(2) −0.016(8) −0.13(1) −0.016(9)
F(2B) 2i 1.206(1) 0.401(2) 0.7858(9) 0.12(1) 0.097(9) 0.23(2) −0.016(8) −0.13(1) −0.016(9)

[Re(CO)3(OH2)3]+ moiety, primarily because of its potential
use in the design of new diagnostic and therapeutic
radiopharmaceuticals [2–4]. A considerable amount of work,
involving the rhenium tricarbonyl core has already been pub-
lished from our group, and this study forms part of on-going
research, aimed at studying the chelation behaviour and
structure and reactivity of the rhenium(I) metal centre and
other middle and late transition metal complexes’ behaviour
when coordinated to β-diketone types of ligands [5–15].

The title compound, fac-[NEt4][Re(CO)3(Hfaa)(NO3)],
consists of three facial coordinated carbonyl ligands, a
�uorinated β-diketone ligand (hexa�uoroacetylacetonate-
Hfaa) in the axial position, a nitrate ligand in the equatorial
plane, as well as a counterion, tetraethylammonium (NEt4),
in the asymetric unit (see the �gure, upper part). The
coordination at Re(I) is a distorted octahedron, as seen in
the C3—Re1—O6 (170.30(19)°) angle which deviates from
180°. The O4—Re1—O5 bite angle of 84.14(15)° correlates
well with a similar hexa�uoroacetylacetonate coordinated
Re(I) complex, 84.56(8)° [6]. The bond distances in the
coordination polyhedron, are within normal range when
compared to a similar structure, ranging from 1.892(6) to
2.157(4) Å [16]. The molecules within the unit cell are packed
in horizontal layers, in a head-to-head manner, when viewed
along the c-axis. These layers are stabilised by intermolecular
C—H· · · O bonds (see the �gure, lower part).
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