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Abstract
C12H16CuF6PN8, monoclinic, C2/c (no. 15), a= 13.102(2) Å,
b= 9.7902(18) Å, c= 14.727(3) Å, β= 102.336(6)°,
V = 1845.3(6) Å3, Z = 4, Rgt(F)=0.0291, wRref(F2)=0.0733,
T = 150(2) K.

CCDC no.: 1902117

The molecular structure is shown in the figure (#1= 2− x,
−y, 1− z; #2= 3/2− x, 1/2− y, 1− z). Table 1 contains crys-
tallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

*Corresponding author: Tao Tan, Chongqing Medical and
Pharmaceutical College and Chongqing Engineering, Technology
Research Center of Pharmaceutical Preparation, No. 82
Middle College-City Road, Chongqing 401331, P.R. China,
e-mail: tantao1234567@sohu.com
Wen-Wu Zhong, Qian Tang, Ying-Jie Liu, Lei Shi and Yuan-Jiao Feng:
Chongqing Medical and Pharmaceutical College and Chongqing
Engineering, Technology Research Center of Pharmaceutical
Preparation, Chongqing 401331, P.R. China

Table 1: Data collection and handling.

Crystal: Blue block
Size: 0.10×0.09×0.05 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 1.35 mm−1

Diffractometer, scan mode: SMART-CCD, φ and ω
θmax, completeness: 27.5°, >99%
N(hkl)measured, N(hkl)unique, Rint: 12617, 2117, 0.041
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 1819
N(param)refined: 130
Programs: SHELX [1], Diamond [2], Bruker [3]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

Cu1 0.7500 0.2500 0.5000 0.01249(11)
P1 1.0000 0.0000 0.5000 0.01608(17)
F1 0.91577(9) 0.12743(12) 0.50604(8) 0.0213(3)
F2 1.10077(9) 0.11204(12) 0.52407(9) 0.0237(3)
F3 0.98707(9) 0.03018(12) 0.38507(8) 0.0190(3)
N1 0.76290(13) 0.20315(17) 0.63424(11) 0.0144(3)
C1 0.83501(16) 0.1270(2) 0.68815(14) 0.0201(4)
H1 0.8877 0.0769 0.6672 0.024*
N2 0.82319(14) 0.13044(19) 0.77608(12) 0.0234(4)
H20 0.8623 0.0873 0.8234 0.028*
C3 0.74002(18) 0.2123(2) 0.77962(15) 0.0253(5)
H3 0.7133 0.2335 0.8331 0.030*
C2 0.70283(16) 0.2577(2) 0.69154(14) 0.0190(4)
H2 0.6449 0.3172 0.6726 0.023*
N3 0.66010(13) 0.08440(17) 0.46104(12) 0.0167(4)
C4 0.66951(18) −0.0373(2) 0.50006(16) 0.0264(5)
H4 0.7231 −0.0617 0.5518 0.032*
N4 0.59424(16) −0.12227(19) 0.45787(14) 0.0288(5)
H40 0.5863 −0.2080 0.4728 0.035*
C5 0.5324(2) −0.0518(3) 0.38771(19) 0.0353(6)
H5 0.4722 −0.0850 0.3457 0.042*
C6 0.57341(18) 0.0752(2) 0.38949(17) 0.0316(6)
H6 0.5466 0.1470 0.3478 0.038*

Source of material
2-Naphthylacetic acid (0.056 g, 0.3 mmol) was dissolved
in a methanol solution (6 mL) of Cu(CH3CN)4PF4 (0.112 g,
0.3 mmol) under ultrasonication. To the resulting green solu-
tion imidazole (IM) (0.04 g, 0.6 mmol)was addedunderultra-
sonication. Afterwards the mixture was sealed and heated to
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70 °C for 20 h. After cooled to room temperature, it was fil-
tered, and than the cyan filtrate was evaporated at 5 °C. After
2 weeks, blue block crystals of title complex formed.

Experimental details
All hydrogen atoms were positioned geometrically and
allowed to ride on their parent atoms.

Comment
The coordination chemistry between copper and imidazo-
lates are so colorful that versatile structures and functions
such as adsorption and separation, catalysis, magnetism etc.
have been reported in many studies [4]. Copper with differ-
ent valences mainly like+ 1 and+ 2 has flexible coordina-
tion geometries and is an excellent candidate for construct-
ing various metal-ligand frameworks. For imidazolates, they
are widely used to construct organic-inorganic hybrid com-
pounds due to their different coordination modes acting as
a terminal and/or bridging ligand [5, 6]. Furthermore, in the
copper/imidazolate system the types of counter ions [7], sol-
vents types [4] and the used secondary ligands [8], as well as
the reaction stoichiometry [9], temperature [4, 10] and pH [11]
are key factors for the formation of final structures. Therefore
the structure construction between copper and imidazolates
has been far beyond prediction and control.

In the mononuclear title complex, the CuI ion, is located
on a crystallographic inversion centre, and is six coordinated
by two F atoms from two symmetry related PF6− and four N
atoms from four imidazoles. This coordination is very similar
to the complex tetrakis(N-methylimidazole-N′)copper(I) per-
chlorate, [Cu(C4H6N2)4][ClO4] [12]. Four imidazole ligands act
as terminal ligands with Cu(I)-N distances from 2.0011(16) to
2.0140(17) Å, whereas the PF6− anions act as bridging ligand
linking two nearby copper atoms to form a one-dimensional
coordination polymer.

Acknowledgements: We acknowledge support for the
publication fee by the scientific Research Project of
Chongqing Medical and Pharmaceutical College (Grant
No. ygz2018303), the Traditional Chinese Medical Project
of Chongqing Municipal Health and Family Planning

Commission (Grant No. ZY201702129), the Medical Scien-
tific Research Project of Chongqing Municipal Health and
Family Planning Commission (Grant No. 2015MSXM099;
2015ZBXM061), the Scientific Research Project of Chongqing
Medical and Pharmaceutical College (Grant No. ygz2018114).

References

1. Sheldrick, G. M.: A short history of SHELX. Acta Crystallogr.
A64 (2008) 112–122.

2. Brandenburg, K.: DIAMOND. Visual Crystal Structure Infor-
mation System. Version 3.2i. Crystal Impact, Bonn, Germany
(2012).

3. Bruker. APEX3 and SAINT. Bruker AXS Inc., Madison, WI, USA
(2012).

4. Zhang, J. P.; Chen, X. M.: Crystal engineering of binary metal
imidazolate and triazolate frameworks. Chem. Commun. 16
(2006) 1689–1699.

5. Del Bene, J. E.; Cohen, I.: Molecular orbital theory of the hydro-
gen bond. 20. pyrrole and imidazole as proton donors and
proton acceptors. J. Am. Chem. Soc. 100 (1978) 5285–5290.

6. Zhu, R.; Zhang, W.: Synthesis, structural and dielectric charac-
terization of two imidazole- and oxalate-containing copper(II)
complexes. Z. Anorg. Allg. Chem. 639 (2013) 1274–1278.

7. Rahaman, S. H.; Chowdhury, H.; Bose, D.; Mostafa, G.; Fun,
H.; Ghosh, B. K.: 1D Polymeric chain of copper(II) containing
imidazolate and perchlorate bridging: supramolecular synthon
involving N-H· · · O hydrogen bonding. Inorg. Chem. Commun. 8
(2005) 1041–1044.

8. Zhu, H.; Xu, W.; Lin, J.; Zhang, C.; Zheng, Y.: Syntheses, crystal
structures, and magnetism of two phenylacetate imidazolate
copper(II) complexes. J. Coord. Chem. 65 (2012) 3983–3997.

9. Huang, X.; Zhang, J.; Lin, Y.; Yu, X.; Chen, X.: Two mixed-
valence copper(I,II) imidazolate coordination polymers:
metal-valence tuning approach for new topological structures.
Chem. Commun. 9 (2004) 1100–1101.

10. Masciocchi, N.; Bruni, S.; Cariati, E.; Cariati, F.; Galli, S.; Sironi,
A.: Extended polymorphism in copper(II) imidazolate polymers:
a spectroscopic and XRPD structural study. Inorg. Chem. 40
(2001) 5897–5905.

11. Huang, X.; Zhang, J.; Chen, X.: One-dimensional supramolec-
ular isomerism of copper(I) and silver(I) imidazolates based
on the ligand orientations. Cryst. Growth Des. 6 (2006)
1194–1198.

12. Clegg, W.; Acott, S. R.; Garner, C. D.: Structure of tetrakis(N-
methylimidazole-N′)copper(I) perchlorate, [Cu(C4H6N2)4][ClO4].
Acta Crystallogr. C40 (1984) 768–769.


	The crystal structure of tetrakis(imidazole)-copper(I) hexafluorophosphate, C12H16CuF6PN8

