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Abstract
C52H40N2O10Mn2, monoclinic, I2/a (no. 15), a= 8.6162(4) Å,
b= 11.0217(5) Å, c= 45.266(2) Å, β= 92.828(4)°,
V = 4293.5(3) Å3, Z = 4, Rgt(F)=0.0476, wRref(F2)=0.0988,
T = 293(2) K.

CCDC no.: 1881072

A part of the title crystal structure is shown in the figure
(B=0.5− x, 0.5− y, 0.5− z; C= 1.5− x, y, 1− z;D= x,−1+ y,
z). Tables 1 and 2 contain details on crystal structure andmea-
surement conditions and a list of the atoms including atomic
coordinates and displacement parameters.
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Table 1: Data collection and handling.

Crystal: Colorless block
Size: 0.45×0.35×0.26 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 0.66 mm−1

Diffractometer, scan mode: SuperNova, ω-scans
θmax, completeness: 25.5°, >99%
N(hkl)measured, N(hkl)unique, Rint: 11721, 3974, 0.048
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 2974
N(param)refined: 300
Programs: CrysAlisPRO [1], SHELX [2],

OLEX2 [3]

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

Atom x y z Uiso*/Ueq

Mn1 0.35544(4) 0.13369(4) 0.282625(9) 0.01968(14)
N1 0.4165(3) 0.1270(2) 0.33493(5) 0.0291(6)
O1 0.1123(2) 0.1707(2) 0.28738(5) 0.0402(6)
H1A 0.0545 0.1137 0.2793 0.060*
H1B 0.0874 0.2390 0.2787 0.060*
O2 0.1679(2) 0.40299(17) 0.26388(4) 0.0256(5)
O3 0.3716(2) 0.32517(18) 0.28970(4) 0.0298(5)
O4 0.0980(2) 0.88168(18) 0.27749(4) 0.0288(5)
O5 0.3342(2) 0.94278(17) 0.29192(4) 0.0282(5)
C1 0.3590(4) 0.2021(3) 0.35456(7) 0.0335(8)
H1 0.2813 0.2558 0.3481 0.040*
C2 0.4084(4) 0.2049(3) 0.38413(7) 0.0369(8)
H2 0.3636 0.2591 0.3969 0.044*
C3 0.5252(3) 0.1267(3) 0.39470(6) 0.0307(8)
C4 0.5842(4) 0.0488(3) 0.37411(7) 0.0347(8)
H4 0.6625 −0.0054 0.3799 0.042*
C5 0.5282(3) 0.0508(3) 0.34509(6) 0.0316(8)
H5 0.5699 −0.0034 0.3319 0.038*
C6 0.5873(4) 0.1273(3) 0.42589(7) 0.0365(8)
C7 0.5761(4) 0.2283(3) 0.44386(7) 0.0475(10)
H7 0.5257 0.2973 0.4365 0.057*
C8 0.6388(4) 0.2284(3) 0.47265(7) 0.0527(10)
H8 0.6290 0.2976 0.4842 0.063*
C9 0.7155(4) 0.1286(3) 0.48465(7) 0.0449(10)
C10 0.7261(5) 0.0276(3) 0.46666(8) 0.0582(11)
H10 0.7771 −0.0412 0.4740 0.070*
C11 0.6629(4) 0.0268(3) 0.43817(7) 0.0550(11)
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Table 2 (continued)

Atom x y z Uiso*/Ueq

H11 0.6710 −0.0430 0.4268 0.066*
C12 0.3026(3) 0.5268(2) 0.29955(6) 0.0208(6)
C13 0.2393(3) 0.6347(3) 0.28854(6) 0.0200(6)
H13 0.1765 0.6345 0.2712 0.024*
C14 0.2700(3) 0.7427(2) 0.30347(6) 0.0196(6)
C15 0.3528(3) 0.7400(3) 0.33064(6) 0.0233(7)
H15 0.3726 0.8124 0.3407 0.028*
C16 0.4067(3) 0.6321(3) 0.34317(6) 0.0218(7)
C17 0.3865(3) 0.5267(3) 0.32662(6) 0.0233(7)
H17 0.4299 0.4546 0.3338 0.028*
C18 0.4817(3) 0.6297(3) 0.37360(6) 0.0254(7)
C19 0.4377(4) 0.7117(3) 0.39493(7) 0.0356(8)
H19 0.3648 0.7712 0.3898 0.043*
C20 0.5003(4) 0.7066(3) 0.42368(7) 0.0450(9)
H20 0.4679 0.7622 0.4375 0.054*
C21 0.6099(4) 0.6204(3) 0.43217(7) 0.0451(9)
C22 0.6555(4) 0.5401(3) 0.41094(7) 0.0434(9)
H22 0.7301 0.4818 0.4161 0.052*
C23 0.5931(3) 0.5441(3) 0.38215(7) 0.0358(8)
H23 0.6264 0.4885 0.3684 0.043*
C24 0.2795(3) 0.4101(3) 0.28281(6) 0.0210(6)
C25 0.2274(3) 0.8640(3) 0.28984(6) 0.0203(6)
C26 0.6765(5) 0.6131(4) 0.46368(8) 0.0840(16)
H26A 0.6062 0.5692 0.4755 0.126*
H26B 0.6909 0.6936 0.4715 0.126*
H26C 0.7748 0.5720 0.4640 0.126*

Source of material
Amixture of Mn(OAc)2 · 4H2O (0.024 g, 0.1 mmol), 4′-methyl-
[1,1′-biphenyl]-3,5-dicarboxylic acid (0.1 mmol, 0.0256 g), 4,
4′-bis(pyrid-4-yl)biphenyl (0.1 mmol, 0.0308 g) and distilled
water (10 mL) was heated in a 25 mL stainless steel reactor
with a Teflon liner at 423 K for 30 h, followed by slow cool-
ing to room temperature. Colourless crystals of the compound
formed.

Experimental details
Hydrogen atoms were placed in their geometrically idealized
positions and constrained to ride on their parent atoms.

Discussion
The synthetic development of coordination polymers (CPs)
continues to attract much attention because of their intrigu-
ing structural topologies and potential applications in gas
storage, separation, sensing and heterogeneous catalysis
[4–9]. The organic carboxylate ligands have been proven
to be good candidates for the construction of CPs [10–
12]. For example, polycarboxylates present versatile coordi-
nation modes to construct coordination polymers [13, 14].

Mixedmulticarboxylate and nitrogen donor linkers have been
widely utilized to construct CPs.

The asymmetric unit of the title structure contains
one Mn(II) metal center, one 4′-methyl-[1,1′-biphenyl]-3,5-
dicarboxylato ligand, and one 4,4′-bis(pyrid-4-yl)biphenyl
ligand to construct a 3D-coordination polymer. The man-
ganese atom is six-coordinated by one water ligand, by
four oxygen atoms and one nitrogen atom. The Mn-O
bond lengths range from 2.1211(18) to 2.1556(19) Å. The
bond angles of O-Mn-O are in the range of 81.64(8)° to
173.65(8)°. All moieties are connected by hydrogen bonds
d(O(1)· · · O(2))= 2.822(3) Å, d(O(1)· · · O(4)A)= 3.218(3) Å,
d(O(1)· · · O(5)B)= 2.719(3) Å. Symmetry codes: A x, y − 1,
z; B x − 1/2,− y+ 1, z.

Acknowledgements: This work was supported by the
Institutions of higher learning key scientific research project
of Henan Province (18B150015) and the Natural Science
Foundation of Henan Province (182102310909).

References

1. Agilent Technologies: CrysAlisPRO Software system, version
1.171.38.41r, Agilent Technologies UK Ltd, Oxford, UK (2015).

2. Sheldrick, G. M.: SHELXT-Integrated space-group and crystal-
structure determination. Acta Crystallogr. C71 (2015) 3–8.

3. Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.;
Puschmann, H.: A complete structure solution, refinement and
analysis program. J. Appl. Cryst. 42 (2009) 339–341.

4. Zhao, Y.; Li, S. H.: Synthesis and crystal structure of a new
three-dimensional complex constructed from thiophene-2,
5-dicarboxylic acid. Synth. React. Inorg. Met. Org. Chem. 45
(2015) 921–925.

5. Li, S. H.; Zhao, Y.: Synthesis and crystal structure of a new
three-dimensional Co(II) coordination polymer based on 3,3′,
4,5′-biphenyl tetracarboxylic acid and 4,4′-bipyridine. Inorg.
Nano-Met. Chem. 47 (2017) 256–259.

6. Muhammad, N.; Ikram, M.; Rehman, S.; Viola, M. I.; Schulzke,
C.: Guest-induced single-crystal-to-single-crystal transfor-
mations of a new 4-connected 3D cadmium(II) metal-organic
framework. J. Therm. Anal. Calorim. 1 (2016) 1–11.

7. Li, S. H.; Han, M. L.; Liu, G. Z.; Ma, L. F.; Wang, L. Y.: Guest-
induced single-crystal-to-single-crystal transformations of a
new 4-connected 3D cadmium(II) metal-organic framework.
RSC Advances. 5 (2015) 17588–17591.

8. Ali, H. A.; Jabali, B.: Synthesis, characterization and biological
activity of novel complexes of zinc(II) diclofenac with nitrogen
based ligands. Polyhedron 107 (2016) 97–106.

9. Li, S. H.; Wu, H. X.; Chai, N.: A cobalt(II) complex based on 5-
methoxyisophthalic Aaid and 1,6-bis(1,2,4-triazol-1-yl)hexane:
synthesis, crystal structure and magnetic properties. Synth.
React. Inorg. Met. Org. Chem. 43 (2013) 1487–1491.

10. Fountoulaki, S.; Perdih, F.; Turel, I.; Kessissoglou, D. P.;
Psomas, G.: Non-steroidal anti-inflammatory drug diflunisal
interacting with Cu(II). Structure and biological features.
J. Inorg. Biochem. 105 (2011) 1645–1655.



Chen et al.: C52H40N2O10Mn2 | 375

11. Li, S. H.; Zang, J.; Guo, J. B.: Synthesis and crystal structure of
a new three-dimensional Ho(II) coordination polymer based on
5′-(4-Carboxyphenyl)-[1,1′:3′,1′′-terphenyl]-4,4′′-dicarboxylic
acid. Inorg. Nano-Met. Chem. 12 (2017) 1746–1749.

12. Banerjee, A.; Singh, R.; Colacio, E.; Razak, K. K.: Binuclear
copper(II) chelates with heptadentate ligands: synthesis, struc-
ture, magnetic properties, DFT studies, and catecholase and
hydrolytic DNA cleavage activity. Eur. J. Inorg. Chem. 2 (2009)
277–284.

13. Li, S. H.; Li, X. L.: A cadmium complex based on 5-
methylisophthalic acid and 1,6-bis(imidazol-1-yl)hexane:
synthesis, crystal structure, and photoluminescence prop-
erties. Synth. React. Inorg. Met. Org. Chem. 43 (2013)
710–713.

14. Pachfule, P.; Panda, T.; Dey, C.; Banerjee, R.: Structural diver-
sity in a series of metal-organic frameworks (MOFs) composed
of divalent transition metals, 4,4′-bipyridine and a flexible
carboxylic acid. CrystEngComm 12 (2010) 2381–2389.


	Crystal structure of poly[aqua-2-4,4-bis(pyrid-4-yl)biphenyl-2N:N)-4-4-methyl-[1,1-biphenyl]-3,5-dicarboxylato-4O:O:O:O)manganese(II)], C52H40N2O10Mn2

