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Abstract
C42H27MnN5O9·2H2O, triclinic, P1 (no. 2), a = 12.4250(8) Å,
b = 12.7259(8) Å, c = 14.2946(9) Å, α = 64.102(2)°, β = 79.774(2)°,
γ = 62.453(2)°, V = 1801.9(2) Å3, Z = 2, Rgt(F) = 0.0344,
wRref(F2) = 0.0951, T = 150 K.

CCDC no.: 2268378

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

1 Source of material

The reagents were purchased from standard commercial
sources and used without further purification. A mixture
of MnCO3 (0.011 g, 0.10mmol), 1,4,5,8-naphthalenetetracarbox-
ylic acid (contains monoanhydride) (0.030 g, 0.10mmol), and
2262-phimphtpy (0.043 g, 0.10mmol) was dispersed in mixed
solvent of H2O (4mL) and C2H5OH (4mL) solutions in a 16mL
Teflon-lined stainless steel autoclave, which was heated for 3 d

Table : Data collection and handling.

Crystal: Yellow block
Size: . × . × .mm
Wavelength: Ga Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker SMART APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [, ], OLEX []
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at 413 K under autogenous pressure and slowly cooled to room
temperature. Yellow block crystals were obtained.

2 Experimental details

The structure was solved with the SHELXT-2018 program. All
H-atoms from C atoms were positioned with idealized geom-
etry and refined isotropically (Uiso(H) = 1.2Ueq(C)) using a
riding model with C–H = 0.93 and 0.97 Å.

3 Comment

2,2′:6′,2″-Terpyridine (tpy) as a building unit with its large
π conjugation, has received great interest in the realm

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
C −. () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
Mn . () . () . () . ()
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of metal-organic frameworks (MOFs) [5–12]. By using
a grafting strategy [13], 4′-(4-(1H-benzimidazolyl-1-yl)
phenyl)-2,2′:6′,2″ terpyridine(2262-phimphtpy) has been
designed and synthesized with a combination of benz-
imidazole and terpyridine functional groups. A discrete
neutral mononuclear Mn(II) complex was obtained
successfully along with naphthalene-4,5-dicarboxylate-
1,8-dicarboxylic anhydride (ntdda2−) [14, 15] and its structure
hasbeendetermined. To thebest of our knowledge, it is thefirst
report of the first Mn(II) complex coordinated with the ntdda2−

anion.
The ORTEP diagram is presented in the left part of the

figure. The asymmetric unit contains one Mn(II) ion, one
phimphtpy ligand, and one ntdda2− anion. As shown in the
left part of the figure, Mn1 is coordinated by three pyridine
nitrogen atoms (Mn1–N, 2.2185(13)–2.2779(13) Å) from one
phimphtpy ligand, one oxygen atom from one ntdda2− anion
and two oxygen atoms from two coordinated water mole-
cules showing a distorted octahedral geometry with N1, N2,
N3 and O2W in the equatorial plane and O1 and O1W in axial
positions.Mn(II) to O/N distances and bond angles arewithin
the normal ranges and similar to that of previously reported
complexes [16, 17].

The supramolecular association of the molecules in the
title complex is essentially based on hydrogen bonds be-
tween the water molecules as donors and the diverse oxy-
gen atoms from water molecules and ntdda2− anion and
nitrogen atoms from benzimidazole as acceptors. One-
dimensional (1D) chains are formed through seven kinds of
hydrogen bonds with the distances of H atoms and accep-
tors between 1.80 Å and 2.09 Å as shown in the right part of
the figure. The 3D structure is obtained through these 1D
chains which are linked by weak hydrogen bond O4W–

H4WB···O3W with the distance of H atom and acceptor
2.55 Å and six kinds of π–π interactions between aromatic
benzene, pyridine and imidazole rings with Cg–Cg (the ar-
omatic rings center was defined as Cg) distances between
3.44 Å and 3.90 Å.
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