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Abstract
C36H26N4O5Mn, orthorhombic, P212121 (no. 19),
a = 10.7134(7) Å, b = 10.7573(10) Å, c = 26.6304(18) Å,
β = 90°, V = 3069.1(4) Å3, Z = 4, Rgt(F ) = 0.0454,
wRref(F

2) = 0.0890, T = 220 K.

CCDC no.: 2172230

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.

Source of material

The title complex was synthesized according to literature
[5] method. Ten milliliter aqueous solution of 0.5 mmol
ligand (6-phenylpyridine-2-carboxylic acid, 199.2 mg) and
0.5 mmol NaOH (20 mg) was added to 15 mL ethanol so-
lution of 0.25 mmol Mn(O2CMe)2·4H2O (0.0612 mg) with
molar ratio 2:1 (L:M). Then 5 mL of an ethanol solution of
0.25 mmol 1,10-phenanthroline monohydrate (45 mg) was
added. The mixture was stirred at 75 °C for 4 h, cooled to
room temperature, and continued to stir for 3 h, then
filtered. After the filtrate was resting for 16 days, yellow
crystals of the title complex were obtained in yield 68%.
Anal. Calcd. for C36H26N4O5Mn: C, 66.51; H, 4.00; N, 8.62.
Found: C, 66.76; H, 4.39; N, 8.37.

Experimental details

The hydrogen atoms were positioned geometrically (C–
H = 0.93 Å and O–H = 0.85 Å). Their Uiso values were set to
1.2Ueq or 1.5Ueq of the parent atoms. The Flack parameter
(0.006(12)) was determined using 1814 quotients [2].

Table : Data collection and handling.

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

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], Olex [], SHELX [],
CrysAlisPRO []
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Comment

The preparation and characterization of metal complexes
is part of our active area of research [6]. For example, metal
complexes can generate 1D, 2D, or 3D supermolecular
structures [7], and show potential applications such as
anticancer agents [8], antibacterial activities [9], molecular
magnets [10], catalytic activities [11]. According to the in-
vestigations of our research group, 6-phenylpyridine-
2-carboxylate is an excellent bidentate ligand, up to now,
its Co(II), Cu(II), Zn(II) and Pb(II) complexes have been
synthesized and structural characterized [5, 12–15].

In this paper, we have also synthesized an characterized

another metal complex, (1,10-phenantroline-κ2N ,N ′)-bis(6-

phenylpyridine-2- carboxylato-κ2N ,O)manganese(II)]mon-
ohydrate (1) using 6-phenylpyridine-2-carboxylic acid,
Mn(O2CMe)2·4H2O, 1,10- phenantroline and NaOH as the
raw material. The structural analysis of 1 indicates that it
crystallizes in the space group P212121. The molecular
structure of 1 is shown in the Figure. 1 is composed of aMn(II)
ion, two bidentate 6-phenylpyridine-2-carboxylate ligands,
one 1,10-phenantroline ligand, and one lattice water mole-
cule. TheMn(II) is six-coordinated by two 6-phenylpyridine-
2-carboxylate ligands connected to Mn(II) in a bidentate
coordinating fashionby twopyridinenitrogenatoms (N1 and
N4) and two oxygen atoms (O2 and O3) of carboxylate
groups, as well as two nitrogen atoms (N2 and N3) of
one 1,10-phenantroline ligand. The coordination geom-
etry of Mn(II) is distorted octahedral. The bond angle
of O2–Mn1–N3 is 164.07(10)° and the summation of
bond angles (N1–Mn1–N2,95.78(10)°, N4–Mn1–N2,107.79(10)°,

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
O . () . () . () . ()
HA . . . .*
HB . . . .*
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N4–Mn1–O3, 74.77(9)° and N1–Mn1–O3,86.26(9)°) is 364.6°,
showing that MnN1N2N4O3 located on the equatorial
plane andO2N3are in the axial position. Thehydrogenbonds
(O5–H5A/O4 and O5–H5A/O1) between the water
molecules and oxygen atoms of the 6-phenylpyridine-
2-carboxylate ligands play an important role in the for-
mation of 3D network structure of the complexes.
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