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Abstract
C44H42Mn5N12O36, triclinic, P1 (no. 2), a = 7.6398(7) Å,
b = 9.9043(5) Å, c = 20.1160(13) Å, α = 87.300(5)°,
β = 81.868(6)°, γ = 67.555(7)°, V = 1392.62(18) Å3, Z = 1,
Rgt (F ) = 0.0554, wRref (F

2) = 0.1446, T = 293(2) K.

CCDC no.: 2034133

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

Source of material

All chemicals were available from commercial sources.
MnCl2·6H2O (0.171mmol), 2-(4H-1,2,4-triazol-4-yl)benzene-
1,3,5-tricarboxylic acid (0.097 mmol) and H2O/CH3CN
(4 mL, 1:3 v/v) were placed in a 15 mL PTFE vessel sealed
with stainless steel reactor, heated to 120 °C for three days.
Colorless crystals of the title compoundwith a yield of 49%
were obtained through the cooling process (2 °C h−1).
Elemental analysis found/calcd. (%) for C44H42Mn5N12O36:
C 33.22/33.34, H 2.64/2.56, N 10.57/10.43. IR data

Table : Data collection and handling.

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

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

Programs: CrysAlisPRO [, ], SHELX [, ]
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(KBr, cm−1): 3426 (s), 1037 (s), 1614 (s), 1380 (m), 668 (m), 651
(m), 469 (w), 3727 (w), 2967 (w), 1285 (w), 784 (w), 589 (w),
530 (w), 415 (w).

Experimental details

Hydrogen atoms were generated geometrically. CCDC num-
ber 2034133 contains the crystallographic data, which has
been deposited in Cambridge Crystallographic Database.

Comment

As a class of porous metal-organic framework materials,
MOFs have aroused great attention and focused research
due to their structural diversities and the prospects of
application in the area of specific gas separation and sub-
sequent storage, heterogeneous catalysis, fluorescence,
magnetism, and electrochemistry, etc. [5–7 and references
cited there].

With the development of coordination chemistry, the
functionally bi-topic ligands including amino polycarboxylic
acid [8] and N-containing aromatic carboxylic acid [9] are of
considerable interest. Triazole-modifiedaromatic carboxylic

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

Atom x y z Uiso*/Ueq

Mn . () . () . () . ()
Mn . () . () . () . ()
Mn . . . . ()
N . () −. () . () . ()
N . () −. () . () . ()
Na

. () −. () . () . ()
N′b . () −. () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
H . −. . .*
O . () . () . () . ()
O . () . () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
O . () . () . () . ()
O . () . () . () . ()
HB . . . .*
HC . . . .*
O −. () . () . () . ()
HA −. . . .*
HB −. . . .*
O . () . () . () . ()
HC . . . .*
HB . . . .*
O . () . () . () . ()
HA . . −. .*
HB . . . .*
O . () . () . () . ()
HA . . . .*
HC . . . .*
Oc

. () . () . () . ()
HCc

. . . .*
HDc

. . . .*
O′d . () . () . () . ()
HGd

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

Table : (continued)

Atom x y z Uiso*/Ueq

Ca
. () −. () . () . ()

Ha
. −. . .*

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

aOccupancy: . (). bOccupancy: . (). cOccupancy: .
(). dOccupancy: . ().
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compounds represent the most important class of hetero-
polydentate ligands capable of forming mono-, bi-, and
polynuclear complexes with inorganic metals [10–13]. We
herein report the synthesis and crystal structure of a novel
complex [Mn5(μ4–L3−)2(μ5–HL2−)2(H2O)10]·2H2O (1) (H3L = 2-
(4H-1,2,4-triazol-4-yl)benzene-1,3,5-tricarboxylic acid). The
formula of 1 is established by elemental analysis. Single
crystal X-ray diffraction analysis reveals that compound 1
crystallized in the triclinic space group P1, possessing a 3D
structure. The asymmetric unit consists of two and a half
crystallographically independent Mn(II) ions, one fully-
deprotonated L3− and one partly deprotonated HL2− ligand,
five aqua ligands as well as one lattice water molecule
(cf. left part of the figure). The six-coordinated Mn1 ion is
finished by four O atoms (O1, O2, O3i, O8; i = x, y+1, z) and
one N atom from four L3−anions and one water molecule to
form a distorted octahedral geometry, with theMn–O length
range of 2.180–2.352 Å. The Mn2 ion is surrounded by four
oxygenatoms (O1,O4i, O7iii, O10iv; i = x, y+1, z, iii = x−1, y, z,
iv = x−1, y+1, z,) on the equatorial plane, and two water
molecules (O14, O15) in the axial positions. Mn3 ion is co-
ordinated by water molecules: O16, O17, O16v, O17v
(v = −x+2, −y+1, −z) and two N atoms from HL2− and
L3− anions. Mn1 and Mn2 ions are joined by two carboxylate
groups to forma [Mn2O2] unitwith theMn/Mnseparationof
3.719 Å. And each [Mn2O2] unit is surrounded by four aro-
matic tricarboxylic acid molecules, which results in a three-
dimensional framework (cf. right part of the figure).
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