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The crystal structure of dimethanol-κ1O-
(5,10,15,20-tetrakis(4-nitrophenyl)porphyrin-
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Abstract
C58H46N10O14RuMn, triclinic, P1 (no. 2), a = 8.0148(18) Å,
b= 12.141(3)Å, c= 14.843(3)Å,α= 107.379(4)°, β= 98.415(4)°,

χ = 93.430(4)°, V = 1355.4(5) Å3, Z = 1, Rgt(F) = 0.0509,
wRref(F

2) = 0.1400, T = 293 K.

CCDC no.: 2203606

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

Source of material

To a solution of [Mn(TNPP)(H2O)2]ClO4 [4] (TNPP = 5,10,15,20-
tetrakis(4-nitrophenyl)porphyrinato) (0.10 mmol, 98.3 mg) in
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methanol (10 mL), [Ph3(PhCH2)P][Ru(acac)2(CN)2]·H2O [5]
(acac = acetylacetonato) (0.10 mmol, 72.2 mg) dissolved in
methanol/water (4:1, v:v) (10mL) was carefully added. The
resulting mixture was filtered at once and the filtrate was
kept undisturbed at room temperature for about one week.
Then, the obtained title dark red block crystals were
collected by filtration giving the yield of 77.2 mg (61.1%).

Experimental details

Coordinates of hydrogen atoms were assigned using
geometrical constraints. TheirUiso values were set to 1.2Ueq

or 1.5Ueq of the parent atoms.

Comment

Mn(III)-porphyrin compounds, containing Mn(III) ion
with a large spin state (S = 2) and the typical Jahn–Teller
elongation of the coordination octahedron, can induce
large single ionmagnetic axis anisotropy. They have been
proven excellent candidates for synthesis of molecule-

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

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

Table : Data collection and handling.

Crystal: Red block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker 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 [, ]
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based magnetic materials [6–10]. According to the previ-
ous report [5], the assembling of [Mn(TPP)(H2O)2]ClO4

(TPP = 5,10,15,20-tetrakis(4-phenyl)porphyrinato) with
trans-dicyanido-k1N-bis(acetylacetonato-k2O,O′)
ruthenium(III) could result in 1D cyanide-bridged Ru–Mn
complexes exhibiting single chain magnet property,
which enlighten us to further exploring Mn(III)-porphyrin
based cyanide-bridged bimetallic magnetic complex.

The asymmetric unit of the title salt structure contains
one half of [Mn(TPP)(CH3OH)2]

+ cation and one half of
[Ru(acac)2(CN)2]

− anion (see the figure). The coordination
sphere for the Mn ion and the Ru(III) ion in the title
complex can both be described as distorted octahedron,
in which the four equatorial positions are occupied by
four oxygen atoms of two acetylacetonato ions and four
pyrrole N atoms, respectively, with the two axial ones
resulting from two C atoms of cyano groups for Ru(III) ion
and two O atoms of the methanol molecules for Mn(III) ion.
The distances between Ru and the ligand O atoms are
1.998(4) and 2.007(3) Å, respectively, with the Ru–C dis-
tance of 2.079(6) Å, indicating the only slightly distorted
octahedron around the Ru(III) ion. With comparison to the
bond parameters around the Ru(III) ion, the equatorial Mn–
N pyrrole bond lengths (2.014(3) and 2.023(4) Å) are
obviously shorter than the Mn–O methanol bond length
2.307(3) Å, giving clear information about the elongated
octahedral around the Mn(III) ion, typically accounting for
the proverbial Jahn–Teller effect. Under the help of the
intermolecular O–H···N (O···N = 2.788(6) Å) interactions
between the O atom of the methanol molecule and the N
atom of the cyanide group, the complex structure can be
further discussed as a supramolecular chain structure.
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