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The crystal structure of dimethanol-k'O-
(5,10,15,20-tetrakis(4-nitrophenyl)porphyrin-
21,23-diido-k*0,0’,0”,0"”)manganese(lll) trans-
dicyanido-k'C-bis(acetylacetonato-«k*0,0’)
ruthenium(lll), CsgH,6N1901,RUMN
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Abstract

CssH4eN1001,RuMn, triclinic, P1 (no. 2), a = 8.0148(18) A, Table 1 contains crystallographic data and Table 2 contains

b=121413) A, c=14.843(3) A, a=107.379(4)°, B = 98.415(4)°,  the list of the atoms including atomic coordinates and
displacement parameters.
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8468-335X tetrakis(4-nitrophenyl)porphyrinato) (0.10 mmol, 98.3 mg) in
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Table 1: Data collection and handling. Table 2: (continued)
Crystal: Red block Atom X y z Uiso*/Ueq
Size: 0.21 x 0.15x 0.13 mm
... o C15 0.4428 (8) 0.6586 (5) 0.0194 (4) 0.0476 (16)

Wavelength: Mo Ka radiation (0.71073 A

_ave eng 0.59 mm’ll fon ( ) C16 0.5914 (8) 0.7198 (5) 0.0210 (4) 0.0519 (17)
l[l).iffractometer scan mode: B.ruker APEX II, @ and w H16 0.629325 0.716790 ~0.035883 0.062*
B com leténess. ’ 25.0°. 98% it c17 0.6860 (7) 0.7869 (5) 0.1084 (3)  0.0401 (14)

maxo COMP . PASON H17 0.787929 0.829321 0.110565 0.048*

N(hk[)measuredv N(hk[)uniquev Rint:
Criterion for lops, N(hkl)g:

N(param)reﬁned:
Programs:

6469, 4688, 0.032

lobs >2 o(lobs)’ 3008
385
Bruker [1], SHELX [2, 3]

Table 2: Fractional atomic coordinates and isotropic or equivalent

isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
Ru1 1.000000 0.000000 0.000000 0.0364 (2)
Mn1 1.000000 1.000000 0.500000 0.0230 (3)
01 1.0780 (5) 0.1705 (3) 0.0538 (2) 0.0439 (10)
02 0.7713 (5) 0.0265 (3) 0.0353 (2) 0.0418 (9)
03 1.1050 (4) 1.0957 (3) 0.4038 (2) 0.0354 (9)
H3A 1.118730 1.041372 0.358203 0.042*
04 1.8672 (8) 0.4597 (5) 0.3721 (4) 0.0933 (18)
05 1.6553 (7) 0.3326 (5) 0.3468 (4) 0.0854 (17)
06 0.4053 (8) 0.5751 (5) -0.1449 (4) 0.106 (2)
07 0.2107 (8) 0.5299 (5) -0.0717 (4) 0.108 (2)
N1 1.1198 (6) -0.0175 (5) 0.2123 (3) 0.0560 (14)
N2 1.0079 (5) 0.8529 (3) 0.3933 (2) 0.0241 (9)
N3 0.7685 (5) 1.0202 (3) 0.4356 (2) 0.0249 (9)
N4 1.7174 (8) 0.4318 (5) 0.3669 (3) 0.0562 (14)
N5 0.3459 (9) 0.5814 (5) -0.0726 (4) 0.0720 (19)
c1 1.0808 (7) -0.0138 (5) 0.1354 (4) 0.0431 (14)
c2 1.1093 (9) 0.3582 (5) 0.1637 (5) 0.075 (2)
H2A 1.225376 0.348465 0.183780 0.112*
H2B 1.062579 0.399728 0.218488 0.112*
H2C 1.103906 0.401273 0.118828 0.112*
c3 1.0094 (8) 0.2416 (5) 0.1171 (4) 0.0465 (15)
C4 0.8563 (8) 0.2171 (5) 0.1426 (4) 0.0483 (15)
H4 0.825020 0.273811 0.192988 0.058*
c5 0.7425 (7) 0.1164 (5) 0.1010 (4) 0.0434 (14)
cé 0.5720 (8) 0.1099 (5) 0.1294 (4) 0.0560 (17)
H6A 0.486247 0.109989 0.076969 0.084*
H6B 0.567258 0.175718 0.183906 0.084*
H6C 0.552835 0.039794 0.145453 0.084*
c7 0.6729 (6) 1.1122 (4) 0.4648 (3) 0.0266 (11)
c8 0.5247 (6) 1.0971 (4) 0.3929 (3) 0.0340 (12)
H8 0.440563 1.146792 0.394752 0.041*
c9 0.5298 (6) 0.9988 (4) 0.3230 (3) 0.0362 (13)
H9 0.448178 0.966897 0.268207 0.043*
Cc10 0.6803 (6) 0.9519 (4) 0.3466 (3) 0.0252 (11)
C11 0.7380 (6) 0.8533 (4) 0.2869 (3) 0.0259 (11)
C12 0.6277 (6) 0.7901 (4) 0.1918 (3) 0.0291 (12)
Cc13 0.4750 (8) 0.7312 (5) 0.1881 (4) 0.0558 (18)
H13 0.435208 0.735636 0.244718 0.067*
C14 0.3774 (8) 0.6643 (6) 0.1003 (4) 0.0626 (19)
H14 0.272356 0.625227 0.097349 0.075*

c18 0.8897 (6) 0.8100 (4) 0.3093 (3) 0.0264 (11)
Cc19 0.9452 (6) 0.7075 (4) 0.2495 (3) 0.0334(12)

H19 0.888106 0.661400 0.189651 0.040*
Cc20 1.0926 (6) 0.6898 (4) 0.2945 (3) 0.0329 (12)
H20 1.156796 0.629454 0.271559 0.040*

21 1.1351 (6) 0.7808 (4) 0.3850 (3) 0.0262 (11)
C22 1.2813 (6) 0.7924 (4) 0.4521 (3) 0.0280 (11)
C23 1.3968 (6) 0.6990 (4) 0.4321 (3) 0.0281 (11)
C24 1.5657 (7) 0.7229 (4) 0.4303 (3) 0.0349 (13)

H24 1.610083 0.799758 0.444134 0.042*
C25 1.6722 (7) 0.6366 (5) 0.4086 (4) 0.0405 (14)
H25 1.786192 0.654229 0.407446 0.049*

C26 1.6039 (8) 0.5251 (5) 0.3890 (3) 0.0406 (14)
c27 1.4381 (8) 0.4964 (5) 0.3909 (4) 0.0444 (15)

H27 1.395846 0.419088 0.377215 0.053*
c28 1.3330(7) 0.5830 (4) 0.4133 (3) 0.0363 (13)
H28 1.219960 0.564316 0.415974 0.044*
31 1.0349 (9) 1.1920 (5) 0.3835 (4) 0.0580 (17)
H31A 0.934264 1.164995 0.335747 0.087*
H31B 1.116213 1.232670 0.359985 0.087*
H31C 1.006659 1.243334 0.440846 0.087*

methanol (10 mL), [Ph;(PhCH,)P][Ru(acac),(CN),]-H,O [5]
(acac = acetylacetonato) (0.10 mmol, 72.2 mg) dissolved in
methanol/water (4:1, v:v) (10 mL) 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. Their Us,, values were set to 1.2U,,
or 1.5U,, of the parent atoms.

Comment

Mn(II)-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 ion magnetic axis anisotropy. They have been
proven excellent candidates for synthesis of molecule-
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based magnetic materials [6-10]. According to the previ-
ous report [5], the assembling of [Mn(TPP)(H,0),]C10,
(TPP = 5,10,15,20-tetrakis(4-phenyl)porphyrinato) with
trans-dicyanido-k;N-bis(acetylacetonato-k,0,0’)
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)(CH50H),]" cation and one half of
[Ru(acac),(CN),]~ anion (see the figure). The coordination
sphere for the Mn ion and the Ru(IIl) 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) A, respectively, with the Ru—C dis-
tance of 2.079(6) A, 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) A) are
obviously shorter than the Mn—-O methanol bond length
2.307(3) A, 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) A) 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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