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To understand the detailed magnetic properties of the
[MnTPP]+[TCNE]•- 1 (TPP) meso-tetraphenylporphinato) family
of molecule-based magnets, it is necessary to study related six-
coordinate [MnIIITPP]+ bound in the axial positions by diamag-
netic nitrile groups in order to model the Mn(III) site. We sought
to take advantage of the potential of diamagnetic [C3(CN)5]- to
bridge between two metal sites,2c although it frequently serves
as an unbound counterion.2a,b Hence, [MnIIITPP]+[C3(CN)5]•- 3,4

was prepared.
Crystals of [MnTPP]+[C3(CN)5]-‚xCH2Cl2 were grown from

dichloromethane.5 [MnTPP]+[C3(CN)5]-, Figure 1, forms parallel
1-D ‚‚‚D+A-D+A-‚‚‚ chains akin to that reported for [MnTPP]+-
[TCNE]-, Figure 2.1a,c However, the cations do not lie parallel
to one another but cant back and forth by∼20° (Figure 2) with
respect to the chain axis. In contrast to previously reported
structures of the cation, [MnTPP]+ is significantly puckered into
a saddle shape as if the porphyrin ring were sterically encum-

bered.1,6 The Mn-Npor bond distance average of 1.977(10) Å is
comparable to the 2.000(3) Å observed for [MnTPP]+[TCNE]-.1a,c

The axial Mn-N bond distance is 2.345 Å, which is comparable
to that observed for [MnTPP][TCNE] (2.327 Å).1a,c

The [C3(CN)5]- ligand is disordered over two orientations in
a 88:12 ratio. These orientations are related by a rotation about
the Mn‚‚‚Mn chain. This disorder has also been observed for
unbound [C3(CN)5]-.2b The anion is not planar and has a 6.4°
dihedral angle about CBla-CBa-CAa-CAla and an 8.3°
dihedral angle about CBla-CBa-CGa-CG2a for the major
orientation. The mean CtN, C-CN, and C-CC bond distances
are 1.134, 1.387, and 1.439 Å, as expected for a delocalized
system. The CtN distance is not altered upon bonding to the
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Figure 1. ORTEP9 atom-labeling diagram showing the major (88%)
(solid bonds) and minor (12%) (open bonds) orientation of the [C3(CN)5]-.
The phenyl groups have been omitted for clarity, and the thermal ellipsoids
are at the 50% probability level.

Figure 2. Linear chain of the title complex illustrating the asymmetric
µ-bonding of the anion as well as the unusual saddle shape of the
[MnTPP]+ cation.
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Mn(III). The major and minor orientations lie at 69.4 and 72°
angles to the MnN4 plane with the two disordered components
related by a 173° rotation about the Mn‚‚‚Mn axis. [MnIII -
TPP]+[C3(CN)5]- forms 1-D chains composed of alternating
cations and anions with the [C3(CN)5]- anion asymmetrically
µ-bridging between cations. The anion N1 and N5 atoms bond
to the Mn with C-N-Mn angles of 163.2 and 173.1°, averaging
168°, Figure 2.
The magnetic moment,µeff, of [MnIIITPP]+[C3(CN)5]-‚xCH2Cl2

(x ) 1) is presented as a function of temperature between 2 and
300 K in Figure 3. The susceptibility can be fit by the Curie-
Weiss expression,ø ∝ (T - Θ)-1, with aΘ of -0.5( 0.5 K.
The observed room-temperature effective moment,µeff [≡(8øT)1/2],
is 4.88µB, which is slightly reduced from the value of 4.90µB,
expected for an independentg ) 2, S) 2 system,6 and reflects
a slightly reducedg value of 1.99 or thatx is slightly above one.
The µeff(T) data can be fit to theS ) 2 zero-field-splitting

expression (using the HamiltonianH ) DSz2 + gµBH‚S)

whereD, the zero-field-splitting parameter,7 is -4.0 K (-2.8
cm-1), Figure 3. This value falls within the range of-2.6 to
-4.3 K reported for five-coordinate MnTTP(Cl)7,8a,b,cand MnTTP-
(ClO4)8b,das well as six-coordinate MnTPPCl(py)7,8b,cand MnTPP-
(1-methylimidazole)28d and is also comparable to values obtained
for hydrated MnOEP(X) (X) Cl, Br, OAc, ClO4) complexes.8d

The lack of magnetic coupling and ordering for
[MnIIITPP]+[C3(CN)5]•- but presence of strong coupling and
ordering for the [Mn(porphyrin)]+[TCNE]- family emphasizes
the necessity to have the Mn(porphyrinate) bridged by spin-
bearing ligands.
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Figure 3. Temperature dependence of the moment,µeff, of
[MnIIITPP]+[C3(CN)5]- and the fit of the data to eq 1 withD ) -4 K
andg )1.99.
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