
A novel polymeric nitridomanganese(V) complex with a
Schiff base ligand [MnN(salpn)] (H2(salpn): N,N'-disalicyli-
dene-1,3-propanediamine) (1) was prepared by photolysis of
the azidomanganese(III) complex, [MnN3(salpn)] in acetoni-
trile.  The monomeric complex (2) was obtained by recrystal-
lization of 1 from methanol.  X-ray crystal structure analyses of
1 and 2 were carried out.  The brown complex 1 has a linear
···Mn≡N···Mn≡N··· chain structure.

Recently, nitridomanganese(V) complexes with tetraden-
tate Schiff base ligands have been extensively studied as nitro-
gen atom transfer reagents in the fields of coordination chem-
istry1,2 and organic chemistry.3,4 All of these complexes are
green and have five-coordinate monomeric structures with
square-pyramidal geometry.  If a monomeric nitridomanganese
complex itself can function as a ligand, polymeric complex
with a linear ···Mn≡N···Mn≡N··· chain structure will be formed.
Such polymeric nitridometal complexes have been reported for
V, Mo, W, and Re.5–9

Here we report the preparation and isolation of both the
polymeric and monomeric forms of [MnN(salpn)].  X-ray crys-
tal structures, IR and electronic spectra of both of the species
are also reported.

In general, two methods are known for the preparation of
nitridomanganese(V) complexes with tetradentate Schiff base
ligands: (a) oxidation of manganese(III) complexes with
NaClO, PhIO, or NBS in the presence of NH3 and (b) photoly-
sis of azidomanganese(III) complexes.3 [MnN(salpn)] was not
prepared by method (a), but was prepared by method (b).  The
starting material [MnN3(salpn)] was prepared by the literature
method.10 [MnN3(salpn)] (0.57 g, 1.5 mmol) was suspended
in acetonitrile (1 dm3), and the mixture was irradiated with a
400-W high pressure mercury lamp below 20 ºC under an argon
atmosphere with stirring.  After an hour, another 1.5 mmol of
the azido complex was added to the reaction mixture, and the
irradiation was continued.  This procedure was repeated
twice.11 The reaction mixture containing 6 mmol of the com-
plex was irradiated for two days.  The color of the mixture
gradually turned from light brown to dark brown during the
irradiation.  Then the mixture was filtered, and the filtrate was
evaporated to dryness.  The residue was dissolved in
dichloromethane, and applied on a silica gel column (φ 3.5 cm
× 20 cm).  The product was eluted with dichloromethane–ethyl
acetate (10:1 v/v).  The effluent containing a green band was
collected, and evaporated to dryness to yield brown needle
crystals of [MnN(salpn)] (1).  Yield: 0.68 g (33%).12 Green
crystals of [MnN(salpn)]·CH3OH (2) were obtained by recrys-
tallization of 1 from methanol.  These complexes are stable in
air at ambient temperature.  

X-Ray structure analyses of 1 and 2 were carried out.13,14

ORTEP drawings of 1 and 2 are shown in Figures 1 and 2.
Complex 1 has a polymeric structure with distorted octahedral
coordination geometry.  The linear ···Mn≡N···Mn≡N··· chains
run along the 21 screw axes parallel to the c axis.  The Mn≡N
distance is 1.520(3) Å, and the Mn1 atom is displaced by
0.343(1) Å from the N2O2 coordination plane.  The Mn···N dis-
tance is 2.528(3) Å.  Complex 2 has a monomeric structure with
square-pyramidal coordination geometry and has crystallo-
graphic mirror symmetry.  The Mn≡N distance is 1.513(3) Å,
and the Mn1 atom is displaced 0.444(1) Å from the N2O2 coor-
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dination plane.  The O14 atom of methanol is hydrogen bonded
to the O2 and O2* atoms of the complex with the O14···O2 dis-
tance of 2.964(4) Å.  Both of the six-membered N—N chelate
rings in 1 and 2 show a chair conformation.  The Mn–N bond
lengths in the six-membered N—N chelate rings of 1 (1.997(2)
and 1.990(2) Å ) and 2 (2.002(2) Å ) are longer than those in
the five-membered N—N chelate ring of monomeric
[MnN(salen)] (1.946(3) Å ).3

The IR spectra of 1 and 2 show the Mn≡N stretching band
at 1011 and 1043 cm−1, respectively.  The Mn≡N stretching fre-
quency of the polymeric complex is shifted to lower energy
than that of the monomeric one.  The electronic spectra of 1 and
2 in the solid state,15 and in acetonitrile are shown in Figure 3.

Complexes 1 and 2 show almost the same spectrum in acetoni-
trile, dichloromethane, and DMSO.  This result indicates that 1
and 2 have a mononuclear square-pyramidal structure in solu-
tion.  The spectrum in acetonitrile shows two d–d transition
bands at 621 nm (band I) and at 559 nm (band II).  The bands I
and II can be assigned to the 1A'[a'(x2 − y2)]2 → 1A'[a'(x2 −
y2)a'(yz)] and 1A'[a'(x2 − y2)]2 → 1A"[a'(x2 − y2)a"(xz)] transi-
tions, respectively.16 In the spectrum of [MnN(salen)], the cor-
responding two bands are overlapped and not resolved.  The
spectrum of green 2 in the solid state shows two shoulders
around 640 and 553 nm, and the spectrum is similar to that in
acetonitrile.  On the other hand, the spectrum of brown 1 in the
solid state shows two shoulders around 706 and 553 nm.  

In this study, a novel polymeric nitridomanganese(V) com-
plex was prepared by photolysis of the azidomanganese(III)
complex.  Formation of the polymeric structure for
[MnN(salpn)] may be attributed to (a) the weak coordination
ability of the salpn ligand compared with salen-type ligands,
and (b) crystal packing efficiency.17
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