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RECENTLY we have wused various Schiff
bases of salicylaldehyde, substituted salicylal-
dehydes and acetylacetone with different diamines
to synthesise metal chelates of iron(ITT)!, cobalt
(111)2,3,4, chromium(III)2, and manganese(I11)2,5. We
have now isolated some manganese(IlI) complexes
of the dibasic tetradentate Schiff hase derived from
orthohydroxyacetophenone  and ethylenediamine
(abbreviated as HAEN-H,), the preparation and
properties of which are described in this note.

Experimental

Manganese(II1) acetate dihydrate was prepared by
a previously published method®. All the solvents
and chemicals were purified and dried by standard
methods, the molar conductance, elecironic spectra
and magnetic susceptibilities were measured and
elemental analyses were performed as described
previously?. Infrared spectra (KBr) were obtained
through the commercial service from Central Drug
Research Institute, Lucknow.

Preparation of the Mn(l11)-Schiff base complexes :

Mn(HAEN)CH,COO)(H,0) : An ethanolic solution
(20 ml.) of the Schiff base, HAEN-H, (0-02 mole) was
added to manganese(11I) acetate dihydrate (0-02 mole)
dissolved in hot ethanol (20 ml), and the mixture
was refluxed on water-bath for about an hour. The
volume of the mixture was then reduced to half and
cooled when dark brown crystals separated out.
The crystals were filtered off, washed thoroughly
with a mixture of benzene-potroleum ether (1:1,
vjv) and dried in a vacuum desiccator. (Found :
Mn, 14-00; N,.7-049,; cale. for Mn(HAEN)(CH,COO)
(Hy0) : Mn, 13-85; N, 6:60%); pey= 487 B.M.
(24°); Apr = 1002 ohm™! ¢m? mole~1 (Cone. 1:1 x10-3
M in acotonitrile); vmg, at 256,000 cm~2 (log € = 3-56)
and at 20850 e¢m—! (log €= 2-89) (in methanol);
vgs COO at 1540 ecm~ and vsy;, COO at 1420 em2;
Vpep 86 1595 cm~1; vy (phenolic) at 1310 cm-1
(ve=y, 8t 16056 cm—* and ve_, (phenolic) at 1285 om—!
for free Schiff base HAEN-H,).

Mn(HAEN) X (where, X = Cl, Br, I) : The com-
pounds were prepared by the addition of the appro-
priate lithium halides to a refluxing (1-2 hr) mixture
of manganese(IlI) acetate dihydrate and the Schiff
base (all in equimolar quantities). The coloured
complexes separated out on slow cooling, were
washed and dried as before.

Mn(HAEN)Cl: Brown (Found: Mn, 14:62; N,
7-39; Cl, 9-00%,, calc. for Mn(HAEN)C! : Mn, 14-29;
N, 7-28; Cl, 9-20%,), presr = 4-88 B.M. (at 24°); Ay
= 125 ohm~! c¢m? mole~! (Conec. 1:-5X103M in
acetonitrile); vmg, at 24,890 em-1 (log ¢ = 3-59) and
at 20,958 cm! (log € = 2:99 (in methanol).

Mw(HAEN)Br: Brown (Found: Mn, 13-21; N,
6-40; Br, 18-90%,; calc. for Mn(HAEN)Br : Mn, 12-81;
N, 6-33; Br, 18:65%); ey =47 BM. (at 23°);
Ay = 9-8 ohm—! cm? mole-! (Cone. 1-0x10-33/
in acetonitrile); vms, at 24,900 em! (log € = 3:60)
and at 20,000 (log € = 3:00) (in methanol).

Mn(HEAN)I: Reddish-brown (Found: Mn,
11-67; N, 6-02; I, 27-01%,; calc. for Mn(HAEN)I:
Mn, 11-54; N, 5-88; I, 26:68%); pery = 490 B.M.
(at 24); Apyr= 158 ohm-1 ecm? mole~! (Cone. 1-1X10-3
M in acetonitrile); vpmg, at 24,780 cm-! (log € = 3-52)
and at 20,900 cm! (log € = 2-88) (in methanol).

Results and Discussion

The complexes are all coloured and quite stable
when dried. The elemental analyses correspond to
the formulae shown for the complexes under investi-
gation and are all paramagnetic with effective magne-
tic moments in the range 4-70-4-90 B.M., which is
fairly close to the spin-only value for high-spin d*
system. They are moderately soluble in methanol,
acetonitrile and nitromethane and are practically
non-conducting in acetonitrile. The molar conduc-
tance values support the coordination of the anions
(¢.e., CH,CO0, Cl, Br, and I). The IR spectrum
of Mn(HAEN)(CH,COO)(H,0) has been measured in
KBr phase, and v;s COO and vsy, COO bands are
observed at 1540 cm-1 and 1420 cm™! respectively,
and the difference between these two bands is 120
em-! indicating (possibly) the unidentate nature of
acetate ion”. The v,z COO band has been shifted
to lower frequency compaled with other unidentate
acetate ion”. This is considered to be a consequence
of hydrogen bonding by the acetate ion, the structure
having strong intramolecular hydrogen-bonding bet-
ween the non-coordinated carboxy-oxygen atoms and
a wator molecule as well as intermolecular hydrogen-
bonding between each of the. carboxy-oxygen atoms
and water molecules coordinated to other Mn(III)
ion. The ve., and ve_o (phenolic) are observed at
1605 cm~! and 1285 cm~! respectively in the free
ligand, which have been shifted to 1595 cm~! and
1310 em—! respectively in the complex. The lowering
of the C = N stretching frequency is an indication of
the coordination of imine-nitrogen atom and thus
indicating the less double bond character in the
C = N bond®. The shift of phenolic C-O to higher
frequency in the complex is possibly due to the
change of hydrogen bonded structure to covalent
metal bonded structureS.
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The electronic spectra of the complexes Mn(HAEN)
(CH,CO0)(H,0) and Mn(HAEN)X in methanol,
measured in the region 16,000-25,000 em~1, consists
of an intense band in the range 24,780-25,000 ecm—!
(log € = 3-52-3-60) and a broad band in the range
20,000-20,958 cm? (log € = 2-88-3-00). Usually the
high-spin Mn(ITI) complexes with octahedral geo-
metry give one charge transfer band around 25,000
em~! (log € = 3-5) and a spin-allowed d—d transition
band, °E; — 5T,, around 20,000 cm™! (log € = 2-5)°.
In the present complexes, the high energy bands
may be considered as charge transfer in origin, while
the low-energy bands may be assigned to the d—d
transition. The broadness of the bands in the
visible region with increased intensity is most likely
due to lowering of the symmetry of the chelates from
the regular octahedral geometry. The Mn(HAEN)
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X complexes (where X = Cl, Br, or I) may evén
attain a square pyramidal geometry with the anion
occupying the axial position.
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