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Ray et al.l have prépared the complex tris(8-quinolinolato)manganese(irt) by
the reaction of tris(acetylacetonato)manganese(Iir) with 8-quinolinoel in ethanol. They
reported the complex as unsolvated, stable, shiny black crystals. We wish to report
the preparation of the same complex with one mole of ethanol attached using two
other methods: firstly, by the reaction of manganese(11) acetate with 8-quinolinol in
ethanol solution which on standing oxidizes and precipitates the complex, and
secondly, by the direct reaction of manganese(111) acetate with 8-quinolinol in ethanol
solution which on standing also precipitates the complex as shiny black crystals.
Using the latter method, solvates have also been prepared with several other alcohols,
viz., methanol, propan-1-ol, butan-1-ol, pentan-1-ol, hexan-1-0l, and ethane-1,2-diol.
The use of the branched-chain alcohols, propan.2-ol and 2-methylpropan-1-ol,
however, yielded only the unsolvated complex.

We also wish to report the preparation of the complex tris(2-methyl-8-quinolin-
olato)manganese(mr) which is precipitated in the unsolvated form as shiny black
crystals by the direct reaction of manganese(11r) acetate with 2-methyl-8-quinolinol in
ethanol solution.

The ultraviolet and visible spectra and the magnetic moments of the complexes
are indicative of high-spin octahedral manganese(11r) complexes of 8-quinolinol and
2-methyl-8-quinolinol. However, we have observed one feature in the spectra which is
different to that observed by Ray et all These workers have reported that the low
energy absorption region of tris(8-quinolinolato)manganese(mi1) is unsymmetrical and
they have suggested the possibility that the 37y, < 5E, transition is located at about
19500 ecm~1. We do not observe this in the spectra of our complexes; however, we do
observe a band in the region of 11000 em~! for tris(8-quinolinolato)manganese(1rr) and
a shoulder in the region of 14500 cm—1 for tris(2-methyl-8-quinolinolato)manganese-
(rmx). We have assigned these bands to the low energy 5415 < 3Bjg transition
associated with a tetragonally distorted octahedral field.2 The other two bands at
higher energies expected in this case are obscured by the intense absorption bands
associated with the ligand. The difference in the energies associated with the two low-
energy transitions for the two complexes is interesting and may be related to an
increased distortion (axial elongation) associated with the more sterically hindered
2-methyl-8-quinolinol compound. Thermogravimetric studies do indicate that
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tris(8-quinolinolato)manganese(1r) is more stable than tris(2-methyl-8-quinolinolato)-
manganese (iII) .

Thermogravimetric and infrared spectral studies on the ethanol adduct of the
8-quinolinol complex are consistent with the presence of one mole of ethanol in the
complex. It is interesting to note that during the thermal degradation of the
ethanolated complex the mole of ethanol is lost at a relatively high temperature (160°).

Thermogravimetric study and the analysis for manganese of the adducts formed
between tris(8-quinolinolato)manganese(irr) and the other aleohols (Table 1) show
that, for the smaller molecular size alcohols, 1 : 1 adducts are formed, and, for the
larger alcohols, there appears to be a half a mole of alcohol per mole of complex. These
results agree with those found by Umland and Adam? for similar adducts with tris(8-
quinolinolato)chromium(Irt).

TABLE 1
THE COMPOSITIONS OF THE TRIS(8-QUINOLINOLATO)}MANGANESE(III) ADDUCTS

Soivent Mn Mn Mole Ratio2 Temp. for
Found (%) Cale. (%) Complex/Solvent  Solvent Removal
Methanol 10-6 10-6 1:1-03 160°
Ethanol 10-6 10-3 1:1:03 160
Propan-1-ol 10-6 10-8 1:0:55 160
Butan-1-ol 10-6 105 1:0-56 210
Pentan-1-ol 10-4 10-3 b c. 210
Hexan-1-0l 10-2 10-2 1:0-54 210
Ethane-1,2-diol 10-0 10-0 1:0-89 210

a From thermogravimetric studies.
b Complex slowly decomposed at the temperature necessary to remove the solvent.

A recent crystal structure has been carried out by Folting ef al.4 on the methanol
adduct of tris(8-quinolinolato)chromium(rir). The results of this study have shown
that the chromium is octahedrally coordinated by the three 8-quinolinol molecules
which act as bidentate ligands. The structure is trans and is distorted. The methanol
molecule is not coordinated to the chromium but is hydrogen-bonded to a frans-
oxygen in one of the ligands. According to Folting ef al.4 the difficulty in removing
methanol from the adduct is due to the trapping of two methanol molecules related to
each other by a centre of symmetry, in a “cage-like’” cavity formed by 8-quinolinol
molecules from neighbouring complex molecules within the crystal. They point out
that this cavity appears large enough to accommodate ethanol also. Preliminary
studies by these workers indicate that the water and ethanol adduects of the chromium
complex are isomorphous with the methanol adduct.

Tt seems certain in view of the above discussion that the methanol and ethanol
adducts of tris(8-quinolinoclato)manganese(Irr) are isomorphous with the chromium
compound. The structures are probably frans and distorted (accounting for the
tetragonal distortion observed in the electronic spectrum). The alcohol molecules in
the adducts are difficult to remove and this is accounted for in terms of the suggestion
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above of Folting et al.4 1t also appears certain that, in the case of the adducts formed
with the larger alcohols, the “cage-like” cavity in the crystal structure is only large
enough to accommodate one alcohol molecule. The fact that it is impossible to
prepare adducts using propan-2-ol and 2-methylpropan-1-ol is very likely due to the
inability of the more bulky branched-chain alcohol molecule to fit into the cavity
formed by the 8-quinolinol molecules.

Prior to the work of Folting ef al.,% it had been suggested3 that it was the cis form
of tris(8-quinolinolato)chromium(rrr) which formed a methanol adduct whereas the
trans form did not. However, Folting e al.4 point out that this suggestion is not
correct and that it is, in fact, the frans form of tris(8-quinolinolato) metal(1Ir)
complexes which forms an adduct.

Ray et all have not reported obtaining the tris(8-quinolinolato)manganese(1r)
as the ethanol adduet using their method of preparation [starting from the symmetrical
tris(acetylacetonato)manganese(zrt) in ethanol solution]. This poses the question
whether they actually prepared the cis form of the compound. We have repeated their
preparation and have only been able to obtain an ethanol adduct, suggesting that the
complex is most likely the frans isomer.

Ezxperimental
T'ris(8-quinolinolato)manganese(IIr)

This compound was prepared by a different procedure to that used by Ray et aol.l
Manganese(11) acetate tetrahydrate (4 X 10-3 mol) and 8-quinolinol (12 X 10-3 mol) each in 100 ml
of dry ethanol were mixed to give initially a clear yellow solution. On standing, the yellow solution
changed to a dark brown colour and shiny black crystals were precipitated overnight. The complex,
which was found to have 1 mol. propn. of ethanol attached, was washed with dry ethanol and dried
in vacuum at 25°. This monoethanolated complex could also be prepared by mixing solutions of
manganese(1II) acetate dihydrate (3-7 % 10-3 mol) and 8-quinolinol (11-2x 10-3 mol) in 50 ml of
ethanol respectively. The resultant solution yielded shiny black crystals on standing overnight
(Found: C, 65-6; H,4-3; Mn, 10:6; N, 8:0; peer = 4-8 B.M. Cale. for Co7H;sMnN303,C.H;0H :
C,65-3; H,4-5; Mn, 10-3; N, 7-9%).

The monoethanolated complex was converted into the unsolvated form by heating at 180°
for 1 hr. This unsolvated complex could also be prepared by mixing stoicheiometric amounts of
manganese(111) acetate dihydrate and 8-quinolinol in 2-methylpropan-1-ol (Found: C, 66-6;
H,3-9; Mn,11-7; N,8-4; perr = 50 BM. Cale. for Co7HisMnN3zOsz: C, 66-6; H,3-7;
Mn, 11-3; N, 8-69%,).

The adducts with the other alcohols were all prepared, as above, using the manganese(11r)
acetate method and the appropriate solvent. The compositions of these adducts (Table 1) were
obtained from the analyses for manganese and from the weight losses associated with the removal
of solvent from the adduct in the thermogravimetric studies.

Tris(2-methyl-8-quinolinolato)manganese(11r)

This compound was prepared by mixing solutions of stoicheiometric amounts of
manganese(111) acetate dihydrate (37 x 10-3 mol) and 2-methyl-8-quinolinol (11-2 X 103 mol) in
100 ml ethanol respectively. Small, shiny, black crystals were obtained after standing for 2-3 days
and were washed in ethanol and dried in vacuum at 25° (Found: C, 66-9; H,4:7; Mn, 10-6;
N, 7'8; ettt = 5:0 B.M. Cale. for 030H241\II‘1N303: C, 68'0; H, 4‘6; Mn, 10'4; N, 7'9%).

Tt was not possible to prepare the latter complex using manganese(11) acetate tetrahydrate.

Analyses and Thermogravimetric Studies

Analyses for manganese were obtained using atomic absorption spectrophotometry.
Microanalyses were carried out by the Australian Microanalytical Service, Melbourne.
Thermogravimetric studies were carried out using a Stanton TR-01 thermobalance.





