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Complexes of the type MLL'2X2, where M = Co", Mn", L = m-nitrobenzaldehydcthiosemicarbazone (NBTS), L’ = quinoline, iso-
quinoline, pyridine and y-picoline, X = CI', Br- and MLL'X, where M = Zn" have been synthesized. The Co" and Mn" complexes
are paramagnctic and that of Zn" diamagnetic. The ligand coordinates through N and S atoms. Octahedral geometry is suggested

for Mn"" and Co" complexes and tetrahedral tor Zn" complex.

Transition metal complexes with chelating ligands contain-
ing sulfur and nitrogen as donor atoms have attracted spe-
cial attention! We report here some new complexes of
Mn!, Co!' and Zn! with the ligand m-nitrobenzal-
dehydethiosemicarbazone (NBTS) and some neutral
ligand.

Results and Discussion

The analytical and physical data of the complexes are
given in Table 1. The low molar conductance values (4.2—
8.3 Q! cm? mol-!) for the complexes indicate their non-
electrolyte nature. The elemental analysis data suggest the
formula as MLL’,X,, where M = Mn", Co" and MLL,X,,
where M = Mnll, L = NBTS, L’ = neutral ligand, X = CI,
Br. The molecular weight (Rast) data suggest the
manomeric nature of the complexes.

Table 1. Analytical and physical data of the complexes®

Compd Colour Mp Metal %
°C Found(Calcd )
Ligand (NBTS)(CxHsN4O2S)  Yellow 246
[Mn(NBTS)(y-pic)2Cl2] White 260 1094(10 24)
[Mn(NBTS)(Qn):Cl2] Buff 280 9 03(8 98)
[Mn(NBTS)(Py)Cla2] Red 260 1100010 81)
[Mn(NBTS)(y-pic)2B12] Red >300 8 94(8 78)
[Mn(NBTS)(Qn)2Br2] Pink >300 801(787)
[Mn(NBTS)(Py)2B12] Yellow >300 9 60(9 20)
[Co(NBTS)(¥-pic)2Cla] Pink 250 1121(10 90)
[Co(NBTS)(Qn)2Cl2) Pk 255 1001(9 62)
[Co(NBTS)(y-pic)2Cla] Puiple 250 1121(11 50)
[Co(NBTS)(y-pic)Bi2] Violet >275 9 86(9 36)
[Co(NBTSC)(Qn)2Br2] Blue >275 861(8 40)
[Co(NBTSC)(Py)2Br2] Purple >275 10 10(9 80)
[Zn(NBTSC)(y-pic)Cl} White >250 16 0(15 63)
[Zn(NBTSC)(Qn)Cl] White >250 14 59(14 39)
[Zn(NBTSC)(Py)Cl] White >250 16 48(16 18)

*All complexes gave satisfactory C, H, N, S and CI/Br” analyses, Py =
pyridine. Qn = quinoline, y-pic = y-picoline

The ligand shows IR bands at ~3350 and 3480 cm™' due
to NH, group of the thiosemicarbazones?. The ligand bands
at 3100-3040 cm! (aromatic C-H) remain unchanged in
the complexes indicating the presence of free NH, group
The broad ligand band at ~1630 cm™! (C=N of azomethine
N) exhibits a negative shift by 15-25 cm™ n the com-
plexes, indicating the coordination of metal through
azomethine nitrogen?.

The ligand band at ~1395 cm™! is blue-shifted by 8085
cm~! in the complexes indicating the coordination through
S-atom of C=S group*. The ligand bands at ~1540 and
~1340 cm™' (nitrogen at meta-position of benzene ring)
remain unchanged in the spectra of the metal complexes.
The shifting of the band® at ~780 cm™ to the lower fre-
quency by 50-60 cm~! further suggests the coordination of

=S group

The Mn" complexes show electronic spectral bands at
13500, 16000 and 19000 cm~!, which can be assigned to
transitions °A,, — 4T}, (*G), ®A|; — *T;,; (*G) and €A, —
“Tg 44, e (*G), respectively. These transitions and magnetic
moment values (5.9-6.1 B.M ) suggest high-spin octa-
hedral geometry around the metal 1on The bands at 8800 —
9120 and 18100-18500 cm~! ot the Co!! complexes may be
assigned to the transitions T, (F) = *T,, (F) v, and *T,,
(F) = %Ay, (F) ¥y, suggesting octahedral geometry®. The
magnetic moment values (4.01-4.38 B.M.) support the oc-
tahedral geometry for the Co" complexes’. A tetrahedral
geometry is suggested for the Zn! complexes®.

Experimental
All chemicals used were of A.R. grade The ligand
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(NBTS) was prepared by reacting thiosemicarbazide (0.1
mol) dissolved in hot water in presence of glacial acetic
acid (~3 drops) and sodium acetate solution with a solution
of m-nitrobenzaldehyde (0.1 mol) in ethanol. The mixture
was stirred for 0.5 h and the resulting light yellow crystal-
line solid was washed with water, dried (80-100°) and

crystallised from metahnol, m.p. 246°. It 'was found in- -

soluble in water but soluble in a few common organic sol-
vents.

The complex was prepared by refluxing a mixture of
ethanolic solution of the metal salts, NBTS and pyridine,
quinoline, isoquinoline and Y¥-picoline in 1 : 1 : 2 molar
ratio for 0.5 h and the resulting solid was washed with
ethanol and dried under reduced pressure.

The metals were analyzed by standard procedure. C, H,
N were analyzed by using a CE-440 analyzer. The molar
conductance (103 M nitrobenzene) was measured on a
Systronic 303  conductivity bridge. IR spectra were
recorded on an Unicam sp-200 spectrophotometer and
electronic spectra on an Unicam sp-500 spectrophotometer.
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Magnetic susceptibility was measured at room temperature

by Guoy’s method using diamagnetic correction with Pas-
cal constant.
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