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ﬁ ULTIDSNTATE ligands having the amine and

the mercantide grou»ns have been repcried to
form Quile stable chelate comounds with transition
metals®?®  The amine and the merca,to groups in 1, 2
position behave as competitive nucleoy hiles, usually
resulting in the formation of thiazolines. Suvercka
et al.? have renorted that the reaction of salicylaldchyde
or its halogen derivatives with g-mercagtcethylamine
produces a large percentage of the Schiff base rather
than a thiazoline (Fig. 1). In contrast to the tran.i-
tion mztals very little work of non-transition metals

has been reported.
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EXPERIMENTAL

The ligand was synthesized by refluxing salicylal-
dehyde and 2-aminoethanethiol in unimolar ratio in
beazene and the metal complexes by refluxing 1 :1
or 2 :3 mpolar ratios in dry benzene and continuously
renving isopropnanol in the azeotrope~%, Thece
rexctions can be represented by the following
ejuations

(i) M {OPr%), + H,SME — (OPr') M (SME)
+ 2PrfOH

(i) 2M (02rf), + 3H,SME — M, (SME); + 6Pr'OH
(where M = Al, Ga or In).

The {OPr'YM(SM3) complexes also
exchange reaction with r-butanol (Table IX).

undergo

REeSULTS AND DiSCUssioN

All these newly sypnthesized metal comblexes are

obtained by the deprotonation and cocrdination of
the ligand moiety and on the basis of spectral studies
these may be classed as metal Schiff base derivatives
{Table I), These are yellow solids, soluble in mcst
of the common organic solvents. A comparative
study??® of these complexes has revealed the following

interesting facts : (i} All the derivatives with mono-
1S0)r0pCXy Orf mMOonobutoxy groups are essentially
dimzric, (ii) In general, the reactivity goes on decreasing
with the iacreasc in the atomic weight of the central
metal atom, ie., Al{OPr'); is much more reactive
than Ga(OPrt); or In (OPr'},. (iii) The hydrolytic
as well as the thermal stabilities increase with the
atomic number of the metal atom and in view ¢f their
dimeric nature, the following tentative structure (K
in Fig. 2) has been suggested for these cornpleaes

with the central metal atom being in the uncommon
pentacoordination state 4,
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(where M = Al, Ga or In: ONS unit represents

the donor sites of the Schiff base unit and R = prt
or Bu).

However, the 2 : 3 reaction products are qQuite stable
towards hydrolysis and keeping in view the moncmeric
nature of these commlexes, the structure (III) has

been proposed with stable four coordinated central
metal atom,

When some of the above derivatives were subjected
to hydrolysis with aqueous benzene the original ligand
Could be separated and then confirmed by TL.C. and
LR. ssectral measurements. The electronic spectrum
of the ligand (H,SME) is fully consistent with the
typical spectrum of the Schiff basest~%, The 2 :3
reaction products show considerable bathochremic
shift in the band corresponding to n — z* transiticn.

The characteristic O and SH absorption bands
of the free ligand com :letely disappear in the corres-
ponding complexes. The v(C=N) stretching frequen-
cies (1620 cm™ in the ligand), howe:er, remain almost

at the same position in the corresponding complexest?
(Table 1).

In the PMR spectra of complexes, signals at 11+4
and 3-0 4 (vresent in the tree ligand due to OH and
SH protons) disaprear and thereby show the derrcto-
nation of the ligand. The azomethine preten in the

free figand (828 J also show corresponding shifting

(Table 1) due to the coordinaticn of the azomethine
nitrogen to the central metal atcm.
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TABLE [
Analytical and spectral data of 1 1 1 and 2 : 3 reaction products
S1. Compound M.P. Mol wt. v(M-0) viM-N) v (M -S) v(C=N) >C=N
No. (" C) found cm-t cm-! cm? cml H
{caled.) o ppm
I. (Pr'O)Al(C,HONS) 270 550 720, 680 530, 435 410, 370 ° 1620 840
(265)
2. (Pr'O) Ga (C,H,ONS) 300 630 630, 550 470,440 320,250 1625 8 62
(307)
3. (Pr'O)In(C,H,ONS) 310 720 620,550 500,450 340,290 1620 8+ 45
(352)
4, Al,(CH,ONS), 250 600 720, 640 520,420 400,380 1630 "
(531)
5. Ga,(CHONS), 265 690 689,570 480, 420 330, 270 1620 .
(676}
6. In,(C,H,ONS), 280 785 640,560 470,410 340, 290 1625 ‘e
(766) -

e,

The chemical analysis for the metal, nitrogen and sulphur agreed with the calzulated values within,

the limits of ex_erimental errors,

TabLe 11 2.

Analytical dara of exchange reaction products .
Si. Compound M.P. Mol., wt.

No. (° C) Found 4.
(Calcd.;

1. (Bu'O)Al(C,H,ONS) — 270 570 5.
{279)

2. (Bu'0)Ga(C,H,ONS) — 270 650 6

{(321) 7

3. (Bu'Q)In(C,H,ONS) — 270 758 '

(366) g
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