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BIOLOGICALLY ACTIVE MIXED-LIGAND COMPLEXES OF RARE-EARTHS

R. C. SHARMA, §. P. TRIPATHI, Km, SUJATA KHANNA anp R. S. SHARMA™*
Chemical Laboratories, Agra College, Agra 282 002, India

ABSTRACT

1:1:1, MJID-HQ-Cat/Pic [where M(I1T) = La(lll), Pr{(111), N4(IID), Gd4{11} and Dy1ID ;
HQ = 8-Hydroxyquinoline ; Pi¢ = 2-Picolinic acid and Cat = Catechol] complexes have been
studied pctemiomeirically and confirmed by IR and elemental analyses. A comparative aniifunpgal
activity of these isolated complexes, the involved ligands and the metal ions has been Investigated
to sce the effect on the activity of metal ion< and the ligands on chelation. The effect of mixed
complexes on some bacteria has also been reported.,

INTRODUCTION

ﬁ IXED-ligard complexes of transition metals have

been found to possess antifungal and antibacteriall~*
properties. Recently, Pandey and Joshi® have reported
the terrary complexes of rare-earths as artibacterials,
1t was, thercfore, considered worthwhile to study more
ternaty complexes with a view to screening their effect
on selected bacteria and fungl,

MATERIALS AND METHODS

PH-titration was carried out' by a Philips pH-meter
(PR 9405) ard the IR sgecira were recorded on Perkin
Elmer specirophotometer IR 425G in KBr matrx.

RESULTS AND DIScUSssION

Curves of similar nature were pbtaired for the corres-
ponding systems of all the five metals, hence the curves
for the systems La(lIl)-HQ-Cat/Pic have only been
discussed for the sake of brevity,

Binary Systems
Curve d (Figs. 1 and 2) depicts the formation of g

e

7

1:3, Lal111)-HQ complex®, which is further supported
by the appearance of a yellow solid at m > 1 and also
one more inflection at m ~ 4 duc to the precipitation
of the remaining metal as its hydroxide, Curve e
(Fig. 1) exhibits the formation of a neutral 1:1,
La(lil}-Cet hydroxo complex® as ipdicated by an
inflection at m = 3 and the appearance of a green solid,
A sharp inflection at m =1 on the curve ¢’ {Fig. 2)
is due to the formation of 1:1, La(lli)-Pic binary
complex in the beginning. The appearance of a white
solid at m > 1 and other Inflection at m = 3 may be
ascribed to the disproporticnation ©f the inidally
formed }:1, complex into ):3, derivative® and the
remaining metal as its hydroxide,
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Fics. 1-2. Fig. 1. Curve a = Metal nitrate; b =
HQ.H*;, ¢=Cat; d=1:1, La(Illl}HQ; e=1:1,
La(lIl)-cat; f=1:1:1, La(lll)-HQ-~cat, Fig. 2,
Curve & = HQ.H'; ¢/ = Pic; d =1 11, La(II)-HQ;
e’ =1:1, La(lll)-pic; f= La(lll)-HQ-pic ~» appear-
ance of ppt.; T = theoretical composite curve.

Ternary Systems

Curve f (Fig. 1} illustrates the pH-metric titration
of 1:1:1, La{l1)-HQ-Cat ternary system. The
initial superimposable nature of this curve to the
curve d upto m ~ 2 shows the formation of 1;3,
La(Il[}-HQ yellow complex in the beginning. The
lowering in further buffer region and a sharp inpflection
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at m = 4 can be attributed to the addition of secondary
ligand {Cat.) to the initially formed 1:3, La(l11)-HQ
complex, resulting in the formation of 1:1:1;
La(II1)}-HQ-Cat mixed ligand species.

173 [{HHQY),; — La*+] + Cat + 2}3 La* + 20H"
-—— [HQ~ — La% — Cat*"]
2 <cm<4
+ 2,0

Curve f {Fig. 2) runs almost parallel to the curve ¢
upto m = 1, showing thé priority of metal ions fo
complex with Pic ferming 1:1, La(lil)-Pic binary
complex. The lowering in the pH and a sharp
inflection at m = 3 can probably be correlated to the
formation of different binary species In the system
according to the equation:

0 <m<l
— [Pic!~ — La?t}

Pic 4+ La®+ + OH~
-+ H.O

1 « 1 <3

[Pic'~ — La®*+] + HQ + 20H- ,
113 [(Pict~)s — La*t] + 1/3 [(HQ!); — La®]
-+ 113 La%* 4+ 2H,O

The occurrence of one more inflection at nm ~ 4 can
be ascribed to the addition of a hydroxo group result-
ing In the formation of 1:1:1 neutral complex.

113 [(Pict-)s — La¥t] 4 143 (HQ-) — La%]

+ 1/3 La** 4+ OH- | Pic~ — La* — HQ-
— 1
Jaocm<4 OH~-

gy -

The formation of the above ternary species is further
supporied by: (1) The appearance of difterert coloured
solids during fitration of ternary systems, (i) Non-
superimposable nrature of the theoretical comrosite
curve 77 with the curve representing mixed-ligand
system in the region of mixed ligand complex forma-
tiop, (iil} IR and elemental analyses of the isolated
mixed complexes given in Table 1.

IR Studies

The coordination of &-hydroxyquiroline, 2-picolinic
acid and catechol to the metal iorns in the above men-
tioned complexes is further confiimed by the 1R

TABLE 1
Elemental analysis

% of C o of H % of N % of Metal
Complex ~ ————— —— — e
Found Calcd. Found Calcd. Found Calcd. Found Caled.,
La(1l1)-HQ-Cat. 2H,O  41-92 4218 3-10 3-27 3-G7 3-27 3221 3251
La(Ill)-HQ-Pic. H,O 4078 40:93 2-85 2-935 5.98 6-36 3118 31°55
TasLE Il

Antifungal and antibacterial activity of complexes and free ligands

T o T e T R —

My

Substance
I. Name of the fungus:
Aspergilius niger 11Q/Cat/Pic
Azpergillus flavus do.
Peaicilliunt cityinum do,
Aspergillus niger La*-1{Q-Cat/Pic
Aspergillus flavus do.
Penicitlium cltrinum do.
II. Name of bacteria:

Staphylococcus La*-JQ-Cat/Pic
Streptococcus Jdo.

Respective Concetrations, %% Inlubition

ppm

200/500/500 §8/0/10

dt). 0”;0!0

do. 80/0/0
200/200 100/100
200200 100/100
200200 100100

200/200 70/35
do. 100100

T e w— Py —_

el T bl -

Cu.l'l': SCEr""‘S
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spectral studies. The coordination of the ligands to
the metal ion through N and O is supported by the
appearance of M—N{480¢m)* and M-—-C (360 cm™)®
bands in the IR spectra. The presence of a strong
band in the region of 1170-1100 cm™? indicate the
presence of coordinated oxire® mgolecule, The pre-
sence of new bands at 3400 ¢y and 1600 cm™ show-
ing the antusymmenric and symmetric OH stretching
and HOH bvending'® are due to coordinated water
molecules. A sharp band at 1565 cm—! can be corre-
|

Iated to the ~—C =0 streiching of the involved acid and
indicates the chelation through carboxylic group.

From Table 11 one can see that 1:1:1,
tecrnary complexes have been fournd more active to
check the growth of the fungi in comparison to the
free metal and involved ligands, The increased acti-
vity of these complexes is according to ow earlier
observations* which is again supported by Albert
et ql2® and probably depends upon the fullowing facts:
{1} due to more Liposoluble rature of the hgands on
being coordinated with metal ion, (2) To the combired
activity effect of the involved ligands and complex.
(3) To the comparatively faster diffusion of the metal
complex as a whole through the cell membrane of the

fungi.
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SYNTRHESES OF ANDROGRAPHIS PANICULATA FLAVONES
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ABSTRACT

Constitutions assigned to the two flavones isolated from Andrographis paniculata as 5-hydroxy-
78,2 -trimethoxyflavone (I} and 5,2 -dihydroxy-7,8-dimethoxyflavone (1I) have been confirmed by their

syntheses.

A NEW flavone (CpiH1,04, mp. 186-87°) isolated®,?
from Andrographis ponicuiata, on the basis of
colour reactions, spectral datal ard synthetic studies®
Was gi:-ren the corstitution, S-hydroxy-7,8,2"-t1imethoxy-
flavore {1). This paper row reports the synthesis
of 1 by the modified®® Baker—Venkataraman method
-which is more convenient and gives good yiclds, For
this purpose, 2-hydroxy-3,4,6-trimethoxyacetophenone®

(I11) used as the starting material was treated with
2-methoxybenzoyl chloride in the presence of anhy-
dipus potassium carborate in dry acefone tp obtain
2-hydroxy-3.4,6,2 -tetramethoxydibenzoyimeihane  (IV).
Cyclodehydration of the dibenzoylmethane (1V) yicided
5,7,8,2-tetramethoxyflavore (V) which en selective
demethylation gove S-hydroxy-7,8,2'-trimethoxyflavore
(I) identical with the above compound isolated from



