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ABSTRACT

Novel metal complexes of ligand 1-(4-((8-hydroxyquinolin-5-yl)diazenyl)phenyl)-2-(4-methyl-piperazin-1-
yl)ethanone (APEHQ) were prepared using transition metal salts and characterized by physic chemical parameters
and various spectroscopic techniques. The geometry of the metal complexes was carried out by electronic spectral
analysis and magnetic measurement studies. Novel ligand APEHQ was synthesized using diazotized 1-(4-
aminophenyl)-2-(pi perazin-1-yl)ethanone (APE) with 8-hyroxyquinoline (HQ) and was duly characterized. The
antifungal activity of APEHQ and its metal compl exes was screened against various fungi. Results showed that the
metal complexes were found more active as compared to ligand.
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INTRODUCTION

Tremendous work based on the synthesis and develupofi metal complexes of 8-hydroxyquinolines (8H{1s-
4]. Various strategies can be envisaged to syrtbesi modify metal complex structures by exploitihg reactivity
of this heterocycle with their derivatives by varsoresearchers [5—7]. 8-hydroxyquinoline and itsvdéves were
also reported to have promising bioactivities, uithg anticancer [8-9], antibacterial [10—11], dyslipidemic and
antioxidative properties [12], vasorelaxing projert[13], antivirus and antiplatelet [14—15] adia$. There has
also been interest in the use of azo dye a bicddlgiactive compound. The coupling reaction of diaerivative of
1-(4-aminophenyl)-2-(piperazin-1-yl)ethanone wittQ+has not been reported so far. We therefore deécide
undertake a study of metal complexes from APEHQainimg a combination of the azo dye and 8-HQ $tm&s in
single molecular framework. Our prime intention wassynthesize metal complexes and to study theifusmgal
activity. Our synthetic approach in the differeftapes of this work, viz.: (1) Synthesis of the tigal-(4-((8-
hydroxyquinolin-5-yl)diazenyl)phenyl)-2-(4-methylgerazin-1-yl) ethanone (APEHQ); (2) Synthesis oétah
complexes by use of a variety of metal(ll) acetateg. Mn(ll), Co(ll), Ni(ll), Cu(ll) and zZn(ll) m&l ions is
summarized in Fig. 1 and details of the procedaresthe results obtained are discussed below.
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Figure 1 Synthesis of ligand and its metal complezge

MATERIALS AND METHODS

All common reagents and solvents were used of #nalygrade and were used without further purifimat
Alumina supported pre-coated silica gel 60 F254 thyer chromatography (TLC) plates were purchdsz the

E. Merck (India) Limited, Mumbai and were used teeck purity of compounds and, to study the progoégbe
reaction whereby TLC plates were illuminated undHBiraviolet light (254 nm), evaluated i, Mapors and
visualized by spraying with Draggendorff's reagénfrared spectra (FT—IR) were obtained from KBHgts in the
range of 4000-400 chwith a Perkin Elmer spectrum GX spectrophotom@&@IR) instrument'H NMR and™*C
NMR spectra were acquired at 400 MHz on a BrukerRNgpectrometer using DMS@-as a solvent as well as
TMS an internal reference standard. Micro analyt{€a N, H) data was obtained by using a Perkin-e£l2400
CHN elemental analyzer. The solid diffuse elecitorspectra were recorded on a Beckman DK-2A
spectrophotometer with a solid reflectance attachiinddgO was employed as a reference. Magnetic més|&6]
were determined by the Gouy method with mercumattitiocyanetocobaltate (I), [HgCo(NGEas calibrantXg =
1644x10° cgs units at 20C), by Citizen Balance (at room temperature). Mslasceptibilities were corrected using
Pascal's Constant [17]. The thermogravimetric #tsdiwere carried out with a model Perkin Elmer
thermogravimetry analyzer at a heating rate ofLGnin’ in the temperature range 50—-7@in air. The metal
content of the coordination polymers was carriedlbgomposing a weighed amount of each coordingidymers
with HCIO,, H,SO, and HNQ (1:1.5:2.5) mixturdollowed by standard EDTA titration method [18]. &' melting
point was checked by the standard open capillarthotke The 4-chloro acetamido phenacylchloride (AR@)
prepared by reported method [19].

Synthesis of 1-(4-aminophenyl)-2-(4-methylpiperaziti-yl)ethanone (APE)
The mixture of 4-chloro acetamido phenacyl chloiid®C) (0.1 mole), 1-methyl piperazine (0.1 molayl &,CO;
(0.1mole) in acetone were refluxed at room tempeeaior 5h. The resultant product was filtered bpdrolyzed by
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50:50 HCI: ethanol mixture. The obtained producs warify and recrystallized, designated as 1-(4repienyl)-2-
(4-methyl-piperazin-1-yl)ethanone (APE).

Synthesis of 1-(4-((8-hydroxyquinolin-5-yl)diazenyphenyl)-2-(4-methyl-piperazin-1-yl) ethanone (APEHD)

A solution of sodium nitrite (0.01M) is added dregise to a stirred and cold solution of 1-(4-aminemy)-2-
(piperazin-1-yl)ethanone (APE) (0.01mole) in 50% IHThe reaction mixture was allowed to keep in lieeh.
These diazonium salts poured with stirring into @dcsolution of 8-hydroxyquinoline (0.01mole) in diom
hydroxide solution. The reaction mixture was kaptide-bath for 30minutes. The separated 68% yiéldaok
brown product was filtered and washed with ethanmlrify and recrystallized, designated as 1-(4-((8-
hydroxyquinolin-5-yl)diazenyl)phenyl)-2-(piperazih-yl) ethanone (APEHQ). Yield 68%; M. Wt. 389¢g;®M.231—
232 °C; Elemental Analysis Calculated fos,@,3NsO,: C 67.18, H 5.64, N 18.65%; Found: C 67.16, H 580,
18.56%;"HNMR (DMSO-d, 5 ppm): 8.09-8.27 (m, 4H, Ar—H), 6.89-8.92 (m, SHjii®line), 5.56 (s, 1H, —OH),
3.74(s, 2H, N-Ch), 2.40-2.68 (t, 8H, —CH), 2.03 (s, 3H, —CH); FT-IR (KBr, cm"): 3650(~0H),3420 (-NH-),
2980 (—CH-), 1725 (-C=0), 2850, 1630, 1470 (aromatic), 1847J5, 1475 and 755 (8-Hydroxyquinoline).

Synthesis of metal complexes of APEHQ

The metal complexes of APEHQ with Cu(ll), Co(Il)n@), Mn(ll), and Ni(ll) metal ions were preparéd two
steps. All the metal complexes were prepared iidantical procedure. APEHQ (0.01 mol) was takerb@® ml
beaker and formic acid (85% v/v) was added upuogiformation. To this slurry water was addedttié complete
dissolution of APEHQ. It was diluted to 100 ml oter. In a solution of metal acetate (0.001 rimoBcetone: water
(50:50 v/v) mixture (40 ml) the 20 ml of above nmiened APEHQ solution (i.e. containing 0.01 M APEH®s
added with vigorous stirring at room temperaturke Bppropriate pH was adjusted by addition of sodigetate
for complete precipitation of metal complexes. Thecipitates were digested on a boiling water bdthe
precipitates of metal complexes were filtered wifished by water and air-dried. Synthesized metaptexes were
characterized by various spectroscopic techniqond$g physico chemical parameters.

RESULTS AND DISCUSSION

The synthesis of 1-(4-((8-hydroxyquinolin-5-yl)d&amyl)phenyl)-2-(4-methyl-piperazin-1-yl)ethanone &HQ)
was performed by a simple diazotization reactiod-¢4-aminophenyl)-2-(4-methyl-piperazin-1-yl)etiome (APE)
and 8-hyroxyquinolinol (HQ). The resulted APEHQaligl was an amorphous yellow powder. The C, H, Neztds
of APEHQ (Table-1) are consistent with the struetpredicted (Figure-1). The IR spectrum of APEH@hpdses
the important bands due to 8-quinolinol. The bameee observed at 1640, 1575, 1475, and 755 cm

Table 1: Physicochemical parameters of ligand ands metal complexes

Mol. Wt. Yield Elemental Analysis
Empirical Formula gm/ (%) C% H% N% M%
mole Cald | Found| Cald Found| Cald Found Cald Found
CooH2aNs0, 375 68 | 67.18 67.16 5.64 5.62 18.65 18.63 - -
CaHagN1604Cu(I1)2H,0 847.54 74 59.47| 59.44% 5.1 5.17 16.p2 16.51 7|50 7.49
CaaHaaN1604Co(11)2H,0 842.94 72| 59.79 59.7 5.22 5.2( 16.61 16.60 6/99 6.97
CazHagN1gOuNi(I)2H 0 842.71 70| 59.81] 59.79 5.22 5.2] 16.61 16.59 697 6.96
Ca2HaoN160:Mn(11)2H,0 838.94 76| 60.08 60.0¢ 5.24 5.23 16.69 16.68 6/55 6.53
CazHaoN1c0sZn(11)2H,0 849.38 72| 59.34 59.32 5.18 5.16 16.48 16.46 7(70 7.68
Table 2: Spectral features and magnetic moment of etal complexes
Metal Chelates (Sm) Electronic spectral data (cnt) Transition
23450 Charge transfer
APEHQ-Cu(ll) 2.53 13212 B, A,
_ 22595 A1 T1o(P)
APEHQ-Ni(II) 3.71 15369 Ao Too(F)
23732 T1(F) —*ToF)
APEHQ-Co(ll) 4.77 19103 T1(F) —*Tog
8922 “Tag(F) =*T2o(P)
23234 A1 —%Asg 'Eq
APEHQ-Mn(ll) 5.56 19032 A1 —*T2g (4G)
16840 *A1 —*T1o(PG)
APEHQ-Zn(ll) | Diamag.| | e
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The broad band due to —OH group appeared at 3630larthis band the inflections are observed at 22980 and
2850cnt.While the latter two might be attributed to asynmiceand symmetric vibration of GHof AHQ. The
NMR spectrum of APEHQ in DMSO indicates that theg#ét of 2 H at 3.74 for N-Cygroup. While the singlet at
5.56 8 ppm due to —OH group. The aromatic protons areeangul in multiplicity at 8.09-8.23. The vigorous
oxidations of APEHQ vyield 8-hydroxy quinoline-5-baxylic acid m.p. 215°C. Thus the structure of AREk$
confirmed as shown in Scheme-I.

The metal and C, H, N contents of metal chelatefABEHQ (Table-1) are also consistent with the prest
structure. The results show that the metal: ligéwd.) ratio for all divalent metal complex is 1:2.

Table 3: Antifungal activity of ligand and its metd complexes

Zone of inhibition of fungus at 1000 ppm (%
Sample Asperginus | Botrydeplaia | Nigrospora | Rhisopus
niger thiobromine Sp. Nigricans
APEHQ 55 71 6 66
APEHQ-CJ" 77 86 87 80
APEHQ-zr" 66 84 86 84
APEHC-Ni® 76 83 74 78
APEHQ-C4" 77 85 79 75
APEHQ-Mr" 71 82 83 74

The infrared spectra of all the chelates are idahnd suggest the formation of the entire meyalaz compound
by the absence of band characteristic of free —@ig of parent APEHQ. The other bands are almosheit
respectable positions as appeared in the spectfyrarent-APEHQ ligand. However, the band due to@Mband
could not be detected as it may appear below thgeraf instrument used. The important IR Spectedh chre
shown in Table-2.

Magnetic moments of metal chelates are given inéFabThe diffuse electronic spectrum of @chelates shows
two broad bands around 13212 and 23450.cfme first band may be due tozalg — 1A1g transition. While the
second band observed was due to the charge trafdfer first band shows structures suggesting eaortiést
octahedral structure for the ®umetal chelates. The higher value of the magneticent of the Ctf chelate
supports the same. The ©anetal chelate gives rise to two absorption ban@8a32 and 19103ch which can be
assigned‘Tlg—> 2ng, 4Tlg—> 4Tlg(P)transitions, respectively. These absorption baardl the peff value indicate an
octahedral configuration of the ometal chelate [19]. The spectrum of ¥mpolymeric chelate comprised two
bands at 19032cmand 23234 cih The latter does not have a very long tail. THemeds may be assigned %o
Ag— 4ng(@) and® Ag— “Azg(G) transitions, respectively. The high intensity bé tbands suggests that they may
have some charge transfer character. The magneticemt is found to be lower than normal range. lnaghsence
of low temperature measuremet of magnetic momestdifficult to attach any significance to thiss ghe spectrum
of the metal chelate of Mi show two distinct bands at 15369 and 22595 are assigned ef’sé\lg—> 3Tlg(F) and
A1~ T14(P) transition, respectively suggested the octatieztvironment for N ion. The observed peff values
in the range 2.53-5.56 B.M are consistent withabeve moiety [19].

The examination of antifungal activity of APEHQdigd and its all chelates (Table-3) reveals thatlittend is
moderately toxic against fungi, while all the chietaare more toxic than ligand. Among all the dieslahe C{f
chelate is more toxic against fungi.
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