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ABSTRACT

Diazotization reaction of resorciacetophenone-Formaldehyde polymer with 4-methyl benzenediazonium salt was
synthesized novel ligand based on phenylazo of resorciacetophenonel-Formaldehyde polymer. Co-ordination
polymers of this ligand were prepared with Cu(I1),Ni(11),Co(I1),Mn(l1) and zZn(ll) metal ions. All of these
coordination polymers and the ligand were characterized by elemental analyses by IR, NMR, number-average

molecular weights (W), magnetic susceptibilities and by thermogravimetry. The biological activity of all the
sampl es has also been monitored against plant pathogens.

Keywords. Bis(bidentate) ligand, Coordination polymers, Nwmbaverage molecular Weigm%), IR,
Thermogravimetric analysis(TGA), magnetic moment Antifungal activities.

INTRODUCTION

Phenolic resins are commodity materials for wideligations [1,2]. Metal Containing polymers havepiontant
applications in medical sciences [3-5]. The present metals in polymeric materials leads to new sptaf
properties and potential applications. Severaledififit possible types of metal-containing polymeuncstires exist
depending on where the metal atoms are incorporatedthe nature of the linkages between them. Aomaj
subdivision of linear polymers involves a consitdieraof the location of the metallocenters. Cooatiion polymers
are light in weight and posses high thermal stigbifPolymeric metal complexes have a variety ofrgeties that
are not observed in organic polymers, some comthiegroperties of anisotropy with photo responsigbaviour
that give rise to applications in areas such agalpstorage, optical switching, diffractive opticdements, non-
linear optical devices, liquid crystal displays (@B) etc.[6-8].Metal complex dyes comprise an intpot class of
chromophores. These dyes have been deeply inviestigance antiquity [9] and have been widely usednany
practical applications; textile dyeing, colouringlyamide fibers, are typical traditional uses [1Q]. Hence the
present article describes the synthesis and clesization of a novel ligand phenyl azo of resoretaphenonel-
Formaldehyde polymer and its coordination polymeits Cu(ll),Co(ll),Ni(ll),Mn(Il), and Zn(Il) metalions. The
synthetic route is shown in scheme 1.
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Where, M = Cu(l), Ni(dI), Co(I), Mn(II). and Zn(I)

Scheme 1
MATERIALSAND METHODS

Materials
All chemicals used were of analytical pure grade.

Synthesis of azo coupling of 4-methyl benzene diazonium salts to resorciacetophenonel-Formaldehyde
polymer (TARF)
The resorciacetophenonel-Formaldehyde polymer wegsaped by method reported in literature [12].

Diazonium salt of 4-methyl benzene solution (O.lehowas slowly added to an alkaline solution of
resorciacetophenonel-Formaldehyde polymer (RFn{bl&) at pH 8.5-9.0 and below 6& The resultant solution
was stirred for 3hr.The dye was precipitated bydong the pH to 6.0.The precipitated dye (TARF) Vithsred off,
wash with water and air-dried. The yield of TARFsM84% and m.p.236-238 (uncorrected). The predicted
structure and formation of polymeric ligand is simaw Scheme-1.

Analysis of TARF: Csz3H3gN»Og (598)

C% H% N%
Calculated: 66.22 5.02 4.68
Found: 66.2 4.9 4.6

IR Spectral Features (cm®): 3030, 1520, 1640 (Aromatic), 1720 (CO), 3450TH), 2890, 2940(CHCHs).
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Preparation of Coordination Polymers
All coordination polymers were synthesized by usimgtal acetate by the method described below.

A warm clear solution of TARF (0.01 mol) in 20% agus formic acid (200 ml) was added to a solutibmetal
acetate (0.01 mol) in 50% aqueous formic acid (H0with constant stirring. After complete additiofithe metal
salt solution, the pH of the reaction mixture vefjusted to about 5 with dilute ammonia solutidhe Co-
ordination polymers thus separated out in the fofira suspension was digested on a water bath forahd
eventually filtered, washed with hot water followleglacetone and dimethyl formamide (DMF) and theeddin air
at room temperature. The yields of all coordinapolymers were almost quantitative.

Table 1 Analytical data of coordination polymersof TARF (H,L)

Ligand/ Co-or dinati | Emperical Formula | Yield Elggin}?::iﬂanjgfs off? - _
gand/ Co-ordination polymers ( Formula Weight) %) S H N v (lé.lvl) (|V|I”I)160 Dp

e | ot | |

[CUTARF(H,O)In C”'Q?T;Z'\gggz'*zo 74 (6611'.223) (44.775; (‘2.333)’ ?4.981) 18 6534 5

[COTARF(H,0);]n Co. Cﬁ(ﬁlesg'\é‘fgf;'zwo 71 25611"‘25) éi?sl) éf?,‘; éi.557) 3.6 7788 6

[NiTARF (H,0)]n Ni. Cﬁ??;g';f‘%fz"'zo 69 ?elij? éf% éi%? éi%? 3.2 7790 6

[MNTARF(H,0)]n Mn. C‘Eﬁlef’gﬁf‘g’i)B'ZHzo 75 (6611‘%‘; (44?; (‘f;; ?4.22% 5.4 6485 5

ETAREOM OSSO | 1 |  o0 | s |

#Magnetic moment; D is diamagnetic.
MESUREMENTS

Elemental analyses of TARF and its coordinationypars were carried out on a Thermofingan flash EX01
(Italy). The metal content of the coordination pobrs were performed by decomposing a weighed amafunt
coordination polymer followed by complexometriadtion with EDTA (disodium ethylene diamine tetreetate)
[13]. Infrared (IR) spectra of all the samples wetanned on a Nicolet-760 FTIR spectrophotomet&fnand’H
NMR spectrum of TARF was recorded in DMSO with TS internal standard on Brucker spectrophotometer a

400 MHz. The number average molecular weigm) of all the coordination polymers were determined by
method reported in earlier communications [14].

Magnetic susceptibility measurements of all therdoation polymers were carried out at room tempeeaby the
Gouy method. Mercury tetrathio cynato cobaltate HH[Co(NCS)], was used as a calibrant Molar susceptibities
were corrected for diamagnetism of component atasisg Pascal's Constant [15]. The solid diffusde@tnce
spectra of all the coordination polymers samplesewecorded on a Beckman DK-2A spectrophotometén wi
solid reflectance attachment. MgO was employedhasdference compound.

Table 2 Thermogravimetric analysis of TARF ligand and its co-or dination polymers

Ligand/ % Weight loss at differ ent temper ature(°C)
Co-ordination polymers | 100 | 200 300 400 500 600 700
TARF - 8.89 9.31| 2343 28.0f 3145 34.1
[Cu TARF(H,O),n 1.14| 867| 11.84 26.46 30.51 3343 37/18
[Co TARF(H,O)]n 1.75 | 12.€3 | 2448 | 38.14 | 52.12 | 64.54 | 67.25
[NiTARF (H,0),]n 2.67 | 1542 | 1823 | 36.€1 | 52.63 | 65.47 | 68.(4
[MNTARF(H,0),]n 2.36| 9.97| 13,67 3442 5323 66.08 6853
[Zn TARF(H,O),]n 6.67| 15.26] 31.37 36.59 55.35 66.13 69|55

Thermogravimetric analysis of coordination polymeese carried on DuPont 950 TGA analyzer in i heating
rate of 20C/min.
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Antifungal activities

The fungicidal activity of all the compounds wasidieéd at 1000 ppm concentration in vitro. Planthpgenic
organisms used wegnicillium expansum, Botrydepladia thiobromine and Nigrospora Sp.. The antifungal activity

of ligand and its coordination polymers (la-e) wasasured on each of these plant pathogenic stairgs potato
dextrose agar (PDA) medium. Such a PDA medium daoedapotato 200gm,dextrose 20gm,agar20gm and water
one liter. Five days old cultures were employede Thmpounds to be tested were suspended (1000ppemP DA
medium and autoclaved at £2D for 15 min. at 15atm.pressure. These medium weueed into sterile Petri plates
and the organisms were inoculated after coolingPtbi plates. The percentage inhibition for fungis calculated
after five days using the formula given below:

Per centage of inhibition = 100(X-Y) / X

Where, X = Area of colony in control plate
Y = Area of colony in test plate

Table 3 Antifungal Activity of co-ordination polymers.

Zone of Inhibition at 1000 ppm (%)
Compounds Penicillium Expansum | Botrydepladia Thiobromine | Nigrospora Sp.
[Cu TARF(H,0);]n 69 60 70
[Co TARF(H,0),]n 60 68 62
[Ni TARF (H,0).]n 68 66 71
[MNnTARF(H,0),]n 69 69 64
[Zn TARF(H,O),]n 55 59 67

RESULTSAND DISCUSSION

The synthesis of the bidentate ligand phenylazaesbrciacetophenonel-Formaldehyde polymer has be¢n
reported previously. It was prepared by diazottoratieaction of resorciacetophenonel-Formaldehydgnpme with
4-methylbenzenediazoniumsalt. The ligand TARF v&daied in form of a light brown powder. It is dole in
organic solvents such as dioxane, DMSO and DMF.r€kelts of elemental analyses of the TARF ligarab(e-1)
are agreed with those predicted on the basis oflita.

The IR spectrum of TARF shows a broad band extendiom 3400-3100 cfh with maximum at 3330 cth
attributed to —OH group. The weak bands at 2932sm 2850cri are attributed to asymmetric and symmetric
stretching vibrations of methylene groups. The banti720 crit due to CO group.

The coordination polymers derived from TARF and ahéns Cu(ll), Co(ll), Ni(ll), Mn(ll) and Zn(ll)vary in
color from light red to brown, These polymers do melt upto 366C. On the basis of the proposed structure shown
in Schemel, the molecular formula of the TARF lidjds GsH3oN,Og, Which, upon chelation coordinates with one
central metal atom at four coordination sites ama water molecules. Therefore, the general moledolanula of

the resulting coordination polymer is given by [M{F),.2H,0] as shown in scheme 1. This has been confirmed
by the results of elemental analyses of all of file coordination polymers and their parent ligafitie data of
elemental analyses reported in Table 1 are in aggetwith the calculated values of C,H, and N basedhe
above-mentioned molecular formula of the parerdridyas well as coordination polymers. Examinatibdata of

the metal content in each polymer (Table I) rewdade 1:2 metaliligand (M/L) stoichiometry in all dlfie
coordination polymers.

One of the significant differences to be expectetiveen the IR spectrum of the parent ligand antddhiés metal
coordination polymers is the presence of much tepadnds in the region of 3000-3600tfor the coordination
polymers, as the oxygen of the O-H group of thard forms a coordination bond with the metal ioHsis is
explained by the fact that water molecule couldehatrongly coordinated to the polymer samples duite
formation. Another noticeable difference is that thand at 1600 cmin IR spectrum of TARF due to the C=N
stretching is shifted toward lower frequency. Hamd at 1420chin the IR spectrum of TARF assigned to in-
plane —OH deformation [16] is shifted toward higHfezquency in the spectra of the coordination pagsn
indicating formation of metal-oxygen bond. Thisther confirmed by a weak band at 1110 coorresponding to
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C-O-M band [16]. All of these features suggest tha structure of the coordination polymers isvghdan scheme
1.

The value of the degree of polymerization of adl toordination polymers listed in Table 1 suggesat the average
Dp for all the polymers in a range of 5 to 6.

Magnetic momentsutg) of coordination polymers are given in Table 1afination of these data reveals that all
coordination polymers except Zn (lI) metal ion pobr are paramagnetic while that of Zn(Il) metal pdymer is
diamagnetic.

The diffuse electronic spectrum of the [CUTARE(H:] coordination polymers shows two broad bands afoun
15,974 crt and 22,792 cih due to the 24 — 2g, transition while the second may be due to chargester,
respectively, This suggest a distorted octahestratture for the [CUTARF(#D),] polymer. The higher value of
ueff of the [CUTARF(HO),] polymer support this view [17,18]. The [NiTARF{#),] coordination polymer gave
two absorption bands at 15,604 trand 22,991 cihdue to Zxq— 3rig (F) and Zxq— 3114 (P) respectively. The
[CoL(H,0),] polymer shows two absorption bands, at 19,6192#%828 crit corresponding tor4g (F) — 4rpg and
4r,4(F) —4124(F) transitions, respectively[14]. Thus, the absorpbands of the diffuse reflectance spectra &ued t
values of the magnetic moments{ indicate an octahedral configuration for the [NARF (H.L);] and
[COTARF(H,O),] polymers[15,19] .The spectrum of [MNTARFE®)2] show weak bands at 16,481, 17,696 and
23,156 crit assigned to the transitiong; §— 4r14(4G),6u1g— a12f4G) and @ig—4a14.4e4 respectively, suggesting
an octahedral structure for the [MNPARE(®),] polymer[19]. As the spectrum of the [ZnPARK®),] polymer is
not well resolved, it is not interpreted, butjitg value shows that it is diamagnetic as expected.

The TGA data for the polymers are presented in &&bl The weight loss of the polymer samples atechfiit
temperature indicates that the degradation of tigngers is noticeable beyond 30 The rate of degradation
becomes a maximum at a temperature lying betweéfC48nd 508C.This may be due to accelerating by metal
oxide which forms in situ. Each polymer lost abb0®6 of its weight when heated up to 700Inspection of the
thermograms of all coordinated polymer samplesakkethat all samples suffered appreciable weigss in the
range 150 to 28€C. This may be due to the presence of coordinatdnmolecule.

On the basis of the relative decomposition (% wt)oand the nature of thermogram, the co-ordingtimgmers
may be arranged in order in decresing stability as:

Mn > Zn>Co > Ni>Cu

The antimicrobial activity of TARF and its coordtitm polymers are presented in Tables 3. The daggest that
all the samples are toxic to fungus. The data sigmgest that the % age of fungus is inhibited enringe of 55 to
71% depending upon the biospecies and coordinptimers.

CONCLUSION

The present paper describes the novel bis-liganthpgohenylazo of resorciacetophenonel-Formaldelpalgmer
moieties. The Bis-ligand afforded the coordinatpmiymers with metal ions. The polymers have modetia¢rmal
stability. All the polymers have good microbicidattivity.
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