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ABSTRACT

The monomer p-acetamidophenyl methacrylate (PAPRY been synthesized by reacting
paracetamol with methacryloyl chloride using methlaas solvent. Homopolymers of PAPM,
quinoline methaacrylate (QMA) and its copolymersrevesynthesized by free radical
polymerization technique using 2,2’-azobisisobutyirde (AIBN) as an initiator with different
monomer-to-monomer ratios in the feed. The prepaogmblymers were characterized by FT-IR
spectroscopy. The copolymer composition was ewveduby'H-NMR and was further used to
determine reactivity ratios. The monomer reactivagios for PAPM (M)-QMA (M) pair were
determined by using Fineman-Ross (F-RH0.66; r, =1.12), Kelen-Tudos (K-T) {r= 0.66; r,

= 1.12) and extended Kelen-Tudos (Ex.K-T¥r0.65; r, = 1.13) methods. Thermogravimetry
analysis (TGA) showed that thermal decompositiothefpolymer occurred in a two step. The
first step decomposition occurs in the ranges f&t°C to 350°C whereas second step ranges
from 350°C to 503°C. TGA data also showed thatvatitn energy of all poly(PAPM-co-QMA)
are in range of 38-52 K.J.motéThe values of integral procedural decompositiomgerature
(IPDT) calculated by Doyle’s method for copolyméssin the range of 379°C -389°C.
Activation energies (ff calculated by Broido’s method are in the range 41-52 K.J.molé for
poly(PAPM-co-QMA). The characteristic temperaturel &kinetic parameters for the homo and
copolymers have been obtained from DTA traces uReigh’s method. The molecular weights
of the polymers were determined using gel permeatioromatography. All polymers were
tested for their antimicrobial property against i@ss microorganisms and found to possess
significant antimicrobial activity. The compositiaaf copolymers can be regulated to have
materials of desired property.

Keywords. copolymers, reactivity ratio, thermal analysigjrarcrobial properties.
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INTRODUCTION

Copolymerization is the most successful method tatbfor the preparation of materials with
tailor made properties [1]. This kind of macromalles possesses significant importance from
both fundamental and applied point of view. Acrygter latex polymers are widely used as high
quality paint binders because of their excellemadility, toughness, optical clarity, UV stability
and color retention. These properties allow acsyt find use as binder vehicles in all type of
paints [2] and improve the flowability [3]. Copolyrs of acrylics with acrylic/methacrylic acid
can be used as thickners for textile coating foatioth. Due to their exceptional resistance to
environmental assaults such as UV radiation, oZioa&t, water, dry cleaning and aging, they are
widely used in textile industry [4,5]. Acrylatesedsiocompatible and have been widely used in a
synthesis of polymeric drugs [6]. Polymer-anti-amimatory drug conjugation has been the
major approach to reduce toxicity and increase appeutic efficiency of the drug [7].
Antimicrobial agents have considerable use forrtipetential to provide quality and safety
benefits to many materials. Contamination by miogaaism is of great concern in areas such as
medical devices and healthcare product, biocidatieg [8] and ion-exchange study [9]. It is
known that 8-quinoline moiety has good antimicrbliad ion-exchange properties. The PAPM
moiety is also expected to be capable to inhiket ghowth of microbes, although 8-quinoline
moiety has edge over PAPM in this area of activithe thermal stability of these two
components of the copolymer is also different. disvihought appropriate to prepare copolymers
having different compositions of QMA and PAPM, &att polymers of desired property can be
made. So, keeping this in view the main aim ofspr® work is to modify methacrylic
copolymer by incorporating paracetamol side granps copolymer chain, so as to make them
useful as antimicrobial agents. There are a hugebeu of reports on monomeric paracetamol
and its derivatives, but its polymers have not ikezk considerable attention in the literature. In
this paper, we report the synthesis, characteozathermal studies, and effect of PARDMA
copolymers on different micro-organisms. The foioraif polymer has been established with
the help of IR spectral data. Gel permeation chtography was employed to determine the
molecular weights of the synthesized polymers. fifeemal stability of the polymers has been
investigated using Broido method. Proton NMR spetopy has been employed to study the
copolymers compositions and monomer reactivityogati

MATERIALSAND METHODS

Materials

Paracetamol, AIBN (Aldrich) was recrystallized te&itrom methanol. 8-Hydroxy-Quinoline and
Methacryloyl chloride were synthesized using pragcedpreviously described in the literature
[10,11]. The solvents used were purified by usitagdard procedure [12].

Synthesis of p-acetamidophenyl methacrylate (PAPM)

To a one liter three necked flask equipped witlresti thermometer and guard tube, absolute
alcohol (200 ml) and NaOH (0.1 mole) were added e contents were stirred until all the

NaOH dissolved. To this, paracetamol (0.1 mole) agded. The reaction mixture was heated to
60°C for 30 minutes with stirring, cooled to roommperature and then to 0-5°C. Freshly
prepared methacryloyl chloride (0.11 metas added drop wise within 60 minutes to the
cooled reaction mixture. The temperature was miaietaaround 0-5°C during the addition.

113
Pelagia Research Library



Rajni M. Patel et al Der Chemica Sinica, 2011, 2(6):112-128

After completion of addition, reaction mixture wstgred for 90 minutes and it was poured into
crushed ice water mixture where white colored solids separated out. It was washed
thoroughly with water and filtered. The solid magss again dissolved in ethanol and poured
into cooled distilled water. Solid mass was filterend dried. (Yield: 83%, m.p.: 129°C). The
formation of the monomer was confirmed by FT-IRg(fe 1a) andH-NMR spectra (Figure
1b).

FT-IR (KBr, cm'): 1733 (C=0strdue to ester group) [13], 1663 (Cs0 in amide group), 1530
(N-H bend, 3308 (N-Hstr), 1198 (C-Ostr of ester group), 1607 (aromatic C=s@) 1641
(olefinic C=Cstr), 945 (C-Hbendof geminal =CH).

'H-NMR (DMSO-d6ppm)(400 MHz):10.0 (1H, -NH-), 7.6 (2H, Ar-H), 7.1 (2H, Ar-H),%&
5.9 (2H, =CH) 2.1 (3H, -COCH), 2.0 (3H, -CH).

Synthesis of Poly(PAPM)

Homopolymerization of PAPM was carried out in swatusing free radical polymerization
technique. Appropriate quantity of PAPM, dimethgtrhamide (DMF) and AIBN (0.5 w/w of
monomer) were taken in a flask equipped with useftondenser. The reaction mixture was
heated at 70+2°C for 5 hours with stirring. It w&n cooled to room temperature and the
resulting homopolymer was precipitated by pouriing treaction mixture into excess of
methanol. Solid polymer obtained was purified byeaed precipitation using methanol from
solution in DMF and finally dried. The yield of hampolymer obtained was 84%.

The formation of the homopolymer was confirmed ByIR (Figure 2a) andH-NMR spectra
(Figure 2b).

FT-IR (KBr, cni'): 1748 (C=Ostr due to ester group), 1673 (C=s@ in amide group), 1548 (N-
H bend, 3268 (N-Hstr), 1194 (C-Gstr of ester group), 1611 (aromatic Csi0).

'H-NMR (DMSO-d6,5pm)(400 MHz):10.0 (1H, -NH-), 7.5 & 7.0 (4H, Ar-H), 2.0 — 1.3
(methylene group in backbone).

Copolymerization

Copolymers of PAPM with QMA having different comjgam were synthesized by free radical

polymerization in DMF solvent using AIBN as a fresglical initiator. The reaction parameters
and feed composition of monomer and comonomergiges in Table 1. Appropriate quantities

of monomer, comonomer, DMF and AIBN (0.5% w/w baeadotal monomers) were taken in a
polymerization tube equipped with reflux conden3ére reaction mixture was heated at 70+2°C
for 5 hours with stirring. It was then cooled tmno temperature and the resulting copolymer
was slowly precipitated by pouring the content® iah excess of methanol, and purified by
repeated reprecipitation from solution in DMF bythanol and finally dried. Figure 3 show the

reaction leading to the formation of homopolymessvell as copolymers of PAPM with QMA.

M easur ement

IR spectra of the monomer and polymers were recoateNicolet 409 FT-IR spectrometer,
using KBr pellets. NMR spectra were obtained ona¢ti-R-1500 in CDGI solution. The
inherent viscosities were measured with an Ubbe&lokiscometer thermostated at 30°C.
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Molecular weights were determined by gel permeatbromatography (GPC) equipped with
Jasco-PU 1580 pump and two PL gel column packeld stirene divinylbenzene bead. R.I.
detector (RI-71 Shodex) was employed in these meamnts. Dimethylformamide (DMF) at
1.0 mL/min flow rate was used as a mobile phasautjitout the analysis. All the measurements
were carried out at 30°C. Thermogravimetric (TGaswement was carried out with DuPont-
951 thermal analyzer at a heating rate of 10°Ciminitrogen atmosphere. Differential thermal
analysis (DTA) was done with DuPont-9900 differahtihermal analyzer at heating rate of
10°C/min in nitrogen atmosphere.

Microbial Screening

Homo and copolymers were screened for their effaajrowth of various microorganisms, viz,
their antimicrobial properties against bacteBas(ibtilis, E.coli and S.citrelysfungi (A.nigar, S
Pulveruletum and T. lingorunpand yeast(.utilis, S.cerevisiac and P.stipi}is

Screening of Acrylic copolymer for Antibacterial, Antifungal and Antiyeast activity
(% Inhibition of Growth)

The detail experimental procedure to measure acriial activity was given in our earlier
communication [14] and percentage inhibition of moal were calculated using the following
formula.

I) Percentage inhibition of bacteria/yeas100{X — Y /X
WhereX = optical density of bacteria/yeast suspension irtrobset, and
Y = optical density of bacteria/ yeast suspension indet

II) Percentage inhibition of fungt 100(X —Y) /v
Wheri = weight of dry fungal cell mass in control set, and
Y =weight of dry fungal cell mass in test set.

RESULTSAND DISCUSSION

The copolymers of PAPM with QMA in DMF solution wasidied in wide composition interval
with mole fraction of PAPM ranges from 0.2 to On&le feed. The reaction time was selected to
give conversion less than 10% weight to satisfy dtierential copolymerization equation for
calculation of reactivity ratio. The copolymers wdound to be soluble in dimethylformamide,
toluene, chloroform, acetone, tetrahydrofuran, dnylsulfoxide but insoluble in hexane and
hydroxyl containing solvents, such as methanolethdnol.

Characterization of homopolymer and copolymers

The formation poly(PAPM) was confirmed by FT-IR ddd-NMR spectra. The disappearance
of C-H of plane bending at 945 &nand C=C stretching at 1641 ¢rindicates polymerization,
which is further supported from proton NMR dataeTH-NMR resonances due to vinyl protons
at 6.3ppm and 5.9ppm are not seen in polymersh&uappearance of broad signals at 3.1ppm
and between 2.0-1.0ppm indicates the presence 8§ &dd CH respectively in the polymer
backbone.
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Figure 4 shows the comparative FT-IR spectra ofcibygolymers of PAPM with QMA along
with their respective homopolymers. The importaRtfiequencies and their assignments are
tabulated in Table 2. The spectra(Figure 4) of tppers show all the characteristic absorptions
of the components of the copolymer system. FT-IBcspm of poly(PAPM) shows two sharp
absorption at 1748 and 1673 ddue tovc-o of ester group and amide group respectively. The
absorption at 1194 chis attributed to vc.o Of ester group. The absorption at 1611 dm
assigned taC_¢ vibration of benzene ring. The sharp band at 1548 has contribution from
N-H bending of amide group and as expected, the relatiensity of this band decreases with
decrease in PAPM content in the copolymers.

IR spectrum (Figure 4) of poly(QMA) has characti@griabsorptions of 8-0-substituted quinoline
ring at 1590, 1496 and 1469 ¢mThe two bands at 1754 and 1221 'crare assigned
respectivelyoc-oandvc.o of ester group. In IR spectra of poly(PARM-QMA), the absorptions
at around 1590 and 1469 ¢nuue to 8-o-substituted quinoline ring, becomersjes as the
QMA content in the copolymer increases. It is aeen that the absorption due to CstDof
amide group at~1673chbecomes weaker as the PAPM content in the copmlychain
decreases.

Copolymer Composition and Reactivity Ratios
Copolymer average monomer composition was detedrfioen the corresponding proton NMR
spectra using following procedure:

Let the reaction is

Where A is the monomeric unit-1 and B is monomariit-2 while P is the resultant polymer.

The parameter C is defined as

Intensity of aromatic protons (I gqmatic)

C= ———— = " VAROMATIC) _ _ _ _ _ (2)

Intensity of aliphatic protons (1, ppatic)

_ amg + bm, (3)
cmy + dm,
Where

m; = mole fraction of monomerl
mp = mole fraction of monomer 2
a = number of aromatic protons in monomer 1
b = number of aromatic protons in monomer 2
¢ = number of aliphatic protons in monomer 1

and

d = number of aliphatic protons in monomer 2

116
Pelagia Research Library



Rajni M. Patel et al Der Chemica Sinica, 2011, 2(6):112-128

AS my + m, =1

_amy + b(1—m,)

cmy + d{1—my)
Hence

B b—Cd
C Clc—d)— (a—b)

m,

The value of C is determined from the integratieight of aromatic and aliphatic protons in the
'H-NMR spectra shown in Figure 5. The compositiorP&PM in homo and copolymer were
obtained with the help of the above equation (5) eonverted into the appropriate units. The
results are shown in Table 1. THd-NMR spectroscopic analysis has been establisked a
powerful tool for the determination of copolymer ngmosition, tacticity and sequence
distribution because of its simplicity, rapiditycagensitivity [15-18].

Measurement of integration of aliphatic and aromptotons, allows accurate evaluation of the
content of each kind of monomeric unit incorporaitei the polymer chains. From monomer
feed ratio and copolymer compositions, the redgtirdatios of PAPM and QMA are obtained by
(F-R) [19], (K-T) [20] and Ex.K-T [21] methods anbdese are shown in Table 3 and Table 4.
The values of reactivity ratio; eand g of PAPM and QMA are 0.66 and 1.12, 0.66 and 1.12,
0.65 and 1.13 respectively, obtained from F-R, kAd Ex.K-T plots shown in Figure 6. In
poly(PAPM-co-QMA), the value of yis less than 1 and that gfis greater than 1, indicating the
presence of higher amount of QMA units in the cgpar than in the feed. The value of the
product gr, is greater than one, suggesting random distribudgfanonomers.

Molecular Weight M easur ements
The values of average molecular weights, polydspeobtained by GPC and intrinsic viscosity
for copolymers of PAPM with QMA are presented irbles 5 whereas comparative GPC curves

are shown in Figures 7. It is observed from the @R of poly(PAPM) that the values M,

Mw, Mzand Mw/Mn are 28870, 43980, 60130 and 1.52 respectively eegseintrinsic
viscosity jj] is 0.28 dI.g".In case of various poly(PAPNo-QMA) (sample no. 2, 4, 6) the GPC

data reveals that the values Mfn, Mw, Mzand Mw/Mn which ranges from 19567 to 26424,
34046 to 43071, 53906 to 58639 and 1.63 to 1.7dertwely whereas intrinsic viscosity][

ranges from 0.18 to 0.26 df-gFor poly(QMA) the values oMn, Mw, Mzand Mw/Mn is
17506, 32911, 51642 and 1.88 respectively andnsitriviscosity fj] 0.16 dl.g". The result
reveals that molecular weight decreases and p@ggy index increases as the content of
PAPM in the copolymer decreases.

Thermal Analysis
Thermal behavior of homo and copolymers was studigdTGA and DTA in nitrogen
atmosphere.

117
Pelagia Research Library



Rajni M. Patel et al Der Chemica Sinica, 2011, 2(6):112-128

/
W64

0. \\ M6 126518

6 811 UnH \
e

60.

55

%.

/") 94506
w227

T

™mH

|
0631
‘

31405

» 160

onal ||
B | 3t

» bm
0837 B

199

E UK 15NA DI 1342
4000 3000 20 1500 100 0 4000

ar!

Figure la: FT-IR spectra of PAPM.

J |1

T T T T T T T T T T T T M

12 1 10 9 8 7 6 5 4 3 2 1 ppm
B HEER @ e
A lai] I e ol lole

Figure 1b: *H-NMR spectra of PAPM.

o)
2
)

118
Pelagia Research Library



Rajni M. Patel e al

Der Chemica Sinica, 2011, 2(6):112-128

131528
15089 |
034
\ 65431
96430
: wn
from s
101471 31257
\m.u
me
|
6 Wy
/
55 / .
/ Imm ]
0 | {
e | !
] Jiss
s |
fin G 1462
7
i Rl
40000 3000 200 ! 1500 1000 500 4000
&

Figure 2a: FT-IR spectra of Poly(PAPM).
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Figure 2b: *H-NMR spectra of Poly(PAPM).
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Figure4: FT-IR spectra of Poly(PAPM), Poly(PAPM-co-QM A) and Poly(QMA).
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Figure 8: TG thermogram of Poly(PAPM), Poly(PAPM-co-QMA) and Poly(QMA).
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Figure 9: Effect of Poly(PAPM), Paly(PAPM -co-QM A) and Poly(QM A) on growth(%) of bacteria.
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Figure 10: Effect of Poly(PAPM), Poly(PAPM-co-QM A) and Poly(QM A) on growth(%) of fungi.
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Figure 11: Effect of Poly(PAPM), Poly(PAPM-co-QM A) and Poly(QM A) on growth(%) of

Table 1: Reaction parameters and composition data for poly(PAPM-co-QMA).

yeast.

Monomer feed composition

Integrated peak area

Sample PAPM (M, QOMA (M, of proton Composition of PAPM in %
Code No. Mole émg Mole (Gm)s - » copolymer (m;) Mole yield
1 1.0 219 - - - - - 84
2 0.8 175 0.2 42 5.81 11.07 0.824 84
3 0.6 131 0.4 85 8.85 13.65 0.601 8(
4 0.5 109 0.5 106 12.33 17.10 0.490 7
5 0.4 87 0.6 127 24.32 30.02 0.371 75
6 0.2 43 0.8 170 31.92 32.70 0.189 72
7 - - 1.0 213 - - - 89
Solvent: DMF, Initiator: AIBN (0.5% w/w), Temp.:#0C, Reaction time: 5 hrs.

Thermogravimetry Analysis (TGA)
The TGA thermograms of homopolymers and copolynoéBAPM with QMA are shown in

Figure 8. The TGA data shown in Table 6 indicated thermal decomposition of the polymer

occurred in two steps. The first step decompositicturred in the range 242 to 356C, while
second step is seen in the range®85® 503C. The activation energies of all poly(PAPM-CO-

QMA) obtained from TGA data using Broido’s meth@@&] are found to be in the range 41-52

KJ/mol. The values of integral procedural decomjmsitemperature (IPDT) calculated by
Doyle’s [23] methods for copolymers are in the runf 379C-389C. It is observed that as the
PAPM content in poly(PAPM-CO-QMA) decreases therrtia stability of the copolymers

decreases. Poly(PAPM) is more stable. As amou@i\A increases thermal stability decreases.

The energy of activation for thermal decompositadrpoly(QMA) at 38 KJ/mol indicates that
decomposes comparatively easily than poly(PAPM)irtaenergy of activation for thermal
decomposition at 49 KJ/mol.
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Table 2: FT-IR spectral data for poly(PAPM), poly(QMA) and poly(PAPM -co-QMA)

N-H

Veo Vewo ] Vcc Vc-H Ve Vc-o
Sample | stretching | stretching ben_dlng Vco-c stret.chmg stret_chmg stretching stretching
. . . in ; in in : EWCH3 of 8-0-sub.
Code in ester in amide . stretching . . in alkyl o
amide 1 aromatic | aromatic (cm™) | quinolinoyl
No. group group (cm™) . . group )
(cm™) (cm™) group ring ring (cm™) ring
(cm™) (cm™) (cm™) (cm™)
3141, 2996,
1 1748 1673 1548 1194 1611 3070 5944 1372 -
3141, 2996,
2 1749 1673 1546 1194 1612 3070 2942 1371 1467
3142, 2995,
3 1748 1672 1545 1195 1611 3068 5944 1371 1467
3142, 2995,
4 1748 1672 1544 1195 1611 3066 2943 1370 1469
3140, 2998,
5 1749 1670 1543 1195 1613 3065 5944 1369 1470
3139, 3001, 1469,1496,
6 1750 1670 1541 1195 1611 3065 2949 1368 1596
2985, 1474,1500,
7 1758 - - 1221 1612 3010 2959 1387 1605
Table 3: Composition data, F-R and K-T parametersfor copolymers of PAPM with QM A
Composition of
0,
Sample PAPM ([QI\IXI ']A Conv/grsion PAPM
Code No. | [M4] Mole 2 in copolymer X y F G H n
Mole [w]
[mi] Mole
2 0.8 0.2 8.46 0.740 400 2.846 5.622 2595 0/8183780
3 0.6 0.4 9.28 0.553 150 1.234 1.819 0.288 0/5870930
4 0.5 0.5 9.11 0.419 1.00 0.721 1.387 -0.387 0/52D145
5 0.4 0.6 8.94 0.348 0.67 0.534 0.833 -0.582 0391276
6 0.2 0.8 9.32 0.177 0.25 0.215 0.291 -0.912 0/18%582

Wherex=M,/M,; y= m/(l—m);

Where, 1 = 1/t ¢, =W +x/u+Y): ¢, = ¢,(y/x); z=

=x?/y; G=X(y-1)/y]: a = JF, F,: § =F/(@ +F);
n=G/(a+F)

Table 4: Extended K-T parametersfor copolymers of PAPM with QM A

Sample .

Code G 4] z X F G g n

No.
2 0.110| 0.074 0.699 4.069 5.819 2.689 0.819 0.372
3 0.103| 0.085 0.816 1.514 1.855 0.200 0.592 0.p92
4 0.106| 0.07§ 0.709 1.016 1.481 -0.392 0.528 -0j145
5 0.097| 0.074 0.792 0.6743 0.850 -0.588 0.899 -0J276
6 0.095| 0.825 0.854 0.251 0.294 -0.919 0.187 -0/584

F=ylz?; G=(y-1)/z; a=,\F, [F,; E=F/(a+F); n=G/(a+F)
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Table 5: GPC and viscosity data for homo and copolymer s of PAPM with QM A

Sample | — | — — | Polydispersity | |ntrinsic viscosity
CodeNo. | MNn | Mw | Mz (M w/ M n) [n] dl.g-1
1 28870 43980 6013p 1.52 0.281
2 26424| 43071 5863pP 1.63 0.259
4 22104| 37353 5534p 1.69 0.218
6 19567 34044 53906 1.74 0.181
7 17506| 32911 5164p 1.88 0.156

Table: 6 TGA datafor homo and copolymers of PAPM with QM A

: ; o —
Sample % Weight loss at varioustemperature (°C) | Decomposition . ) .| Activation

Code Temperature | Tha" | Tso | IPDT Energy’ (E.)
0, 0 (0] 0 a,
No. 300 400 500 600 Range('C) | (°C) | (C) | (O |k Jmolel)

1 7 49 79 92 2%82;2 370 | 400 393 49

2 10 65 88 95 gjgggg 378 | 374 389 46

4 11 70 01 99 e | 375 | 370| 381 52

6 13 75 92 99 :29,2‘71?122 369 | 361 379 41

7 17 87 95 99 é;giig 364 | 358 375 38

2 Temperature for maximum rate of decompositidfemperature for 50% weight loss,
® Integral procedural decomposition temperature y@'s method? By Broido's method

Table7: DTA datafor homo and copolymers of PAPM with QM A

Sample T2 | T,° | T, Actlva;uon Reaction
No. (K.J.mole?)

1 377 | 484 | 448 41 1
498 | 682 | 585 a7 1.5

5 257 | 348 | 315 44 1
348 | 532 | 450 48 1

4 220 | 362 | 298 51 1
362 | 514 | 437 57 1

6 212 | 354 | 274 42 1
354 | 498 | 418 45 1

7 198 | 352 | 239 41 1
352 | 422 | 403 39

2 Starting Temperature of DTA traceEnding Temperature of DTA trace,
¢ Peak maxima Temperature of DTA tratActivation Energy by Reich's method

Differential Thermal Analysis(DTA)

Differential thermal analysis data of homo and dgpers were analyzed by Reich’s [24]

method and are presented in Table 7. It is obseahagdall the copolymers of PAPM with QMA

show two endotherms. The activation energy fornta¢rdegradation lies in the range 42-57
KJ/mol for poly(PAPM-CO-QMA) having different feecbomposition. The activation energy
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(Ea) obtained by Broido’s method (TGA) and Reichisthod (DTA) compare well. Order of
reaction for thermal decomposition of all the copadrs is one.

Microbial Screening

Antimicrobial activities of poly(PAPM), poly(QMA) rad poly(PAPM-CO-QMA) on bacteria,
fungi and yeast are shown in Figure 9, 10 and ¥kpectively. All the polymers are good
inhibitors for the growth of bacteria, fungi andage Poly(PAPM) allows about 50% growth of
bacteria,46% growth of fungi and 43% growth o&gte Poly(QMA) allows about 32% growth
of bacteria, 27% growth of fungi and 24% growthyefst. It is thus apparent QMA has better
antimicrobial property. It is gratifying to noteathas the PAPM content in the copolymer
decreases the inhibitory effect increases duerdésepce of higher amount of QMA.

CONCLUSION

The homopolymers of PAPM and 8-QMA and copolymdr$?APM and 8-QMA of various
compositions were synthesized in solution by fregical polymerization. The structure of the
monomers was confirmed by FT-IR afid-NMR data. The homopolymers and copolymers
were characterized FT-IR spectroscopy. The reagtratio of PAPM () is less than 1 and that
of 8-QMA (rp) is greater than 1 and the produgt ris greater than one, indicating random
distribution of monomers in the copolymers. TGA Igas showed that thermal decomposition
of the polymers occurred in two steps. All the podys have moderate thermal stability. The
GPC data showed that as the PAPM content in thelpoer decreases, molecular weight
decreases and polydispersity index increases. Biarecreening showed that PAPM containing
8-QMA based acrylic polymers may be used as antohial agent due to presence of higher
content of bioactive group. As expected the potentythe antimicrobial activity of the
copolymers is better than that of poly(PAPM) bssl¢han that of poly(QMA).
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