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The copolymerization reactions of allyl- and vinyl ether of salicylic acid with maleic anhydride (MA)
have been researched. It was shown that with transferring charge copolymer monomer pairs make com-
plex and these complexes form rotational structure macromolecules with entering polymerization reac-
tion easily. Equilibrium constant of complex among monomer pairs was defined with the help of PMR
spectrums: for Al ...MA couple K=0.097 and for V... MA K:=0.028. Via Chromatographic method —
Jaaks equation relative activities of monomers have been identified. For Al,,—MA comonomer is r;=0.022,
r,=0.038 and for V,,— MA comonomers r,=0.036, r,=0.028. Being close to zero of relative activities of
monomer in both case in copolymerization reactions prove that, those monomer pairs are inclined to co-
polymerization. The relativity of monomer pairs and the influence to the reaction of the concentration of
monomer mixture in the copolymerization reactions of V,s, and MA is studied. The nature of curves is
proved that the copolmerization reactions occurs by "mixture” mechanizm by the presence of free mon-
omers and monomer complex.

Keywords: allylacetilsalicylic ether, vinylacetilsalicylic ether, copolymerization, complexes made by

transfer of charge.
Introduction

Recent years the interest to the synthesis of
polymers keeping biological active groups is in-
creasing. Thus, such kind of polymers are widely
used in obtaining long effective medications, anti-
septic polymer coverings, paint and so on.

On the other hand, such kind of polymers
being used as bactericidal additions in obtaining
antibacterial polymer composites are considered
more perspective. Because washing out poly-
mer additions from material surface happens
during longer time in comparison with little mo-
lecular antibacterial compounds and using time
of such coverings increases. One of the poly-
mers with antibacterial property are polymers
containing salicylic groups. One of the obtained
methods of polymers is polyvinyl salicylate
polymers obtained with mutual effects of poly-
vinyl alcohol and acetylsalicylic acid by poly-
mer analogy conversion method [1]. In our earli-
er investigations it was shown that polymers
keeping salicylic groups have high antibacterial
properties [2].

In our earlier investigations the obtaining
methods of monomers — (met)acryloyl salicy-
lates keeping salicylic groups and copolymers
on the base of them were reported. It was

shown that these monomers and also methyl
methacrylate copolymers obtained on their base
have high antibacterial properties [3].

The purpose in presented work is the re-
search of copolymerization reaction of allyl and
vinyl ethers (Alsp and V) of acetylsalicylic
acid with maleic anhydride (MA) for the obtain-
ing polymers keeping acetylsalicylic group. MA
is chosen as comonomer because of the solubili-
ty of obtained copolymers.

Experimental part

The synthesis of monomers. Va5, mon-
omer was obtained due to mutual effect of vi-
nylacetate with aspirin by trans-vinylization

reaction [4]. d3°=0.93 and n 2 =1.4200. The

synthesis of Al.s, monomer was carried out on
the base of exchange reaction of Na salt of aspi-
rin with allylchloride [5].

The synthesis of copolymers of Vs, and
MA. 0.059 mol (10.30 g) vinylacetil salicylic
ether (Vasp), 0.05 g (4.99 mol) maleic anhyd-
ride, 0.2% benzoyl peroxide and 35 ml dioxane
mixture are poured into the glass ampoule. Af-
ter freezing solution its air is take off with ni-
trogen. Reaction product is precipitated in
methanol, is washed with ether and dried at
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40°C temperature in vacuum wardrobe till it
gets constant weight.

The obtained white power polymer me-
thyl-ethyl-ketone is solved well in benzol and
chlorine hydrocarbon. Yield is 9.89 g (68%)
Tmel — 131°C, characteristic viscosity is identi-
fied in benzol solution in "Ubbelohde” visco-
zimetry [n] 0.11dl/g were recorded.

The kinetics of copolymerization reaction
is studied by dilatometric way [6].

The content of monomer mixture before
and after reactions is identified by the "Chrom-
5" gas-liquid chromatograph.

IG spectrums in "VARIAN", PMR spec-
trums were recorded in dayterium chloroform in
"Bruker” spectrometry.

Results and their discussions

The formation of donor (D)-acceptor (A)
type complexes (complexes formed by charge
transfer) among the molecules of allylacetilsa-
licylate maleic anhydride was mentioned ago [7].
Taking into account this PMR spectrum of mo-
nomers in separate and in different proportions
mixture have been recorded. Rate change of
chemical sliding of protones belonging to MA
molecule in PMR spectrum of different composi-
tion mixtures of MA and V., monomers show the
formation of [D...A] type complex.

D A

o) 0
CH, He—cZ » CHy HC—CZ
1] - -~ _II "—C/
X~CH HC=C, X=CH HC=CXq
OCOCH,4 OCOCH3
X = Ccoo— COO-CH, .

The changing in sliding rate increases
with enhancing of mol proportion of donor in
monomer mixture. Equilibrium constant (K.) of
complex forming process was graphically cal-
culated by Ketalaar equation [8] (Table 1).

[D]+[A] === [D..A],

[D..A]

" [D][A]

Table 1. Indicators for the calculation of complex form-
ing constants (K.) of allyl and vinyl acetylsalicylates (D)
with maleic anhydride

Monomer [A], D], 1/ Agis, 1/D,
pairs mol/l | mol/l ppm I/mol
Alg;—MA 0.1 1.0 42.0 1.00
0.1 2.0 17.0 0.50

0.1 4.0 12 0.25

Vasp—MA 0.1 1.0 71.0 1.0
0.1 2.0 39.0 0.50

0.1 4.0 11.0 0.25

According to the calculation for Alag,—
MA monomer pairs is K:=0.097 and for Vas—
MA monomer couple is K:=0.028.

Rates of copolymerization constants of
Alsp and Vap with MA were calculated by
chromatographic Jaaks method [9] (Table 2).

Table 2. Results of copolymerization reactions of allyl
and vinyl acetylsalicylic ethers with maleic anhydride

Preliminary Composition of

composition of monomer

monomer mix- mixture after r, r,

ture, mol.% reaction, mol.%

Mo [ Moo | [Mi] | [M];

Al MA

10 90 8.73 | 89.53 | 0.022 0.038
90 10 85.6 5.85

Vasp MA

10 90 8.47 | 89.53 | 0.036 0.028
90 10 87.9 8.76

For Al,,—MA monomer pair r;-0.022,
r,-0.038 and r;-0.036, r,-0.028 for V,—MA
monomer pair. Being close to zero of rates of
relative and activities in copolymerization reac-
tions in monomers prove that copolymers have
alternative structure. Having C=0 (1725 sm™),
C-O-C (1150 sm™) copolymer strips in IR
spectrums and (1630-1640) absorption strips
belonging to C=C contact are one the factors
proving copolymer formation.

One may come to conclusion that, com-
plex formed among monomers effect their rela-
tive reactivity. MA macro radicals formed from
monomer pairs MA molecule cannot join MA
molecule and (MA...Vap) complex by MA
component. The created complex behaves like
free monomer. The dependence on the composi-
tion of monomer mixture of general speed of
copolymerization reactions for Va;,—MA mono-
mer pairs was studied (Figure).
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ALLIL- VO VINILASETILSALISILATLARIN MALEIN ANHIiDRIDIi iLO
SOPOLIMERLOSMO REAKSIiYALARININ TODQIiQi

N.S.Rasulzads, [ A.H.Dzizov |, G.M.Saforova, N.S.Rasulov

Salisil tursusunun allil vo vinil efirlorinin malein anhidridi ilo sopolimerlosmo reaksiyalar1 todqiq edilmisdir.
Gostorilmigdir ki, sopolimerlogan monomer ciitlori yiikiin 6tiiriilmasi ilo kompleks amala gotirir ki, homin komplekslor
asanligla polimerlosmo reaksiyalarina daxil olaraq ndvbali quruluslu makromolekullar omols gatirir. Monomer ciitlori
arasinda yaranan kompleksin tarazliq sabitlori PMR spektrlorin kémayilo toyin olunmusdur: Alsg,...MA ciitii iigiin
K:=0.097 vo V,5p...MA ciitil iigiin iso K:=0.028. Xromatoqrafik {isulla — Jaaks tonliyinin kémoyilo monomerlorin nisbi
aktivliklori toyin edilmisdir. Al,;—MA somonomerlori iigiin r;= 0.022, r,= 0.038 vo V,;,—MA somonomerlori iigiin iso
r;=0.036, r,=0.028-dir. Sopolimerlosmo reaksiyalarinda hor iki halda monomerin nisbi aktivliklarinin sifira yaxin
olmas1 homin monomer ciitlorinin sopolimerlosmoys meyilli oldugunu siibut edir. V,g5 Vo MA-nin sopolimerlosmasi
reaksiyalarinda monomer ciitlarinin nisbatinin vo monomerlarin timumi qatiligimin reaksiyanin baglangic siiratina tesiri
dyronilmisdir. Tlkin monomerlarin ekvimolyar nishotlorindo w maksimum giymotlorinde miixtolif imumi gatiliglarinda
sopolimerlogmanin baglangic siiratinin MA-nin torkibindon asililigi ayrilarinin ekstremal xarakteri zoncirin boytimasinin
hom sarbast monomerlarin, hom do monomer-kompleksin istiraki ilo bag verdiyini stiibut edir.

Acar sozlor: allilasetilsalisil efiri, vinilasetilsalisil efiri, sopolimerlasma, sopolimerlosmoa siirati, yiikiin otiiriilmasila
yaranan kompleks.
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HNCCIEJOBAHUE PEAKIIUN COIIOJIMMEPU3ALINN
AJUTAJT- U BAHUJIOBBIX 3®HUPOB ALIETHJICAJIUIINJIOBOM KMCJAOTHI
C MAJIEMHOBBIM AHTUAPUIOM

H.II.Pacym3ane, , I'.M.Ca¢aposa, H.III.PacysioB

HccnenoBaH peakiyy COIONMMEPH3alUy a/lII- ¥ BHHUIOBBIX 3(UPOB aleTUICANUIMIOBON KUCIOTHI (Alyp 1 Vi) €
ManenHoBEIM aHruapunoMm (MA). TlokazaHo, 9TO MOHOMEpPHBIE Haphl 0OpPa3yIOT KOMIDICKCHI C TIEPEHOCOM 3apsiaa
(KII3), koTOphIE JIETKO MPEBPAIIAIOTCS B COMOIIMMED Yepeayroreiics CTpYKTypbl. KOHCTaHTBI KOMILIEKCOOOPa30BaHUs
BBIYMCIICHBI Ha OCHOBE crekTpoB IIMP—cmecu comonoMepoB MetonoM Keraanmapa; i Alyp...MA K, = 0.097, s
Vasp...MA K= 0.028. OTHOCHTeIbHBIE aKTUBHOCTH MOHOMEPOB MPH COMONMMEPH3ALINHN OTIpeJieTIeHbl MeTo10M Sakca ¢
HCTOJIB30BaHUEM JAHHBIX XPOMATOIPaPpHUSCKOr0 aHAIM3a CMECH MOHOMEPOB JI0 U MOCIIE PEAKIUH COMOIUMEPU3AIIUH.
OHu cootBeTcTBeHHO paBHbI I1=0.022, r,=0.038 s monomepoB Alyg,— MA u r;=0.036, r,=0.028, w1t MoHOMepOB
Vasp—MA. B 000ux ciyyasx OTHOCHUTENbHBIE aKTHBHOCTH COIOIMMEPHU3YIOIMIUXCS MOHOMEPOB OIM3KH K HYIIIO, UYTO
JOKa3bIBaeT BBICOKYIO TEHACHIMIO K COIOJMMEPH3allid MOHOMEpHBIX map. M3y4eHel 3aBUCHMOCTH HadalbHOU
CKOPOCTH PEaKLUH COMONUMEPH3ALNH Vasp © MA OT cOocTaBa HCXOJHOH MOHOMEPHON CMECH NP PA3IMYHBIX CyMMap-
HBIX KOHIICHTPAIMAX MOHOMEPOB B PEAaKIIMOHHOM CMeCH. DKCTpeMallbHBII XapaKTep KPUBBIX 3aBHCUMOCTH Ha4alIbHON
CKOPOCTH CONOJIMMEPH3ANNU OT colepKanrusi MA TpH pa3iMdHBIX CYMMapHBIX KOHIICHTPALUSIX MOHOMEPOB C MaKCH-
MyMaMH 3Ha9eHHH W TpH SKBIMOJIBHOM COOTHOIICHUH MCXOTHBIX MOHOMEPOB ITO3BOJISCT MPEAIIONOKHUTE P OTCKaHHE
pocTa memnu ¢ y4yacTHeM CBOOOIHBIX HITH KOMIUIEKCHO-CBSI3aHHBIX MOHOMEPOB.

Knwuesnvle cnoea: annunoswii 3d)up auemwzcaﬂuuwzoeozl Kuciuiomsl, BUHULOBDILI 3gbup auemuﬂcaﬂuuuﬂoeoﬁ Kucjiomsl,
conoaumepuzayust, KOMNIEKC ¢ NepeHocom 3ap;10a.
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