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Synthesis and structural characterisation of novel urethane-dimethacrylate monomers with two

quaternary ammonium groups based on cycloaliphatic diisocyanates
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High consumption of sugar may result in declining health—diseases such
as obesity, diabetes or caries. Bacteria, existing in the human mouth,
metabolise sugar into organic acids. These acids demineralize teeth causing
caries. World Health Organization’s report [1] from 2022 points out, that
around 2 billion adult people and over 500 million children are affected by
caries.

The caries is treated by the removal of infected tissue and filling the cavity
with dental composite restorative material (DCRM). Such materials consist of
inorganic filler (silica compounds) suspended in the polymeric matrix. DCRM
modification is widely researched in literature [2-4], due to the neglect of
antibacterial activity of commercial materials. :

CHy e Br n P n Br-
d cn L m o . CHy
0. ¢ k) He d
i | g Ren
38 | i ‘\"f/\OJLNH nn NHJI\O/\\f/N /-\\/ CHs
m m i a
h h i% 0

i
I "(C)Hs k()
o Hig

CD:Cl

The aim this study was synthesis of two novel monomers possessing \—— 3 ) ww 3,
quaternary ammonium groups. The novel compounds were based on a) b)
Cy‘i'r?al"tht_'c( d"lszcya';‘?tes : 'f°)l°('2:°l_'l'l‘\’n’|‘39|) diisocyanate (IPDI) and 4,4" Fig.5. 'H NMR Spectra of novel monomers: a) QA12+IPDI; b) QA12+CHMDI
methylenebis(cyclohexyl isocyanate :
13C NMR
/ B H3C CH,4 B \
o E A S | (epdepe [ b T
0 e QA1241PDI H3£> )11 5 ’ ' 3 v b
CHs e, ?3;3 5 /O/\O\ 5 H'i:; CHs ;
haC ( <Nj“\.f"h““‘g NH NH gﬁf%‘;?“‘fﬁ CH;, l T
orl! T . b g <
. } QA12+CHMDI HaC ) i | el L | s B | TR »L |
Fig.1. Chemical structures of QA12+IPDI and QA12+CHMDI. \ alle e ww T w Wy e il
a) b)
Fig.6. 3C NMR Spectra of novel monomers: a) QA12+IPDI; b) QA12+CHMDI
METHOD
FTIR
The three-step procedure was utilised to obtain the novel monomers: N
1.  Transesterification @ of methyl methacrylate (MMA)  with (- (o
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Fig.2. Scheme of transesterification reaction of MMA with MDEA. a) b)
Fig.7. FTIR Spectra of novel monomers: a) QA12+IPDI; b) QA12+CHMDI
2. N-alkylation of HAMA with 1-bromododecane;
4 ) At 'H and 13C NMR spectra are visible peaks corresponding to key elements of
o on o B f‘l.tHg the chemical structures of these monomers.
. ! ’ CH(CH).Br € o ML P FTIR spectra confirmed the full conversion of diisocyanate to urethane bonds.
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Fig.3. Scheme of N-alkylation reaction with 1-bromododecane.

The novel monomers were successfully obtained. These monomers were yellowish,
viscous resins. Their structures were confirmed with spectroscopy methods.
Future work should focus on determining the physicochemical properties of QA12+IPDI

3. Addition of QAHAMA-12 to diisocyanate. and QA12+CHMDI and their copolymers.
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Fig.4. Scheme of addition to diisocyanate.

The structures of monomers were confirmed with 1H and 13C NMR and
FTIR.
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