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ABSTRACT

In this project, the molecular design, synthesis and characterisation of a
hypercoiling polymer has been the subject of study. The polymer which was designed
and chosen for this study was poly(DL-malic acid-co-DL-mandelic acid), P{(MLA-co-
MNDLA), a potentiaily biodegradable, water-solutle copolyester with both hydrophilic
(COOM) and hydrophobic (phenyl) pendant groups. These groups provided the
competing hydrophilic-hydrophobic interactions necessary for a hypercoiling capability
in solution. The P{MLA-co-MNDLA) copolymers were synthesized with varying
compositions, ranging from 30-57 mol % MLA, via the condensation copolymerisation of
DL-malic acid and DL-mandelic acid in solution in toluene at 108°C. The copolymers
were obtained as cream-coloured solids in approximately 60 % yield. Characterisation
was carried out via a combination of physica! tests and analytical methods, namely:
solubility tests in a range of different solvents, 'H-NMR for compositional analysis, and
both vapour pressure osmometry and end-group analysis for number-average molecular

weight (ﬁn) determination. Water solubility, which was of particular interest, was only



partial but increaced with increasing MLA content in the copolymer. Complete
solubilization in an agueous medium required an increase in pH by addition of NaOH
solution. As expected, Mn values were generally low and in the range of 1-3 x 10°. The
copolymers hypercoiling capability in aqueous solution was evaluated by means of
potentiometric titration against standardized 0.5 M aqueous NaOH solution. Changes in
chain conformation from a compact coil to an extended chain, i.e. hypercoiling

behaviour, were indicated by the presence of discontinuities in the plots of pH and pK,

against degree of ionization, O(. For reference purposes, these plots were compared
with those of a commercial sample of poly(acrylic acid), PAA, a non-hypercoiling
conventional polyelectrolyte, and a synthesized sample of poly{styrene-aff-maleic acid),
P(ST-alt-MA)}, a known hypercoiler. From the results obtained, and in particular from the
plots of pH against O, it was concluded that the P(MLA-co-MNDLA) copolymers
showed signs of conformational changes, especially at the higher MLA contents.
However, solubility effects tended tc obscure these changes to the extent that the final
results could only be said to be suggestive rather than conclusive of hypercoiling

behaviour, Further studies are continuing.
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