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Preparation of cyclotriphosphazene derivative with different
functional terminal groups via thiol-ene click
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Abstract  Cyclotriphosphazene derivatives have drawn increasing attention because they have significant
potential applications in flame-retardant additives, biomedical material, electrolyte and hydraulic fluid,etc. A series of
cyclotriphosphazene derivatives with different functional terminal groups, such as alkyl, hydroxyl or carboxyl, were
synthesized through thiol-ene click reaction between thiol compounds with different functional terminal groups and
cyclotriphosphazene with eugenol oxygen groups under the UV light. The effect of reaction times, feed ratios and
terminal groups of thiol reactants were studied. The results revealed that this strategy for preparing cyclotriphosphazene
derivatives possessed many advantages,such as mild reaction conditions, fast reaction times (<X 30min) , high reaction
yields (Z=95%) and easy to mass-producton. Moreover, the functional terminal groups can be introduced quantitatively.
The measurement on the thermal properties demonstrated that the introduced C—S bond reduced the thermal stability
of targeted produces, but the onset decomposition temperature still keeps on above 300°C. Moreover, the kinds of
terminal groups affected the thermal stability and the char forming of products.
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