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[Abstract] A novel tris(eugenol-episulfide) resin (TEU-ES) was synthesized through a three-
step synthesis using eugenol and cyanuric chloride as starting materials. The films were
fabricated by mixing the resin with a curing agent, followed by hot-pressing. Compared to the
epoxy counterparts (TEU-EP), the coloration of the TEU-ES film was slightly stronger, and the
light transmittance of the cured material was reduced. However, the average refractive index
and Abbe number of the TEU-EP film were 1.626 and 24.7 2 at D-line, respectively, while those
of the TEU-ES film were 1.644 and 22.2, respectively. This is due to the introduction of sulfur,
a substituent with a high refractive index, into the structure by thiiranation. As a result, the
TEU-ES synthesized in this study is expected to be an excellent biobased high-refractive index
material.
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Figure 1. Synthesis of TEU-EP and TEU-ES
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Table 1. Thermal properties of TEU-EP and TEU-ES determined by TGA
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Figure 2. '"H-NMR of TEU-EP and TEU-ES (CDCls).
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Tases (°C) © Ta, ((C)”  Charyield %) ¥ . ©C)?
In N> In air In N> In air In N> ©
TEU-EP 292 273 314 299 26.8 -
317 318 333 337 31.1 166
TEU-TS 279 275 289 290 31.8 -
TEU-TS cure 274 278 283 288 35.8 112

a) 5 % and 10 % weight loss temperatures by TG measurement in air or nitrogen at a heating rate of 10 °C/min. b) At 800 °C in N,. ¢) By DSC in

nitrogern at heating rate 10 °C /min.
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Table 2. Film properties of TEU-EP and TEU-ES
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Figure 3. TEU-EP and TEU-ES film
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Table 3. Refractive index of TEU-EP and TEU-ES

Thickness
(km)

Mode?  ng” ng” n ve® Nave? &9

TE 1.6452  1.6272  1.6198 24.7

55 ™  1.6439 1.6258 1.6182 2435 1.6263 2.64
An 0.0013  0.0014  0.0016
TE 1.6664 1.6449 1.6374 222

87 ™  1.6650 1.6433 1.6356 21.9 1.6438 2.70
An  0.0014 0.0016 0.0018
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Figure 5(a). DMA of TEU-EP and TEU-ES Figure 5(b). DMA of TEU-EP and TEU-ES
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