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Introduction

The silicon-containing arylacetylenic monomer has 
received intense interest [1, 2]. This kind of arylacety-
lenic monomer can cure to form cross-linked structure by 
thermal self-polymerization without the evolution of vola-
tiles and its polymers have the properties of high decom-
position temperature, char yield and irradiation resist-
ance. Such properties make these polymers have potential 
applications in biomaterials and optoelectronics and 
used as wave-transmitting and semiconductor materials, 
ceramic precursors and so forth [3, 4].

Numerous examples of silicon-containing arylacety-
lenic monomer with different substituents at the Si bond, 
such as hydrogen, alkyl, phenyl and vinyl groups, have 
been reported. Wrackmeyer divided the preparation of 
various alkynylsilanes into two methods, one is the conven-
tional reactions of commercial chlorosilanes with alkynyl-
lithium or ethynyl magnesium reagents and the other one 
is a more sophisticated reaction [5]. For example, methyl-
di(phenylethynyl)silane (MDPES) was synthesized by 
Grignard reagent [6] and methyl-tri(phenylethynyl)silane 
(MTPES) was synthesized with lithium reagent and chlo-
rosilane [7, 8]. While for sophisticated reactions, the main 
synthetic route was dehydrogenation coupling reaction 
using metal compounds as catalysts. Liu et al. [9] reported 
that CuCl/amine was an effective catalyst leading to the 
highly selective dehydrogenative cross-coupling reac-
tions of hydrosilanes with alkynes. Kownacki et al. [10] 
obtained functionalized alkynes (R1C≡CSiR3) using the
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via Grignard reaction of propyl-trichlorosilane and phe-
nylacetylene in the presence of magnesium and ethylbro-
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i.e., Kissinger, Ozawa, Flynn–Wall–Ozawa and Friedman
methods. Results showed that PTPES possessed a low 
melting point of 75 °C, a high gelatinization temperature 
of 333 °C and wide processing window of 258 °C. The 
cure schedule of PTPES could be determined as follows: 
(312 °C, 1 h) + (339 °C, 2 h) + (355 °C, 1 h) by dynamic
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The activation energy Ea was calculated as 122.83, 126.88 
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