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In this work, we present the synthesis of an alternative precursor
for chemical vapour deposition of parylene AF-4 to the widely
used standard, octafluoro[2.2]paracyclophane. The standard
precursor suffers from uncertainties in its supply chain and its
synthesis is of low yield. A comparison between different
reaction parameters and solvents is drawn by means of
thermal, laboratory-scale and microwave-assisted reactions and
quantitative nuclear magnetic resonance (qNMR) studies.

1. Introduction
Parylene AF-4 is a high-temperature stable polymer for conformal
coatings with a broad field of applications [1–3]. It is produced by
chemical vapour deposition (CVD) via the Gorham method [4].
The problem though is a very high precursor cost [5,6]. Materials
which are currently used as precursors are shown in figure 1.
Octafluoro[2.2]paracyclophane (1), the precursor for parylene AF-4,
is 75 times the cost of [2.2]paracyclophane, the precursor for
parylene N, with a single-source supplier (Yuan-Shin Materials
Technology Corp. Ltd, Kaohsiung, Taiwan). Although progress has
been made, the difficulty with this synthesis is that it requires a
total of three steps and the last one is not scalable and of low yield
[6–8]. An alternative route to parylene AF-4 is to start with one of
the intermediate synthetic products 1,4-bis(bromodifluoromethyl)-
benzene (2) as the CVD precursor [9]. On this route, the
experimental equipment has to withstand the highly reactive
bromine radicals, which are very corrosive. Therefore, it is desirable
to have a scalable synthetic route to the parylene AF-4 precursor
that circumvents the production of corrosive by-products during
the cracking process. For detailed information about the CVD of
parylene AF-4 with the diphenoxide-based precursor, please see
the paper ‘Parylene AF-4 via the Trapping of a Phenoxy Leaving
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