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Photoirradiation of the titled compounds perfluoro-cis-1,2-dimethyl-butadienyl benzenes (1), which
were prepared in several steps from perfluorovinyl bromide, results in the formation of the
corresponding novel naphthalene derivatives and 1,4-dihydronaphthalenes. Isolated 1,1,2-trifluoro-
3,4-bis(trifluoromethyl)-1,4-dihydronaphthalene (3a) could be converted into 1,2-bistrifluoromethyl-
3,4-difluoronaphthalene (2a) by base treatment (DABCO); however, 3a did not lead to 2a by
photoreaction, suggesting 3a was not a possible photochemical precursor. Competitive photoreaction
studies suggest that varying the substituent on benzene ring (e.g. methyl or trifluoromethyl) does not
significantly affect the reaction rate. Presently, this reaction mechanism is not yet clearly understood.

© 2016 Published by Elsevier B.V.
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1. Introduction

We have reported that trifluoromethylcopper [1,2], F-vinyl
copper [3,4], and F-acetylenic copper [5] reagents could be readily
obtained via copper(I) halide metathesis reaction of the correspond-
ing cadmium or zinc reagent (Eq. (1)). These reagents have found
extensive utility in preparative organofluorine chemistry [6].
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Terminal F-vinyl copper reagents added to perfluoroalkynes can
give extended dienyl copper reagents, which could be functionalized
via coupling reactions (Eq. (2)) [7,8]. The reaction of F-dienyl copper
reagents with aryl halides generates coupled products (Eq. (3))
[7-10]. We focused on perfluoro cis-1,2-dimethyl butadienyl
benzenes (1) which could be readily prepared from perfluoro-1,3-
butadienyl copper (6) reagents (Scheme 1).

X = Br (63%; E/Z = 10/90)

pX-CeFy__ H X = MeO (69%; Z/E = 100/0) &)
X =H (58%; Z/E =100/0)
FsC  CFs % _CF, (46%; Z/E = 92/8)

(EtO),P(O)F,C Ph
LR — (3)

F3C CF; F3C CF;
46%


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jfluchem.2015.09.016&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jfluchem.2015.09.016&domain=pdf
http://dx.doi.org/10.1016/j.jfluchem.2015.09.016
mailto:mburton105@gmail.com
http://www.sciencedirect.com/science/journal/00221139
www.elsevier.com/locate/fluor
http://dx.doi.org/10.1016/j.jfluchem.2015.09.016

214 M. Yamamoto et al./Journal of Fluorine Chemistry 185 (2016) 213-223

FaC
CF
FE F I S
F F 1)yzn F F N
\—( D= V=( CORsC=CCF;  /=\_ |// |// ¢
FoBr 2CBr g g - z F
FsC CFy Z F
6 1

4 5

Scheme 1. Synthesis of perfluoro cis-1,2-dimethyl butadienyl benzenes (1).

2. Results and discussion reaction under N, atmosphere. Conversion of 5 to 6 was done at
room temperature and the yield was calculated by '°F NMR
Preparation of 1 was carried out by the method [7] shown in spectroscopy using an internal trifluoromethyl benzene standard.

Table 1. These transformations were carried out by the one-pot In the conversion of 6 to 1, a variety of functionalized aryl iodides

Table 1
Preparation of perfluoro-cis-1,2-dimethyl-butadienyl benzenes 1.
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@ Isolated yields based on aryl-iodide.
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