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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].

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).
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A B S T R A C T

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.

RFCF ¼ CFXþM �!DMF

RT�60�C
RFCF ¼ CFMXþ RFCF ¼ CFð Þ2MþMX2 �!

CuðIÞX

RT
RFCF ¼ CF ¼ CFCu X ¼ Br; I M ¼ Cd;Zn

68�99%
(1)
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2. Results and discussion

Preparation of 1 was carried out by the method [7] shown in
Table 1. These transformations were carried out by the one-pot

reaction under N2 atmosphere. Conversion of 5 to 6 was done at
room temperature and the yield was calculated by 19F NMR
spectroscopy using an internal trifluoromethyl benzene standard.
In the conversion of 6 to 1, a variety of functionalized aryl iodides

[(Scheme_1)TD$FIG]

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

Table 1
Preparation of perfluoro-cis-1,2-dimethyl-butadienyl benzenes 1.
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Entry Aryl iodide 1 Yield (%)a

1a
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76

1b

[TD$INLINE]

[TD$INLINE]

83

1c
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87

1d
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86

1e
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91

1f
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52

a Isolated yields based on aryl-iodide.
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