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Abstract—Fluorinated five- to seven-membered cyclic ethers were stereoselectively synthesized from four- to six-membered cyclic
ethers having an iodoalkyl substituent by fluorinative ring-expansion reaction using p-iodotoluene difluoride. © 2003 Elsevier
Science Ltd. All rights reserved.

Considerable efforts have been expended towards the
stereoselective synthesis of fluorinated cyclic ethers
because their derivatives such as fluoro sugars have
been used in probing biochemical mechanisms and
fluoro nucleosides are expected as anti-HIV agents.1

The fluorinated cyclic ethers had been synthesized by
the cyclization of fluoro alcohols2 or fluorination of
cyclic ethers.3 However, these methods involve the
problems of stereoselectivity or require a multi-step
process. We wish to report here a new methodology for
the synthesis of fluorinated cyclic ethers, which includes
fluorinative ring-expansion reaction using p-iodo-
toluene difluoride (1).4 The starting cyclic ether 2a can
be prepared by iodocyclization of 1-decen-5-ol as a
mixture of stereoisomers,5 and was used for the reac-
tion with 1 in the presence of Et3N–5HF.6 The reaction
was completed in 1 h at room temperature and a
ring-enlarged fluorinated cyclic ether 3a was obtained
as a mixture of two stereoisomers. The stereochemistry
of each isomer could be determined from 1H NMR. A
large coupling value (J=39.4 Hz) between F and H-6 in
the minor product indicates that the fluorine occupies
an axial position and the minor isomer has cis stereo-
chemistry.8,9 In order to confirm the stereoselectivity of

the reaction, the major isomer of 2a, its sterochemistry
was identified to be trans,10 was separated and applied
to the reaction with 1. From trans-2a, only trans-3a
was selectively obtained and, therefore, the reaction
was shown to proceed stereoselectively (Eq. (1)).12

(1)

This selectivity can be explained by the following mech-
anism: the oxidation of 2a with 1 gives an unstable
hypervalent iodine intermediate (4a), which decomposes
quickly to provide the oxonium ion (5a). A fluoride ion
attacks 5a through an SN2 manner to give trans-3a
stereoselectively (Scheme 1).13

Various fluorinated six-membered cyclic ethers (3a–h)
were prepared from the five-membered starting materi-
als (2a–h) as shown in Table 1 (entries 1–8). The
fluorinative ring-expansion reaction from four to five
(entries 9–11)14 and from six to seven (entry 12) also
took place.

Scheme 1.
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Table 1. Fluorinative ring-expansion reaction of cyclic ethers using 1
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