
Contents lists available at ScienceDirect

Journal of Fluorine Chemistry

journal homepage: www.elsevier.com/locate/fluor

Synthesis of new polyfluorinated oxaziridines

Viacheslav Petrova,⁎, Will Marshallb

a Chemours Co., Fluorochemicals, 200 Powder Mill Rd. Experimental Station 262/339, PO Box 2167, Wilmington DE, 19899, United States
bDuPont Experimental Station 500/1808, 200 Powder Mill Road, PO Box 8352, Wilmington, DE 19803, United States

A R T I C L E I N F O

Keywords:
Oxidation
Perfluorinated oxaziridines
3-fluoro-2-(perfluoroethyl)-3-
(trifluoromethyl)-1,2-oxaziridine
Perfluoro-4,7-dioxa-1-azabicyclo[4.1.0]
heptane
(1S,6S,7R,8R,10S)-3-(perfluoroalkyl)-4,9-
dioxapentacyclo[5.3.1.02,6.03,5.08,10]
undecanes
Reduction
Oxygen transfer

A B S T R A C T

The article describes a synthesis of new per- and polyfluorinated oxaziridines along with some reactions of these
materials.

1. Introduction

The first representative of polyfluorinated oxaziridines −oxide of
perfluoro-2-azapropene [1], was shown to have an unusual and inter-
esting reactivity [2]. The development of simple and general synthesis
of perfluorinated oxaziridines, based on the reaction of dry m-chlor-
operoxybenzoic acid (MCPBA) with the corresponding perfluorinated
imidoyl fluorides and imines [3,4] resulted in preparation of large
number of perfluorinated oxaziridines, including CF3N(O)CFCF3 [5],
RfN(O)CFRf’ [4], ArfN(O)C(CF2X)2 [6], RfSO2N(O)C(CF2X)2 [7], rapid
development chemistry of these materials [2] and their application as
neutral, potent oxidants for olefins [8], hydrocarbons [9,10], ada-
mantanes [11], steroids [12], alcohols [13], sulfur- [14] and nitrogen
containing compounds [15].

This article describes a synthesis of several new representatives of
per- and poly- fluorinated oxaziridines and some reactions of these
materials.

2. Results and discussion

Commercially available perfluorinated tertiary amines can be
readily converted into the corresponding imidoyl fluorides RfN]CFRf’
through the reaction with catalytic amount of strong Lewis acid – an-
timony pentafluoride [16–18]. This reaction was also shown to be ap-
plicable to perfluorinated secondary amines [19]. For example, the

cleavage of (CF3)CFN(F)C2F5 was reported to proceed selectively under
action of SbF5, leading to the formation of CF3N]CFCF3 [19]. This
process was successfully used for the preparation of CF3N]CFCF3 and
it’s oxide by Mlsna and DesMarteau [5].

Despite the fact, that a substantial number of perfluorinated ox-
aziridines was prepared at this point, the corresponding oxide of readily
available [16] C2F5N]CFCF3 (1) was never reported. In this study
oxaziridine 1a was prepared by oxidation of 1 with MCPBA in acet-
onitrile (ACN) solvent (Eq. (1))

(1)

Compound 1a was isolated in 60% yield after vacuum transfer at
low temperature and removal of residual solvent by washing with
water. New oxaziridine was fully characterized by 19F NMR, IR and
mass- spectroscopy (Table 1).

The 19F spectrum of oxaziridine 1a exhibits A:B quartet (-CF2 group,
J=204.5 Hz) due to magnetic non-equivalent fluorine substituents of
CF2- group and substantially shifted downfield signal of unique fluorine
(δ=−146.00 ppm in 1a vs. −29.3 ppm in 1), along with signals of two
CF3- groups (Table 1). Additional evidence for correct assignment of
oxaziridine structure came from IR spectrum, which exhibited a band at
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