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PRELIMINARY NOTE

Reaction of Bistrifluoromethylaminosulphenyl Chloride with

Hydrocarbon Olefins and the Synthesis of Bistrifluoromethyl-

aminosulphenylarenes

COLIN F. SERVICE and ANTHONY E. TIPPING

Department of Chemistry, The University of Manchester
Institute of Science and Technology, Manchester M60 1QD
(Great Britain)

SUMMARY

Reaction of bistrifluoromethylaminosulphenyl chloride
with acyclic and alicyclic hydrocarbon olefins a? -78 °c
in the dark affords 1:1 adducts of type (CF3)2N89901 in
high yield. Treatment of diaryl disulphides with the
N-bromo-amine (CF )2NBr or of benzenesulphenyl chloride
with the mercurial [(CFB)ZN]ZHg provide convenient routes
to bistrifluoromethylaminosulphenylarenes.

The only organic compounds reported to date containing
the (CF3)2NS group, apart from the sulphides {(CF3)2N]25(I)
and [(CFB)ZN]ZSZ (11) [1], are the sulphenyl chloride
(CF3)2N801 (111) {_from (CF3) NC1 + S or (CF3)2NH + 5C1,
under thermal conditions [2] and [(CFB)ZN]zHg + SC1, at
20 °C or (CF3),NC1 + S,Cl, + u.v. [3] { and the alkanes
(CF3),NSMe (IV) { from MeSCL + [(CF5),N] Hg at 20 °c [4]}
and'(CF3)2NSCF3 -{from CF5SC1 + [(CF3)2N]2Hg at 80 °C or

CF5SSCF5 + (CF3)2NCl + u.v. [4]} , although previous work
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in this department [5] has shown that the N-bromo-amine
(cr )ZNBr undargoes reaction with the disulphides MeSSMe
and PhSSPh at 20 °C in daylight to give the compounds (IV)
and (CF3)2NSPh, respectively.

The reaction of the sulphenyl chloride (III) with
ethylene. at 70 OC has been investigated and gave the
compounds (I), (CFB)ZNH’ CF3N=CF2, SiF4 and (Cchchz)zs
[4]. These products, together with those obtained from
the reactions with silver difluoride and silver cyanide
[ 4], were stated as indicating that the sulphenyl chloride
(III)tends to behave as a mixture of the sulphide (I) and
sulphur dichloride.

In the present work the sulphenyl chloride (III) was
prepared by treatment of the mercurial [(CFB)ZN]ZHg with
sulphur dichloride [3] and its reaction with various
hydrocarbon olefins was investigated; the results obtained
are summarised in the Table.

The additions are trans-stereospecific and could
involve cyclic chloronium (VIII) or sulphonium (IX) ions
as intermediates. The detection of the (CFB)ZNS—substituted
alkenes (VI) and (VII) in the products from the 2-methyl-
propene reaction could be cited as evidence in favour of
the latter intermediates (IX) and the observation that the
chlorine atom in the major (or exclusive) 1:1 adduct is
bonded to the carbon atom most able to stabilise a positive
charge is consistent with this. However, it is difficult
to explain monodirectional addition to the olefin CH2=CHBu
but bidirectional addition to the less bulky olefins
CH,=CHR (R=Et or Pr") on the basis of intermediates of type
(IX). It is therefore more probable that cyclic chloronium
ion intermediates WIII) are involved and that the alkenes
(VI) and (VII) arise by dehydrochlorination of the 1:1
adduct (CFB)ZNSCHZCMe2C1. In this context it has been
found previously that treatment of the olefin CH2=CHBu
with bromine in methanol gave dibromide and the ether
MeOCHZCHBrBut while similar treatment of the olefin CH2=CHBun
gave dibromide and the ethers MeOCHZCHBrBun and MeOCHBunCHZBr
(ratio 1:4)[6].

t

t



95

The bistrifluoromethylaminosulphenylarenes XC6H4SN(CF
(X) [X=H (30%), X=4-C1 (77%), X=4-Br (69%)] were obtained
by treatment of the appropriate diaryl disulphide with N-
bromobistrifluoromethylamine at 20 °C in daylight (24h)
while the reaction of mercuric bistrifluoromethylamide with
benzenesulphenyl chloride under comparable conditions gave
the compounds (X) where X=H (76%) and X=4-C1 (4%).

3)2

The reaction of the sulphenyl chloride (III) with
anisole (20 °C, dark, 48h) afforded the compounds (CF5) ,NH
(68%), HC1 (66%), (I) (21%) and the sulphide [4-MeOCgHy]oS
(41%) while reaction with phenol (20 °c, dark, 24h) in
ether as solvent gave (I) (95%) and 4-chlorophenol (97%).

The isolated 1:1 adducts (or mixtures of 1:1 adducts
as indicated in the Table) and the arene derivatives (X)
possessed correct elemental compositions and their structures
were established spectroscopically [i.r., n.m.r. (' ana "9F)
and mass].
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