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PRELIMINARY NOTE

The Preparation and Some Reactions of 2,5-Dichloro-1,1,1,6,6,6-
hexafluoro-3,4-diazahexa-2, 4-diene
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SUMMARY

The title azine(I) can be conveniently prepared by
treatment of 1,2-bistrifluorocacetylhydrazine with NN-
dimethylaniline hydrochloride in phosphoryl chloride at ca.

100 °c. It undergoes facile displacement of one or both
chlorine atoms on treatment with a variety of nitrogen-,

oxygen- and sulphur-centred nucleophiles as well as with iodide
and fluoride ions. The bisanilino-substituted azine (Vd) is
thermally unstable and cyclises with elimination of aniline to
the triazole (Vla), while the perfluorocazine (VJ) undergoes
cycloaddition with acetylene.

The dichloroazine (I) has been prepared previously by
oxidative cyclisation of trifluoroacetamidine followed by
thermolysis of the resulting chlorodiazirine [1], i.e.
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In our hands the cyclisation stage failed and so an
alternative route was sought. This involved the preparation
of 1,2-bistrifluoroacetylhydrazine (II) from trifluorocacetic
acid and hydrazine [2] followed by chlorination. The initial
chlorinating agents investigated either did not react with the
hydrazide (II)(SOClZ/PhMe, refluX;SbC15/PhNMeZ, 100 °C) or
gave the dehydration product,the oxadiazole (III)[Z](S—BB%),
together with the dichloroazine (I) in low yield (< 10%)
(PClS/POC13/quinoline, 100 °c; PC15/POC13/PhNMe2, 100 °c;
PClS, 120 OC); trifluorocacetyl chloride and trichlorophosphine
were also formed in these latter reactions.

However, treatment of the hydrazide (II) with NN -
dimethylaniline hydrochloride (molar ratio 1:2) in phosphoryl
chloride under reflux gave hydrogen chloride and trifluorocacetyl
chloride (ca, 30%) as volatile products together with higher-
boiling material to which was added cold dilute hydrochloric
acid at 0 °C to destroy phosphoryl chloride. The lower of the
resulting two layers was separated and distilled to afford
pure dichloroazine (I)(48%), b.p. 73 °c.
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The results obtained from the reaction of the azine (I)
with a variety of nucleophiles are summarised in the Table.

The dichloroazine (I) also undergoes ready reaction with
i) KCN in CHBCN or EtOH, ii) KSCN in CHBCN and iii) HZNCSNH2
in EtZO or EtOH but the products have not yet been
characterised.
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The compounds (VI)-(VIII) were unexpected products and
the structure (VII) was proved by X-ray diffraction [3]. Tt
was shown that the triazole (Vla) could be formed by heating
at 100 °C either the mixed azine (1Vc) (33% yield) or, more
surprisingly, the symmetrical azine (Vd) (76% yield.)

The formation of 2-trifluoromethylbenzimidazole (VIII)[4]
indicates that nucleophilic attack by the free amino group in
the azine intermediate (X) is less favoured on the carbon
bearing chlorine than on the amino-substituted carbon,i.e.
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The reaction of the di-iodoazine (Vi) with aniline
(1:2 molar ratio) was observed to be slower than that involving
azine (I) and gave the monosubstituted compound
CF5CI=NN=C(CF5)NHPh (94%).

In contrast to the dichloroazine (I), which is inert to
water at room temperature over a period of several days, the
perfluorcazine (V3j) is rapidly hydrolysed to the hydrazide (ID.
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A preliminary investigation of the reaction of the
perfluorcazine (V3j) with acetylene has been carried out at
80 °C in a sealed tube. Although the products have not been
completely characterised it appears that the criss-cross adduct
(XI) is formed initially and then undergoes ring opening to
some extent to give compound (XII); analagous reaction has been
found with the criss-cross adduct formed from hexafluoroacetone
azine and acetylene [5].
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The structure of the products were established
spectroscopically[iar., n,m.r. (1H and 19F) and mass] and all
possessed correct elemental compositions.
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