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Trifluoromethylated Heterocycles from p-Trifluoroacetyl-
Lactams and -Benzolactams
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Abstract . Trifluoromethyl substituted heterocycles have been prepared by condensation of the new f-

trifluoroacetyl-lactams 1 and -benzolactams 2 with methylhydrazine and benzamidine as bis-nucleophiles without
opening of the lactam structure.

Because of their interesting biological activities, heterocyclic compounds bearing
trifluoromethyl groups have become targets of choice in synthetic organic chemistryl. The starting
materials should be inexpensive and carry the required trifluoromethyl group. Thus, trifluoroacetic
acid and derivatives or ethyl trifluoroacetoacetate belong to the most readily accessible starting
compounds for the construction of trifluoromethy] substituted heterocycles.

While trying to trifluoromethylate ethyl bromoacetate using CF3CO2Na/Cul in 1-methyl-2-
pyrrolidinone (NMP) as solvent we noticed the formation of 3-(perfluorohydroxyisopropyl)-
pyrrolidinonez. In order to check whether 3-trifluoroacetyl-NMP 1a (n=0) is an intermediate, we had
to develop a practical procedure3 of its preparation since the literature method could not be
duplicated“. We have also prepared B-trifluoroacetyl-lactams 1b,¢ (n=1,2) and -benzolactams 2a,b
(n=1,2) using the same method3. Now we have examined these compounds in general as 1,3-bis-
electrophiles for heterocyclisations with bis-nucleophiles such as hydrazines and amidines.

We were also intrigued by the question whether such heterocyclisations would proceed with or
without opening of the lactam function.

As we found, 3-trifluoroacetyl-1-methyl-lactams la,b,c and -benzolactam 2b react with
methylhydrazine to produce isolable hydrazones 4 and 7 which can be cyclised by treatment with
phosphorus oxychloride without opening of the lactam ring (Scheme 1). In other cases, depending on
the hydrazine substituent and the ring-size, enehydrazines 6 are formed but they do not cyclise under
the same reaction conditions (Scheme 1).
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The comparison with related reagents is interesting. Thus, p-trifluoroacetyl-lactone 96
cyclises with hydrazine as 1,2-bis-nucleophile by ring-opening (Scheme 2), whereas the analogous -
trifluoroacetyl-cyclopentanone 106 cyclises as expected (Scheme 2). Furthermore, N,N-dimethyl-
triflucroacetoacetamide 136 also reacts normally with hydrazine by cyclisation followed by a loss of
dimethylamine (Scheme 2).
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The reaction of benzamidine as 1,3-bis-nucleophile appears rather general since the annelated
pyrimidine structures 15 and 16 arise from 3-triflucroacetyl-lactams 1a,b and -benzolactams 2a,b
{Scheme 3). The ring-open structures 17a and 18b (Scheme 3) are by-products in this reaction. They
are reaction intermediates since they cyclise upon treatment with phosphorus oxychloride to
trifluoromethylated pyrimidines 15a and 16b, respectively (Scheme 3).
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The heterocycles 5, 8, 12, 15 and 16 represent new trifluoromethylated structures, whereas
compounds 4, 6,7, 17 and 18 possess an interesting trifluoromethyl hydrazone and azadiene function.
The scope of these reactions and the problem of the regiochemistry with non-symmetrical hydrazines
remain to be studied.
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