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Reverse Regioselection in the Synthesis of Spiropyrazolobarbiturates Using

C-Br and C-H Nitrilimines
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Abstract: The 1,3-dipolar cycloaddition of arylmethylenebarbitu-
rates 4 with C-Br 2 and C-H 3 nitrilimines gives spiropyrazolo-
barbiturates 5 and 6 with reverse regioselectivities.
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Barbituric acid derivatives are a class of compounds
whose potential biopharmacological activity is strictly de-
pendent on the side groups attached to the ring. Thus,
many efforts have been made to synthesize new barbitu-
rates, often with contradictory results. Indeed, while these
derivatives have historically been employed as sedative-
hypnotic drugs,' they have more recently found promising
applications in fields such as cancer and AIDS therapy
and as protease inhibitors.?

In this direction and on the basis of our experience, we
studied the possibility of generating spiropyrazolobarbitu-
rates of interest by means of cycloaddition reactions be-
tween arylidenebarbiturates and the C-Br’ and C-H
nitrilimine dipoles, which we were the first to synthesize.
Using this synthetic approach and encouraged by the
promising results obtained in a preliminary study,* we de-
veloped a strategy that allows complete control of the re-
gioselectivity of cycloaddition.

By making suitable variations in the experimental condi-
tions already described for the preparation of C-Br nitril-
imines 2,>* we were also able to obtain the new C-H
nitrilimine 3.5 This is generated in situ at —60 °C by treat-
ment of 1 with N-bromosuccinimide (NBS) in dimethyl-
formamide (DMF) followed by dehydrohalogenation with
TEA at room temperature.

Having thus established the conditions necessary for the
preparation of the two dipoles, we performed the reaction
with arylidenebarbiturates 4, which led to the formation of
spirans 5° and 6 (Scheme 1).

In all cases studied (Table 1) a single regioisomer was
always isolated in moderate yields (21-55%).

The results clearly indicate the influence of reaction con-
ditions on the regiochemical behavior of the two dipoles.
The useful and complete inversion of regioselectivity can
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Table 1 Synthesis of Spiroderivatives 5 and 6

Entry Substrate 4 Dipole Spiran Yield (%)*
1 a 2 Sa 55
2 a 3 6a 25
3 b 2 5b 26
4 b 3 6b 46
5 c 2 Sc 42
6 c 3 6¢ 21
7 d 2 5d 31
8 d 3 6d 39

*Yields are of isolated pure products.

only be obtained under the stringent experimental condi-
tions described.?

All new compounds were fully consistent with the spec-
tral data.>'"

The structure of spirans 5 and 6 was confirmed by X-ray
crystallographic analysis carried out on 5a and 6b.!
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