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Heterocyclic systems 3-furoxanyl,

4-furoxanyl and 3-furazanyl have been characterised as substituents by their

substituent constants o,,, 0,, 0 and og, determined from pK and "9F NMR shifts: they are strongly electron attracting but

weakly conjugated.

Furoxans are important in biochemistry as NO donors
under physiologic conditions.* Parallel with their pharmaco-
chemistry, we have also investigated their physical
properties: lipophilicity,® dipole moments and electron distri-
bution.” They may be described as electron overcrowded
molecules. Here we report the Hammett substituent con-
stants ¢, and o, of 4-methyl-3-furoxanyl (l1a), 3-methyl-4-
furoxanyl (1b) and also of the parent heterocycle without
oxygen, 4-methyl-3-furazanyl (I1¢). We used the standard
approach'' based on pK values of substituted benzoic acids
2a—c and 3a—c in 50% ethanol. The methyl group on the
heterocycle was necessary for the stability of compounds
and scarcely influences the o values.
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All the heterocyclic systems are rather strongly electron
attracting by the inductive mechanism, as strong as e.g.
halogens, but seem to be only very slightly conjugated as
weak donors. We also determined the inductive constants
oy and resonance constants og by a method® exploiting
the "F NMR shifts of substituted fluorobenzenes. This
approach confirmed the inductive electron attracting char-
acter of these groups but suggested their conjugation as
weak acceptors. Evidently, they can be weakly conjugated in
either sense in different molecules.
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Techniques used: Potentiometry, NMR (‘H, *C, 'F), micro-
analysis

Table 1: pK values of substituted benzoic acids (50% ethanol) and
the derived o values

Table 2: "F NMR data of fluoro derivatives and the derived o
values

Fig. 1: Mesomeric formulas for the substituents 1a, 1b, 1c

References: 27

Received, 13th May 1998, Accepted, 15th June 1998
Paper E/8/03585G

References cited in this synopsis

4 G. Sorba, C. Medana, R. Fruttero, C. Cena, A. Di Stilo,
U. Galli and A. Gasco, J. Med. Chem., 1997, 40, 463 and
references therein.

6 R. Calvino, A. Gasco and A. Leo, J. Chem. Soc., Perkin Trans.
2, 1992, 1643.

7 V. Vsetecka, R. Fruttero, A. Gasco and O. Exner, J. Mol.
Struct., 1994, 324, 277.

11 J. Shorter, Pure Appl. Chem., 1997, 69, 2947.

20 R. W. Taft, E. Price, I. R. Fox, I. C. Lewis, K. K. Andersen
and G. 1. Davis, J. Am. Chem. Soc., 1963, 85, 709, 3146.



