Novel synthesis of 4-aminofurazan-3-acetic acid
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The title compound 1 has been synthesized by a one-pot procedure starting from pyrrole; nitrosation and hydroxylamine treatment
under basic conditions afford the target product in high yield.

A number of substituted furazanic acids have been synthesize

as potential pharmaceuticals. Thus, derivatives of the cepheg __ NOH . /N\o .

losporin and penicillin class have been shown to be effective :/_<: ﬂ /

antibacterial agents,and the set of amides are vasodil&tors HON NOH HON N

and anticonvulsan&Hydroxyfurazancarboxylic acid has been 6 7

investigated as a drug active on bofies.

As part of our program on the synthesis and investigation of NOH NOH

compounds containing the furazan ring, we are interested ir J_/< .

HON= CN 0,C

4-aminofurazan-3-acetic acld which contains a carboxyl group

. ) NOH
at one end and an amino group at the other. These versati

groups allow us to perform selective linking reactions at either 8 HoN
end of the furazan. 9
Only one preparative method exists fbr starting from Scheme 3

1,3-acetonedicarboxylic aci@ and sodium nitrite to form

4-hydroxyimino-3-oxobutanoic aci@ and subsequent treatment  Based on (i), this result and our earlier observations and (i),
with hydroxylamine to give the target furazan (Schemé 1).the knowledge that the reaction of 2,5-disubstituted 3-nitroso-
The maximum overall yield in this synthesis is about 50% pyrroles and hydroxylamine is a method of synthesizing oximes
being limited by a destructive mono-nitrosation step in whichof 3-acetonyl-4-alkyl(aryl)furazarig,we suggested a plausible

the yield is quite variable. mechanism for the above transformation (Scheme 3). Thus,
initial cleavage of the pyrrole ring by oximation could produce
COOH HON COOH an openjchain trioximé, which then dehydrates to give an
NaNOyH* HON= NH,0H 2 >_( intermediate furazaid. Subsequent base promoted furazan ring
o — o A cleavage could generate cyanooxigieThis would react with
N\ /N hydroxylamine to yield compouné by addition to the &N
COOH COOH o) bond and hydrolysis with oxidation of the terminal oxime

function. The dioximé® dehydrated to the target aminofurazan
To conclude, the first synthesis of aminofurazans has been
Scheme 1 achieved using a methodology based on the transformation of a
pyrrole precursor. The novel experimental procedure is straight-
Because of the interesting properties of the amino A@d forward. Current efforts in this laboratory are focused on
search for an efficient preparation of the compound wadurther applications of this methodology for the formation of
undertaken. aminofurazans from pyrrole derivatives.
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o . T As shown earliet! reaction of the sai with hydroxylamine without
Scheme 2Reagents and conditioris AIKONO, AIkONa; i, NH,OH-HCI,  heating yields a product with the empirical formulgHEN;O,, which
KOH, H,0, reflux, 4 h. corresponds to compouidd
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