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N-CYANAMIDOPYRROLES AND N-CYANAMIDOIMINES FROM 4-AMINO-1,2,4-TRIAZOLE
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Summary. Novel, useful, and unstable cyanamides including the title compounds have been
made cleanly from readily available 1-substituted-1,2,4-triazoles by titration with n-BuLi.

Previously known monosubstituted cyanamides (RNHCN) are limited to simple alkyl and aryl
derivatives and these usually self-polymerize {e.g., to isomelamines) and otherwise decompose so
readily that they have been used only rarely as reactants in preparative chemistry.] To minimize
decomposition in such applications, the cyanamides generally have not been isolated but instead
used immediately in the medium required for their formation, a restriction which places a premium
on routes to RNHCN which proceed in near quantitative yield under mild conditions and in which
the byproducts don't interfere in the next step of a desired preparative sequence. By this
measure, published RNHCN syntheses] are inadequate, though the base-induced cleavage of aryltet-
razoles (1) to 2 and N, might be suitable if a practical solvent-base were found.2
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In this communication, we describe a new synthesis of RNHCN from the triazoles (3) which is
formally related to the scission, 1 + 2. However, the precursors (3) are readily available in
greater structural variety3 than 1 thus permitting the generation of previously inaccessible cy-
anamides. The new scheme is illustrated by the conversion of 3 (R=Ph) in THF at 0° to PhNHCN in
ca. quantitative yield by treatment with 2 eq. n-BuLi in hexanes (then neutralization with H+).

More significant examples of the new methodology involve the pyrrolotriazoles (5) which are
easily made by condensation of 4-amino-1,2,4-triazole (4, Aldrich) with acetonylacetone (+§gﬂ)
or the succinaldehyde equivalent, 2,5-dimethoxytetrahydrofuran (+§§,5 mp 137-137.5°, 68% yield).
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Treatment of 5 with n-BuLi (then Tho) yielded the first known N-cyanamidopyrroles (6) as unstable
oils with strong IR cyanamide absorptions at 4.45u. In other experiments ca. 2 eq. ethereal HN3
and 2 drops conc. H2504 were added directly to the reaction mixtures obtained by cleaving 5 with
n-BuLi in THF. The next day the aminotetrazoles (8) were isolated as white solids (§g,5 61% re-
crystallized yield, mp 156.5-157° dec; §§;5 64% yield, mp 150° dec, IR 2.90 and 2.98u).

The transformations, 5+8, provide an effective demonstration of the value of the present
RNHCN synthesis as part of a preparative sequence in which very unstable cyanamides are genera-
ted cleanly and then used without the necessity of prior isolation. This reaction sequence,
which was predicted apriori, also supplies an efficient and facile route to an interesting class
of target compounds. Many 1-substituted-5-aminotetrazoles and their derivatives have important
pharmaceutical activities: e.g., 1-phenyl-5-aminotetrazole (fenamole) is an early generation non-
steroidal antiinflammatory and muscle relaxant devoid of analgetic properties.7 Tetrazoles such
as 8 in which both the 1- and 5-positions are attached to nitrogen substituents have never been
made before and could not be considered as potentially available by published methodology.

The conversion of cyanamides to 5-aminotetrazoles by treatment with HN3 has been reported
previous]y8 and is rationalized by postulating that in solution 6 is in rapid equilibrium with a
trace of its carbodiimide tautomer (7). The substituted C=N bond of the latter then participates
as a selectively activated dipolarophile in a 1,3-dipolar cycloaddition to the HN3, thus genera-
ting 8. The high selectivity for the substituted C=N bond in 7 is in accord with earlier work.8

In attempts to further expand the scope of the new cyanamide synthesis, the iminotriazo]es9
{9 and 11) also were titrated with ethereal MeLi. After neutralization, the former cleanly
yielded 10, the first known iminocyanamide, as a very unstable yellow oil (IR 4.52u). However,
11 fragmented instead to benzonitrile and triazole. 10
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