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Triazepinones I. Synthesis of 3-Benzyl-8-methyl-5H-s-triazolo-
[4,3-b][1,2,4]-triazepin-6(9H)one
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Since the introduction of chlordiazepoxide (1) as a
potent tranquilizer, interest in the benzodiazepines as a
class of pharmacologically active agents has rapidly in-
creased. Recently, some pharmacologically active thia-
zolodiazepine (2,3,4) and oxazolodiazepine (5) deriva-
tives have been synthesized. These reports led us to
synthesize a triazolotriazepine, 3-benzyl-8-methyl-5H-s-
triazolo[4,3-b ][ 1,2,4 ] triazepin-6(9H)one (Va).

2-Amino-5-benzyl-1,3,4-oxadiazole (II) was prepared
from phenylacetic acid hydrazide (I) and cyanogen bro-
mide by modification of a method described in the litera-
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ture (6,7,8). The ir data [\ max (potassium bromide) 3.2
(N-H), 6.0 and 6.35 (imino and C=N) and 9.75 (C-O) u]
indicated that compound II exists in equilibrium with the
2-imino form (Ila); this observation was further sub-
stantiated by uv absorption at 289 mu. The ir and uv data
support literature suggestions for dominance of the amino

form (9,10).

3-Benzyl-4,5-diamino-1,2,4-triazole (III) was obtained
by treating Il with hydrazine hydrate (11,12). A minimum
of 15 hours at reflux was essential for obtaining an
optimum yield of 50% in this reaction; six to eight hours
at reflux resulted in only 5 to 10% yield. Some of the
semicarbazide of 1 was also recovered and hydrolysis of
I might be responsible for the low yield of the final
product III.

o-Phenylenediamine is known to react with crotonic
acid to yield benzodiazepines (13,14,15).
azoles resemble the o-aromatic diamines and should react
with crotonic acid in the presence of hydrochloric acid to
yield triazepines. However, reaction of III with crotonic
acid gave a mixture from which only the hydrochloride
salt of compound 1II and intractable tar could be obtained.
The failure of crotonic acid to yield a triazepine with 3-
benzyl-4,5-diamino-s-triazole (I1I) led us to try a B-keto-
Compound III and

Diaminotri-

ester as a possible cyclizing agent.
ethyl acetoacetate in anhydrous xylene was refluxed for
six hours. The cyclization apparently proceeded via an
intermediate 3-benzyl-4-acetoacetamido-5-amino-1,2,4-tri-
azole (IVa). The identity of compound Va was established
by its hydrolysis to compound IVa and by nmr. The
methyl protons appeared at § = 1.90 ppm as a doublet
and vinyl proton at § = 4.80 ppm as a poorly resolved
multiplet. An alternate cyclization possibility involves
the formation of a crotonate intermediate (IVb) which
on cyclization would give 3-benzyl-6-methyl-7,8-dihydro-
9H-s-triazolo| 4,3-b ][ 1,2,4 Jtriazepin-8-one (Vb).
tional crystallization gave 1% of Vb, which was confirmed
by nuclear magnetic resonance spectrum. The methyl
proton at & = 2.2 ppm (3 proton) and methylene pro-

Frac-

tons at § = 3.25 ppm (2 proton). This was in accordance
with the observations that when 4,5-diaminopyrimidine
or 2,3-diaminopyridine reacted with ethyl acetoacetate,
the compound obtained was pyrimidodiazepinone and
pyridodiazepinone (16,17,18).

EXPERIMENTAL (19,20)

2-Amino-5-benzyl-1,3,4-0xadiazole (II).
A mixture of phenylacetic acid hydrazide (I) (4.5 g., 0.03
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mole), potassium bicarbonate (3.6 g., 0.036 mole), cyanogen
bromide (3.0 g., 0.03 mole) and water (150 ml.) was stirred at
room temperature for 36 hours. The mixture was filtered, and
the solid was washed with' water, dried and erystallized from
benzene; needles, m.p. 159-160°; yield 3.5 g. (67%). The ir
spectrum showed A max (potassium bromide) 3.2, 6.0, 6.35, and
9.75 u; uv: X max (ethanol) 289 mpu.

Anal. Caled. for CgHgN3O: C, 61.70; H, 5.17; N, 23.98.
Found: C, 61.85; H, 5.19; N, 24.01.

3-Benzyl-4,5-diamino-1,2 4-triazole (111).

A mixture of 11 (1.8 g., 0.01 mole) and 85% hydrazine hydrate
(5 ml.) was refluxed overnight, cooled, and poured into ice. The
solid was separated, washed with water, and dried. Crystallization
from ethanol afforded small needles, m.p. 174-175°; yield 1.0 g.
(50%); ir: A max (potassium bromide) 2.95, 3.0, 3.2, 6.1, 6.4, and
9.8 u.

Anal. Caled. for CoHyNs: C, 57.12; H, 5.86; N, 37.01.
Found: C, 57.20; H, 5.74; N, 37.05.

3-Benzyl-8-methyl-5H-s-triazolo[4,3-b ] [ 1,2,4 | triazepin-6 (9H ) one
(Va).

A solution of 3-benzyl-4,5-diamino-1,2,4-triazole (III) (0.9 g.,
5 mmoles), ethyl acetoacetate (1.0 g., 7.5 mmoles) and anhydrous
xylene (10 ml) was refluxed for six hours. The solution was
reduced to 5 ml. under reduced pressure and left overnight in the
refrigerator. The solid was crystallized from anhydrous benzene
as light yellow needles; m.p. 231-232°; vyield 0.3 g. (24%); ir: A
max (potassium bromide) 3.15, 3.3, 3.4, 5.9, 6.15, 6.3, 6.55, 6.9,
7.0,and 7.1 p.

Anal. Caled. for Cy3H,3Ns0: C, 61.16; H, 5.13; N, 27.43.
Found: C, 61.08; H, 5.09; N, 27.39.

From the mother liquor (benzene) another crop of greenish
yellow crystals was collected; m.p. 223-224°; yield 0.015 g.
(1%); ir: A\ max (potassium bromide) 2.9, 3.0, 3.45, 5.95, 6.2,
6.4, 6.7, 6.95, and 7.01 u. The solid gave a single spot on tlc
and was assigned the structure 3-benzyl-6-methyl-7,8-dihydro-9H-
s-triazolo[4,3-6][1,2,4 ] triazepin-8-one (Vb).

Anal. Caled. for Cy3H3Ns0: C, 61.16; H, 5.13; N, 27.43.
Found: C, 6..25; H, 5.00; N, 27.25.

3-Benzyl-4-acetoacetamido-5-amino-1,2,4-triazole (1Va).

A solution of compound Vb (0.25 g., | mmoles) and sodium
ethoxide (0.068 g., 1 mmoles) in absolute ethanol (25 ml.) was
refluxed for 5 hours and evaporated to dryness under reduced
pressure. The dried material was dissolved in water (20 ml.), and
the solution was acidified with acetic acid to pH 6.5 and cooled
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in the refrigerator. Solid material on crystallization gave white
needles; m.p. 214-215°; yield 0.2 g. (80%); ir: X max (potas-
sium bromide) 2.95, 3.1, 5.8, 6.1, 6.3, 6.55, 6.7, and 7.1 u.

Anal. Caled. for Cy3H;sN5O,: C,57.13; H,5.53; N, 25.62.
Found: C, 57.20; H, 5.45; N, 25.75.
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