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ABSTRACT

2-Phenyl-4-p-tolylhydrazono-2-oxazoline-5-one  (3)
was rearvanged by the action of phenols and naphthols
into 1,2,4-triazole-5-carboxylic esters (5) that were re-
arranged further on reflux in AcOH-ZnCl, into triazolyl
ketones (7). Rearrangement of 3 into 1,2,4-triazole de-
rivatives could also be effected by the action of heter-
ocyclic amines and 1-naphthylamine. © 1996 John
Wiley & Sons, Inc.

Polyfunctionally substituted heteroaromatics
are interesting as potential pharmaceuticals [1,2],
agrochemicals [3-5], and dye intermediates [6,7].
Because neither classical synthetic approaches of
heterocycles nor functionalization reactions of aro-
matics can easily be applied for preparation of this
class of compounds [8], developing new approaches
for the synthesis of these compounds has received
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considerable interest [9-11]. In the last few years, we
were involved in a program aimed at developing new
approaches for polyfunctionally substituted heter-
oaromatics utilizing simple, inexpensive, and readily
obtainable starting materials. The synthesized com-
pounds were required for testing either as agro-
chemicals [12,13] or as male fertility regulants [14].
In conjunction with this work, samples of certain
substituted 1,2,4-triazole derivatives were required.
Although 2-phenyl-4-phenylhydrazono-2-oxazolin-
5-ones have been reported to rearrange readily into
1,2,4-triazoles on treatment with acids, alkalies,
amines, and thiophenol [15-17], the exact synthetic
scope of these reactions has never been explored. In
fact, the reported procedure for synthesis of the
starting oxazolones is rather tedious and inefficient
[15]. In the present article, we report an efficient syn-
thesis of 2-phenyl-4-p-tolylhydrazono-2-oxazoline-5-
one (3) and the results of investigations aimed at ex-
ploration of its chemistry. Thus, 2-phenyl-2-oxazo-
line-5-one (2) was generated in situ by heating hip-
puric acid (1) in acetic anhydride for a short period.
This, an in situ generated oxazolone, could be cou-
pled with p-toluidinediazonium chloride in acetic
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acid in the presence of sodium acetate to yield the
hydrazone (3). Compound 3, thus formed, reacted
with phenol and 1-naphthol to yield products that
may be formulated as the ester 5 resulting from at-
tack at the ring carbonyl group by an oxygen nucle-
ophile, affording intermediate 4 that cyclizes into 5
via water elimination. Structure 5 could be estab-
lished for the reaction product based on the conver-
sion of the product of the reaction of 3 with phenol
into the acid 6 on hydrolysis with NaOH. Com-
pounds 5a,b were rearranged, according to a Fries-
like rearrangement, by heating with acetic acid in
the presence of ZnCl, to yield the ketones 7a,b. Sim-
ilar to the reported rearrangement by the action of
aromatic amines [15-17], compound 3 afforded 5c
on treatment with 1-naphthylamine. The latter com-
pound was rearranged into 7¢ on heating in AcOH/
ZnCl,. Compound 3 was also rearranged by the ac-
tion of 2-thionaphthol to yield the thioester 5d.

Compound 3 reacted with 1H-1,2,4-triazole-5-
amine (8) to yield the acylamino derivative 9. Alter-
nate structures that may result by initial attack of
ring nitrogens on the carbonyl group were excluded
based on the absence of an NH, group in the spectra
of the product. Also, '"H-NMR spectroscopy revealed
the triazole ring H at § 8.05, which is almost the same
field at which this proton resonates in 8. Structure 9
was further established on the basis of spectral data.
13C NMR spectra were in good agreement with the
proposed structure 9 (cf. the assignment in structure
9). Similar to the behavior of 3 toward 8, 3 also re-
acted with the aminopyrazole derivative 10 to yield
11. Although the ring nitrogen in 8 and 10 is the most
basic center in each molecule, it is also more hin-
dered than the exocyclic amino group. Thus, the re-
actions of 3 with the amines 8 and 10 occur via initial
attack by the exocyclic amino function at the ring
carbonyl group. Compound 3 also reacted with 2-
aminopyridine to yield 12.

EXPERIMENTAL

All melting points are uncorrected. IR spectra were
recorded for KBr discs on a Perkin Elmer 1430 spec-
trophotometer. 'H, '*C NMR spectra were obtained
on an EM-390, 90 and 200 MHz spectrophotometer,
using Me,Si as an internal standard, and chemical
shifts are expressed as J values. Microanalytical data
were obtained by the microanalytical data unit at
Cairo University.

2-Phenyl-4-p-tolylhydrazono-2-oxazoline-5-one
(3)

A solution of 1 (18 g, 0.1 mol) in acetic anhydride
(30 mL) was heated on a water bath for 20 minutes,
then left to cool at 0°C. To the solution formed, 15 g
of sodium acetate and 5 mL of acetic acid were
added with stirring. An ice-cold solution of p-tolyl-
diazonium chloride (0.1 mol), prepared by adding

NaNQ, (0.1 mol) to the appropriate quantity of p-
toluidine in HCI with stirring, was added. After 30
minutes, the solid product that had formed was col-
lected by filtration and crystallized from the dioxane/
ethanol mixture to give red crystals, m.p. = 180°C
(8 g 30%); IR (KBr) v, /cm-!, 3320 (NH), 1720
(C=0). (Found: C, 68.8; H, 4.5; N, 15.1; C,.H,,;N;0,
requires C, 68.81; H, 4.65; N; 15.05%.)
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5-Phenyl-1-p-tolyl-1,2,4-triazole-3-carboxylate
(5)

General Procedure. A mixture of 3 (5.4 g, 0.02
mole) and each phenol (0.02 mol) was fused over a
sand bath at 170°C for 10 minutes. The reaction mix-
ture was triturated with ethanol and crystallized
from ethanol.

Compound 5a. Pale yellow crystals, m.p. 165°C;
IR (KBr), v,,./cm~}, 1760 (C=0); '"H NMR ¢ = 2.1
(s, 3H, CH,); 6.71-7.3 (in, 14H, aromatic 44 protons).
(Found: C, 74.4; H, 4.8; N, 11.8; C,,H,;N,0, requires
C, 74.36; H, 4.78; N, 11.83%.)

Compound 5b. Orange crystals, m.p. 150°C; IR
(KBr), v, /cm~!, 1750 (C=0); '"H NMR § = 2.30 (s,
3H, CH,); 6.71-6.90 (m, 5H, aromatic H); 6.94-7.12
(m, 4H, aromatic H); 7.20, 7.24, and 7.42 (m, 2H, m,
1H, and m, 4H). (Found: C, 77.1; H, 4.5; N, 10.4;
C,¢H,;N,0, requires: C, 77.03; H, 4.69; N, 10.37%.)



Compound 5¢. Pale yellow crystals, m.p. 188°C;
IR (KBr), v/icm~1, 3400 (NH), 1690 (C=0). (Found:
C,77.3; H,4.9; N, 13.9; C,,H,,N,O requires C, 77.22;
H, 4.95; N, 13.86%.)

Compound 5d. Buff crystals, m.p. 138°C; IR
(KBr), vvem~!, 1740 (C=0). (Found: C, 74.0; H, 4.51;
N, 9.8; S, 7.6; C,,H;N,0S requires C, 74.10; H, 4.51;
N, 9.97; S, 7.60%.)

5-Phenyl- 1-p-tolyl-1,2,4-triazole-3-carboxylic
acid (6)

A solution of 5 (0.01 mole) in ethanol (20 mL) and
10% sodium hydroxide (10 mL) was refluxed for 5
hours, then evaporated in vacuo. The remaining
solid product was triturated with water, collected by
filtration, and crystallized from ethanol to give buff
crystals, m.p. 130°C, IR (KBr), v/cm~'; 3480, 3350
(COOH) '"HNMR§ = 2.3 (s, 3H, CH,); 6.73-7.16 (mm,
SH, Ph); 7.20-7.57 (m, 4H, aromatic H); 10.21 (s,
1H). (Found: C, 68.8; H, 4.7; N, 15.1; C,,H,;N,0, re-
quires C, 68.81; H, 4.65; N, 15.05%.)

Reaction of 5a,b,d with Acetic Acid/Zinc
Chloride to the Ketone 7a-c

General Procedure 2. A solution of 5 (0.01 mole)
in acetic acid (20 mL) was treated with ZnCl, (1 g)
and heated under reflux for 3 hours. The solid prod-
uct thus formed by dilution was collected by filira-
tion and crystallized from ethanol.

Compound 7a. Yellow crystals, m.p. 167°C; IR
(KBr), vicm -t, 3400 (OH), 1700 (C=0); ‘HNMR S =
2.24 (s, 3H,CH,); 3.20 (s, 1H, OH); 6.75-7.11 (m, 5H,
aromatic H); 7.23-7.50 (m, 6H, aromatic H); 7.56—
7.83 (m, 2H, aromatic H). (Found: C, 74.4; H, 4.8; N,
11.9; C,,H;N;0, requires C, 74.36; H, 4.78; N,
11.83%.)

Compound 7b.  Pale yellow crystals, m.p. 140°C;
IR (KBr), v/em~', 3450 (OH), 1710 (C=0). (Found:
C,77.1; H, 4.5; N, 10.3; C,;H,;N,0, requires C, 77.03;
H, 4.69; N, 10.37%.)

Compound 7¢c.  Pale yellow crystals, m.p. 207°C;
IR (KBr), v/em~', 3450-3330 (NH,), 1710 (C=0); ‘H
NMR = 2.30 (s, 3H, CH,); 3.82 (br, 2H, NH,); 6.69-
6.92 (m, SH); 6.95-7.20 (m, 4H, aromatic H); 7.12,
7.28, and 7.39 (m, 2H-2H and 2H via aromatic pro-
tons). (Found: C, 77.2; H, 4.8; N, 13.8; C,;H,,N,O re-
quires C, 77.22; H, 4.95; N, 13.86%.)

Reaction of 3 with Aromatic Amines (5d, 9, 11)

General Procedure 1. A mixture of 3 (5.4 g, 0.02
mol) and aromatic amines (0.02 mole) was fused
over a sand bath at 180°C for 15 minutes. The reac-
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tion mixture was triturated with ethanol and crys-
tallized from ethanol.
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5-Phenyl-1-p-tolyl-1,2,4-triazole-3-N(1'-H-

1',2',4'-triazole-5-yl )-carboxamide (9). Pale yellow
crystals, m.p. 242°C; IR (KBr), vicm-', 3300-3250
(NH), 1690 (C=0); '"H NMR (DMSO), 6 = 2.38 (s,
3H, CH,); 7.30-7.55 (m, 10H, aromatic protons);
8.05 (s, 1H, triazole NH); 12.22 (br, 1H, carboxamide
NH). 13C NMR (see structure 11). (Found: C, 62.7; H,
4.3; N, 28.3; C,;H,;N,0 requires C, 62.60; H, 4.34; N,
28.40%.)

5-Phenyl-1-p-tolyl-1,2,4-triazole-3-N<5'-tolylpyra-
zole-3'-yl) carboxamide (11). Pale yellow crystals,
m.p. > 300°C; IR (KBr), vecm~!, 3400-3800 (NH),
1680 (C=0). (Found: C, 71.7; H, 5.0; N, 19.4;
C,.H,,N,O requires C, 71.88; H, 5.06: N, 19.35%.)

5-Phenyl-1-p-tolyl-1,2,4-triazole-3-N(pyridine-3'-

yl)carboxamide (12). Pale yellow crystals, m.p.
245°C; IR (KBr), v/em~-!, 3250 (NH), 1690 (C=0); 'H
NMR (DMSO); 6 = 2.37 (s, 3H, CH,); 7.31-7.47 (m,
8H, aromatic protons); 7.54-7.57 (m, 2H, aromatic
protons); 8.23-8.35 (m, 2H, pyridyl protons); 9.04 (s,
1H, pyridyl proton); 10.55 (s, 1H, NH). *C NMR (see
structure 17). (Found: C, 70.9; H, 4.7; N, 19.7;
C,,H,,N.O requires C, 70.98; H, 4.78; N, 19.71%.)
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