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Chemical reactivity of 3-aryl-5-methyl-1,3,4-
oxadiazolin-2-ones towards nitrogen nucleophiles.
Part 1. One-pot ring conversion of 3-aryl-5-methyl-
1,3,4-oxadiazolin-2-ones into 4-amino-2-aryl-5-methyl-

2,4-dihydro-3H-1,2,4-triazol-3-ones’
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The ring transformation of 3-aryl-5-methyl-1,3,4-oxadiazolin-2-ones 1a-n into 4-amino-2-aryl-5-methyl-2,4-dihydro-
3H-1,2,4-triazol-3-ones 3a-n, by reaction with hydrazine hydrate, is described. The products were screened for bio-
logical activity, and were found to be active against fungal strains.
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In continuation of our studies on the synthetic utility of
sydnones,12 we have recently reported? the facile synthesis of
some new 3-aryl-5-methyl-1,3,4-oxadiazolin-2-ones (1) in
excellent yield, by one-pot ring transformation of 3-
arylsydnones.* Very few of these heterocycles have been
reported to be prepared from phenyl hydrazines, with
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difficulty and in very low yields.® The physical and chemical
properties of compounds 1 have therefore hitherto not been
studied, and the first documentation of their spectral and
antimicrobial studies came from our laboratory only.3
Therefore, we felt it of interest to study the chemical reactivity
of these heterocycles.
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Compounds 1 can be expected to be reactive towards
nucleophilic reagents on account of the presence of the
carbonyl group. So, in order to study the susceptibility of
these 1,3,4-oxadiazolin-2-ones la—n towards nitrogen
nucleophiles, we initialy treated these compounds with
hydrazine hydrate. We expected that the ring fission would
yield the NI-acetamido-NI-aryl-N2-carbohydrazides 2.
However, compounds la—n underwent ready ring conversion
into the so far unknown amino functionalised derivatives 4-
amino-2-aryl-5-methyl-2,4-dihydro-3H-1,2,4-triazol-3-ones
3a-n. (Scheme 1)

Surveying the literature®? for the known synthetic
procedures for such amino functionalised triazolinone
derivatives, we concluded that such compounds would be
difficult to synthesise or even inaccessible by the reported
methods. These novel compounds would be versatile
precursors with numerous synthetic applications and also
interesting for biological and pharmacological studies. In this
paper we report our synthetic strategy for a simple and useful
approach to the synthesis of compounds 3a—n from
3-arylsydnones, by sequential one-pot ring conversions. The
3-arylsydnones* are readily prepared from the corresponding
primary amines.

A probable mechanism (Scheme 2) involvesinitial attack of
the nucleophile on C-2, which is the most reactive site in the
1,3,4-oxadiazolin-2-one ring. This adduct formation would be
followed by ring opening, bresking the O(1)- C(2) bond,
resulting in the formation of the open chain intermediates 2
(not isolated). Subsequent ring closure by an internal Sy2
attack results in the formation of the title compounds 3. This

mechanism, which involves the addition of anucleophile, ring
opening and then ring closure of an open chain intermediate
by intramolecular nucleophilic attack, may be described as an
ANRORC type of ring conversion. 8 The title compounds
(3a—n) were obtained by heating the 3-aryl-5-methyl-1,3,4-
oxadiazolin-2-ones (1a—n) with hydrazine hydrate in ethanol.
The presence of the primary amino group was also confirmed
by spectral data and by acetylation. In the 3-(p-
carbethoxyphenyl)sydnone (5) the carbethoxy group was
found to be equally susceptible to attack by hydrazine hydrate
and afforded the 4-amino-2-(p-hydrazinocarbonylphenyl)-5-
methyl-2,4-dihydro-3H-1,2,4-triazol-3-one (6).

The structures of all these compounds were assigned on the
basis of elemental analysis, IR, NMR (*H, 13C) and mass
spectral data. The IR spectra of compounds 3a—n were
characterised by the presence of two bands at 3333 and 3215
cmfor the vy, and aband at 1709 et for the v—o (flanked
by two nltrogené) The latter appeared at a considerably lower
frequency than that of the v_ in the precursor compound 13
(lactone-lactam 1775 cm 1) and this is consistent with the
replacement of the oxygen atom by nitrogen.

The IH-NMR of all these compounds showed a singlet at &
2.37 for the ring methyl protons and another singlet at & 4.33
for the NH,, protons (D,0-exchanged). The up-field chemical
shifts of the NH, protons and the IR absorption frequenciesfor
the NH, and CO groups indicate the absence of H-bonding
between these groups. The H-NOE experiment for the CH;
and NH, did not show any enhancement, hence these groups
are not in close proximity with each other.
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Table 1 4-Amino-2-aryl-5-methyl-2,4-dihydro-3H-triazol-3-ones (3a-n, 6) and 4-acetylamino—2-aryl-5-methyl-2,4-dihydro-1,2,4-
triazol-3-ones (4a-n, 6a)

No. R R’ Yield/% M.p./°C Molecular formula Elemental analysis
found/calc. (%)
c H N

3a H H 60 162-165 CoH1oN,O ) > 223_'2275)
3b H 4-CH, 75 171173 CroH1N,O e oo 2920
3¢ H aCl 70 162-164 CoHoCIN,O o0 2o a0
3d H 3l 55 133-135 CoHoCIN,O oo PR o
3e H 4-Br 71 185-187 CoHyBrN,O 28:?*‘3 g:gl gg:gf
3f H 2-OCHj4 76 170-173 C1oH1oN,O, o 225 2%
3g H 4-0CH, 65 174-176 CroH1NL0, o 221 2228
3h H 4-CO,H 55 180-183 CroH1oN405 0 i oo
3i H 2-CH, 65 175-178 CioH1sN,O gg:g? g:gg gig
3 3.l 4-CH, 70 176-178 CoH11CIN,O g P o
3k 2-Cl 5-OCHj4 74 162-164 C1oH11CIN,O, s s e
3l 2-OCH; 5-OCH, 68 148-150 C11H1sNOs s >0 g
3m 3-NO, acl 69 162-164 CoHgCINSO; o 22 ooea
3n 2-Cl 5-Cl 71 150-152 CoHsCl,N,O oe o e
4a H H 60 180-182 C11H1NLO, oo >0 S
ab H 4-CH, 60 201-203 C1oH1aNLO, oo > 2200
4c H aCl 58 195-197 C14H11CIN,O, PPy 8 208
4d H 3Cl 55 200-203 C11H11CIN,O, oz 28 2099
de H 4-Br 58 210-212 C11H11BrN,O, s 32 s
4f H 2-OCH, 50 188-190 C1H1aNOs 3313‘2 g:gi g]:lg
4g H 4-OCH, 60 192-194 C1H1aNOs oaeo > o
4h H 4-CO,H 55 200-202 C1H1oN,O, o229 e o
4i H 2-CH, 51 185-187 C1oH1NLO, a3 >3 2229
4 3-Cl 4-CH, 57 200-202 C1oH13CIN,O, % P s
4k 2-Cl 5-OCH, 55 182-184 C1,H15CIN,O5 jg:gi jzgg ]g:g?
4l 2-OCHj 5-OCH, 51 182-185 C1sH16NO4 ggg} g:ig ]g:gg
4m 3-NO, aCl 50 175-177 C11H16CINO, oy 2% 223
4n 2-Cl 5-CI 50 205-207 C11H1oCl,NL0, oo 3% o
6 H 4-CONHNH, 85 220-223 CroH1:NG0, e s 500
6a H 4-CONHNHAc 80 250255 CraH16Ng04 50.35 4.55 25.00

50.60 4.85 25.29
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The 13C-NMR of a typical compound (3c) showed four
weak signals at & 119, 128, 136 and 154 which are assignable
to the quaternary carbons of the aromatic ring at C-4, C-1, C-
5 of triazolinone and the carbonyl carbon respectively. The
other aromatic carbons appeared as strong signalsat & 117 (C-
3/5), and at 130 (C-2/6). The methyl carbon was observed at &
11.0.

The electron —impact mass spectrum of the 4-methylphenyl
derivative (3b) showed the molecular ion a m/e 204, which
agrees with the molecular formula of the compound.

The acetyl derivatives 4 showed IR bands at 3296 (V \p),
1727 (Vo of triazolinone) and 1690 cm! (amide ve-p). The
presence of an acetyl group was also evidenced in the 1H
NMR spectrum of these compounds, which showed singlets
for two methyl groups at & 2.20 (COCH3) and 2.26 (ring CHy).
The amide NH proton was observed at & 10.0 (D,O
exchanged). The *H-NMR spectrum of compound 6 showed
the absence of the signals for the ethyl group and two signals
appeared at o 4.33 and 4.44 for the two NH, (of 4-amino and
NHNH,) protons respectively, while the NH (CONH) proton
was observed at 6 7.26 (all are D,O-exchanged).

Similar reactions with other nitrogen nucleophiles are now
in progress in our laboratory.

Biological activity

All the compounds were screened for their antimicrobial
activity by the cup-plate method at 100ug/ml concentration in
DMF against the Gram-negative Escherichia coli and Gram-
positive Bacillus bacilli bacteria, and aso against Pencillium
lanosum and Aspergillus candida fungi, using norfloxacin and
griseofulvin as the reference drugs respectively. All these
compounds were inactive against the bacterial strains, but
some of them showed selective fungal inhibitory activity,
higher even than the reference drug griseofulvin. Compounds
39,1, j, and | exhibited considerably higher activity than grise-
ofulvin only against P. lanosum, while compounds 4g, h, k
and m exhibited higher antifungal activity only against A. can-
dida. The acetyl derivatives 4 were aso inactive against the
bacterial strains but all the compounds were more active
against both the fungi.

Experimental

Melting points are uncorrected. IR spectrawere recorded on aNicolet
Impact 410 FT-IR spectrophotometer. NMR spectrawere recorded on
a Bruker AC-300 F, 300MHz spectrometer in CDCl3/DM SO-dg with
TMS asinternal standard. The mass spectra were recorded on an Ml
ver 14 UIC 002002 spectrometer.
4-Amino-2-aryl-5-methyl-2,4-dihydro-3H-1,2,4-triazol-3-ones
(3a—n, 6). General procedure: To a suspension of compound 1 or 5
(0.01 mol) in dry alcohol (15 ml) was added hydrazine hydrate (1.5
ml) and the mixture was refluxed on a water-bath for 8 hours. The
reaction mixture was then diluted with water and the solid obtained
after filtration was crystallised from ethanol to give light brown crys-
tals. (Table 1)
4-Acetylamino-2-aryl-5-methyl-2,4-dihydro-3H-1,2,4-triazol - 3-
ones (4a—n, 6a). General procedure: A mixture of compound 3 or 6
(0.01 mol) and acetic anhydride (10 ml) was refluxed on an oil-bath

for 2-3 hours. The reaction mixture was then diluted with water and
the white solid was filtered and crystallised from alcohol (Table 1).
The analytical data of al the compounds are given in Table 1 and
the 'H-NMR of selected compounds is given below.
4-Amino-2-phenyl-5-methyl-2,4-dihydro-3H-1,2,4-triazol-3-one
(3a): & 2.36 (3H, s, CH3), 4.30 (2H, s, NH,, D,O exchanged),
7.00-7.60 (5H,m, Ar—H).
4-Amino-2-(4-methyl phenyl)-5-methyl-2,4-dihydro-3H-1,2,4-tria-
zol-3-one (3b): 8 2.35 (3H, s, 4-CH3), 2.37 (3H, s, CH3), 4.30 (2H, s,
NH,, D,O exchanged), 7.69-7.71 (2H, d, J = 8.4, Ar-H), 7.78-7.81
(2H, d, 3= 8.4, Ar-H); MS: m/z 204 (M*,100%), 190, 105, 91.
4-Amino-2-(4-chlorophenyl)-5-methyl-2,4-dihydro-3H-1,2,4-tria-
zol-3-one (3c): & 2.37 (3H, s, CHj3), 4.30 (2H, s, NH,, D,O
exchanged), 7.38-7.41 (2H, d, J = 8.7, Ar—H), 7.86-7.88 (2H, d, J =
8.7, Ar—H).
4-Amino-2-(4-bromophenyl)-5-methyl-2,4-dihydro-3H-1,2,4-tria-
zol-3-one (3e): & 2.37 (3H, s, CH3), 4.30 (2H, s, NH,, D,O
exchanged), 7.42-7.45 (2H, d, J = 7.4, Ar-H), 7.88-7.90 (2H, d, J =
7.4, Ar—H).
4-Amino-2-(4-methoxyphenyl)-5-methyl-2,4-dihydro-3H-1,2,4-tri-
azol-3-one (3g): & 2.37 (3H, s, CH3), 3.50 (3H, s, OCH5), 4.30 (2H,
s, NH,, D,O exchanged), 7.39-7.41 (2H, d, J = 7.4, Ar—H), 7.62-7.64
(2H, d, J=7.4, Ar-H).
4-Amino-2-(2,5-dimethoxyphenyl)-5-methyl-2,4-dihydro-3H-1,2,4-
triazol-3-one (3l): & 2.37 (3H, s, CH3), 3.50 (6H, s, OCHj), 4.3 (2H,
s, NH,, D,0O exchanged), 7.35-7.70 (3H, m, Ar—H).
4-Acetylamino-2-phenyl-5-methyl-2,4-dihydro-3H-1,2,4-triazol -3-
one (4a): 6 2.20 (3H, s, COCHy), 2.27 (3H, s, CH3), 7.1-7.5 (5H, m,
Ar—H), 9.9 (1H, s, CONH, D,0 exchanged).
4-Acetylamino-2-(4-methyl phenyl)-5-methyl-2,4-dihydro-3H-
1,2,4-triazol-3-one (4b): 6 2.20 (3H, s, COCH3), 2.26 (3H, s, 4-CH;
), 2.67 (3H, s, CHy), 7.23-7.42 (2H, d, J = 8.7, Ar-H), 7.44-7.72 (2H,
d, J=8.7,Ar-H), 9.90 (1H, s, CONH, D,0 exchanged).
4-Acetylamino-2-(4-car boxyphenyl)-5-methyl-2,4-dihydro-3H-
1,2,4-triazol-3-one (4h): & 2.20 (3H, s, COCHy), 2.26 (3H, s, CH5),
7.36-7.65 (2H, d, J = 8.7,Ar—H), 7.49-7.78 (2H, d, J = 8.7, Ar—H),
9.9 (IH, s, CONH, D,0 exchanged), 11.9 (1H, s, COOH).
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