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ABSTRACT

In the reaction of isoniazid with different aldehydes the respective N*-((un)-substituted
benzilidene) isoniazid derivatives were obtained. Further reaction with N*-((un)-substituted
benzilidene) isoniazids and hydrazine hydrate yielded dihydroformazans. These
dihydroformazans on reaction with N-phenylisocynodichloride in chloroform medium led to the
creation of 1, 2, 4-triazolines. All these 1,2,4-triazolines were further converted into their acetyl
derivatives by reacting them with acetic anhydride. The structures of all new compounds were
confirmed by using elemental and spectral analysis. All the compounds were screened for their
antifungal activities.
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INTRODUCTION

1, 2, 4-Triazole and its derivatives represent one of the most biologically active class of
compounds possessing a wide spectrum of activities. Several five membered heterocyclic
systems have three heteroatoms at symmetrical positions have been studied because of their
interesting physiological studies. The 1,2,4- triazole nucleus is related with various
pharmacological activities such as antimicrobial, fungicidal, anti-inflammatory, antiparasitic,
insecticidal, herbicidal, antiviral, antitumor, anticonvulsant, antidepressant, hypotensive effects
and plant growth regulatory activities'™ .It is also well established that various derivatives of 1,
2, 4-triazoles exhibit broad spectrum pharmacological properties. The literature survey revealed
that 1, 2, 4-triazole are prepared by different routes®™. The present work describes the synthesis
of new 1, 2, 4-triazolines heterocyclic bases by unknown route.

MATERIAL AND METHODS

All the reagents used in this synthesis were of analytical grade and used without further
purification. The melting points were determined in open capillaries and are uncorrected. The
infrared spectrum was recorded on PerkinElmer instrument. *H NMR spectra was recorded in
DMSOd6/CDCl; using TMS as an internal standard. The chemical shifts are expressed in [J
ppm. The completion of reactions were observed using TLC.

Preparation of N-phenyl isocynodichloride:

This was prepared by following known procedure®.

Preparation of N*-((un)-substituted benzilidene/ethylidene) isoniazid:

These were synthesized by the following known method of Sacconi'. The typical synthesis
where (R= Ethylidene) is described in details.

Preparation of N'-(ethylidene) isoniazid (I1a):

Isoniazid (0.01mole) was added in acetaldehyde (la) (0.01mole) and 20ml ethanol. The reaction
mixture was refluxed for 2 hours under water bath. On distilling off the solvent, solid was
separated out, it was crystallized from ethanol.

Compound (I1b — I1h) were synthesized by the extension of above method.

Synthesis of N*- (ethylidene)-3-(pyrid-4yl)-dihydroformazan(lVa):

N!-(ethylidene) isoniazid (11a) (0.01 mole), hydrazine hydrate (111) (0.01 mole) and 20ml ethanol
as solvent were refluxed for 2 hours under water bath. After completion of the reaction the
solvent was distilled off N1- (ethylidene)-3-(pyrid-4yl)-dihydroformazan (I\VVa) was separated

out. It was crystallized from ethanol.
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By extending the above reaction related dihydroformazans are (IVb — 1VVh) isolated.
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Reaction Scheme

Synthesis of 3-(pyrid-4yl)-4-(2-hydroxy benzilidene) amino-5-phenylimino-1, 2, 4-triazoline
(Vlia):

To a chloroform suspension of N*-(2-hydroxy benzilidene-3-(pyrid-4yl)-dihydroformazan (I\Va)
(0.01 mole) was added a chloroform solution of N-phenyl isocynodichloride (0.01 mole) and the
mixture was refluxed over water bath for 3 hours. Evolution of hydrogen chloride gas was
noticed. After completion of the reaction solvent was distilled off when solid compound (Vla)
was isolated. It was washed several times with petroleum ether (60 — 80°) followed by ethanol.
The compound was crystallized from ethanol. On extending the above reaction the other 1,2,4-

triazolines were isolated.
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Synthesis of 1-acetyl- 3-(pyrid-4yl)-4-(4-methoxy benzilidene) amino-5-phenylimino-1,2,4-
triazoline (V1la):

3-(pyrid-4yl)-4-(4-methoxy benzilidene) amino-5-phenylimino-1,2,4-triazoline (VIc) (0.01
mole), acetic anhydride (0.01 mole) and glacil acetic acid were refluxed together for 1 hour
followed by dilution with water, solid (V1la) was separated out. It was washed with water,
crystallized with aqueous ethanol. Compound (V11b — V1Ih) were synthesized by the extension of
above method.

RESULTS AND DISCUSSION

Preparation of N'-(ethylidene) isoniazid (11a):

Melting point of the compound was observed as 176 °C, yield 85%. The major absorption bands
observed in IR spectrum'®?*" of the product are listed below v (N-H) 3303, v (C=N) 1667, v
(C=0) 1634, v (C-N) 1334, v (N-N) 1220. (Found: C 58.70, H 5.40, N 25.00%, CgHyN3O;
requires C 58.90, H 5.52, N 25.77%). Compound (I1b — 11h) shows good yield, (Table-1).

Table 1: Formation of N'-(substituted benzylidene)isoniazid(ll) Reagent: loniazid and
Aryl/alkyl aldehyde(l)

Aryl/alkyl N*-(substituted Yield (%) | Melting Point
aldehyde(l) benzylidene)isoniazid(l1) (°C)
o™ N 85 176
(1a) 2
|
o7 N N~
H (11a)
HO _N 85 250
r@ X |
© (1b)
0N N s
H OH (11b)
o] C N 91 200
(Ic) %
H (llc)
90 130

_N
%} \/©/O\
O“ N N s
H (11d)
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Synthesis of N*- (ethylidene)-3-(pyrid-4yl)-dihydroformazan(1Va):

Melting point 180 °C , yield, 90%. The absorption bands observed in the infrared spectrum are:
v (N-H)3304, v (C=N)1667, v (C-N)1333, v (N-N)1219.

The NMR*™* spectrum of the compound (1Va) display signals due to the methyl protons at (&
2.1 ppm), =CH- protons at (6 2.6 ppm), NH (-NH,) protons at (6 5.3 ppm), pyridyl protons at (6
7.8-8.9 ppm) and NH (-CONH) protons at (6 9.8 ppm). (Found: C, 52.45; H, 06.10; N, 39.43%
CgH11Ns requires: C, 52.54; H, 06.21; N, 39.54%). Compound (IVb — 1\VVh) shows good vyield,
(Table-2).

Table 2: Formation of N-((Un)substituted benzylidene)-3-(pyrid-4-yl)
dihydroformazan(lV) Reagent: N'-(substituted benzylidene) loniazid(l1) and Hydrazine
Hydrate(l11)

N*-(substituted N*-((Un)substituted benzylidene)- | Yield (%) | Melting Point
benzylidene)isoniazid(ll) | 3-(pyrid-4-yl)- (°C)
dihydroformazan(1V)
N _N 70 180
H (11a) H (IVa)
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Synthesis of 3-(pyrid-4yl)-4-(2-hydroxy benzilidene) amino-5-phenylimino-1,2,4-triazoline

(Vla):

Melting point is 118 °C, yield 81%. The main absorption bands observed in the infrared
spectrum of (VIa) are: & (O-H)3400, 6 (N-H)3200, 6 (C=N)1621, 5 (C-N)1272, 5 (N-N)1196.
The PMR spectrum of (Vla) distinctly displayed signals due to aromatic protons at (6 6.9 — 7.9

ppm), NH proton at (6 ppm), pyridyl protons at (6 ppm), OH proton at (6 2.1 ppm) and =CH
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proton at (6 6.8 ppm) respectively. (Found: C, 67.03; H, 4.40; N, 23.49% CyH1sNgO requires C,

67.41; H, 4.40; N, 23.59%). Compound (VIb — VIh) shows good yield, (Table-3).

Table 3: Formation of 3-(pyrid-4-yl)-4-((Un) substituted benzylidene) amino-5-phenyl
imino-1, 2, 4-triazoline (VI) Reagent: N*-((Un)substituted benzylidene)-3-(pyrid-4-yl)-

dihydroformazan(1V) and N-phenyl isocyanodichloride(V)

N’-((Un)substituted 3-(pyrid-4-yl)-4-((Un) substituted | Yield (%) | Melting Point
benzylidene)-3-(pyrid-4- benzylidene) amino-5-pheny (°C)
yl)-dihydroformazan(lVV) | imino-1, 2, 4-triazoline (V1)
_N > 81 118
S L
N
HZN\N/ Nv — N\fN
H (IVa) Ny 7 N
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_N 88 140
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Synthesis of 1-acetyl- 3-(pyrid-4yl)-4-(4-methoxy benzilidene) amino-5-phenylimino-1,2,4-
triazoline (V1la):

Melting point 140 °C. The absorption bands observed in the infrared spectrum of (V11a) are:

v (C=0) 1650, v (C=N) 1580, v (C-N) 1260, v (N-N) 1220. The NMR spectrum of (VIla)
display signals due to aromatic protons at (6 6.9 — 7.8 ppm), NH proton at (6 ppm), pyridyl
protons at (6 ppm), COCHg; proton at (6 ppm), COCH3 (& ppm) and =CH proton at (& 6.8 ppm)
respectively. (Found: C, 66.88; H, 4.80; N, 20.25%, C,3H20NgO- requires: C, 66.99; H, 4.85; N,
20.38%).

Melting point and structure of the compounds shown in (Table-4). The interaction of N*-(2-
hydroxybenzilidene)-3-(pyrid-4-yl)-dihydroformazan (IVa) and N-phenyl isocynodichloride (V)
has been carried out in chloroform medium on boiling water bath for 3 hours, evaluation of
hydrogen chloride was clearly noticed. After completion of the reaction and distilling off the
chloroform, solid product separated out. It was washed several times with petroleum ether (60-
80°) followed by little amount of ethanol. It was crystallized from ethanol to give pure solid,
melting point 180 °C, yield 81%. The elemental analysis of this newly synthesized compound
indicated it’s molecular formula as CoH16NgO.

The reaction of N-phenyl isocynodichloride was capable of extension to other N*-((un)-

substituted benzilidene)-3-(pyrid-4yl)-dihydroformazan (IVb-1Vh) and the corresponding 3-
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(pyrid-4yl)-4-((un)substituted benzilidene) amino-5-phenyl imino-1, 2, 4-triazolines (VIb-V1h)
have been isolated (Table-3).
Table 4: Formation of 1-acetyl-3-(pyrid-4-yl)-4-((Un) substituted benzylidene) amino-5-

Phenyl imino-1, 2, 4-triazoline (VII) Reagent:

3-(pyrid-4-yl)-4-((Un) substituted

benzylidene) amino-5-pheny imino-1, 2, 4-triazoline (V1) and Acetic anhyderide

3-(pyrid-4-yl)-4-((Un) substituted | 1-acetyl-3-(pyrid-4-yl)-4-((Un) Melting Point
benzylidene) amino-5-pheny imino-1, | substituted benzylidene) amino- | (°C)
2, 4-triazoline (V1) 5- Phenyl imino-1, 2, 4-
triazoline (VII)
196
> )
\ N
— N
N (Via) N
O (Vlla)
150
OH OH
N’ N’
N~ =\ N
N\ / N \ \r
N—NH N/ _N
(Vlb) NN~
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:2 Cz 140
— N -2 — N -2
N Y/ \r N VY \r
\ N'N' \ N’N
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General procedure for acetylation:

3-(pyrid-4yl)-4-((un)substituted benzilidene) amino-5-phenyl imino-1, 2, 4-triazolines (Vla),
acetic anhydride and glacial acetic acid were refluxed together for 1 hour followed by dilution
with water afforded solid (V1la), melting point 190 °C. The elemental analysis of the product
indicates the molecular formula as Cz,H15NgO2.

The synthesized compounds have done the antibacterial and antifungal activities which are
shown in the table.

Biological Activity

All synthesized compounds (Vla-h) have been screened for antifungal activity?® by using well

method. The plates were incubated at 37° C for 24-48 hours. Inhibition zones read after
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incubation is over for fungal strains. The compounds were taken at a concentration of 100 ug/ml

using DMSO as a solvent. The compounds were screened for their antifungal activity against R.

batalicole in nutrient agar medium.

The results of the compounds (VIb,d,e,f,g,h) synthesized given for antifungal screening are

mentioned in (Table - 5).

Table 5: Biological activity of 1, 2, 4-triazoline (V1)

Compound  Antifungal activity Antifungal activity
Zone of inhibition (mm)  %inhibition (mm)  Zone of inhibition
1% 2% 1% 2% (mm)

V I a *k%k *k%k *k*k *k%k **k*

Vib 15.00 59.00 11.36 67.64 08.00

V I C *k*k *k%k *k*k *k*k **k*

Vid 10.00 55.00 11.36 62.50 07.00

Vlie 30.00 38.00 34.09  43.18 07.00

VIf 31.00 44.00 35.22 50.00 06.00

Vig 28.00 44.00 31.81 58.00 06.00

Vih 25.00 42.00 28.20  47.72 08.00

*** => Activity of the compound not done
CONCLUSION

This study reports the successful synthesis of the title compounds in good yields and shows good

antifungal activities. The present method is efficient, mild, simple, convenient and applicable for

variety of 1, 2, 4-triazoles.
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