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Microwave assisted synthesis of some 1,2,4-triazolo[4,3-a]perimidines through cyclocondensation reaction of 2-hydrazino-1H-perimidine |
| with triethylorthoesters or aryl nitriles in solvent-free conditions is described. The present methodology offers several advantages, such as |
a simple procedure with an easy work-up, short reaction times, high yields and the absence of any volatile and hazardous organic solvents.
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INTRODUCTION

Perimidines are of interest because they constitute an
important class of natural and non-natural products, many of
which exhibit useful biological activity'”. Antibacterial, anti-
fungal and cytotoxic activities have been reported for certain
of the derivatives™*.

On the other hand, 1,2,4-triazoles are also very important
organic compounds with wide-ranging biological activities.
These compounds are reported to possess significant antiviral®,
antibacterial®, antifungal’”'*!"", antiasthmatic'®, antidepre-
ssant'? and antiinflammatory'*'® activities. Also a number of
these compounds have been considered as being tuberculo-
therapeutics'’, hypoglycemics'® and diuretics". Furthermore,
1,2,4-triazol-3-ones have special antitumor’*' and antibacterial™
activities.

In light of these findings, we decided to synthesize some
derivatives of 1,2,4-triazolo[4,3-a]perimidines that might be
of pharmacological interest. To the best of our knowledge,
microwave assisted synthesis of 1,2,4-triazolo[4,3-a]-
perimidines has not been reported in the literature.

In recent years, the use of microwave irradiation technique
under solvent-free conditions has become popular among
chemists both as a means to improve classical organic reactions
and promote new reactions*?, The reaction times are often
dramatically reduced from hours to minutes or even seconds.
These microwave assisted, solvent-free reactions also involve
minimal waste, increased yield and easier work-up procedures
as compared to the classical synthetic methods.

Due to our interest in the synthesis of new heterocyclic
compounds”~" and in continuation of our previous works using
microwave irradiation in organic reactions®** in this paper
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we wish to report the synthesis of some 1,2,4-triazolo[4,3-a]-
perimidines (5a-f) through cyclocondensation reaction of
2-hydrazino-1H-perimidine 4 with triethylorthoesters or aryl
nitriles under microwave irradiation in solvent-free conditions
(Scheme-I).

EXPERIMENTAL

Melting points were recorded on a Stuart SMP3 melting
point apparatus. The IR spectra were obtained using a Tensor
27 Bruker spectrophotometer as KBr disks. The 'H NMR (100
MHz) spectra were recorded on a Bruker AC 100 spectrometer.
The mass spectra were determined on a Shimadzu GCMS 17A
instrument.

Synthesis of 1H-perimidine-2(3H)-thione (2): A mixture
of 1,8-diaminonaphthalene (1) (10 mmol) and carbon disulfide
(20 mmol) in ethanol (10 mL) was heated under reflux for 15
min. The progress of the reaction was monitored by TLC. Upon
completion, the reaction mixture was cooled to room tempe-
rature, the precipitate was filtered and recrystallized from
ethanol to give compound 2, yield 90 %; m.p. 272 °C (Lit.”
265 °C).

Synthesis of 2-methylthio-1H-perimidine (3): 1H-
Perimidine-2(3H)-thione (2) (5 mmol) and methyl iodide (5
mmol) were dissolved in EtOH (10 mL) and H,O (5 mL) conta-
ining KOH (5 mmol). The reaction mixture was stirred at room
temperature for 2 h. After this time, the crude product was
collected and recrystallized from ethanol to give compound
3, yield 84 %; m.p. 298-300 °C (Lit.” > 300 °C).

Synthesis of 2-hydrazino-1H-perimidine (4): A mixture
of 2-methylthio-1H-perimidine (3) (5 mmol) and hydrazine
hydrate (2.0 mL) in ethanol (10 mL) was heated under reflux
for 6 h. The reaction mixture was cooled to room temperature,
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Scheme-I: Microwave assisted synthesis of 1,2,4-triazolo[4,3-a]perimidines

the precipitate was filtered and recrystallized from ethanol to
give compound 4, yield 82 %; m.p. 188-190 °C (Lit.*> 188-
191 °C).

General procedure for the synthesis of 1,2,4-triazolo-
[4,3-a]perimidines (5a-f): A mixture of 2-hydrazino-1H-
perimidine (4) (3 mmol) and a triethylorthoester or aryl nitrile
(4 mmol) was subjected to microwave irradiation at 1000 W
for the indicated time. After the completion of the reaction,
the crude product was washed with n-hexane and recrysta-
llized from ethanol to give compounds 5a-fin 71-83 % yields
(Table-1).

Spectral data for compounds Sa-f

8H-1,2,4-Triazolo[4,3-a]perimidine (5a): FTIR (KBr,
Vi, cm’, disc): 3051 (NH); '"H NMR (DMSO-dg): § 6.70-
7.60 (m, 6H, arom-H), 9.08 (s, 1H, CH of triazole ring), 11.33
(s br, 1H, NH); MS: m/z 208 (M*).

10-Methyl-8H-1,2,4-triazolo[4,3-a]perimidine (5b):
FTIR (KBr, Vi, cm’™, disc): 3065 (NH); '"H NMR (DMSO-
ds): 8 2.78 (s, 3H, CH3), 6.65-7.60 (m, 6H, arom-H), 11.08 (s.
br., 1H, NH); MS: m/z 222 (M*).

10-Ethyl-8H-1,24-triazolo[4,3-a]perimidine (5¢): FTIR
(KB, Vi, cm™, disc): 3070 (NH); 'H NMR (DMSO-d): &
1.34 (t, /= 7.4 Hz, 3H, CHa), 3.18 (q, J/ = 7.4 Hz, 2H, CH,),
6.60-7.60 (m, 6H, arom-H), 11.09 (s, br, 1H, NH); MS: m/z
236 (M").

10-Phenyl-8H-1,2,4-triazolo[4,3-a]perimidine (5d):
FTIR (KBTI, Vi, cm™, disc): 3084 (NH); '"H NMR (CDCls): &
6.45 (s. br., 1H, NH), 6.90-7.70 (m, 11H, arom-H); MS: m/z
284 (M").

10-(3-Methylphenyl)-8H-1,2,4-triazolo[4,3-a]-
perimidine (5e): FTIR (KBr, Vpa,, cm™, disc): 3072 (NH); 'H
NMR (CDCl;): & 2.39 (s, 3H, CH3), 6.48 (s. br., 1H, NH),
7.00-7.70 (m, 10H, arom-H); MS: m/z 298 (M*).

10-(4-Methylphenyl)-8H-1,2,4-triazolo[4,3-a]-
perimidine (5f): FTIR (KBr, V., cm™, disc): 3068 (NH); 'H
NMR (CDCl;): & 2.47 (s, 3H, CH3), 6.46 (s. br., 1H, NH),
7.00-7.90 (m, 10H, arom-H); MS: m/z 298 (M*).

RESULTS AND DISCUSSION

Our synthesis started from 1,8-diaminonaphthalene (1)
which was converted directly to 1 H-perimidine-2(3H)-thione
(2) when heated at reflux temperature with carbon disulfide
in ethanol. Compound 2 was transformed smoothly to its
methylthio derivative (3) using methyl iodide in the presence
of potassium hydroxide at room temperature. Displacement
of the methylthio group with hydrazine hydrate furnished the
hydrazino derivative (4). Then, treatment of the latter compound
with triethylorthoesters or aryl nitriles using microwave irra-
diation in solvent-free conditions was explored. Thus, the
reactants were mixed together and then irradiated at 1000 W
for the indicated time, using a domestic microwave oven Model
LG MS-543XD, to give the desired tetracyclic products, 1,2,4-
triazolo[4,3-a]perimidines (5a-f) in high yields. The results
are summarized in Table-1.

The structure of the products Sa-f were established from
their spectral data. For example, the IR spectrum of Sb did not
exhibit the stretching vibration bands at 3340, 3260 and 3050
cm’' due to NH, and NH groups of precursor 4* but showed a
sharp band at 3065 cm™ for NH vibration. The '"H NMR spec-
trum in DMSO-d;s showed the disappearance of two broad
signals belonging to NH, and NH moieties of compound 4
and the appearance of a singlet broad 1H (NH) signal at &
11.08 ppm which was removed on deuteration along with a
multiplet at 6.65-7.60 ppm due to 6 aromatic protons as well
as one singlet at 2.78 ppm for methyl group. Also, the mole-
cular ion of compound Sb was observed at m/z 222 (M),
corresponding to the molecular formula C;3H;oN, (experimental
section).

Conclusion

A microwave assisted synthesis of 1,2,4-triazolo[4,3-a]-
perimidines in solvent-free conditions is reported. This method
offers several advantages, such as a simple procedure with an
easy work-up, short reaction time, high yields and the absence
of any volatile and hazardous organic solvents.
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TABLE-1

SYNTHESIS OF 1,2,4-TRIAZOLO[4,3-a]PERIMIDINES 5a-f USING MICROWAVE IRRADIATION IN SOLVENT-FREE CONDITIONS*

Entry R Ar

Products

Time (min) Yields (%)** m.p. (°C)
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