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Abstract: With of reaction of 5-amino-pyrazole-4-carbonitrderivative and using from
supported Preyssler heteropolyacid catalyst in a seoesreactions prepared

a several new pyrazolo[3dlpyrimidine, pyrazolo[3,4e][1,4]diazepine, pyrazolo[3,4-
d][1,2,3]triazine and pyrolo[4,8}[1,2,4]triazolo[1,5€]pyrimidine derivatives.
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Introduction

Green chemistry is an approach to the synthesis, gsmgg and use of chemicals that
reduces risks to humans and the environment. Much innovdigreistry has been
developed over the past several years that are effeefiicient and more environmentally
benign. These approaches include new syntheses and paessell as new tools

for instructing aspiring chemists how to do chemistrg imore environmentally benign
manner. Thus the development and using of solid and gresystatis very important in
organic synthesis. Development of methods using hetlyapds (HPAS) as solid and green
catalysts for fine organic synthetic processes relatédeahemicals, such as flavors,
pharmaceuticals and food industries have been undetiatténthe last decadéd]. HPAs

are more active catalysts than conventional inorgamicorganic acids for various reactions
in solution[2]. They are used as industrial catalysts for sevepaidliphase reactions such as
esterification, etherification, hydration and dehydratme+esterification, and condensation
reactiong3-6]. Compounds containing the triazolo[Xpyrimidine moiety have attracted
considerable attention due to their remarkable adenosthbeanizodiazepine receptor
affinity. Azoloazines are biologically interesting raoliles and their chemistry is now
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receiving considerable attention [1-3]. the 5-amino-9-chi(@-furyl)-1,2,4-triazolo[1,5-
c]quinazolinewas found to be a highly potent adenosine antagonist [8], tirtaile
9-chloro-2-(2-fluorophenyl)-1,2,4-triazolo[1,5-c]quinazolin-Bjgonedisplayed a very
significant benzodiazepine binding activity [9]. This cutrpharmacological interest has
stimulated our interest in the synthesis of seveeal and biologically active derivatives with
these ring systems. The considerable biological aesvif pyrazole, and its annelated
derivatives as antimycotics [4] antidepressants [Sgi@adal agents [6], are of increasing
interest. Heteropolyacids (HPAs) have great poteaanvironmentally friendly alternatives
to the more wasteful traditional catalysts. The pnolsl@associated with the handling and
disposal of the inorganic acids, and their environmenthpatential hazards have raised our
interest in the development of alternative procedures) solid acid catalysts].
Heteropolyacids (HPAs) have many advantages findingaenmally and environmentally
attractive in both academic and industrial significamiecey are useful acids and oxidation
catalysts in various reactions since their catafgatures can be varied at a molecular level
[8]. Furthermore, Wells—Dawson type heteropolyacids pesagser-acidity and a
remarkable stability both in solution and in the solatef9]. The application of
heteropolyacids (HPASs), as catalytic materials @agng continuously in the catalytic field.
These compounds possess unique properties, such as: well-dfiretdre, Bronsted

acidity, possibility to modify their acid—base and regooperties by changing their chemical
composition (substituted HPAS), ability to accept andast electrons, high proton mobility,
etc[10]. In view of green chemistry, the substitution of harhfuid acids by solid reusable
HPAs as catalyst in organic synthesis is the most isinghapplication of these acids. As
part of our continued interest in the development of figkpedient methods for the
synthesis of organic compounds of biological importadd¢ §nd continuation with the
application of heteropolyacids as versatile cataligsta variety of organic transformations
[11].

Instruments

GC-Mass analysis was performed on a GC-Mass model: 5978rkehass selective
detector, GC 6890 egilent. IR spectra were obtained watick 500 scientific
spectrometer'H NMR spectra were recorded on a FT NMR Bruker 90 M Hz.



Reusability of catalyst

At the end of the reaction, the catalyst could bevex by a simple filtration. The recycled
catalyst could be washed with dichloromethane and subjectedecond run of the reaction
process. To assure that the catalyst can not be\disisiol acetic acid the filtered catalysts
were weighted before reusing. The results show tlegsethatalysts are not soluble in acetic
acid. After recovery and use of the catalyst the tegidlthe first and subsequent experiments
were almost consistent in yields. Also the catdhgst taken out of reaction system. Then, the
concentrations were determined in the solution. Thetseshbwed that the concentrations
are constant during the reaction time. Thus theysita not leached.

Catalyst preparation
Preyssler’'s aniopatalyst was provided in according with literature [11 ].

Resultsand Discussion

We wish to report synthesis of polycyclic azines, 5renvii-(5, 6-diphenyl-1,2,4-
triazen-3-yl)-pyrazole-4-carbonitrilg using heteropolyacid as catalyst, and with treated of
5,6-diphenyl-3-hydrazenyl-1,2,4-triazole [1Dith ethoxymethylenemalononitrile

|
N
NH»
N

Ph N, N
CH30OH :
= NC OEt 7
Ph N NHNH, \j \
1 2

Ph Ph
3

2 in refluxing ethanol, (Scheme 1).

Scheme 1

Treatment of compoun8with triethylorthoformate (T.E.O.F.), acetic anhydridelan
supported preyssler heteropolyacid catalyst gave the &ityhno-1-[5,6-diphenyl-1,2,4-
triazin-3-yl]-1Hpyrazol-5-ylimidoformate4, with a 78% yield.

The N -[4-cyano-1-(5,6-diphenyl-1,2,4-triazin-3-ylHtpyrazol-5-yllimidoformic
hydrazide 5, which transformed into the 1-(5,6-diphenyle-1,2,4-triazin)34yl
imino-1,4-dihydro-$5-pyrazolo[3,-4d]pyrimidin-5-amine,7 by refluxing toluene obtained
81% vyield.Compound of in acetic acid-acetic anhydride angylaPsW300110)/SiO2(50%)
or Hi4-Ps/SiOx(50%) mixture, the 7-(5,6-diphenyl-1,2,4-triazin-3-yl)-2-methy{dyrazolo[



4,3€] [1,2,4]triazolo[1,5¢€]pyrimidine, 6, was obtained with a yield of 73% (Scheme 2).
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With treatment oft with benzohydrazide in refluxing ethanol, thg4-imino-1-(5,6-
diphenyl-1,2,4-triazin-3-yl)-1,4-dihydrokb-pyrazolo[3,4€]|pyrimidin-5-yl] benzamide3

was formed with a 76% yield, which was converted into famil-benzoyl-1(5,6-
diphenyl-1,2,4-triazin-3-yl)lH-pyra-zole-4-carbohydrazonami@ewith a 61% yield, in 10%
Preyssler heteropolyacid. By refluxing of compo®@nah acetic acid and
H14[NaPsW300110)/Si02(50%) or H4-Ps/SiOx(50%) as catalyst gave 1-(5,6-diphenyl-1,2,4-
triazin-3-yl)-4-(3-phenyl-H-1,2,4-triazol-5-yl)- H-pyrazot5-amine, 10, with a 67.8% vyield.
Treatment oflO with acetyl chloride and chloroacetyl chloride in refhuxiacetic acid and
H14[NaPsW300110)/Si02(50%) or H4-Ps/SiO»(50%) as catalyst gave 7-(5,6-diphenyl-1,2,4-
triazin-3-yl]-2-phenyl-5-methyl-A-pyrazolo-[4,3€] [1,2,4]triazolo[1,5€] pyrimidine, 11,



with a 89% yield. Heating of compouddvith hydrazine hydrate in benzene-water mixture
resulted in a 61% yield. The -[4-cyano-1-(5,6-diphenyl-1,2,4-triazin-3-ylHtpyrazol-5-
yllimidoformic hydrazidep, which transformed into the 1-(5,6-diphenyle-1,2,4-triazin)3-yl
4-imino-1,4-dihydro-5i-pyrazolo[3,-4d]pyrimidin-5-amine,7 by heating in refluxing dry
benzene resulted in an 83% vyield. On refluxin@ of acetic acid-acetic anhydride and
H14[NaPsW300110)/Si02(50%) or H4-Ps/SiO»(50%) as catalyst mixture, the 7-(5,6-diphenyl-
1,2,4-triazin-3-yl)-2-methyl-Apyrazolo[4,3€] [1,2,4]triazolo[1,5€]pyrimidine, 6, was
obtained with a yield of 73% (Scheme 3).
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Scheme 3

The compoun® was converted into 5-amino-1-(5,6-diphenyl-1,2,4-triazin-3-}-1
pyrazole-4-carboxamidé&?2, at room temperature with a 93.6% vyield, using an excess of
hydrogen peroxide 30% in the presence of MaPsW3¢0110]/SiO»(50%) or Ha-
Ps/SiO,(50%) as catalyst and amount of potassium carbonatedanetone-water mixture as
a solvent. Refluxing of2 with triethylorthoformate in refluxing acetic anhydride and
H14[NaPsW300110)/Si02(50%) or H4-Ps/SiO»(50%) as catalyst resulted 1-(5,6-diphenyl-
1,2,4-triazin-3-yl)-1,5-dihydro-H-pyrazolo [3, 4d]pyrimidin-4-one,13, with a 74% vyield.
the refluxing ofl2 with diethyloxalate in refluxing ethanol yielded the etfj+
(aminocarbonyl)-1-(5,6-diphenyl-1,2,4-triazin-3-ylHdpyrazol-5-yllJamino}(oxo)acetatd 4,
which was converted into the ethyl 1-(5,6-diphenyl-1,2,4-tmi&eyl)-4-0x0-4,5-dihydro-
1H-pyrazolo[[3,4d]pyrimidine-6-carboxylatel5, by refluxing in acetic acid obtaining with
73% yield (Scheme 4).
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We continued our reseaches about this project, and trgatietsis of 5-Amino-1-(5,6-
diphenyl-1,2,4-triazin-3-yl)-H-pyrazole-4-carboxamidd?) using some of varrious
hetropolyacids and other catalysts, and obtained integasults, alséi;[PW;,04] has good
yield in this reaction and in comparison of using otherrbpt#yacids with mineral acids and other

catalysts, good and suitable yields are concerned in heterogdly&Table 1).

Table 1. Yields of various catalysts for synthesis of 5-Amin@516-diphenyl-1,2,4-triazin-3-
yl)-1H-pyrazole-4-carboxamidd ?)

Entry | Catalyst Time Reaction ( min)®Yield (%)
1 H,SO, 73.6 65

2 H:PO, 69 58.5

3 HY-Zeolite 74.7 67.5

4 H,SO/SIO, 714 60

5 Hs[PW;,04q] 90.5 79.5

6 Hi[SiW1,0,4 | 84.4 70.5

7 Hs[PM0;;049] | 80.1 73

8 Hi[SiM01,04q | 75.5 66.5

solated yields.
Conclusion

The obtained results in Synthesis of Pyrazolo (Bpd#imidine, Pyrazolo[3,4
€][1,4]diazepine, Pyrazolo [3,d]{1,2,3]triazine and Pyrolo[4;8][1,2,4]triazolo[1,5-
c]pyrimidine Derivatives in the presence ofsfaPsW500110)/SiO2(50%) or Ha-

Ps/Si0O,(50%) is outstanding and promising. Pryessler’s anion isexpensive, eco-

friendly, and recyclable catalyst, which can be usedheisynthesis of pyrazoles derivatives.



H14NaPsW300110)/Si02(50%) or H4-Ps/Si0O,(50%) heterogonous phase can be recovered
and reused without loss of structures and appreciable gctivit
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