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ABSTRACT

An efficient and convenient method has been desélfip the synthesis of 5- (3-Aryl-1-Phenyl-1H +&Rpl-4-y1)-
1H-tetrazoles form the (3+2) cycloadition of 3-A@yPhenyl-1H — pyrazole -4- carbonitrile with sodiazide using

AgNg as a catalyst. The corresponding 5-(3-Aryl-1-phdy-pyrazol-4-y1)-1H —tetrazoles were formed irodo
yields.
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INTRODUCTION

Tetrazoles, being an interesting class of hetetacyompounds find a wide range of applicationsdasgs in
pharamaceuticals[1,2], explosives[3], propellamid & photography[4]. Tetrazoles are found in agtice as plant
growth regulators and in crop protection[5]. Tetlazderivatives play a key role as herbicides amgjicides[6].

Pyrazoles are also a class of heterocyclic compotimat exhibit a broad spectrum of biological dtitg such as
antiinflammatory, antimicrobial and antitumor[7]lzheimer’s disease is a chronic neurodegenerats@der and
one the most frequent causes of mental impairnmetite elderly[8,9] cholinesterase inhibitors[10Hanonoamine
oxidase inhibitors[11] might also be important fioe treatment of Alzheimsrdisease.

1H- Pyrazole ring present in the molecule is inedhin interactions with enzyme.1H — Pyrazole riagactive
against AchE and MAO[12].

All These facts regarding the tetrazole and 1H-pyi&ring molecules motivated us for the synthesis- (3-Aryl-
1-phenyl-1H-pyrazol-4-y1)-1H-tetrazole compounds.

On the other hand various methods were developedhéo synthesis of tetrazole derivatives involvadcyclo
addition of nitriles with NaM using Zn(ll) salts[13], Fe(OAC)2[14], GO[15], CuFgO4[16] nanoparticles, Lewis
acids such as AICI3[17], BFEL0[18], Fecl3[19].

However many of the above mentioned protocols tsree disadvantages like use of toxic metals, stt@vgs
acids , expensive reagents and harsh reactiontaorsli
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MATERIALS AND METHODS

All the starting materials and reagents used wéranalytical grade and utilized without any furthmrrification.
The reactions were checked by Thin layer chromo#pigy (TLC) using silica gel G as stationary phdRespectra
were recorded with perkinelemer IR Spectrophotom@®r disks). HNMR spectra were obtained using Bruker
Avance 400 MHZ NMR Instrument : chemical shifts aspressed as valuelppm). Mass spectra were recorded
on shimadzu GC-MS QP 2010 Gas Chromatography. TlaS performed on silica gel G using Ethylacetate:
Hexane solvent system.

Synthesis of 3-Aryl-1-Phenyl-1H-Pyrazole-4-carbadsfues (1a,1b):
Synthesis of 3-Aryl-1-Phenyl-1H-Pyrazole-4-carbémaies(1la,1b) were achieved using previously pubtish
method[20].

General procedure for the synthesis of 3-Aryl-1-Pheyl-1H—Pyrazole-4-Carbonitriles (2a,2b):

The reaction mixture of the pyrazole aldehydeslfda(10 mmol L-1) with hydroryl amine and methanaad (15

ml) was maintained under reflux for 6 hrs. The pesg was monitored by TLC (Ethyl acetate:hexanpAfter the

complete conversion of the substrate, the reactibmure was poured in cold water and the precipifatrmed was
filtered out washed with Ehtanol and recrystallisenn Ethanol/water to afford crystals.

X
X
CN
CHO
R 7
N NH20H.H20
\N —_— \N
HCOOH,reflux,6hrs
la:X=Cl 2a:'XfCI
1b:X=F 2b:X=F

Reaction scheme of 3-Aryl-1-Phenyl-1H — Pyrazole-darbonitriles(2a,2b)

General procedure for the synthesis of 5-(3-Aryl-Rhenyl-1H-Pyrazol-4-y1)-1H-tetrazoles (3a, 3b):

Sodium azide (0.05 mmol) was added to a solutioAgiflo; (L0mmol) in DMF (5 ml) and reaction mixture was
stirred for 10 min. To this stirred solution 3-ArdAPhenyl-1H — Pyrazole-4-carbonitrile (2a, 2b)0o@nmol) was
added at room temperature and stirred for 15 mtheasame temperature and then heated dc¥806-7 hrs. The
progress was monitored by TLC. After consumption(2&, 2b), The reaction mixture was cooled to room
temperature and chilled by adding crushed ice ithtoreaction mixture followed by addition of 2NHfl the
reaction mixture reached to PH 2 . The reactionunéwas then extracted with ethylacetate. Theroegayer was
dried with anhydrous N&QO, and concentrated to obtain tetrazole derivatigas gb).
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\N —99 \N
DMF,120¢,6-7hrs
2a:X=Cl 3a:X=Cl
2b:X=F 3b:X=F

Reaction scheme of 5- (3-Aryl-1-Phenyl-1H — Pyrazal-y1)-1H-tetrazoles (3a, 3b)
RESULTS AND DISCUSION

The 5- (3-Aryl-1-Phenyl-1H — Pyrazol-4-y1)-1H-tetcde has been synthesized from the discoveryfoft&il new
structure escorts. The 1H —pyrazole ring is adiyainst AchE and MAO[21,22,23]

Initially, AgNos reacts with Nallto produce AgiCatalytic species. The (3+2) cyclo addition betwé&sn CN
bond of 3-Aryl-1-Phenyl-1H — Pyrazole-4-carbondrillnd AgN takes place to form the Intermediate- I.
Precoordination of the nitrogen atom of the CN groti (2a, 2b) with Agh to Form the Intermediate — 1l would
accelerate This cyclization step.protonolysis @ ititermediate — 1l by 2 N HCI ( maintained at PH affords the
5- (3-Aryl-1-Phenyl-1H — Pyrazol-4-y1)-1H-tetrazsl€3a, 3b) andAgcl, as white solid was recoverethaiend of
the reaction through filtration only.

X

oN AgNO3 + NaN3
NaN3 AgN3 + NaNO3
al
(2a, 2b)
N/N
H C—N""AB
N.
\N
(3a,3b)
Intermed|ate |
AgCl /3 X N/N
HCI / \
N A9

Intermediate 11
Plausible mechanism for the synthesis of tertrazoleompounds (3a, 3b)
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If the reaction is carried out with (1 equiv) ofa(2b) and NaN(1.5 equiv) in DMF at 12@& For 12hrs, then the
reaction did not proceed at all. This accountstlfier absence of in situ generated Aghdtalyst required for the
cyclo addition in tetrazoles formation. The stagtmaterials (2a, 2b) were recovered in 70-80 %dyi€hese results
clearly indicated that Agiis a key catalytic species which enables the (2y2)oaddition with (2a,2b)to produce
tetrazole salts which on protonolysis affords d=sjproducts (3a, 3b) in good yields.

The results obtained from various spectral data areliscussed below:

3-(4’- Cholrophenyl)-1-Phenyl-1H Pyrazole -4 Carlitoite (2a):

IR(KBr,cm™*)umax 3020(Ar-CH), 2200(CN),1664(C= N)1490, 1450, 11(2=C), (-C-N), (-N-N). HNMR (400
MHZ, CDCls, dppm): 8.5(S,1H, pyrazole — CH), 7.15-7.85 (m, 9kH). mass: m/z -280.

3-(4’- Fluorophenyl)-1Phenyl-1H Pyrazole -4 Carbwig (2b):
IR(KBR,cm™*)vmax 3010(AR-CH), 2180(CN),1665(C= N)1492, 1452, 11€<C), (-C-N), (-N-N). HNMR (400
MHZ, CDCls, dppm): 8.53(S,1H, pyrazole — CH), 7.21-7.87 (m, 8HH). mass:m/z -263.

5-(3-4"- Cholrophenyl)-1Phenyl-1H Pyrazole -4- y1H-tetrazole (3a):
IR(KBR,cm™*)vmax  3021,1664,1535,1490,1450,1270,1114,74MMR (400 MHZ, CDC}, sppm): 8.51(S,1H,
pyrazole — CH), 7.21-7.82 (m, 9H, Ar-H). mass:n323.

5-(3’-4"- Fluorophenyl)-1Phenyl-1H Pyrazole -4- yl1H-tetrazole (3b):
IR(KBR,cm™*)vmay  3015,1660,1535,1540,1495,1265,1111,73WMR(400 MHZ, CDCL, sppm): 8.52(S,1H,
pyrazole — CH), 7.25-7.87 (m, 9H, Ar-H). mass:n3@6.

CONCLUSION

In the present study we report silver nitrate ashighly efficient, convenient catalyst for the gysis of 5-(3-Aryl-
1-Phenyl-1H-Pyrazol-4-y1)-1H-tetrazoles via the ZB€yclo addition of pyrazole nitrile and sodiumidez in

refluxing DMF in good yields . The reaction proceetrough the insitu formation of silver azide whiact as a
catalytic species. The easy availability of catialgtimination of toxic hydrazoic acid, a simple tkap procedure
and better yields are significant advantages othe@raxisting methods.

Acknowledgements

Madhu.ch. acknowledge the award of Junior Resegetlowship to UGC, New Delhi, India .All the Autloare
thankful to the department of engineering chemist&UCE (A), Andhra university for providing genérab
facilities and technical support.

REFERENCES

[1]Bavetsias, v; Marriott, J.H; Melin, C; Kimbelp; Matusiak, Z.S; Thomas Boyle,F; Jackman, A.Med.Chem,
200043,1910-1926

[2]Upadhayaya, R.S; Jain,S; Sinha,N;Kishore,N; Gnasr;Arora,S.Keur.J.Med.Chen2004 39, 579-592
[3]Koguro, K.; Toshikazu, O.; Sunao, M.; Ryozo, &nthesis 1998, 12, 910. Sauer, J.; Huisgen, RipSH. J.;
Tetrahedron196Q 11, 241,

[4]Herr, R. JBioorg. Med. Chemr2002 10, 3379.

[5]Jursic, B. S.; Leblanc, B. W. Heterocycl. Cheni998 35, 405-408. And references cited therein .
[6]Sandmann, G.; Schneider, C.; Boger, P. Z.; Natach, C.Biosciencel996 51,534-539

[7]Fancelli, D.; Moll, J.; Varasi, M.; Bravo, R.;ico, R.; Berta, D.; Bindi, S.; Cameron, A.; Caadii, |.; Cappella,
P.; Carpinelli, P.; Croci, W.; Forte, B.; Giorgiri). L.; Klapwijk, J.; Marsiglio, A.; Pesenti, E.; dchetti, M.;
Roletto, F.; Severino, D.; Soncini, C.; Storici; Ponani, R.; Zugnoni, P.; Vianello, Rl; Med. Chem200§ 49,
7247; Bekhit, A. A.; Ashour, H. M. A.; Ghany, Y. 8.; Bekhit, A. E. A.; Baraka, AEur. J. Med.ChenR008 43,
456.

[8]Barnes LL, Wilson RS, Schneider JA, Bienias Blzans DA, Bennett DANeurology200360:1777-81.

[9] AsmaShahidaShaik,A.Eliya Raja,M.Vijayalakshmi®valaraolJPBS2010QV1(2)

[10]Terry AV, Buccafusco JJ. PharmacolExpThe2003306:821-7.

[11]Bolea I, Jugez-Jim&ez J, Ri6s C, Chioua M, Pou-plana R, Luque FJ.et Med ChenR01154:8251-70.;
Passos CS, simoes CA, nurisso A, solidi TC, katoliefia CMA etal Phytochemistr2013 86: 8-20.

271
www.scholarsresearchlibrary.com



Ch. Madhu et al Der Pharma Chemica, 2015, 7 (11):268-272

[12]Cavalli A, Bolognesi ML, Minarini A, Rosini MTumiatti V, Recanatini M et al. Multi-target-direct ligands
to combat neurodegenerative diseases. J Med @QBE851:347-72.Don.M. J Shen C.C, Lin. Y.L, Syujr. WnDi
Y. H, syn.CM J. Mot. Prod2005 68, 1066.

[13]Demko, Z. P.; Sharpless, K. B. Org. Chem2001, 66, 7945-7950

[14]Bonnamour, J.; Bolm, Chem. Eur. J2009 15, 4543-4545.

[15])Jin, T.; Kitahara, Kamijo, S.; Yamamoto, Yetrahedron Lett2008 49, 2824-\ 2827.

[16]Sreedhar, B.; Kumar, A. S.; Yadav, Detrahedron Lett2011, 52, 3565—-3569.

[17]Matthews, D. P.; Green, J. E.; Shuker, A1.JComb. Chen200Q 2, 19-23.

[18]Kumar, A.; Narayanan, R.; Shechter, HOrg. Chem1996 61, 4462—4465.

[19]Nasrollahzadeh, M.; Bayat, Y.; Habibi, D.; Mesle, STetrahedron Lett200950, 4435-4438.

[20]Youssef AM, White MS, Villanueva EB, El-Ashmaviiyl, Klegeristo A.Bioorg Med Chen201018:2019-28.
[21]Ellman GL, Courtney KD, Andres V, FeatherstdM. Bioorg. Med.chen201Q 18: 2019-28

[22]Vogel HG (ed). Drug discovery and evaluatiophkarmacological assays, 2nd ed. New York: Spriavggtag,
2002(pp 599-601).; EllmanGl, Courtney KD, AndresV, freastone RMBiochempharmacdl961 7; 88-95
[23]Holt A, Sharman DF, Baker GB, Palcic MMnal Biochenl997,244:384-92.

272
www.scholarsresearchlibrary.com



