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ABSTRACT

Thiosemi carbazones belong to a class of compounds that occupy a wide range of biological activities and have been
studied for their activity against tuberculosis, virus and most important against various cancerous cells. The
tetrazole moiety is a versatile lead molecule in pharmaceutical development and has a wide range of biological
activities. The diverse properties of tetrazoles and Thiosemicarbazones have prompted us to synthesize them in
order to study their anti-inflammatory activity which has not been reported yet. In the present work some novel
thiosemicarbazones derivatives containing the tetrazole moiety are synthesized and their structures have been
confirmed by FT-IR, NMR and Mass spectra and elemental analysis.
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INTRODUCTION

Cancer is the uncontrolled growth and spread d$.citlcan affect any part of the body. The groetloften invade
surrounding tissue and metastasize to distant. S@ascer can be caused 90-95% by factors such bexdo,
obesity, infections, radiation and 5-10% due toeb&y[1].Thus, invention of newer anti-cancer agehas now
become a key aim worldwide[2].

Thiosemicarbazone belong to a class of compoumatsoccupy a wide range of biological activity dral/e been
studied for their activity against tuberculosisf@lis and most important against various canceiais. SAR
studies showed that a large number Thiosemicarleaodnan N-heterocyclic compounds have lavelectron
density at the side chain part and the ring N- astiould be reasonably a good electron pair dondratgsition
metals to form co-ordination compounds[4]. Thiosearibazone in their neutral or deprotonated forrhalse as an
N N Sthiodentate chelate towards metals ion essemtidifé. Important finding was that adl N Sligand system
was a common features of all compounds with caggni potency[5]. Also there is a strong correlatb®tween
tumor growth rate and the enzyme Ribonucleosidd@phate Reductase[6]( RDR).So, it has been siaghtsat
an inhibitor to RDR would be a good agent for tmeatment of cancer and metal complexes formed by
thiosemicarbazones are this type of compounds. Blyathesis of transition metal complexes with
thiosemicarbazones ligand has been receiving cersdite attention due to the pharmacological progsedf both
ligand and complexes[7]. The deprotonated thiosarhezones ligands usually coordinate to platinuapper,
ruthenium, and osmium through oxygen, nitrogen suighar donor atoms in their ( N,S) bidentate famfN N S)
tridentate form, to form metallic complexes of diffnt molecular geometry and all these complexesaative
against different cancer cells in their differeebgetries. Some synthetic analogues of thiosenaczarte already
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exist in market like Triapine, Merboran, efiriapine[8] is a potent ribonucleotide reductadeibitor and used in
cancer treatment.

The tetrazole system is a five-membered heteracyirlg structure composed of four nitrogen atont ased in the
synthesis of pharmaceuticals. The tetrazole masety versatile lead molecule in pharmaceutical bgreent and
has a wide range of biological activities[9]. Thiveilse properties of tetrazoles and Thiosemicanazoave
prompted us to synthesize them in order to studyr @nti-inflammatory activity[10vhich has not been reported
yet. The compound containing tetrazole nucleud fimique place in medicinal chemistry and pharmtcaiu
chemistry and play significant role, as they arsoamted with immense biological activity. Tetrazare an
increasingly popular functionality with wide rangirapplication[11]. They have found use in co-ortiora
chemistry and in various materials sciences appdica including photography, speciality explosiwgformation
recording systems and agricultural composition[18] addition extensive work has been carried oufietd of
medicinal chemistry[13]. Similarly Thiosemicarbaeoplay an essential role in agricultural, pharm#caliand
industrial chemistry and they are used in catalystjarious biological systems, polymers and dyeEsides some
uses antifertility and enzymatic agents[14].

Literature survey reveals that till no tetrazolenteining Thiosemicarbazone has been evaluated fdir a
inflammatory activity. From the study of the tiéure survey the extensive application of Thiosamiazone and
tetrazole in recent development of medicinal chamid have to synthesized the Thiosemicarbazoméevatives
containing the tetrazole moiety and their strucuseconfirmed by spectral analysis data.

EXPERIMENTAL SECTION

All compound were dried using appropriate dryingratg, employing standard laboratory technique.nddisture
sensitive reaction were carried out using the aaicthloride guard tube. Solvents used for colummormiatography
were distilled using simple distillation. Columnromatography was performed using hexane or mixatiteexane
and ethyl acetate.100-200 mesh silica gel was f@etblumn chromatography. Analytical TLC was penfied on
homemade plates using silica gel containing 15%iwal sulphate as binder and were exposed to iodipeurs for
visualization. Melting points were determined bsing open capillary and are uncorrected. All theNMR
spectra were recorded using Gemini 20 MHz instrunmeiCDCL; solvents unless chemical shifts were reported
relative to tetra methyl silane(TMS) as an intestahdard.

General procedurefor the synthesis of substituted 5-phenyl tetrazole:

A mixture of benzonitrile (3.3 g, 0.10 mol), sodivsmide (0.65 g, 0.10 mol) dimethylformamide (10 nand
ammonium chloride (5.3 g, 0.10 mol) was heatednimidbath for 7 h at 125 °C. The solvent was reetbunder
reduced pressure. The residue was dissolved in mDOof water and carefully acidified with concengat
hydrochloric acid to pH 2. The solution was cooled°C in ice bath. It is recrystallized from aqueanethanol.
The pure product was obtained in (2.5 g) 75.75%lyie

In same manner, other p-chloro, p-nitro, p-bromememthyl, p-carboxylic substituted 5-phenyl tetlezovere
synthesized and characterized.

General procedurefor the synthesisof substituted-5-phenyl-1-acetyl-tetrazole:

A solution of 5-phenyl tetrazole (12.8g, 0.08 mjlexcetic anhydride (0.08 mole) and 2-3 drops ofcemtrated
sulphuric acid was heated for 15-20 min. on a wh#&th, then cooled and poured into ice cold wétke product
separated was filtered and dried. It was furthenified by crystallization from ethanol. The pureogduct was
obtained in (8.5 g) 66.40% vyield.

In same manner, other p-chloro, p-nitro, p-bromememthyl, p-carboxylic substituted 5-phenyl tetlezovere
synthesized and characterized.

General procedurefor synthesis of thiosemicarbazone derivatives:

a) Synthesisof 1-(1-(5-phenyl-1-1H-tetrazol-1-yl)ethylidene)thiosemicar bazone (C,)

A typical procedure is described here for the sgsih of 1-(1-(5-phenyl-1-1H-tetrazol-1-
yhethylidene)thiosemicarbazone,{C
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The thiosemicarbazide(0.1mol) and 10 drops of glaatetic acid were added to a warm solution ohényl-1-
acetyl tetrazole (0.1 mol) in methanol (6 ml ). Theaction mixture was heated at reflux temperattoe 2 hours
.The product was obtained upon cooling, and theddProduct was re-crystallized by 95% ethanbk Teaction
progress was checked by TLC taking ethyl acetatita@lnene (4:1)as mobile phase. The product wasevdulour
solid with 65 % yield and melting point at 205

IR (KBr):3250 (N-H), 1189 (C=S), 1514 (C=N), 15962D (C=C).
'H NMR (400 MHz, CDCJ): § 7.37-7.45 (m, 5H), 6.72 (s, 1H), 2.3 (s,2H), 53K).

Mass (ESI): m/z M261.08 (found) 261.31 (Actual), [M+2] 263.08. Amallcd.for GoH1i:N;S (M.W.261.31): C,
45.96; H, 4.24; N, 37.52; S, 12.27. Found: C, 45t644.22; N, 37.49; S, 12.25%.

In the same manner, other thiosemicarbazone dmégatvere synthesized and characterized.

b) Synthesis of 1-(1-(5-(4-chlor ophenyl)-1H-tetr azol-1-yl)ethylidene)thiosemicar bazone (C,)

White colored solid; 89% yield; m.p.178-T80 IR (KBr):3453 (N-H), 1213 (C=S), 1532 (C=N), 162645 (C=C);
'H NMR (400 MHz, CDC})): § 7.45 (dd, 2H), 7.32 (dd, 1H), 6.72 (s, 1H), 2.32d), 1.3 (s, 3H). Mass (ESI): m/z
M*295.04 (found) 265.75 (Actual), [M+2] 297.04. Armallcd.for GgH,oCIN,S (M.W.295.75): C, 40.61; H, 3.41;
Cl, 11.99; N, 33.15; S, 10.84. Found: C, 40.583139; Cl, 11.95; N, 33.12; S, 10.82%.

¢) Synthesis of 1-(1-(5-(4-nitrophenyl)-1H-tetr azol-1-yl)ethylidene)thiosemicar bazone (Cs)

Yellowish colored solid; 83% yield; m.p.2%2; IR (KBr):3380 (N-H), 1240 (C=S), 1555 (C=N), B2645 (C=C)
1390-1540(N=0);H NMR (400 MHz, CDC})): 6 8.45 (dd, 2H), 7.63 (dd, 1H), 6.67 (s, 1H), %42H), 1.3
(s,3H). Mass (ESI): m/z M 306.3 (found) 306.06 (Actual), [M+2] 308.06. Amallcd.for GgH;oNgO,S
(M.W.306.3): C, 39.21; H, 3.29; O, 10.45; N, 36.58;10.47. Found: C, 39.19; H, 3.26; O, 10.43; 3BL55; S,
10.45%.

d) Synthesisof 1-(1-5-p-tolyl)-1H-tetrazol-1-yl)ethylidene)thiosemicar bazone (Cy)

White colored solid; 55% yield; m.p.1%5; IR (KBr):3315 (N-H), 1140 (C=S), 1455 (C=N), B53625 (C=C)}H
NMR (400 MHz, CDC)): & 7.36 (dd, 2H), 7.12 (dd, 1H), 6.23 (s, 1H), %22H), 2.3 (s, 3H), 1.1 (s,3H). Mass
(ESI): m/z M 275.10 (found) 275.33 (Actual), [M+2] 277.09. Amalcd.for G;H;5N;S (M.W.275.10): C, 47.98; H,
4.76; N, 35.61; S, 11.65 . Found: C, 47.95; H, 4.M435.59; S, 11.63%.

e) Synthesis of 1-(1-(5-(4-bromophenyl)-1H-tetr azol-1-yl)ethylidene)thiosemicar bazone (Cs)

White colored solid; 75% yield; m.p.1%D; IR (KBr):3370 (N-H), 1240 (C=S), 1515 (C=N), B0625 (C=C)}H
NMR (400 MHz, CDC}): § 7.76 (dd, 2H), 7.32 (dd, 1H), 6.33 (s, 1H), Z23H), 1.1 (s, 3H). Mass (ESI): m/Z'M
338.99 (found) 340.2 (Actual), [M+2] 340.99. Analed.for GoHioBrN;S (M.W.340.2): C, 35.30; H, 2.96; Br,
23.49; N, 28.82; S, 9.43. Found: C, 35.28; H, 285;23.45; N, 28.80; S, 9.41%.

d) Synthesis of 4-(1-(1-thiosemicar bazidoethyl)-1H-tetr azol-5-yl)benzoic acid (Ce)

White colored solid; 70% yield; m.p.1%5; IR (KBr):3350 (N-H), 1230 (C=S), 1435 (C=N), 82635 (C=C),
3450 (O-H), 1728 (C=0)}H NMR (400 MHz, CDC}):  11.23 (s, 1H), 8.16 (dd, 2H), 7.83 (dd, 1H), 6(881H),
2.4 (s, 2H), 2.2 (s, 3H), 1.2 (s,3H). Mass (ESl)znM" 305.07 (found) 305.32 (Actual), [M+2] 307.07.
Anal.calcd.for GH1,0.N;S (M.W.305.07): C, 43.27; H, 3.63; O, 10.48; N,132.S, 10.50. Found: C, 43.25; H,
3.61; O, 10.45; N, 32.07; S, 10.46%.

RESULTSAND DISCUSSION

The titled compounds were synthesized accordingcteme | and Il. The structure of all synthesizeshgounds
were confirmed by spectral data. The compound A prapared by the reaction of substituted benzimiwith
sodium azide in presence of ammonium chloride. Fhbstituted 5-phenyltetrazole A was converted into
substituted 5-phenyl -1-acetyl tetrazole B by rigacivith acetic anhydride using catalytic amounsolphuric acid.
The synthesis of Thiosemicarbazone derivatives taioing the tetrazole moiety is outlined in schelineFhe
condensation of monosubstituted thiosemicarbazitle 5-phenyl-1-acetyl tetrazole B in presencegbcial acetic
acid in methanol by warm condition to give targetnpound C .
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N-N NN
CN ! :N | N
NaN3 _ N Acetic anhydride N
NH,Cl/DMF H heat, 20 min J)—
R R A) R (o]
(B)
Scheme-I: Synthesis of 5-phenyl-1-acetyl tetrazole

NI N-N
I N S MeOH, CH;COOH Y
/(j\N + HyN—NH—C—NH, > N B NH,
);0 Reflux, 2 hr )> / w
N
R R S
(B) ©)
Where, C;=R=-H
C,=R=-Cl
Cg =R= 'N02
Cs=R=-CHj
Cs=R=-Br
Ce =R =-COOH
Scheme-Il: Synthetic pathways for preparation aigbmicarbazone derivatives

A series of compounds were synthesized by simphelensation reaction between thiosemicarbazideddfetent
substituted compound; B to form the target structureg-Cs. The melting point and yields of these synthesized
compound are shown in Table I.

Tablel : Yieldsand M.P.for synthesized compounds C; to Cs

NI
| N H
N _N,NYNHZ
R S
Sr.No. Compound R M.P (C) Reaction Time Yields (%)

1 o -H 25 2.0 hours 65
2 c -Cl 173 1.5 hours 89
3 c -N@ 232C 1.5 hours 83
4 [ -CH 158C 2.0 hours 55
5 c -Br 196C 2.5 hours 75
6 € -COOH 145 3.0 hours 70

CONCLUSION

In summary, | have successfully synthesized andtehiaed a novel thiosemicarbazone derivativesaioing the
tetrazole moiety. The biological activity of theBe@iosemicarbazone derivatives have been evaluatedure.
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