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ABSTRACT

A series of novel 3-methyl-7-substituted-4H-1,4zbémazine-2-carbohydrazide34-€) and corresponding
thiosemicarbazided@-qg) have been synthesized from 2-amino-5-substitiieghenol {a-€) through the synthesis
of 2-carboethoxy-3-methyl-7-substituted-1,4-beriaathe Qa-€). The 1,4-benzothiazine thiosemicarbazides i.e. 2-
[(3-methyl-7-substituted-4H-1,4-benzothiazin-2-gdybonyl]-N-arylhydrazine carbothiamideld-q) when cyclised
with 2N sodium hydroxide via intramolecular dehyitr@ cyclisation gave benzothiazonyl-1,2,4-triagplend the
thiosemicarbazide when cyclized with iodine viaamtolecular cyclisation gave benzothiazonyl 1,2xaddazoles

in high yields.
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INTRODUCTION

The chemistry of nitrogen containing heterocycless tbeen an interesting field of study for a longeti
Benzothiazine possess the wide range of biologindl pharmacological activities due to presencelof &long the
nitrogen and sulphur axis, which is considered gordsponsible as one of the structural featurdmpart their
activities. The synthesis of novel 1,4-benzothiazilerivatives and investigation of their chemicadl diological
behaviour have gained more importance in receradiscfor medicinal and agricultural reasons. Inesoases 1,4-
benzothiazine are also known for their utility 3®s[1], photographic developers [2], ultraviolgtli absorbers and
antioxidants [3]. The multifarious applications b#-benzothiazine have directed organic chemistsytdhesize
new 1,4-benzothiazine bearing heteryl pharmacohore

The literature survey revealed that some thiosemnézades had been used as plant growth regulditoeeover,
aroylthiosemicarbazide is also valuable synthetiermediate for the synthesis of some thiadiazelévdtives [4].
Naturally occurring heterocyclic compounds contagnazole core are one of the most active clas®woipounds
possessing a wide range of biological activitielse Bynthesis of novel oxadiazole derivatives anestigation of
their chemical and biological behaviour have gaimadre importance in recent decades for medicina an
agricultural reasons. Different classes of oxad@pompounds possess an extensive spectrum of pbalogical
activities, particularly in compounds bearing 1;8y&diazole nucleus which are known to exhibit ueicanti-
edema and anti-inflammatory activity [5]. Substtlioxadiazole moiety has been found to have impbaetivities
such as analgesic [6], antimicrobial [7,8], antitur{®], antimalarial [10] and antihepatities [11].

The triazole derivative has been found as antietidlyagents, useful for the treatment of gastrieyltuberculastatic
activity, tranquillizer & sedative. The heterocyclsystems encompassing 1,2,4-triazole are expltoethe

maximum extent owing to their wide spectrum of phacological activities, such as antitumor, antieinfmatory,

antiviral & CNS-stimulant properties and also héawerbicidal, insecticidal, bactericidal &fungicidaktivities.

[12,13]
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These observations prompted us to synthesize sawecompounds wherein biologically active moietigs a
present. In addition, in order to improve the bipdal ability of compounds, much attention has bpeit to the
development of the functional group in the ring.view of this, we are working on the synthesis efvnl,4-
benzothiazine containing azole derivatives, because common observation that combination of twonoore
biologically active heterocyclic rings in some campds results in enhancement of biological profiéssuch
compounds by many folds. It is significant that twmbined effect of all the entities will result increased
biological activity. In view of these and in coniation of our earlier work on the synthesis of ighzothiazine
containing thiosemicarbazide and its intramolecuyclized azole derivatives [7,12,14], we reportnsonew
compounds containing oxadiazole and triazole rings.

Reaction Scheme 1:-
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R'=H, Cl, Br, Me, OMe.

EXPERIMENTAL SECTION

All chemicals and reagents were purchased from cemtial suppliers. The purity of compounds andthegpess of
the reaction were checked by TLC. Melting pointseveetermined in open capillaries in a liquid pfnabath and
are uncorrected. Infrared spectra were recordetiérregion of 4000cthto 400cnt on FT-IR-Alpha Bruker IR
spectrometer in KBr pellets. TRENMR spectra in DMSO-glusing TMS as internal standard.

Step | : Preparation of 2-carboethoxy-3-methyl-7-substituted-1,4-benzothiazine (2a-€)

A mixture of 2-amino-5-substituted-thiophendla¢e (0.1mol) and hydrazine hydrate (0.01mol) was et
100°C for 2-3 min before introducing the ethyl asetetate (0.1mol) and warming the reaction mixtar£00°C for
further 10 min. After cooling to room temperatudeb mL of ethyl alcohol was added. The solid wasasated by
filtration and recrystallized from ethyl alcoholh& other compound24-6 were prepared in same fashion and their
physical constants are given in Table 1.

Step I1: Preparation of 3-methyl-7-substituted-4H-1,4-benzothiazine-2-carbohydrazide (3a-€)

To the @a-6(0.1mol) in ethanol (20mL), hydrazine hydrate (8dl, 99%) was added, followed by the addition of a
catalytic amount of conc. 430, (2-3drops). The mixture was refluxed for 2h. Exceslvent was removed and on
cooling a solid was formed. The obtained solid veasystallized by ethanol. The compounda-€ were prepared
in the same method and their physical constantgiges in Table 1.

Table 1. Characterization data of synthesized compmds (2a-e) and (3a-e)

Compound -R Compound 2 Compound 3
No. Yield(%) M.P.(°C) Yield(%) M.P.(°C)
a H 92 145 60 92
b Cl 88 166 65 190
c Br 84 160 65 198
d CHs 90 174 70 217
e OGHs 86 196 56 240

Step 111: Preparation of 2-[3-methyl-7-substituted-4H-1,4-benzothiazine-2-yl]-N-(aryl) hydrazine carbothiamide
(4a-q).

The acid hydrazide3@-6 (0.1mol) was treated with 4-substitued phenythigcyanate (0.2 mol) in the presence of
ethyl alcohol. The reaction mixture was refluxed 2oh, cooled, solid obtained was filtered, wasthwveiq. ethanol
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and recrystallized from ethyl alcohol. The compauith-q) were prepared in the same fashion and their phlysi
constants are given in Table 2.

R
Reaction Scheme 2 :-
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Table 2: Characterization data for the synthesize¢ompounds (4.a-q, 5a-q and 6a-q)

Sr. Substituents Compound 4 Compound 5 Compound 6

No R -R’ Comp. code Yield (%) 'E{I,g) Comp. code Yield (%) 'E{I,g) Comp. code Yield (%) ’Eﬂ(;
1 H H 4a 56 138 5a 62 207 6a 64 107
2 H Cl 4b 66 216 5b 66 90 6b 68 234
3 H Br 4c 62 232 5c 64 175 6c 62 224
4 H CH 4d 67 170 5d 60 140 6d 66 190
5 H OCH de 54 210 5e 58 112 6e 60 168
6 Cl H Af 58 173 5f 62 140 6f 66 215
7 Cl Cl 49 64 225 5g 66 91 69 62 174
8 Cl Br 4h 68 177 5h 62 255 6h 68 255
9 Cl CH 4 63 221 5i 64 152 6i 58 235
10 Cl OCH 4j 58 232 5j 56 167 6j 56 248
11 CH H 4k 56 198 5k 62 94 6k 68 249
12 CH Cl 4] 61 187 51 68 198 6l 64 222
13 CH Br 4m 64 176 5m 64 87 6m 62 242
14 CH CHs 4n 65 153 5n 60 82 6n 60 170
15 CH  OCH; 40 62 194 50 58 103 60 62 228
16 Br Cl 4p 56 102 5p 60 94 6p 60 82
17  OGHs Cl 4q 54 272 5q 54 134 6q 58 104

Step IV: Preparation of azole derivatives:-

Preparation of 5-(3-methyl-7-substituted-4H-1,4-benzothiazine-2-yl)-4-aryl-4H-1,2,4-triazole-3-thiol s (5a-q)

The thiosemicarbazide (4a-q) (0.1 mol) was refluxedN NaOH solution (10 mL) for 3 hours, after quetion of
reaction monitored by TLC, poured the reaction migtinto chilled water. Then on acidification wilacial acetic
acid gave the crude product (5a-q) which was élierwashed with water and the residue was recliysi@lwith
ethanol or purified by column chromatography (mehilhase: hexane: ethylacetate- 4:5) to give thal fiare
product. The compounds (5a-q) were prepared irséinee method and their physical constants are showable
2.

Preparation of 5-(3-methyl-7-substitued-4H-1,4-benzothiazin-2-yl)-N-aryl-1,3,4-oxadiazol-2-amine (6a-q)

A mixture of thiosemicarbazide (4a-q) (0.1 mol) andine (0.01 mol) was refluxed in ethanol (25 nill) the
colour of iodine persisted. After completion of edan monitored by TLC, poured the reaction mixtime chilled
water and filtered it. The filtered solid was pigtf by column chromatography (mobile phase: hexatig/l acetate

— 4:5) to give the final pure produdig-g). The compoundsb@-q) were prepared in the same fashion and their
physical constants are given in Table 2.

RESULTS AND DISCUSSION

In conclusion, we have developed a mild and corrm@nmethod for the synthesis of entitled compourid®e
present study reports an efficient method for thethesis of 1,2,4-triazole by using 2N NaOH in wafie®m
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thiosemicarbazide derivatives and the second iodatalysed intramolecular cyclisation method gittes 1,2,4-
oxadiazoles derivatives in good yields.
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