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ABSTRACT

A series of various benzothiazole derivatives were synthesized by the reaction of chloroethylacetate with substituted
benzothiazole under conventional, Ultrasound irradiation and microwave irradiation conditions, purified by
recrystallisation and the structure of all the compounds have been confirmed by IR, NMR and Mass spectral data.
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INTRODUCTION

Green chemistry involves design and re-design efrébal synthesis[1] and chemical products to prevpollution
and thereby solve environmental problems. Amongctielenges for chemists include discovery and ldgweent
of novel and simple environmentally safe chemicalcpsses for selective synthesis by identifyingraktive
reaction conditions and solvents for much improgetectivity, energy conservation and less or nactovaste
generation and inherently safer chemical productserefore, to address depletion of natural rescutaed

preservation of ecosystem it is just urgent to admpcalled “greener technologies” to make chemagmnts for
well being of human health.

Being a heterocyclic compound, benzothiazole fingks in research as a starting material for thenggig of larger
compounds, usually bioactive structures. Its araitgtmakes it relatively stable; although, as #ehecycle, it has
reactive sites, which allow for functionalizatid,3]

A large number of therapeutic agents are syntheésizth the help of benzothiazole nucleus[aliring recent years
there have been some interesting developments einbiblogical activities of benzothiazole derivagvEhese
compounds have special significance in the fieldnefdicinal chemistry due to their remarkable phaolayical

potentialities[5,6]. Considering above fact, it wdscided to use different method to synthesis béiezole
derivative as an effective scaffold.

MATERIALSAND METHODS

All raw materials used in the synthesis have beetained from M/S Fluka AG (Bachs, Switzerland) avit
Sigma-Aldrich chemicals and Co. Inc. (Milwoukee, WISA). Microwave Synthesis Reactor (Monowave 300
Anton Parr), ultrasound irradiation was carried outJltrasonic Bath model number XUBA3 having nrayim
power output of 200W and 50-60 Hef#elting points were recorded on a Thermonik Meltpgjnt Apparatus
(Campbell Electronics, Mumbai, India) and are unected. IR spectra were recorded on an IR-Affin8fjmadzu
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using DRS systentH-NMR spectra have been recorded on a JEOL AL-40NMR spectrometer (400 MHz,
JEOL Ltd., Tokyo, Japan), using TMS as internahdtad in solvent DMSO. Mass data have been recooded
Agilent GC-MS Elemental analysis has been carrigdom a C, H, and N Elemental Analyzer (Thermo-igan
Flash EA 1112, Italy) Mass spectroscopy is donasigg GC-MS of Agilent.

3.0 Reaction Scheme

NN 1.Dry Acetone/Reflux N
K,CO; X
| Nx +cic 2 N x—
R—IL_ HCOOGH; | X—CH,COOGH

2. Microwave Irradiatio
3. Ulsound irradiation R
1 2(ac)

X: NH, SH
MATERIALSAND METHODS

4.0 Experimental

Method 1: Conventional

4.1 Synthesis of ethyl [(1, 3-benzothiazol-2-yl) sulfanyl] acetate

2-aminobenzothiazole / 2-mercaptobenzothiazolel(®) was dissolved in acetone stirred for 30 mind K,CO;

(0.005M) was added and reflux the reaction mixtetbyl chloroacetate (0.01M) was added over theogesf 15
mins. Reflux the reaction mixture till completiof reaction. Reaction was monitored by TLC. The acetwas
removed from the filtrate by distillation the remiaig filtrate was poured into well stirred, ice-dolater. Clear
solution was extracted with diethyl ether to extramduct from aqueous layer. Recrystallized thedpct from
acetone.The characterization data is given on table

Method 2: Microwave Irradiation

4.2 Synthesis of ethyl [(1, 3-benzothiazol-2-yl) sulfanyl] acetate

2-aminobenzothiazole/2-mercaptobenzothiazole (M)1K,CO; (0.005M) and ethyl chloroacetate (0.01M) was
mixed thoroughly and taken in 10ml vial, contenttbé vial was irradiated under microwave irradiatior 4
minutes at 180C. Reaction was monitored by TLC. Solid producistformed was purified by recrystallisation. The
characterization data is given on table 1.

Method 3: Ultrasound Irradiation

4.3 Synthesis of ethyl [(1, 3-benzothiazol-2-yl) sulfanyl] acetate

2-amino Benzothiazole /2-mercaptobenzothiazolel(@)) K,CO; (0.005M) and ethyl chloroacetate (0.01M) were
taken in 200ml round bottom flask, Content of tlasK was subjected to ultrasound irradiation fonfibutes. After
completion of reaction the content was poured antshed ice, resulting solid thus obtained was reggd through
filtration, formation of product was confirmed bkysical data .The characterization data is givetabte 1.

Table 1: Comparative data of synthesizeed compounds

MP Conventional Method | Microwavelrradiation | Ultrasound Irradiation
Comps | X R ©C) | Time(min) Yield Time Yield Time Yield
(%) (min) (%) (min) (%)
2a NH H 166 122 62 4 92 15 79
2b NH, | OCH; 145 136 39 5 90 15 75
2c NH, | OGHs | 158 148 70 4 82 15 82
2d SH H 172 120 55 9 79 15 77
2e SH OGHs | 178 150 58 15 76 15 76
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Table 2: Characterisation data

Compounds 'H NMR (6 ppm) IR(cm™) MS
N
o N\ NHCH.CO0CMH 2.28(t, 3H), 3.15(q,2H), 4.87(s,2H),|  1732(CO), 236[M'] (CriHiN:0,S),
S> 2C00CHs | 701.8.02 (m, 4H, Ar-H), 5.22 (s, 1H)  3320(NH) | 192(GHNS), 135(GHsNS).
N 2.30(t, 3H), 2.45(s,3H), 3.20(q,2H) 266[M"] (C12H:aN:05S),
2b /@[\%NHCHZCOOCZHS 4.27(s,2H), 7.04-8.09 (m, 3H, Ar-H) é;zlg((ﬁag 180
HaC s 5.12 (s, 1H) (CsHeN:0S).
N
2.30(t, 3H), 2.68(t, 3H), 3.22 (q,2H .
2 /@[\>—NHCH2COOCZH5 4.62(§ 2H))3.87(o(| ZH))7.01_8(.32 (21 1730(CO), 280[M"] (C1sHisN205S),
/~o s 3H, Ar-H), 5.22 (s, 1H) " 3350(NH) 194(GHuN-0S)

H3C

N
2d @[ \>—S—CHZCOOC2H5 2.48(t, 3H), 3.89 (q,2H) 4.77(s,2H),|  1740(CO), 253[M'] (CHuS:0NY),
S

7.09-8.09 (M, 4H, Ar-H) 690 (C-S) 167(GHsNS,),
N 2.10(t, 3H), 2.44(t, 3H), 3.09(q,2H), . .
2e /C[ D—s—crcoocs | 359 ((q 2H)) 4.87((5 2H)) ey )(m 1743(CO). | 297IM1 (CaathsNO,S),
o s sl vy 699 (C-S) 211(GHNOS)

RESULTSAND DISCUSSION

In microwave assisted synthesis, the product fr@ae2 was formed within the range of 2-15 minutes ¢ée yield
range of desired products 2(a-e) depicted in Tabf@ptimal reaction time for the synthesis was 2+ at 186C.

Similarly the synthesis of compounds 2(a-e) was altempted under the ultrasound irradiation comufit and it
was found that at content 15 minutes of duratiendésired product was formed with comparatively emate yield
between conventional and microwave method. Wheteasraditional method has consumed more amoutiimef
to form the desired product but with the less yieldhe compounds which clearly indicated the losproduct as
well as time consuming also this requires congtaotitoring.

CONCLUSION

The study clearly showed that, safe chemical psEsgre very much important for environment. Toettged
greener techniques for synthesis is very impoff@nthe fututre scope of all chemists.
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