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benzothiazol-2-ylsulfanyl)alkyl]-1,3,4-thiadiazole-2-(3H)-thione
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ABSTRACT

A number of benzothiazole-2-ylsulfanyl derivatives 2-(1,3-Benzothiazol -2-
ylsulfanyl)alkanoylhydrazide (IA — IG) and 5-[1-(1,3-Benzothiazol-2-
ylsulfanyl)alkyl]-1,3,4-thiadiazole-2-(3H) thione (I1A-11G) have been
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synthesised from (1,3-Benzothiazol-2-ylsulfanyl)acetic acid. These
compounds were synthesied and characterized from their FT.1.R, and H-
NMR spectral studies. The compound (I1A to 11G) were screened for
antibacterial activity and antifungal properties. The compound 2A-2G
showed appreciable antifungal and antibacterial activity.

© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Thebenzimidazoleand benzothaizolederivativesare
most promising moleculesfor pharmacol ogica point of
view!>3, A large number of benzothiazoleand benzimi-
dazolederivativesare used aspotentia drugsin treat-
ment of various diseases®9. A considerable number of
benzothiazole and benzimidazol ederivativesare used
asantidiabaticd®, antihisaminicd™, andgesid®, antivird!,
Chemotherapeutic™?, antifungd™, antiparasitic'?, an-
tiulcer®3, antiHIVR | anticancer™™ and antibioti €l
substances.

RESULT AND DISCUSSION

2-Mercaptobenzothiazole(BtH) reactswith potas-
sium salt of 2-Chloroacetic acid or related a-
chloroakanoic acid in presence of K,CO, toyield 2-
(1,3-benzithiozol -2-ylsulfanyl)a kanoic acid (asshown
in Scheme-1). The alkanoic acid derivativesare con-
verted toitsethyl ester with dry ethanol in presence of

catalytic amount of conc. H,SO,. Theester onreflux-
ing with 98% hydrazine gave 2-(1,3-benzothiazol -2-
ylsulfanyl)akanoylhydrazide(IA to 1G).

ThegroupRtakenfor IAtolG are

IA=H,IB=-CH, IC=-CH,-CH,, ID =-CH,-
CH,-CH,, IE = -CH,-CH(CH,),, IF = -CH_(CH,),-
CH, and IG = -CH,-C.H,

Thealkanoylhydrazide (IA to 1G) were prepared
crystallised, analysed and these were used to
synthes sed thethiadiazolederivative (2A t0 2G). The
interaction of dkanoylhydrazide(IA toIG) withCS, in
pyridineon refluxing gavethiadiazol e derivatives 2A-
2G (BTATDT) according to Scheme-2

The products BTATh are mgjor product while
oxadiazole(BTAOT) wereobtainedinsmdl fractionin
impureform arenot being reported.

EXPERIMENTAL

The organic chemical used were obtained from
BDH, EMerck, Huka(Germany), SigmaAldrich, Loba
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chem. And Sd finechemicas. The solventsused were
extrapure chemica . Themeeting pointsof compounds
weredetermined by open capillary tubeand are uncor-
rected. The 'THNMR and *CNMR spectral of com-
poundswererecorded at C.D.R.I Lucknow and FTIR
spectraspectraat |1 T Patna. Themicrobial testswere
performed at Biotechnol ogy, Department of Science
College, Patna.

Elemental analysis of compoundswere obtained
from BIT Mesra, Ranchi (Vario EL CHNS anayser)
Massand Electronic absorption spectrawererecorded
a llT Patna.

Preparation of compounds

The compound 5-[1-(1,3-benzothiazol-2-
ylsulfanyl)alkyl]-1,3,4-thiadiazole-2-(3H)-thione (2A-
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2G) were prepared from 2-mercaptobenzothiazol e, o-
Chloroakanoic acid, hydrazine and carbon disul phide
inthreestepsasout linedin Scheme-|.

Sepl, Il

Preparation of 2-[1,3-benzothiazol-2-
ylsulfanyl]alkanoylhydrazide (IA-1G) from 2-
Mercaptol,3-benzothiazole.
Seplll

Preparation of 5-[1-(1,3-Benzothiazol-2-
ylsulfanyl)akyl]-1,34-thiadiazol-2-(3H)-thionefrom 1A
tol1G
Procedureof preparation of IAto1G.

These compoundswere synthesi sed by common
procedurefrom 1,3-Benzothiazol-2-ylthiol.

Sep-|

About 0.1 mole2-mercaptobenzothiazol wastaken
in50ml aqueousethanal andtrested with6 gram K ,,CO,
(0.05 moles). Theresulting solution was heated on a
seambathwith0.1 moleof potass umsdt of chloroacetic
acid dissolvedin 20 ml agueousethanol for twotothree
hoursandleft over night. Thecold solutionwasneutraised
withdilutehydrochloricacid and free2-(1,3-benzothiazol -
2-ylsulfanyl)acetic acid separated wasfiltered and dried
indesiccator. (Yeild 96-97%).

Sep-1|
Theprepared acid (0.05 mol) wasdissolved in 30

= Fyl| Peper

ml dry ethanol and treated with 0.5-1 ml conc H,SO,
and refluxed on water bath for 3to 4 hoursand excess
of ethanol wasremoved by didtillation. Theester formed
wastreated with 20 ml hydrazinehydrate (98%) heated
on steam bath at 60- 70°C for 4-5 hoursand left over-
night. Theresulting product was suspended in 30-40
ml water to remove soluble hydrazine sul phate. The
water insoluble 2-(1,3-benzothiazol-2-
ylsulfanyl)alkanoylhydrazide was filtered and
recrystallised with hot ethanol. TheM.Pand analytical
resultsof compound A to IG aregivenin Table-l

Synthesis of 5-[1-(1,3-benzothiazol-2-
ylsulfanyl)akyl]-1,34-thiadiazole (2A to 2B)

These compounds were prepared by same com-
mon procedure.

Procedure:

About 0.02 mole of 2-(1,3-benzothiazol-2-
ylsulfanyl)alkanoylhydrazidewastakenin 20 ml dis-
tilled pyridineand treated with 2.5 ml carbon disulphide
and resulting mixturewasrefluxed on steam bath for 3-
4 hourstill evolution of H2S ceased. The excess of
pyridinewasdistilled at reduced pressurewhen yellow
viscusmasswas| eft. The product wasdissolved in hot
ethanol and insoluble portion probably impure
oxadiazole derivative wasrejected. The solutionon
cooling gavecrystdlineprecipitate of pyridiniumsat of
5-[1-(1,3-benzothai zol-2-ylsulfanyl)alkyl]-1,3,4-
Thiadiazolewere obtaned. Theproduct was suspended

TABLE 1: Elemental analysisof compound 1A-1G and 2A - 2G

% Elemental analysis- Found (Calculated)

Comps-M.P°C (Formula) C H N S
1A- 269 (CoHgN3S,0) 45.36 (45.18) 3.61(3.76) 17.36 (17.57) 26.41 (26.77)
1B- 262 (C1oH1:NsS,0) 47.31 (47.43) 4.31 (4.35) 16.40 (16.60) 25,11 (25.29)
1C-259 (C11H1N3S,0) 49.13 (49.43) 4.53 (4.86) 15.61 (15.73) 23.61 (23.97)
1D- 263 (C1oH15N:S,0) 51.10 (51.24) 5.11 (5.33) 14.71 (14.94) 20,11 (22.27)
1E-267 (C1oH1sN:S0) 51.34 (51.24) 5.31 (5.33) 14.78 (14.94) 22.41(22.27)
1F-269 (C13H17:N3S,0) 52.28(52.89) 5.61(5.76) 14.10(14.23) 21.41(21.69)
1G-284 (C1gH15N5S,0) 58.11 (58.36) 4.41(4.55) 12.71(12.76) 19.16(19.45)
2A-281 (CoHsN3S,) 40,61 (40.40) 2.46 (2.35) 14.36(14.4) 43.01(43.09)
2B-278 (C11HoN5Sy) 42.32 (42.44) 2.96(2.89) 13.69 (13.50) 41.23 (41.15)
2C-273 (CoH1NsS,) 44.16 (44.30) 3.28(3.38) 12.93 (12.92) 39.18 (39.39)
2D-275 (CiH1sN3Sy)? 45.84 (46.01) 3.93(3.83) 12,56 (12.38) 37.69(37.75)
2E-269 (CraH1sNsSy)? 45.78 (46.01) 4.01(3.83) 12.41(12.38) 37.57 (37.75)
OF-280 (C14H1sN5S,) 47.41(47.59) 4.12(4.24) 11.73(11.89) 36.01(36.26)
2G-294 (CiH15N5S) 52.41(52.71) 3.51(3.36) 10.78(10.85) 32.90(33.07)
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inhot water and neutralised with diluteHCl to liberate
free1,3,4-Thiadiazolederivatives2A -2G. Theyield
was 70-75%. The product wasrecrystal lised with hot
ethanol tetrahydrofuran mixture.

Theproductswereandysed and resultsof C,H,N,S
analysisreportedin TABLE 1.

HNMR resultsof IA —1Gand 2A -2G

'HNMR Spectrafor some hydrazideA-G and fi-
nally isolated mixed benzothi azol e-2-yl sulfanylmethyl
substituted 1,3,4-thiadizole-2-(3H)-thioneswerere-
corded in DMSO or CDCI,. The'HNMR signals of
compounds recorded are tabulated in TABLE-
4.BCNMR spectraof few sampleswere recorded at
CDRI Lucknow to support the structureof thiadiazole
derivatives.

The'HNMR spectrum of 2-(1,3-benzothiazol -2-
ylsulfanyl)ethanoicacid hydrazide (I-A).

S
S 0]
/> N/
N C H_—C\
NHNH,
2-(1.3-benzothiazol-2-ylsulfanyl)acetohydrazide
(IA)

shows (-S-CH,-CO) protonsigna assinglet at 5 =
4.215 ppm and phenyl ring proton signa sbetween 6 =
7.346-7.874 ppm asmultiplet. TheNH and NH,, pro-
ton signalswereobserved at 6 = 8.001 and 8.027 ppm.
The!HNMR proton signal are consistent with struc-
ture of hydrazide I-A. The *HNMR spectrum of
sulfanylpropanoyl hydrazide (1-B) shows—CH, proton
signalsasdoubleat 2.165 and 2.195 ppm and (S-CH-
CO) protonsignalsasquarterate at 4.125-4.179 ppm
with Jvalue 18 Hz. The phenyl ring (CH) signalswere
obtained as multipleted = 7.384-7.804 ppm and NH
as well as NH, proton band at 8.121-8.189 ppm.
HNMR signal of phenylethanoic acid derivative hy-
drazide |-G shows (S-CH-CO) proton signal at 4.282
ppm assinglet and phenyl aswell asbenzothiazole phenyl
ring (CH) proton band as multiplete between 6 = 7.046
and 7.874 ppm.

I-A, 2-(1,3-Benzothiazol-2-ylsulfanyl)
ethanolylhydrazide (C,H,N,S,0) (S-CH,-CO) proton
signd, singlet =4.215 ppm, phenyl ring (C—H) pro-
ton band multipletd = 7.346 -7.874 ppm. NH, and NH

@Wu'c CHEMISTRY co—

proton bands 6 = 8.001 and 8.027 ppm.

IB, 2-(1,3-benzothiazol-2-ylsulfanyl)
propanoylhydrazide (C,H,,N.S,0), (SCH(CH,)-
CO) group CH, proton signalsasdouble =1.795 &
1.803. Jvaue8Hz and (S-CH-CO) proton signalsas
quartrated =4.173—7.195 ppm. Thephenyl ring pro-
ton signals as multiplets = 7.287-7.875 ppm. The—
NH,and NH protonsignalsat 5 =8.125and 5 = 8.186

ppm.
1C, 2-(1,3-benzothaizol-2-ylsulfanyl)
butanoylhydrazide (C,H,.N.S,0), (S-CH(Et)-CO)

group—CH,-CH, proton signalsasmultipletd = 1.735-
1.815 ppm, and (S-CH-CO) proton as triplet 56 =
4.215-4.224 ppm. The phenyl ring (CH) band 6 =
7.268-7.728 ppm asmulltiplet for 4 proton. The—NH,
and NH proton band at 8 = 8.176 and 8.248 ppm as
broad band.

IR sectra

Thespectrumof IA showsNH, and NH streches at
3310, 3245 and 3175 cm . The vCO band of 1A was
observed asstrong band at 1672 cm. A medium band
a 1625 cmrtisdtributed to-NH, deformation vibration
and strong band at 1595 cmi* as ring (C=N) stretch.
The 6NH of hydrazide was assigned to a IR band at
1508 cm™. The prominent i.r bands of 2-(1,3-
benzothiazol-2-ylsulfanyl)d kanoylhydrazidearegivenin
Table C. Theoccurrence of v(CO) band between 1670
1685 and NH,, and NH stretches between 3342-3140
cm-1aswdl asbenzothiazolering v(C=N) stretch be-
tween 1590-1602 cm* are consistent with assigned
structure of 1-A to 1G The i.r spectra of 5-[1-(1,3-
benzothiazol-2-ylsulfanyl)methyl]-1,3,4-thiadiazole-2-
(3H)-thione in KBr disc show the absence of v(CO)
sretchenear 1670-1685 c-* supporting thecyclization
of akanoylhydrazide (-CO-) group. Thering (N-H)
stretch was observed as medium band at 3310-3240
cmrtand alkyl CH stretching frequency was observed
medium band a 2860-2960 cm 2. Theringu(C=N) was
observed at 1605-1593 cm* and thionev(C=S) vibra-
tion between 1306-1330 cm 2. Thering (C-S-C) stretch
wasassigned to amedium band at 698-712cm ™. The
promimenti.r bandsof compound 2A to 2G arerecorded
inTable-D. Thei.r spectrd bandsof v(C=N), v(C=S),
v(C—S—C) and ring (N-H) vibration are consi stent
withthionestructureof compound 2A-2G
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TABLE 2: Diagnostic | R bandsof compoud 1Ato1Gincm™
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Compound NH,& NH stretches CH,, CH- stretch V(CO) &(NH,) v©(CN) &(NH) v(CSC)
1A 3310, 3245, 3145 3045, 2940 1672 1625 1595 1508 726
1B 3315, 3240 3052, 2945, 2840 1670 1622 1596 1512 715
1C 3318, 3215, 3142 3096, 2942, 2865 1678 1626 1590 1501 721
1D 3341, 3248, 3147 3055, 2945, 2862 1676 1620 1592 1506 728
1E 3301, 3218, 3116 3042, 2940, 2861 1682 1626 1594 1512 725
1F 3342, 3218, 3140 3060, 2928, 2865 1674 1623 1597 1501 706
1G 3301, 3205, 3162 3045, 2922, 2842 1685 1618 1602 1506 723

TABLE 3: Prominent IR bandsof compound 2A -2G
Compound v(NH) + v(C-H) v(CH)) v(C=N) v(C=9) v(NH) v(C-SC)
2A 3284, 2928 2840 1604 1322 1482 705
2B 3302, 2920 2862 1601 1318 1484 712
2C 3240, 2942 2862 1595 1312 1495 707
2D 3215, 2941 2855 1593 1321 1491 698
2E 3302, 2925 2861 1601 1328 1501 710
2F 3295, 2960 2847 1596 1306 1505 705
2G 2309, 3010 2910 1604 1330 1501 707
R.A.Stokbroekx; J.Med.Chem., 28, 1925-1933
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