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ABSTRACT

Research in Pharmaceutical Chemistry renders d witle in the discovery of newer therapeutic ageftsiazines
constitute an interesting class of heterocyclic poands with diverse biological and pharmaceuticadfies such
as antimicrobial, anticonvulsant, anthelmintic, isral, herbicidal, pesticidal, analgesic and arntiflammatory
activities. Moreover thiazine nucleus is a pharnm@auare of cephalosporin’s that occupy a very impottplace in
the field of antibiotics. Search for new molecutesitinues because of fast development of micrabiiktance
towards existing molecules and therefore new themiderivatives were synthesized with an aim topgétnt
antimicrobial agents. Acetyl acetone on Claisenidh condensation with various aromatic aldehydepriesence
of dilute sodium hydroxide afforded the correspagdchalcones derivatives. Further these compoundse w
subjected to cyclocondensation with thiourea, gatetl by agueous potassium hydroxidegdion 2-imino-3,6-
dihydro-2H- 1,3-thiazine derivatives. Characteripat of the synthesized compounds was done by spiectral
techniques UV, IRH NMR & MASS. Antibacterial and antifungal scregninas performed by cup plate method
using the standards Ciprofloxacin and fluconaz@spectively.
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INTRODUCTION

Thiazines constitute an interesting class of hetgiec compounds with diverse biological and phacedical
profiles such as antimicrobial, anticonvulsant,hafrnintic, antiviral, herbicidal, pesticidal, anefjc and anti-
inflammatory activities. Moreover thiazine nucleissa pharmacophore of cephalosporin’s that occupyery
important place in the field of antibiotics. Searfcdn new molecules continues because of fast dpwedmt of
microbial resistance towards existing molecules tedefore new thiazines derivatives were syntleesizith an
aim to get potent antimicrobial agents. Althoughuanber of drugs are available in the market, tlectefor new
molecules continues because of fast developmeaniabbial resistance towards existing molecules.

In the present study, 2-imino-3,6-dihydro-2H- 1h&rine derivativeda-j were prepared by reacting acetyl acetone
on Claisen-Schmidt condensation with various ar@redtiehydes in presence of dilute sodium hydroxidethyl
alcohol afforded the corresponding chalcon8sj§ derivatives. Further these compounds were subjeded
cyclocondensation with thiourea, catalyzed by tmaablic potassium hydroxide for about 14-hrs, thedpct4a-j
were producedScheme-|)
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MATERIALSAND METHODS

The melting points were determined in open capiltabes and are uncorrected. The purity of the acamgs was
checked by TLC. The IR spectra were recorded om&thitu FTIR spectrophotometer using KBr pellets disc
method. The'HNMR spectra were taken on Bruker 400 MHZ AVENCEeapophotometer using CDCI3 using
tetramethylsilane as internal reference. The chalmébifts are reported in parts per million dowltdfidrom
tetramethylsilane. Mass spectra were recorded otMISCSchimadzu 2010A using dimethyl sulfoxide as/ent.
The elemental analysis was carried out using Fianegalyzer.

All the compounds gave satisfactory chemical ansly'e homogencity of the compounds was checketiLity on
aluminum foil packed precoated silica gel plateBgis- Hexane and ethyl acetate (8:2) as mobiles@lrand
visualized non specific method by iodine vaporse Tésults are in table 1.

General Procedure:

A) Synthesis of chalcones(a-j):

1la) An equimolar quantities of various aromaticelgtle (0.01mol) and acetyl acetone (0.01mol) wigotled in
minimum amount of absolute ethanol (15ml).Sodiundrbyide solution (0.02mol) was added slowly and the
mixture stirred for 2hrs until the entire mixturedomes very cloudy. Then the mixture was pouredlglin to
250ml of ice cold water with constant stirring acept in refregirator for 24hrs.The yellow solid thabtained was
filtered, dried and recrystalized from ethanol.

B) Synthesis of 2-imino-3,6-dihydro-2H- 1,3-thiazine derivatives(a-j):

1a) A mixture of Benzilidine acetyl acetone (0.01nand thiourea (0.01mol) were dissolved in ethempbtassium
hydroxide (15ml). The reaction mixture was refldXer 14hrs.The mixture was then poured in to 206fite cold
water and stirring was continued for about 1hr &egdt overnight in refrigerator. The precipitate abed was
filtered, washed with water and recrystalized véthanol. The completion of reaction as monitored bg.

M ethodology
1]
R I/CHa R o NH,
— CH R? Hﬂl—& R S ~NH
R CHO “ NAOHEtOH, “ / e —~ \(
A 14hrs Reflux
(4]
2 1
1 3(a-m) R
4(a-m)
Scheme-|
The physical data of the synthesized compoundiwé&ndn the below table 1.
Table1: PHYSICOCHEMICAL PARAMETERS
S.NO R Mol. formula % Yield| Melting PoinfC) | R value
a H Ci,H12N,SO 84% 120-12C 0.54
b 4-(N-CH3) Ci2H1:N,SFO 81% 180-18¢ 0.56
c 3-Cl CiH1N,SOCL | 67% 15C-152°C 0.81
d 4-Cl CizH12N,SOCL 69% 150-15C 0.64
e 314'(OCH;)2 C15H19N204S 84% 87-8&: 091
f 3,45-(0CH); | CiHi7/N,0sS 80% 102-10%C 0.62
g 4-F GuH1sN,0S 74% 120-17¢C 0.54
h 2-NO, C1H17N305S 66 121-12% 0.81
i 3-NO, Ci14H17N303S 62 11¢-122°C 0.8¢€
j 4-NO, Ci1aH17N203S 72 12¢-122°C 0.7¢
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Antimicrobial Activity:

All the synthesized compounds were evaluated feir tim vitro antibacterial activity against two &n positive
(Staphylococcus aureusind Bacillus subtilis) and two Gram negativeE§cherichia coli and Klebisiella
pneumonia),two antifungal strains A. niger C. allsis,at concentration of 150 micrograms/ml using clgtep
method and MIC was determined by agar streak dituthethod. Ciprofloxacin at a concentration of/bd was
used as standard for antibacterial activity anddhazole at a concentration ofy2®l was used as standard for
antifungal activity. The zone of inhibition was nseeed in mm for all the synthesized compounds eesgmted in
Table 2.

TABLE 2: Antimicrobial Activity of synthesized compounds 4a-j

Zone of inhibition in mm Zone of inhibition in mm
Compound NO Antibacterial activity Antifungal activity
S.aureus | B.subtilis | E.coli | K. pneumoniae | C.albicans A. niger
a 14 16 19 12 6 12
b 19 21 16 24 10 15
c 18 20 20 16 8 14
d 9 7 9 11 7 8
e 21 20 18 21 12 15
f 9 12 8 11 9 12
g 18 21 18 23 10 14
h 21 20 18 21 12 16
i 13 12 16 11 14 12
i 18 21 18 23 10 14
Ciprofloxacin 35 31 32 30 - -
Fluconazole - - - - 19 18

Graphical representation of biological activity
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RESULTSAND DISCUSSION

The structures of new compounds prepared duringtbgent investigation have been authenticallybisted by
their UV, IR, NMR, Mass spectral studies and eleraeanalysis. In the following section the spdcstadies of
some selected compounds have been dealt. The cochmienylhex-5-ene-2,4-dione I[S1] has been prephye
condensing one mole of acetyl acetone with one mbleenzaldehyde. The formation I[S1] has beenciu@id by
its UV spectrum. The starting material acetyl anetexhibited\max at 258.5 nm. The compound | [S1] exhibited
Amax at 324 nm. This clearly indicate that the baltihomic shift is attributed because of =CH-Ar chophore.
The formation of | [S1] has been indicated by & dpectrum. The starting material, exhibited charéstic
absorption band at 1660 éndue to C=0 group. The compound Il [S1] exhibité@racteristic absorption band at
1652 cnt' due to C=0 group. The appearance of a charaétebiahd at C=0 is mainly due top- unsaturation.
This clearly indicated the formation of 1A [S1]inSilarly the formations of compounds Il [S. 2-6]veaalso been
indicated by their IR spectra. The formation of[$2] has also been indicated by 4 NMR spectrum. The
presence 0d2.54 (s, 1H,CH)$3.56 (s, 3H, Ch), 83.58 (s, 2H, CH), 83.74 (s, 6H, N(CH),),651(s,1H, NH), 6.69-
6.68(m,5H, Ar H) clearly indicated the formation ItfS2]. The formation of phenylhex-5-ene-2,4-diotkS (4)]
has been confirmed by its mass spectrum. The mlaleimn peak of 1I[S (6)] has been observed at @0&hich is
equal to (m+1) peak in positive mode. The formatwdphenylhex-5-ene-2,4-dione [IIS (4)] has beetidated by
its elemental (C, H, N) analysis. The calculated ahserved % values are within 0.5 limits. The poomd 2-
imino-3,6-dihydro-2H- 1,3-thiazine [lIlIK (1)] haselen prepared by cyclocondensation of phenylhexesZes-
dione IIS (1) with thiourea in presence of potasshydroxide. The formation IlIK (1) has been inda by its UV
spectrum. The compound IIS (1) exhibiteshax at 324 nm. The compound 11K (1) exhibiteohax at 296 nm.
This clearly indicates that the hypsochromic sisifattributed because of cyclocondensation. Thedtion of 111K
(1) has been indicated by its IR spectrum. The aamg IIS (1) exhibited characteristic absorptiomdat 1660
cm® due to C=0 group. The absence of 1649'@nd the appearance of 3411.46"'caNH) and 3085.55 cth
(cyclic NH) clearly indicated the formation of 111KL). Similarly the formation of compounds IIB 2,5 and 7) has
been indicated by their IR spectra. The formatibtil& [2] has also been indicated by itst NMR spectrum. The
presence 0d2.54 (s, 1H,CH)$3.56 (s, 3H, Ch), 63.58 (s, 2H, CH), 83.74 (s, 6H, N(CH),),651(s,1H, NH), 6.69-
6.68(m,5H, Ar H) clearly indicated the formation ItifK2]. The formation of IlIK (1) has been confired by its
mass spectrum. The molecular ion peak of IlIK (43 lbeen observed at m/z 288, which is equal to jNe&k in
positive mode.

CONCLUSION

All the synthesized compounds were screened foir thietibacterial and antifungal activity againstintan
pathogenic gram-positive and gram-negative micraoigns using ciprofloxacin and fluconazole as siashd
references. All the compounds were active agahmstentire tested microorganism compared to stanaiaddthe
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MIC value of 15@/ml againstEscherichia coli, Staphylococcus aures, Pseudoma@ssiginosa, Klebisiella
pneamoniae and Asperigillus niger, Candida albicalamong all the compound4a-j showed potent antimicrobial
activity.

The newly compounds were synthesized by using €ldaiSchmidt condensation and Michael addition. The
structures of newly synthesized compounds are atitiadly established on the basis of UV, fR{ NMR, Mass
spectral data and elemental analysis.
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