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ABSTRACT

Biologically active N-Methyl derivative of 4-(2-bromonaphthalen-6-y1)-6-aryl-6H-1,3-thiazin-2-amines have been
synthesized by the reaction of N-Methylthiourea with 1-(2-bromonaphthal en-6-yl)-3-arylprop-2-en-1-ones which
were obtained from the Claisen-Shimidt reaction of 1-(2-bromonaphthal en-6-yl)ethanone in the presence of base.
The structure of the synthesized N-Methyl-1,3-thiazines were determined by using IR and NMR spectral
measurements. The antimicrobial activities of the synthesized compounds showed very potent activity against the
fungi, Aspergillus nigar and the bacteria, Escherchia coli.

Keywords: Synthesis, bromoacetylnaphthalene, N-Methyl-1,3#im-2-amine, characterization, antimicrobial
screening.

INTRODUCTION

The synthesis of heterocyclic compounds contaidijggthiazine central core has been the focus ddtgreerest.
This is due to the diverse pharmacological acésitof 1,3-thiazine with different side chains. Als@-thiazine
nucleus is the active core of cephalosporin anchaeycin, which are among the most widely ugeldctum
antibiotics [1]. In general heterocycles with ménan one hetero atom especially the sulphur amdgsh with N-
C-S linkage are interesting biological agents. phesence of amino group at the second position 3tHiazine
moiety are pharmaceutically interesting entitiesl diave used as antifungal [2], antibacterial [3iti-&llV [4],
cannabinoid receptor agonists [5], antioxidant [&htimycobacterial [7] etc. Bioactive molecules hwibromo
substitution are very good synthon for biologicadigtive targets [8] and are antimicrobials [9]. @gito their
chemical and biological interest, synthesis of masi 2-amino-1,3-thiazine derivatives have beenrtedan the
literature but the N-methyl derivatives of 2-amih@-thiazines with bromo substitution are hithartweported and
also as part of our continuing study on the synshefkdifferent 1,3-thiazine derivatives we now eepthat the title
compounds can be conveniently prepared startingm fr@asily available aromatic aldehydes and
bromoacetylnaphthalenes. Also assayed their amtiotial activity against some common pathogens Bézillus
subtilis, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Aspergillus niger and Aspergillus
flavus.

MATERIALS AND METHODS

All the chemicals were analytical grade and solsemtre distilled before use. Melting points ofth# synthesized
compounds were determined in open capillary tulmearoelectro thermal apparatus and are uncorrethedpurity
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of the compounds were checked by TLC using siliek@ The IR spectra were recorded on SHIMADZU RT-I
spectrometer using KBr pellet. THel and®*C NMR spectra were recorded on Bruker (AMX-400 MH=ing
CDClzas solvent and TMS as an internal standard (chéstidts iné ppm).

Procedure for preparation of 1-(2- bromonaphthalené-yl)ethanone (2)
The titled compound was prepared by the acetylaifdxbromonaphthalene using acetylchloride inatigmzene in
the presence of anhydrous aluminium chloride [10].

General procedure for preparation of 1-(2-bromonaphhalen-6-yl)-3-aryl prop-2-en-1-ones (3a-g)
Quantitative amounts of substituted aromatic aldeh{0.02 mol) and 1-(2-bromonaphthalen-6-yl)ethan{h02
mol) in ethanol (50 mL),were heated over a wate¢h bile a solution of sodium hydroxide (1.5g in 5w water)
was added slowly during 15 minutes and the heatiag continued for further 15 minutes. The soluti@s cooled,
filtered the product and recrystallised from etHano

General procedure for preparation of 4-(2-bromonaphhalen-6-yl)-N-methyl-6-aryl-6H-1,3-thiazin-2-amine
(4a-g)

A solution containing 1-(2-bromonaphthalen-6-yla8Aprop-2-en-1-one (0.01mol), N-MethylthioureaQD.mol)
and KOH (0.02 mol) in ethanol (50 mL) was refluXed 3-4 hours and the reaction was monitored by TAfer
completion of the reaction, one third of the sotvevas removed under reduced pressure, cooled tm roo
temperature, poured to ice cold water and filtettesl solid productThe pure N-methylamino-1,3-thiazines were
obtained by column chromatographic technique usemzene-ethyl acetate as eluting solvent.

4-(2-bromonaphthalen-6-yl)-N-methyl-6-phenyl-6H-1,2hiazin-2-amine (4a)

M.F: CiH17N,BrS, Yield: 94%, M.P: 74°C; IR (KBr, ci): 3421.53 (NH), 2923.12 (GFBtr. in N-CH), 1675.33
(C=N), 1523.11 (C=C), 1457.78 (C-NH), 1268.48 (C-"$) NMR (5, ppm): 5.19 (d, 1H, &H, J=4.8 Hz), 5.35
(dd, 1H, G-H, J =2.0 Hz, Js=4.4 Hz), 7.84 (NH, merged signal), 3.32 (s, 3HCNg), 7.31-7.82 [m, 11H (Ar-
H)+1H (NH)]; **C NMR @, ppm): 176.09 (C-2), 141.04 (C-4), 101.12 (C-5),46 (C-6), 29.75 (N-CH and
123.89-136.48 (Ar-C).

4-(2-bromonaphthalen-6-yl)-6-(4-bromophenyl)-N-metlyl-6H-1,3-thiazin-2-amine (4b)

M.F: C,1H1N2BILS, Yield: 91%, M.P: 63°C; IR (KBr, ch): 3426.48 (NH), 2922.75 (GFBtr. in N-CH), 1673.37
(C=N), 1531.35 (C=C), 1476.40 (C-NH), 1277.63 (C-SH NMR (5, ppm): 5.50 (dd, 1H, £&H, J =2.0 Hz,
J15=4.8 Hz), 5.72 (d, 1H, &£H, J=5.2 Hz), 7.88 (s, 1H, NH,,D exchangeable), 3.33 (s, 3H, N-gH7.18-7.98 [m,
10H (Ar-H)+1H (NH)]; **C NMR (5, ppm): 176.96 (C-2), 139.68 (C-4), 99.20 (C-5),640(C-6), 36.64 (N-Ch)
and 123.91-136.52 (Ar-C).

4-(2-bromonaphthalen-6-yl)-6-(2-chlorophenyl)-N-metyl-6H-1,3-thiazin-2-amine (4c)

M.F: CuHigNL,BrSCl, Yield: 85%, M.P: 60°C; IR (KBr, cif): 3427.24 (NH), 2923.40 (GFStr. in N-CH),

1673.68 (C=N), 1530.94 (C=C), 1476.31 (C-NH), 123YC-S); '"H NMR (3, ppm): 5.48 (dd, 1H, £H, J =2.0

Hz, J »=4.8 Hz), 5.74 (d, 1H, £H, J=4.8 Hz), 7.84 (NH, merged signal), 3.35 (4, BI-CH;), 7.48-7.82 [m, 10H
(Ar-H)+1H (NH)]; *C NMR @, ppm): 177.01 (C-2), 137.99 (C-4), 99.16 (C-5),680(C-6), 30.99 (N-Ck and
123.90-136.51 (Ar-C).

4-(2-bromonaphthalen-6-yl)-6-(4-chlorophenyl)-N-mehyl-6H-1,3-thiazin-2-amine (4d)

M.F: C,;H1gNL,BrSCI, Yield: 92%, M.P: 70°C; IR (KBr, c): 3430.29 (NH), 2921.50 (GFStr. in N-CH),

1683.60 (C=N), 1523.55 (C=C), 1475.28 (C-NH), 1227(C-S);'"H NMR (5, ppm): 5.48 (dd, 1H, £H, J, =2.0
Hz, J +=4.8 Hz), 5.74 (d, 1H, £H, J=4.8 Hz), NH-merged with aromatic signal, 3(843H, N-CH), 7.34-8.05 [m,
10H (Ar-H)+1H (NH)]; **C NMR (6, ppm): 177.02 (C-2), 138.00 (C-4), 99.16 (C-5),640(C-6), 30.98 (N-Ch)

and 123.90-136.52 (Ar-C).

4-(2-bromonaphthalen-6-yl)-6-(3,4-dimethoxyphenylN-methyl-6H-1,3-thiazin-2-amine (4e)

M.F: CyHoN,O,BrS, Yield: 82%, M.P: 78°C; IR (KBr, c): 3423.09 (NH), 2926.46 (GFBtr. in N-CH),

1675.66 (C=N), 1514.80 (C=C), 1461.15 (C-NH), 1289(C-S); 'H NMR 6, ppm): 5.13 (d, 1H, &H, J=4.8
Hz), 5.34 (dd, 1H, §H, J,=2.0 Hz, 35=4.8 Hz), 7.85 (NH, merged signal), 3.33 (s, 3HCN;), 7.53-8.05 [m, 9H
(Ar-H)+1H (NH)], 3.85 (s, 6H, -OCH); **C NMR (3, ppm): 175.91 (C-2), 136.49 (C-4), 101.28 (C-%),35 (C-6),
30.37 (N-CH), 123.85-136.17 (Ar-C), 56.07 and 55.87 (OfH

247
www.scholar sresear chlibrary.com



N. Prakash and N. Ingarsal Der Pharma Chemica, 2015, 7 (10):246-250

4-(2-bromonaphthalen-6-yl)-6-(4-methoxyphenyl)-N-minyl-6H-1,3-thiazin-2-amine (4f)

M.F: CH1gNL,OBIS, Yield: 78%, M.P: 67°C; IR (KBr, cti): 3420.64 (NH), 2925.77 (GFBtr. in N-CH,), 1675.34
(C=N), 1570.55 (C=C), 1459.40 (C-NH), 1247.45 (C-&1 NMR (§, ppm): 5.13 (d, 1H, £H, J=4.8 Hz), 5.32
(dd, 1H, G-H, J =2.8 Hz, J5=4.8 Hz), NH-merged with aromatic signal, 3.3138, N-CH), 7.54-8.02 [m, 10H
(Ar-H)+1H (NH)], 3.75 (s, 3H, -OCH); **C NMR (3, ppm): 176.00 (C-2), 136.49 (C-4), 101.34 (C-%),30 (C-6),
31.00 (N-CH), 55.41 (OCH) and 123.85-134.50 (Ar-C).

4-(2-bromonaphthalen-6-yl)-6-(3-nitrophenyl)-N-mettyl-6H-1,3-thiazin-2-amine (49)

M.F: CyuHigNsO,BrS, Yield: 89%, M.P: 76°C; IR (KBr, c): 3440.99 (NH), 2922.12 (G¥Btr. in N-CH),
1619.64 (C=N), 1527.08 (C=C), 1462.02 (C-NH), 1838(C-S); 'H NMR (3, ppm): 5.07 (d, 1H, £H, J=4.4
Hz), 5.30 (dd, 1H, &H, J ,=1.6 Hz, 4:=4.4 Hz), NH-merged with aromatic signal, 3.313d, N-CH;), 7.47-8.05
[m, 10H (Ar-H)+1H (NH)]; **C NMR @, ppm): 176.00 (C-2), 136.46 (C-4), 101.29 (C-5),4% (C-6), 30.96 (N-
CHs) and 123.88-134.57 (Ar-C).

Antimicrobial activity

Invitro antimicrobial activity was carried out bying Mueller-Hinton broth method. Antibacterial isittes were
screened against two gram positive and two granathnegbacterias. Antifungal activities were screkagainst
Aspergillus flavus and Aspergillus niger. The microorganisms were collected from Microbigleyculture collection
and gene bank (MTCC), Chandigarh, India. Both aatierial and antifungal activities were studiednbgasuring
the zone of inhibition on agar plates at conceianatOpg/mL and Gentamicin used as the standardritibacterial
and Fluconazole used as the standard for antiflagsiities respectively.

RESULTS AND DISCUSSION

The N-Methyl derivatives of different types of comymds possess diversified biological activities: iRstance, the
secondary metabolites [11] of N-methylamino acidstaining peptide natural products (e.g. vancomycin
cyclosporine and actinomycin D) have found clinigsé due in part to the physical properties andnated stability
conferred by the N-methylamino acids present iiir thteucture. Also by the introduction of methyl ety in to the
amino group increase the proteolytic stability #ipdphilicity [12-13]. The amino thiazines are alsaving number
of pharmacological properties and based on theidifigs, in this report, we have synthesized the éthyl
derivatives of 1,3-thiazin-2-amine by using N-metiyourea in the following method.

The chalcones3@-g) of 1-(2-bromonaphthalen-6-yl)ethanor® {s prepared by the Claisen-Schmidt condensation
of (2) with different aromatic aldehydes. The formedicbaes are treated with N-Methylthiourea in thesprece of
base yields the corresponding substituted N-metiBAthiazines 4a-49g (Scheme-). The formation of thiazine
follows the Michael type addition of N-Methylthicea toa,p-unsaturated ketone and cyclisation [14].

The structure of the synthesized compounds areactaized by using IR and NMR spectral measureméiis IR
spectra of synthesized compounds showed the clasditt absorption bands like 3420-3440c(NH- Str.), 2920-
2926 cm' (CH; Str. in N-CH;), 1620-1675 cm (C=N Str.), 1510-1531 cm(C=C Str.), 1450-1475 ci(C-NH

Str.) and 1247-1279 ¢(C-S Str.). The IR spectra absorption band at 28286 cni is evident from the methyl
group at nitrogen atom and without methyl groupe tompound 2-amino-1,3-thiazine does not showed any
absorption band at this region [15].

The'H NMR spectra of all the synthesized compounds slbiwo types of signals for H-5 and H-6 protonshia
thiazine moiety. The signal at the chemical shiftlues from 5.0 to 5.50 ppm is due to H-5 proton &r80-5.74
ppm is corresponds to H-6 proton. Both H-5 and pr@ons showed two types of splitting pattern, endoublet
with coupling constant J=4.8-5.2 Hz and anothedasiblet of doublet (J5=1.6-2.8 Hz, J;=4.4-4.8 Hz). The
doublet of doublet might be the long range couplifigd-5 or H-6 proton with imino proton. The paigiation of
imino proton in long range coupling is derived frahe reduced multiplicity of signals for H-5 or Hshowed
doublet insteadof doublet of doublet in theCDexperiment in NMR. The N-methyl protons signabgpears as a
singlet at the chemical shift value 3.3 ppm. Thaorproton (-NH) resonates in the aromatic regibawd 7.8 ppm
and is DO exchangeable. The aromatic protons showed thanacteristic multiplets in the region 7.18-8.0 ppm
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N-Methyl-1,3-thiazin-2-amine Formation

The **C NMR spectra of compounds give the characterigigmical shift values and ar& ppm) 30.36 (N-Ch),
40 (C-6), 99-101 (C-5), 136-141 (C-4), 176-177 (B)\and 123-136 (Ar-C) respectively. TR NMR spectral
data of synthesized compounds also support thetstaes. In addition with these spectral evidentiescompounds
were tested their physical parameters like TLC raedting points are also quite different from stagtmaterials.

Antimicrobial Screening

All the synthesized compoundéalg) were tested their antibacterial and antifungéivdies against representative
bacteriaBacillus subtilis, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa and fungiAspergillus
niger andAspergillus flavus (Table-1).

All the compounds are active against gram postivevell as gram negative bacterias especially rmctige against
gram negative bacterigscherichia coli and fungi- Aspergillus niger. Among the synthesized thiazines, the
compound without substitution in the phenyl ridg)( phenyl ring containing nitro grougd) and dimethoxy group
(4e) had the best overall antibacterial profile wheympared to standard Gentamicin agaiBatillus subtilis,
Staphylococcus aureus and Escherichia coli. The 2-Chloro substituted thiazinéd| is equally active with standared
againstPseudomonas aeruginosa and other compounds are less active against tbiet

Table — 1 ASSAY OF ANTIMICROBIAL ACTIVITY

S.No Microbes Zone of Inhibition (mm in diameter)
" | Bacteria Control | Standard* | 4a | 4b | 4c | 4d | 4e | 4f | 49
1 Badllusaubtilis - 18 18| 15| 12| 19[12| 20| 14
2 Saphylococcusaureus - 15 1713|1217 10| 18| 11
3 Escherichiacoli - 22 23| 19| 22| 25| 16| 25| 16
4 Psaudononasaeruginosa - 21 15| 21| 16| 18| 12| 18| 18
Fungi
5 Agpergillusniger - 11 12| 12|14 11| 16| 13| 14
6 Agergillusflawus 1z 12| 06| 05| 8 |22]1C)| 8

*Gentamicin (Bacteria)
*Fluconazole (Fungi)

CONCLUSION

A series of N-Methyl derivatives of 4-(2-bromonapdien-6-yl)-6-aryl-6H-1,3-thiazin-2-amines were thasized
by the reaction of N-Methylthiourea and 1-(2-broraphthalen-6-yl)-3-arylprop-2-en-1-ones in the pneseof
KOH. The synthesized compounds are characterizedRbgnd NMR spectra. All the compounds are tesheir t
antimicrobial activity using Gentamicin and Flucaake as the standard.
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