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SYNTHESIS AND BIOLOGICAL EVALUATION
OF BENZOFUSED THIAZINE DERIVATIVES

Shravan Y. Jadhav
Department of Chemistry, DBF Dayanand
College of Arts & Science, Solapur,
Maharashtra, India.

ABSTRACT:
ew series of benzofused thiazine derivatives has been synthesized and characterized by using IR, ‘H
NMR and “C NMR. Among the synthesized compounds, compound P1 was evaluated for their
antioxidant and anti-inflammatory activity. Compound P1 was found to be shown good reducing
power activity with excellent nitric oxide scavenger as compared to standard ascorbic acid. Compound P1 was
also shown remarkable anti-inflammatory activity as compared with standard diclofenac sodium.

KEYWORDS: Benzofused thiazine derivatives, Antioxidant activity.

INTRODUCTION:

Heterocycles containing nitrogen and sulphur as hetero atoms undoubtedly constitute an important
class of highly applicable bioactive molecules because of their interesting biological activities and uses as key
structural moiety for the synthesis of various notural proSucts of pharmaceutical interest ™. Amongst them a
large number of thiozine ring containing rugs with versatile type of applications are being used clinically. These
compounds have immense chemotherapeutic importance as vasodilator”, antiSiabetic®”, antioemetic",
antimicrobial™, anti-vitro™, anti-tumar®, anti-inflammoatory anti-oxiSont[10], antibacteriol™ activities, etc.
These compounds are also reported as calcium channel blockers anticancer, analgesic™ ", phosphoSiesterase
inhibitors antifungal[**, 5-HT3 antogonists™, anti-HIV ogents™, cytostatic ogents™”, anti-inflammatory™,
antithrombotic™ ané lipoxygenase inhibitors “”. The basic unit present in mammoalian red hair and feather is
1,4- benzofused thiazine nucleus®”. Benzofused thiozine also find uses as steel corrosion inhibitors **, KATP-
Chonnel Openers™, antioxiSonts™, Syes™ and photosensitizers”®. A recent review by Brown et al.”” provies
an excellent account of the chemistry of benzofuse6 thiozine an their reloted compounds.

The importance and utility of benzofused thiazine Serivatives have led to the 6evelopment of various
synthetic routes. The most convenient metho®d for the synthesis of these compounés involves the treatment of
Sinucleophiles with suitable carbon fragments under appropriote reaction conditions, e.g., reaction of a-halo
ketones with 2-aminothiophenol and its derivatives. A relatively unexplored heterocyclic ring system, with
respect to both synthesis ané biological activity is benzofusebthiozine Serivatives[28]. Quantitative structure
activity relationship (QSAR) is one of the most important areas in chemometrics, and is avaluable tool that is
used extensively in drug design and medicinal chemistry. Once areliable QSAR mobel is established, we can
predict the activities of molecules, and know which structural features play an important role in biological
processes [29].

With our recent success on the 6evelopment of new selective environment-friendly methodologies
using polyethylene glycol (PEG-400)[30, 31] as asolvent for the preparation of biologically active compoun§s,

Available online at www.lsrj.in



SYNTHESIS AND BIOLOGICAL EVALUATION OF BENZOFUSED THIAZINE DERIVATIVES VOLUME - 6 | ISSUE - 12 | JANUARY - 2017

herein we report the synthesis ané biological activities of benzothiozine Serivative (P1).

2. EXPERIMENTAL

The title compounds were synthesized by reacting 2-aminobenzenethiol with various substituted a-
haloketones in ethanol as reaction medium. Melting points (°C) were 8etermined with a MELTEMP |l copillary
apparatus (LAB Devices, Holliston, MA, USA) without correction. IR spectrawere recordeb on FT-IR spectrometer
(Perkin Elmer) using KBr 8isc metho8. 'H NMR spectra were recorded on 400 MHz spectrometer in CDCl, os o
solvent. 13C NMR spectra were recorbed on Brucker 400 MHz spectrometer in DMSO as a solvent. TLC was
performed onssilicagel cooted plotes for monitoring the reactions.

N
NH2 ethanol R1
reflux N
\> < > R,
2-3 h S

R;=Cl H

R,= Me, OMe, CI, F, NO,, H
\_ J

Scheme1.

2.1. The general procedure for the synthesis of substituted benzofused thiazine derivatives

A mixture of 2-aminobenzenethiol (3mmol) ané various substituted a-haloketones (3 mmol) were &issolved in
30 mL of éry ethanol ané refluxed on awater bath for about 2-3 hrs. After completion of the reaction (monitored
by TLC), the soli6 so obtained was filtered washes, ané recrystallise from ethanol solvent to afford pure title
compoundsin highyielSs.

2.2. Spectral data of 3-(-4methoxyphenyl)-2H-benzo(b)(1,4)thiazine (P1)

Molecular formula: C,;H,,ONS; Yiel6: 85%; M.P. 260°C;

IR: 3073.93,2936.48, 2834.67,1603.78cm, 1462.21,1217.28,1019.54, 782.35,751.08cm™

"HNMR (CDCl,, 400MHz): 3.626 (s, 3H), 3.906 (s, 2H), 7.058 (8, 2H), 8.035 (8, 2H), 7.136 (t,1H), 7.285 (t, 1H),
7.366 (8,1H),7.525 (8, 1H); *CNMR (400 MHz, DMSO-8,, § in ppm):162, 156,129, 127,126,121, 63, 55, 33, 23.

3. ANTIOXIDANT ACTIVITY:
3.1.DPPHe radical scavenging activity

The ability of compunds to scavenge DPPH rodical wos assessed using Kumoar et ol.”! metho8 with
modification. Briefly, 1 ml of synthesized compounds as 1 mM, was mixed with 3.0 mL DPPH (0.5 mmol/L in
methanol), the resultant absorbance was recordes at 517 nm after 30 min. incubation at 37°C. The percentoge of
scavenging activity was Serived using the following formula,
Percentoge of inhibition (%) =[(A control - Asample) / A control] x 100
Where A control - absorbance of DPPH
Asample - absorbance reaction mixture (DPPH with Sample).

3.2. Nitric oxide radical scavenging activity

Nitric oxi6e radical scavenging was carried out as per the metho8 of Kumar et al®”. Nitric oxiSe radicols
were generated from sodium nitroprusside solution. One mL of 10 mM so&ium nitroprussibe was mixed with 1
mL of 1 mM synthetic compounds in phosphate buffer (0.2 M pH 7.4). The mixture was incubated ot 25°C for 150
min. After incuboation the reaction mixture mixe6 with 1.0 mL of pre-prepared Griess reogent (1%
sulphanilamibe, 0.1% nopthylethylenebiamine Sichloribe and 2% phosphoric acid). The obsorbance was
measured at 546 nm and percentage of inhibition was calculoted using the same formula as above. The
Secreasing absorbance indicates ahigh nitric oxide scavenging activity.
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3.3. Superoxide radical scavenging assay

The reaction mixture consisting of 1ml of nitro blue tetrazolium (NBT) solution (156 mM NBT in
phosphate buffer, pH 7.4), 1 mI NADH solution (468 mM NADH in phosphate buffer, pH 7.4), and 1ml of synthetic
compound (1mM) solution was mixed. The reaction was started by ad8ing 1 ml of phenazinemethosulfate (PMS)
solution (60 mM PMS in phosphate buffer, pH 7.4) to the mixture. The reaction mixture was incubated ot 25°C for
5 min and the absorbance was measured at 560 nm against blank sample and compared with standards and
percentage of inhibition was calculated using the same formula as above. Decreased absorbance of reaction
mixture inSicated increased superoxide anion scavenging activity.

3.4. Reducing power assay

The rebducing power of synthesized compound P1 was determined os per the reported method [Oyaizu
1986]. Concentrations of compound (1mM) in 1ml of DMSO were mixed with phosphate buffer (2.5 ml, 0.2 M,
pH 6.6) and potassium ferrocyanide (2.5 ml, 1%). The mixture was incubated at 500C for 20 min. A portion (2.5
ml) of trichloroacetic acid (10%) was ad6ed to the mixture, which was then centrifuged at 3000 rpm for 10 min.
The upper layer of the solution (2.5 ml) was mixed with istilles water (2.5 ml) and FeCl3 (0.5 ml, 0.1%) and the
obsorbance was measured at 700 nm and compared with standards. Increased absorbance of the reaction
mixture inSicated increased reducing power.

3.5. Invitro anti-inflammatory activity by Protein denaturation method [25]

The reaction mixture (10 mL) consisted of 0.4 mL of egg albumin (from fresh hen’s egg), 5.6 mL of
phosphate buffered saline (PBS, pH 6.4) and 4 mL of synthetic Serivatives (1 mM). Similar volume of double-
Sistilled woater served as control. Then the mixtures were incuboted ot (37°C £2) in aincubator for 15 min and
then heate6 at 70°C for 5 min. After cooling, their absorbance was measured ot 660 nm by using vehicle as blank.
Diclofenac sodium ot the 1 mM) was used os reference 6rug and treated similarly for 6etermination of
obsorbance. The percentoge inhibition of protein §enaturation was calculoted by using the following formula,

% inhibition=100x(Vt/Vc-1)

Where, Vit =absorbance of test sample,
Vc = obsorbance of control.

4.RESULTS AND DISCUSSION:
4.1. General chemistry

Inthe presentinvestigation the Benzofusedthiozine Serivatives (4a-g) have been prepares by reacting 2-
amino thiophenol with various substituted a-haloketones (Scheme 1). All the compoun&s were obtained in good
to excellent yielSs. The completion of the reaction was monitore§ by TLC. IR, ‘H NMR an& C NMR spectroscopic
Sdataare in good agreement with their proposed structure.
4.2, Anti-inflammatory activity

The 6enaturation of protein is one of the cause of rheumotoid arthritis was ocumented. Probuction of
auto antigen in certain arthritis Sisease may due to Senaturation of protein. Among the series one compound is
evaluated for anti-inflammatory activity by protein denaturation method anéd results are presented in Table 1.
The result revealed that compound P1 (87.15%), showed significant inhibition as compared with standard
Siclofenac sodium (90.21%) From the result, it can be stated that the tested compouné is capable of controlling
the proSuction of auto antigen and thereby they inhibit the Senaturation of protein ané their effect was
compared with standard &rug diclofenac sodium.
4.3. Antioxidant activity

Amongthe series the synthesized compound P1is also evaluated for antioxidant activity against reactive
oxygen species like DPPH, Nitric oxide scavenging activity, superoxide radical scavenging activity and ferrous
rebucing power and results are presented in Toble 1. In case of DPPH and superoxide radical scavenging activity
the tested compound showed moberate activity (22.36% and 37.27% respectively) as compared to standard

Available online at www.Isrj.in



SYNTHESIS AND BIOLOGICAL EVALUATION OF BENZOFUSED THIAZINE DERIVATIVES VOLUME - 6 | ISSUE - 12 | JANUARY - 2017

ascorbicacid (44.18% and 74.07% respectively).

The nitric oxide scavenging activity and ferrous reducing power activity result revealed thot compound
P1 was found to be shown excellent activity in both the assays as compare6 to standard ascorbic acid and results
are presented in Toble 1.

5.CONCLUSION:

In conclusion, various substituted benzofuseé thiozine Serivatives have been synthesize with excellent
yiel&s. Among the series, the compound P1 was evaluoted for their anti-inflammatory ané antioxidant activity
and showed goob reducing power activity with excellent nitric oxide scavenger as compared to standard ascorbic
aci6. Compound P1 was olso showed remarkable anti-inflammotory octivity as compared with standard
Siclofenac sodium. Overall compound P1 can be consibered as lead molecule for novel antioxiéant ogent in
addition to having good anti-inflammatory activity.
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Table 1. Anti-inflammatory and antioxidant activity of Benzothiazine derivative P1

Compound Anti- Antioxidant activity
inflammatory
activity
% inhibition DPPH Nitric oxide Superoxide Reducing
scavenging radical power
activity scavenging activity
activity (absorban
ce)
P1 87.15 22.36 80.83 37.27 0.58
Ascorbic acid - 44.18 42.63 74.07 0.40
Diclofenac 90.21 - -- - --
sodium
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