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ABSTRACT

A seriesof newer phenyl 2-(3,4-dihydro-3-oxo-2H-benzo[b][ 1,4]thiazin-2-
yl)acetate have been synthesized and studied for their in-vitro antimicro-
bial activity potency. Several compounds demonstrated promising antibac-
terial and antifungal activity; however, other tested compounds exhibited
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moderate to poor antimicrobial activity with respect to the reference drug

used against the test strains.
INTRODUCTION

Sulfur and nitrogen-contai ning heterocyclessuch as
1,4-benzothiazineand it’sderivatives playsan impor-
tant rolein biochemical processes?. Clinical and phar-
macol ogical propertiesof 10H-phenothiazinesand 4H-
1,4-benzothiazines have been widely studied sincea
long timewhich appearsin numeroushiologically ac-
tivenatura products?. Thebiologica activitiesof the
compound containing thisbasic moiety wieldy used as
antihistaminicd?®, antipsychotics*, antiemetics®,
neurolepticd®, tranquilizerd™ etc. Whereas, esterifica
tionisanimportant reactionin organic synthesis; and
ester have awide applicability in peptide synthesis®,
medicina chemistry®®¥, aschird sources™4 and poly-
mer material §151 have been reported. Looking at an
importanceof 1,4-benzothiazineinbiologica system, it
wasthought that it would beworthwhileto design and
synthesizeester of 1,4-benzothiazineto generate ase-
riesof new 1,4-benzothiazinederivativeand screenthem
for potentid biologica activity.

Thesynthesisof Phenyl 2-(3,4-dihydro-3-oxo-2H-
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benzo[b] [1,4] thiazin-2-yl) acetate was achieved
through theversatile and efficient synthetic route out-
lined in SCHEME 1. The 3,4-dihydro3-ox02-H-1,4-
benzothiazin-2-ylacetic acid (3) was prepared viathe
reaction of 2-Aminothiophenol withmaleic anhydride
intolueneandthen reactionwiththionyl chlorideintolu-
ene obtai ned 2-(3,4-dihydro-3-oxo-2H-benzo[ b] [ 1,4]
thiazin-2-yl)acetyl chloride (4). Compound (4) oncon-
densed with various phenolsin presences of potassium
carbonatein DM Fto obtai ned desire product with good
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yiel d (5a-k), Physi ca constantsand and yticaj dataof TABLE 1: Physcal congtantsand analytical dataof compounds

compoundsaresummarizedin TABLE 1.
EXPERIMENTAL

Meélting pointsof all the synthesized compounds
were determined by open capillary method and are
uncorrected. Thepurity of synthesized compoundswas
checked by thin layer chromatography. The homoge-
neity of the compoundswas monitored by ascending
TLConslicagd (Merck) glassplates, visualized by
iodine-vapour. Deve oping sol ventswere hexane-ethyl
acetate (8:2). TheIR spectrawererecorded on FTIR
spectrophotometer [ Perkin Elmer] using nujol mull. H!
NMR spectra were scanned at 300 MHz on Varian
Mercury YH-300 FT NMR spectrain DMSO-d, us-
ing tetramethylsilaneasaninterna standard. All the
chemical sand solvents used were of synthetic grade
(S.d.Fine chemicds, Mumbal, India). Thecompounds
(3) and (4) were prepared in the laboratory by there-
ported procedures'™. Their physica and andyticd data
aregiveninTABLE 1.

General Synthesis of 3,4 Dihydro3-oxo2H1,4-
benzothiazin-2-ylaceticacid (3)

Tothestirred solution of maleic anhydride (2) (50
mmol) intoluene (30 ML) wasadded 2-aminothiophenol
(2) (50 mmol) intoluene (30 mL). The mixture was
stirred & room temperature (28°C) to givewithinafew
minute ayellowish white solid. At the end of 3h the
solid wasfiltered off, purified by column chromatogra-
phy. After treatment with activated charcoal, to give
white crystals of compound (94%), m.p. 179-180°C
(lit. m.p. 179°C), I.R (nujol mull) cm™: 3440-3240
(OH), 3220 (NH), 1704 (C=0), 1680 (NHCO) and
1265 (NH of cyclicNHCO); 1H NMR (5ppm) : 2.99
(2H, d, CH,), 4.19 (1H, t, CH). 6.82-7.45 (m, 4H,
ArH), 8.03 (1H, NH), 10.65 (1H, bs, exchangeable
with D0, COOH).
2-(3,4-Dihydro-3-oxo-2H-benzo[b][ 1,4]thiazin-2-yl)
acetyl chloride(4)

The suspension of compound (3) (20mmol) intolu-
ene(75mL) freshly distilled thionyl chloride(67mmol)
was added. The mixturewasrefluxed for 3h on awater

bath until theevol ution of hydrogen gas ceased. Excess
of thionyl chlorideand tolueneweredistilled off under
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(5a-k)
Com Ar M.P. Yield Molecular
P (°C) (%) formula
O_
(5a) @ 267-268 81 CisH1303NS
O_
(5b) 239 76 CZOH ]_503N S
—0
(50) 276-278 78 CyoH21O3NS
o
(5d) ©/CI 278-279 75 CyH1,0,NSC
O_
(56) © 204-205 72 Ci7H120O3NS
CHO
(5f) _OQ 292 79 CigHisOsNS
OMe
O_
(50) 281-282 76  CyxHisOsNS
(5) m 24520y CaHhsONS
~0 o0
-0
(5i) 979.080 78 CaoHaiOsNS
A
(5) N” 255-256 78  CioH1O03N,S
_0O
O/
(5k) © 188 79 CiH160sNS
OMe

reduced pressure. The brown viscous oil was cooled
to solidify the compound (4). (91%), m.p. 171°C, |.R.
(nujol mull) 3220 (NH), 1780 (C=0), 1680 (NHCO)
and 1265 (NH of cyclic NHCO), 850 (C-Cl).

Phenyl 2-(3,4-dihydro-3-oxo-2H-benzo[b][1,4]
thiazin-2-yl)acetate (5a)

A mixtureof phenol (10mmol) or substituted phenol
(20mmol) in DMF (30mL.) containing K, CO, (20mmol)
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were stirred for 30 min and then compound (4)
(20mmol) was added dowly over the period of 20 min.
Thereaction mixturewasrefluxed on oil-bath for 6-8
h. The progress of reaction was monitored by TLC.
After completeion of reaction, thereaction mixturewas
cooled, pourediniceand neutraized with dilute HCI.
The separated solid wasfiltered, washed with water.
Crudecompoundwasrecrystd lised fromethanol. Yidd
81%, m.p. 267-268°C, |.R (nujol mull) cm™: 3220
(CONH),1704 (C=0), 1680 (NHCO), 1500 and 1600
(C=C of Ar), 1265(C-0O), 760(Mono substituted-Ar)
; 'TH NMR 8 (ppm) : 2.99(d, 2H, CH,), 4.19(t, 1H,
CH), 7.40-7.65(m, 5H, Ar-H), 7.90-8.00(m, 4H, Ar-
H), 8.00 (s, 1H, -NHCO).

Similarly, compounds (5b—k) weresynthesized. The
physica dataaresummarizedinTABLE 1

Naphthalen-8-yl 2-(3,4-dihydr o-3-oxo-2H-benzo[b]
[1,4]thiazin-2-yl)acetate (5b)

|.R (nujol mull) ecmrt: 3250 (NH), 1730 (C=0), 1670

(NHCO), 1510 and 1620(C=C of Ar), 1270(C-0O),
770 (Mono substituted-Ar). *H NMR & (ppm): 2.89(d,
2H, CH,), 4.00(t, 1H, CH), 7.00-7.70(m, 11H, Ar-
H), 8.40 (s, 1H, -NHCO).

2-1sopr opyl-5-methylphenyl 2-(3,4-dihydr 0-3-oxo-
2H-benzo[b][1,4]thiazin-2-yl) acetate (5¢C)

.R (nujol mull) cn: 3240(NH), 1720(C=0), 1680
(NHCO), 1520 and 1600(C=C of Ar), 1260(C-O),
1165 (CH (CH,),). *H NMR §(ppm):1.30(d, 6H,
2CH,), 2.55(s, 3H, CH,), 3.00(d, 2H, CH,), 3.30
(m,1H, CH,), 4.05(t, 1H, CH), 6.90(d, 1H, Ar-H),
7.10(d, 1H, Ar-H), 7.39(s, 1H, Ar-H), 7.62 (m, 4H,
Ar-H), 8.00(bs, 1H, -NH-CO).

2-Chlorophenyl 2-(3,4-dihydr o-3-oxo-2H-benzo[ b]
[1,4]thiazin-2-yl)acetate (5d)

[.R(nujol mull)em®: 3270(NH),1735(C=0), 1690
(NHCO), 1500 and 1620(C=C of Ar), 1270 (C-0O),
730 (Ar-Cl). '"H NMR & (ppm) : 3.05(d, 2H, CH,),
4.00(t, 1H, CH), 7.00-7.10(m, 4H, Ar-H), 7.20-7.40
(m, 2H,Ar-H), 7.50-7. 70 (m, 2H, Ar-H), 8.00(s, 1H,
-NH-CO)

p-Tolyl 2-(3,4-dihydro-3-oxo-2H-benzo[b][1,4]
thiazin-2-yl)acetate (5¢)

I.R(nujol mull) cmrt: 3250(NH), 1740(C=0), 1660
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(NHCO), 1520 and 1620(C=C of Ar), 1265 (C-0O).
'"H NMR § (ppm) : 2.19(s, 3H, CH,), 2.90(d, 2H,
CH,), 4.00(t, 1H, CH), 6.90-7.20(m, 4H, Ar-H), 7.40-
7.65(m, 4H, Ar-H), 7.99(s, 1H, -NH-CO)

4-for myl-2-methoxyphenyl2-(3,4-dihydr o-3-oxo-
2H-benzo[b][1,4]thiazin-2-yl) acetate (5f)

I.R (nujol mull) cmrt: 3240(NH), 2810 (O=C-H), 1730
(C=0) 1640(NHCO), 1500 and 1610(C=C of Ar),
1260 (C-0). *H NMR & (ppm) : 3.05(d, 2H, CH,),
3.45(s, 3H, OCH,), 3.95(t, 1H, CH), 6.80-6.95 (m,
4H, Ar-H), 7.00(m, 2H, Ar-H), 7.25 (s, 1H, Ar-H),
7.99(s, 1H, -NHCO), 9.05(s, 1H, CHO)

Naphthalen-7-yl 2-(3,4-dihydr o-3-oxo-2H-benzo
[b][1,4]thiazin-2-yl)acetate (50)

[.R (nujol mull) cm®: 3250 (NH), 1730 (C=0), 1680
(NHCO), 1520 and 1600(C=C of Ar), 1255(C-0),
760 (Mono substituted-Ar). tHNMR & (ppm) : 2.95(d,
2H, CH,), 4.18(t, 1H, CH), 6.70-7.00(m, 4H, Ar-H),
7.10-7.30 (m, 2H, Ar-H), 7.30-7.45 (m,1H, ArH),
7.50-7.80 (m, 4H, ArH),8.00(s, 1H, -NH-CO)

4-M ethyl-2-oxo-2H-chromen-7-yl 2-(3,4-dihydro-3-
ox0-2H-benzo[b][1,4]thiazin-2-yl) acetate (5h)

[.R (nujol mull) cm®: 3240(NH), 1770 (Cyclic ester),
1740(C=0),1660(NHCO), 1520 and 1610(C=C of
Ar), 1270(C-0). '"H NMR  (ppm): 1.55(s, 3H, CH,),
2.90(d, 2H, CH,), 3.92(m, 1H, CH), 6.13(s, 1H, -
C=CH-), 6.91-7.10(m, 2H, Ar-H), 7.22(s, 1H, Ar-
H), 7.60 (s, 1H, Ar-H), 7.80—8.00(d,2H,Ar -H), 8.10
(s, 1H, NH-CO)

5-1sopr opyl-2-methylphenyl2-(3,4-dihydr o-3-oxo-
2H-benzo[b][1,4]thiazin-2-yl) acetate (5i)

[.R (nujol mull) cmt; 3250(NH), 1720(C=0), 1680
(NHCO), 1510 and 1620(C=C of Ar), 1265(C-0),
1165 (CH(CH,),). *H NMR & (ppm): 1.30(d, 6H,
2CH,), 2.00(s, 3H, CH,), 2.90(d, 2H, CH,), 3.20(m,
1H, CH,), 4.06(t, 1H, CH), 6.80-7.00 (m,3H, Ar-H),
7.20-7.38 (s, 1H, Ar-H), 7.50-7.70(m, 3H, Ar-H),
8.10(s,1H, -NH-CO).

Quinolin-8-yl 2-(3,4-dihydr o-3-ox0-2H-benzo[ b]
[1,4]thiazin-2-yl)acetate (5)

[.R (nujol mull) cmt; 3260(NH),1730(C=0), 1660
(NHCO), 1530 and 1610(C=C of Ar), 1270(C-0O),
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TABLE 2: Antimicrobial activity of compounds(5a-k)
Antibacterial activity Antifungal activity

Comp. Zone of inhibition in mm at (100 ppm)
E.coli Saureus A.niger P.marneffei
(5a) 13 15 10 -
(5b) 10 - - 12
(5¢) 18 19 13 16
(5d) - 12 10 -
(5e) 13 11 12 10
(5f) 17 18 14 12
(59) 12 13 - 10
(5h) 16 17 14 12
(5i) 15 14 12 10
(5)) 13 11 12 10
(5k) 16 13 10 14
Cloxaciline 20 22 - -
Ampiciline 22 24 - -
Fluconazole - 23 22

1590 (C=N), 760 (Mono substituted-Ar). 'H NMR &
(ppm): 3.00(d, 2H, CH,), 4.03(t, 1H, CH), 6.91-7.10
(dd, 2H, Ar-H), 7.20 (s, 1H, Ar-H), 7.40-7.60(m, 4H,
Ar-H), 7.75 (s, 1H, Ar-H), 7.90-8.10 (m, 2H, Ar-H),
8.30(s, 1H, -NH-CO)

4-M ethoxyphenyl 2-(3,4-dihydr 0-3-oxo-2H-benzo
[b][1,4]thiazin-2-yl)acetate (5K)

[.R(nujol mull) cm™: 3250(NH),1720(C=0),1640
(OCH,) 1690(NHCO), 1500 and 1610(C=C of Ar),
1275(C-0), 1110(ArOC) 770 (di substituted-Ar). *H
NMR (ppm) : 3.50(s, 3H, OCH,), 2.92(d, 2H, CH,),
3.95(t, 1H, CH), 6.70-7.30 (m, 4H, Ar-H), 7.50-
7.90(m, 4H, Ar-H), 8.10(s, 1H, -NH-CO),

Antimicrobial activity

All the synthesized compounds (5a-k) weretested
for invitro antimicrobid activity. Thelowest concen-
tration (highest dilution) required to arrest the growth
of microorganismwasregarded asminimuminhibitory
concentration (MIC) by Agar well diffusion method 8.
Norma salinewasused to make asuspension of spore
of funga strainfor lawning. A loopful particular fungal
strainwastransferred to 3ml salineto get asuspension
of corresponding species. Twenty milliliter of agar me-
diawas poured into each Petri-dish. Excess of suspen-
sionwasdecanted and the platesweredried inanincu-
bator for 48h at 37°C. Zones of Inhibition were mea
sured inmm and compared with the Standard at 100ug/
ml concentration (TABLE 2).

The methodology for eval uation of antibacterial
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activity hasperformed same asdescribed for antifungal
activity, only theplateswereincubated at 37°Cfor 24h.

RESULT AND DISCUSSION

Antibacterial and antifungal activity

The synthes zed compoundswerescreened for their
antibacterial activity against E.coli (ATCC-25923)
(gram-negative) and Saureus (gram-positive) bacte-
rid srains. Ampiciline, Cloxacilinewereused asastan-
dard referencesand DM SO asanegative control. All
tested compounds exhibited appreciablein-vitro anti-
bacteria activity against E.coli and Saureus.

Antibacterial screening of compounds (5a—k)
against E.coli and Saureusreveal sthat compounds
(5a), (5¢), (5f), (5i), (5h) and (5k) exhibitsthe good
activity >100 ug/ml, whereas other compoundswere
exhibit respectabl e activity ascompared to standard.

Similarly al the synthes zed compoundswerea so
tested for their antifungal activity against A.niger and
P.marneffei. Fluconazol e was used asapositive con-
trol and DM SO asanegative control.

Among the compounds, Compounds (5f, 5h, 5k,
5i) showed better antifungd activity agangt A.niger and
compound (5¢) showed good activity against
P.marneffei at 100 ng/ml as compared to standard.
While other compound reflected good to poor activity
ascompared to fluconazol e standard.

CONCLUSION

In conclusion, the presence of isopropyl, -OCH,,,
cyclicester producessignificant risein antibacteria and
antifungal activities against E.coli , Saureus and
Aniger, Pmarneffel speciesresp. Moreover onemore
aromatic ring (5b, 5g, 5j) exhibited moderate activity
reflecting no sgnificant effect of presenceof additiona
aromaticring.

Theresults are encouraging to better define and
optimizethe antibacterial effect of these compounds.
Further investigationsarecurrently in progressto verify
the susceptibility of the other bacteriato these com-
poundsand to outlinetheir pharmacokinetic profile.
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