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INTRODUCTION

Sulfur and nitrogen-containing heterocycles such as
1,4-benzothiazine and it�s derivatives plays an impor-
tant role in biochemical processes[1]. Clinical and phar-
macological properties of 10H-phenothiazines and 4H-
1,4-benzothiazines have been widely studied since a
long time which appears in numerous biologically ac-
tive natural products[2]. The biological activities of the
compound containing this basic moiety wieldy used as
antihistaminics[3], antipsychotics[4], antiemetics[5],
neuroleptics[6], tranquilizers[7] etc. Whereas, esterifica-
tion is an important reaction in organic synthesis; and
ester have a wide applicability in peptide synthesis[8],
medicinal chemistry[9-10], as chiral sources[11-14] and poly-
mer materials[15-16] have been reported. Looking at an
importance of 1,4-benzothiazine in biological system, it
was thought that it would be worthwhile to design and
synthesize ester of 1,4-benzothiazine to generate  a se-
ries of new 1,4-benzothiazine derivative and screen them
for potential biological activity.

The synthesis of Phenyl 2-(3,4-dihydro-3-oxo-2H-
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ABSTRACT
A series of 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
moderate to poor antimicrobial activity with respect to the reference drug
used against the test strains.  2009 Trade Science Inc. - INDIA

benzo[b] [1,4] thiazin-2-yl) acetate was achieved
through the versatile and efficient synthetic route out-
lined in SCHEME 1. The 3,4-dihydro3-oxo2-H-1,4-
benzothiazin-2-ylacetic acid (3) was prepared via the
reaction of 2-Aminothiophenol with maleic anhydride
in toluene and then reaction with thionyl chloride in tolu-
ene obtained 2-(3,4-dihydro-3-oxo-2H-benzo[b][1,4]
thiazin-2-yl)acetyl chloride (4). Compound (4) on con-
densed with various phenols in presences of potassium
carbonate in DMF to obtained desire product with good
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yield (5a-k). Physical constants and analytical data of
compounds are summarized in TABLE 1.

EXPERIMENTAL

Melting points of all the synthesized compounds
were determined by open capillary method and are
uncorrected. The purity of synthesized compounds was
checked by thin layer chromatography. The homoge-
neity of the compounds was monitored by ascending
TLC on silica gel (Merck) glass plates, visualized by
iodine-vapour. Developing solvents were hexane-ethyl
acetate (8:2). The IR spectra were recorded on FTIR
spectrophotometer [Perkin Elmer] using nujol mull. H1

NMR spectra were scanned at 300 MHz on Varian
Mercury YH-300 FT NMR spectra in DMSO-d

6
 us-

ing tetramethylsilane as an internal standard. All the
chemicals and solvents used were of synthetic grade
(S. d. Fine, chemicals, Mumbai, India). The compounds
(3) and (4) were prepared in the laboratory by the re-
ported procedures[17]. Their physical and analytical data
are given in TABLE 1.

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

To the stirred solution of maleic anhydride (2) (50
mmol) in toluene (30 mL) was added 2-aminothiophenol
(1) (50 mmol) in toluene (30 mL). The mixture was
stirred at room temperature (280C) to give within a few
minute a yellowish white solid. At the end of 3h the
solid was filtered off, purified by column chromatogra-
phy. After treatment  with activated charcoal, to give
white crystals of compound (94%), m.p. 179-1800C
(lit. m.p. 1790C), I.R (nujol mull) cm-1:  3440-3240
(OH), 3220 (NH), 1704 (C=O), 1680 (NHCO) and
1265 (NH of cyclic NHCO); 1H NMR (ppm) : 2.99
(2H, d, CH

2
), 4.19 (1H, t, CH). 6.82-7.45 (m, 4H,

ArH), 8.03 (1H, NH), 10.65 (1H, bs, exchangeable
with D

2
0, COOH).

2-(3,4-Dihydro-3-oxo-2H-benzo[b][1,4]thiazin-2-yl)
acetyl chloride (4)

The suspension of compound (3) (20mmol) in tolu-
ene (75mL) freshly distilled thionyl chloride (67mmol)
was added. The mixture was refluxed for 3h on a water
bath until the evolution of hydrogen gas ceased. Excess
of thionyl chloride and toluene were distilled off under

reduced pressure. The brown viscous oil was cooled
to solidify the compound (4). (91%), m.p. 1710C, I.R.
(nujol mull) 3220 (NH), 1780 (C=O), 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 mixture of phenol (10mmol) or substituted phenol
(10mmol) in DMF (30mL) containing K

2
CO

3
 (20mmol)

Comp. Ar 
M. P.  
( oC) 

Yield 
(%) 

Molecular 
formula 

(5a) 

O

 

267-268 81 
 

C16H13O3NS 
 

(5b) 
O

 

 
239 

 
76 

C20H15O3NS 

(5c) 
O

 

276-278 78 C20H21O3NS 

(5d) 
O

Cl

 

278-279 75 C16H12O2NSCl

(5e) 

O

 

204-205 72 C17H12O3NS 

(5f) 
CHO

O
OMe  

292 79 C18H15O5NS 

(5g) 
O

 
281-282 76 C20H15O3NS 

(5h) 
OO O  

245-246 
 

 
78 

C20H15O5NS 

(5i) 
O

 

 
279-280 

76 C20H21O3NS 

(5j) N
O  

255-256 78 C19H14O3N2S 

(5k) 

O

OMe  

188 79 C17H16O3NS 

TABLE 1: Physical constants and analytical data of compounds
(5a-k)
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were stirred for 30 min and then compound (4)
(10mmol) was added slowly over the period of 20 min.
The reaction mixture was refluxed on oil-bath for 6-8
h. The progress of reaction was monitored by TLC.
After completeion of reaction,  the reaction mixture was
cooled, poured in ice and neutralized with dilute HCl.
The separated solid was filtered, washed with water.
Crude compound was recrystallised from ethanol. Yield
81%, m.p. 267-2680C, I.R (nujol mull) cm-1: 3220
(CONH),1704 (C=O), 1680 (NHCO), 1500 and 1600
(C=C of Ar), 1265(C-O), 760(Mono substituted-Ar)
; 1H NMR  (ppm) : 2.99(d, 2H, CH

2
), 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) were synthesized. The
physical data are summarized in TABLE 1

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

 I.R (nujol mull) cm-1: 3250 (NH), 1730 (C=O), 1670
(NHCO), 1510 and 1620(C=C of Ar), 1270(C-O),
770 (Mono substituted-Ar). 1H NMR  (ppm): 2.89(d,
2H, CH

2
), 4.00(t, 1H, CH), 7.00-7.70(m, 11H, Ar-

H), 8.40 (s, 1H, -NHCO).

2-Isopropyl-5-methylphenyl2-(3,4-dihydro-3-oxo-
2H-benzo[b][1,4]thiazin-2-yl) acetate (5c)

I.R (nujol mull) cm-1: 3240(NH), 1720(C=O), 1680
(NHCO), 1520 and 1600(C=C of Ar), 1260(C-O),
1165 (CH (CH

3
)

2
). 1H NMR (ppm):1.30(d, 6H,

2CH
3
), 2.55(s, 3H, CH

3
), 3.00(d, 2H, CH

2
), 3.30

(m,1H, CH
2
), 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-dihydro-3-oxo-2H-benzo[b]
[1,4]thiazin-2-yl)acetate (5d)

I.R(nujol mull)cm-1: 3270(NH),1735(C=O), 1690
(NHCO), 1500 and 1620(C=C of Ar), 1270 (C-O),
730 (Ar-Cl). 1H NMR  (ppm) : 3.05(d, 2H, CH

2
),

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 (5e)

I.R(nujol mull) cm-1: 3250(NH), 1740(C=O), 1660

(NHCO), 1520 and 1620(C=C of Ar), 1265 (C-O).
1H NMR  (ppm) : 2.19(s, 3H, CH

3
), 2.90(d, 2H,

CH
2
), 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-formyl-2-methoxyphenyl2-(3,4-dihydro-3-oxo-
2H-benzo[b][1,4]thiazin-2-yl) acetate (5f)

I.R (nujol mull) cm-1: 3240(NH), 2810 (O=C-H), 1730
(C=O) 1640(NHCO), 1500 and 1610(C=C of Ar),
1260 (C-O). 1H NMR  (ppm) : 3.05(d, 2H, CH

2
),

3.45(s, 3H, OCH
3
), 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-dihydro-3-oxo-2H-benzo
[b][1,4]thiazin-2-yl)acetate (5g)

I.R (nujol mull) cm-1: 3250 (NH), 1730 (C=O), 1680
(NHCO), 1520 and 1600(C=C of Ar), 1255(C-O),
760 (Mono substituted-Ar). 1H NMR  (ppm) : 2.95(d,
2H, CH

2
), 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-Methyl-2-oxo-2H-chromen-7-yl2-(3,4-dihydro-3-
oxo-2H-benzo[b][1,4]thiazin-2-yl) acetate (5h)

I.R (nujol mull) cm-1: 3240(NH), 1770 (Cyclic ester),
1740(C=O),1660(NHCO), 1520 and 1610(C=C of
Ar), 1270(C-O). 1H NMR  (ppm): 1.55(s, 3H, CH

3
),

2.90(d, 2H, CH
2
), 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-Isopropyl-2-methylphenyl2-(3,4-dihydro-3-oxo-
2H-benzo[b][1,4]thiazin-2-yl) acetate (5i)

I.R (nujol mull) cm-1: 3250(NH), 1720(C=O), 1680
(NHCO), 1510 and 1620(C=C of Ar), 1265(C-O),
1165 (CH(CH

3
)

2
). 1H NMR  (ppm): 1.30(d, 6H,

2CH
3
), 2.00(s, 3H, CH

3
), 2.90 (d, 2H, CH

2
), 3.20(m,

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

I.R (nujol mull) cm-1: 3260(NH),1730(C=O), 1660
(NHCO), 1530 and 1610(C=C of Ar), 1270(C-O),
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1590 (C=N), 760 (Mono substituted-Ar). 1H NMR 
(ppm): 3.00(d, 2H, CH

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

I.R(nujol mull) cm-1: 3250(NH),1720(C=O),1640
(OCH

3
) 1690(NHCO), 1500 and 1610(C=C of Ar),

1275(C-O), 1110(ArOC) 770 (di substituted-Ar). 1H
NMR  (ppm) : 3.50(s, 3H, OCH

3
), 2.92(d, 2H, CH

2
),

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) were tested
for in vitro antimicrobial activity. The lowest concen-
tration (highest dilution) required to arrest the growth
of microorganism was regarded as minimum inhibitory
concentration (MIC) by Agar well diffusion method[18].
Normal saline was used to make a suspension of spore
of fungal strain for lawning. A loopful particular fungal
strain was transferred to 3ml saline to get a suspension
of corresponding species. Twenty milliliter of agar me-
dia was poured into each Petri-dish. Excess of suspen-
sion was decanted and the plates were dried in an incu-
bator for 48h at 370C. Zones of Inhibition were mea-
sured in mm and compared with the Standard at 100ug/
ml concentration (TABLE 2).

The methodology for evaluation of antibacterial

activity has performed same as described for antifungal
activity, only the plates were incubated at 370C for 24h.

RESULT AND DISCUSSION

Antibacterial and antifungal activity

The synthesized compounds were screened for their
antibacterial activity against E.coli (ATCC-25923)
(gram-negative) and S.aureus (gram-positive) bacte-
rial strains. Ampiciline, Cloxaciline were used as a stan-
dard references and DMSO as a negative control. All
tested compounds exhibited appreciable in-vitro anti-
bacterial activity against E.coli and S.aureus.

 Antibacterial screening of compounds (5a�k)
against E.coli and S.aureus reveals that compounds
(5a), (5c), (5f), (5i), (5h) and (5k) exhibits the good
activity >100 g/ml, whereas  other compounds were
exhibit respectable activity as compared to standard.

Similarly all the synthesized compounds were also
tested for their antifungal activity against A.niger and
P.marneffei. Fluconazole was used as a positive con-
trol and DMSO as a negative control.

Among the compounds, Compounds (5f, 5h, 5k,
5i) showed better antifungal activity against A.niger and
compound (5c) showed good activity against
P.marneffei at 100 g/ml as compared to standard.
While other compound reflected good to poor activity
as compared to fluconazole standard.

CONCLUSION

In conclusion, the presence of isopropyl, -OCH
3
 ,

cyclic ester produces significant rise in antibacterial and
antifungal activities against E.coli , S.aureus and
A.niger, P.marneffei species resp. Moreover one more
aromatic ring (5b, 5g, 5j) exhibited moderate activity
reflecting no significant effect of presence of additional
aromatic ring.

The results are encouraging to better define and
optimize the antibacterial effect of these compounds.
Further investigations are currently in progress to verify
the susceptibility of the other bacteria to these com-
pounds and to outline their pharmacokinetic profile.

TABLE 2: Antimicrobial activity of compounds (5a-k)

Antibacterial activity Antifungal activity 
Zone of inhibition in mm at (100 ppm) Comp. 

E.coli S.aureus A.niger P.marneffei 
(5a) 13 15 10 -- 
(5b) 10 -- -- 12 
(5c) 18 19 13 16 
(5d) -- 12 10 -- 
(5e) 13 11 12 10 
(5f) 17 18 14 12 
(5g) 12 13 -- 10 
(5h) 16 17 14 12 
(5i) 15 14 12 10 
(5j) 13 11 12 10 
(5k) 16 13 10 14 

Cloxaciline 20 22 - - 
Ampiciline 22 24 - - 
Fluconazole - - 23 22 
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