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Abstract : The nitrogen and sulphur containing compounds are well known for their vital role in medicinal chemistry. 
Here, we report the synthesis of 2-hydrazido-1,4-benzothiazine (2) from 2-carbethoxy 1,4-benzothiazine-3-(111)-one (l) 

and hydrazine hydrate which then treated with acetyl acetone, ethyl acetoacetate, cyanoethylacetate to give substituted 
2-(benzothiazine-J-one-2-yl-oxo)-3,5-dimethyl pyrazole (2a), 1-(benzothiazine-3-one-2-yl-oxo)-J-methyl pyrazole-5-onc (2b) 
and (1-benzothiazine-3-one-2-yl-oxo)-J-amino pyrazole-5-one (2c) respectively under microwave irradiation. Further, the 
reaction or 2 with phenyl isothiocyanate under microwave irradiation yielded 1-(benzothiazolyl-oxo)-4-phenyl 
ihiosemicarbazide (2d) which was subsequently cyclised with cone. H2S04 and dil. NaOH to give targeted 2-(benzothiazin­
J-one-2-yl)-5-anilino-1, 3,4-oxadiazole (2e) and 1-phenyl-2-[benzothiazine-J(lH)-one-2-yl]-5-mercapto-1 ,3,5-triazole (2f) 

respectively. 
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Introduction 

1 ,4-Benzothiazines possess various biological activi­
ties such as antitumor, anti-inflammatory, antidepressant, 
antibacterial etc. and several derivatives of them are in 
clinical use 1,2. The 1 ,4-benzothiazine are bicyclic com­
pounds which are important in medicinal chemistry as 
therapeutic agents. Some of there compounds influence 
the growth hormone releasing system and antimicrobial 
activities3.4. The 1 ,4-benzothiazine moiety is found in 
the molecules which have been tested on Aldose Reduc­
tase inhibition, ca2+ antagonism, immunomodulating and 
anti-inflammatory activities5-7. l ,4-Benzothiazines re­
semble to phenothiazines which are well established anti­
psychotic drugs8•9, in having a fold along the nitrogen­
sulfur axis and can be anticipated to possess biological 
activities like phenothiazine. The basic unit present in 
mammalian red hair and feather is the 1 ,4-benzothiazine 
nucleus10. Luciferin and rafamycin are 1,4-benzothiazine 
derivatives, obtained by biosynthesis and are found to 
possess pharmacological activities 11 . 1 ,4-Benzothiazines 
are known for their utility as dyestuffs12, photographic 
developers13, ultraviolet light absorbers and antioxidants14. 
Semotiadil, a derivative of 1 ,4-benzothiazine has been 

J/CS-10 

used as an anti-hypertensive and anti-anginal drug 15 . These 
multifarious applications of 1 ,4-benzothiazines and our 
previous success in the synthesis of heterocyclic com­
pounds16·17, have prompted us to synthesize new 1,4-
benzothiazines bearing heteroaryl pharmacophores. 

Microwave irradiation has been used for varieties of 
applications in organic synthesis19,20. The classical ap­
proach21·22 for synthesis involved refluxing for several 
hours in presence of solvent, which result in generation 
of aqueous and organic wastes. However, the method 
reported by microwave is quite satisfactory in term of 
reaction time and yield. 

Results and discussion 

The starting 2-carbethoxy 1 ,4-benzothiazine-3-( I H)­

one (1) has been prepared by reported method 15 • The 
strategy employed for the synthesis involved the reaction 
of 2-carbethoxy-1 ,4-benzothiazine-3-(lH)-one (1) with hy­
drazine hydrate to give 2-hydrazidobenzothiazine-3(lH)­
one (2) as a key intermediate and confirmed on the basis 
of PMR spectrum which showed a singlet at o 9.2 for 
-NH and singlet at 0 3.3 for the -CH confirms the forma­
tion of desired compound. Further, a typical experimen-
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Scheme I 

tal procedure involved the mixing of 2-hydrazidoben­
zothiazine-3(1/J)-one (2) with acetyl acetone in an open 
glass container without solvent followed by the irradia­
tion of reaction mixture in a microwave oven at power 
output of 520 W for an appropriate time (monitored by 
TLC, Table 1) to afford 2-(benzothiazine-3-one-2-yl-oxo)-

3,5-dimethyl pyrazole (2a), whereas by conventional 
method it requires 3 h. Similarly, compound 2 was re­
acted with ethyl acetoacetate to afford the 1-(benzothiazine-
3-one-2-yl-oxo)-3-methyl pyrazole-5-one (2b), whereas by 

conventional method it requires 7 h while 2 on reaction 
with ethyl cyanoacetate under microwave irradiation af­
forded the l-(benzothiazine-3-one-2-yl-oxo)-3-amino 
pyrazole-5-one (2c). The 2a and 2b showed singlet at o 
2.1 and 2.2 respectively for the methyl proton along with 
others, which indicates the desired results. Obviously, 2c 
also showed singlet at 8 2.5 for the methylene protons. 
Similarly, 1-(benzothiazinyl-oxo)-4-phenyl thiose­
micarbazide (2d) has been synthesized from compound 2 
and phenyl isothiocyanate under microwave irradiation. 
Further, 2d was subsequently cyclised in presence of cone. 
H2S04 and 2 N NaOH to furnish 2-(benzothiazine-3-one-
2-yl)-5-anilino-1 ,3,4-oxadiazole (2e) and 1-phenyl-2-
[benzothiazine-3( 1 1/)-one-2-y 1]-5-mercapto-1 ,3 ,5-triazole 

Table 1. Yields and reaction condition used for microwave­
assisted synthesis 

Microwave method Conventional method 

Entry Conditions Reaction Yield Reaction Yield 

time (%) time (h) (%) 
2a 2 min 85 5 76 

2b 1 min 81 3 79 

2c AcOH 3min 89 7 61 

2d 30 s 90 2 68 

2e 4 60 

2f 4 65 

1228 



Deshmukh et al. : Microwave assisted synthesis of some new 2-substituted-1 ,4-benzothiazine etc. 

(2f) respectively and confirmed on the basis of the spec­

troscopic data. 

Experimental 

All the chemicals have been purchased from Aldrich 

and used as received. The melting points were taken in 

open capillary and are uncorrected. IR spectra were re­

corded on Shimazdu IR-470 spectrophotometer using KBr 

pellets and proton NMR spectra recorded on 400 MHz 

spectrometer with tetra-methyl silane as an internal stan­

dard in DMSO-d6. Microwave irradiation (MWI) has been· 

conducted in a Samsung M197DN (2450 MHz, 1500 W). 

All the reactions were carried out in an open glass con­

tainer. The average bulk temperature at the end of reac­

tion was measured by inserting a thermometer in the glass 

container. 

General procedure : 

2-Carbethoxy 1, 4-benzothiazine-3-(1 H)-one (1) : 

2-Carbethoxy 1 ,4-benzothiazine-3-(lH}-one was pre-

pared by reported method18; m.p. 140 oc (lit. m.p. 144 

°C); IR (KBr): 3056, 1728, 1674 cm-1; PMR (DMSO­

d6): B 2.0 (3H, t, -OCH2CH3), 4.01 (2H, q, -OCH2CH3), 

4.51 (1H, s, -CH), 7.24-7.59 (4H, m, Ar-H) 10.33 (1H, 

S, -NH). 

2-Hydrazidobenzothiazine-3 ( 1 H) one (2) : 

A mixture of (1) 2-carbethoxy I ,4-benzothiazine-3-

(IH}-one (5 mmol) and hydrazine hydrate (5 mmol), metha­

nol (20 ml) was refluxed on the water bath for 7-8 h. The 

solid separated out was cooled to 0-5 °C and was filtered 

washed with water and recrystallized from ethanol; m.p. 

160 °C; IR (KBr): 3186, 2923, 1694, 1665 cm-1; PMR 

(DMSO-d6): o 9.20 (lH, s, -NH), 6.84-7.5 (4H, m, Ar­

H), 4.41 (2H, s, -NH2), 3.3 (1H, s, -CH), 2.9 (1H, s, 

-NH-NH2); M+ 222. 

2-(Benzothiazine-3-one-2-yl-oxo)-3,5-dimethyl pyrazole 
(2a): 

A mixture of (2) 2-hydrazidobenzothiazine-3(1H}-one 

( 1 mmol) and acetyl acetone ( 1 mmol) was irradiated in 

MW for I min interval at 130 °C (monitored by TLC). 

The crude product was recrystallized from methanol. Yield 

(85%); m.p. above 300 °C; IR (KBr): 3402, 2923, 1710 

cm-1; PMR (DMSO-d6) : B 2.45 (6H, s, -CH3), 2.1 (lH, 

s, -CH), 3.5 (lH, br.s, -NH), 7.0-7.5 (4H, m, Ar-H), 

6.8 (lH, s, Ar-H); M+ 320. 

1-(Benzothiazine-3-one-2-yl-oxo )-3-metlzyl pyrazole-5-
one (2b) : 

A mixture of (2) 2-hydrazidobenzothiazine-3( 1 H)-one 

(1 mmol) and ethyl acetoacetate (I mmol) and was irradi­

ated in MW for 3 min interval at 130 °C (monitored by 

TLC). The crude product was recrystallized from metha­

nol. Yield (81 %); m.p. above 300 °C; IR (KBr) : 3315, 

2935, 1678, 1665, 1595, 1403 cm- 1; PMR (DMSO-d6): 

B 2.2 (3H, s, -CH3), 3.4 (lH, br.s, -NH), 2.32 (IH, s, 
-CH), 6.7-7.4 (4H, m, Ar-H), 2.2 (2H, s, -CH2); M-r 

305. 

1-(Benzotlziazine-3-one-2-yl-oxo)-3-amino pyrazole-5-
one (2c) : 

A mixture of (2) 2-hydrazidobenzothiazine-3(1H)-one 

(l mmol) and ethyl cyanoacetate (l mmol) was irradiated 

in MW for 2 min interval at 130 °C (monitored by TLC). 

The product was washed with water and recrystallized 

from methanol. Yield (89%); m.p. above 300 °C; IR 
(KBr) : 3458, 3150, 2923, 1678, 1602, 1475, 1309, 1246, 

918, 817, 762 cm-1; PMR (DMSO-d6) : o 2.54 (2H, s, 

-CH2), 3.5 (2H, br.s, -NH2), 5.2 (IH, s, -CH), 6.4-8.3 

(4H, m, Ar-H), 10.8 (lH, s, -NH); M+ 288. 

1-(Benzothiazinyl-oxo )-4-phenyl thiosemicarbazide 
(2d): 

A mixture of (2) 2-hydrazidobenzothiazine-3(1H)-one 

(1 mmo1) and phenyl isothiocyanate (I mmol) was irradi­

ated in MW for 30 sat 80 °C (monitored by TLC). The 

product was washed with water and recrystallized from 

methanol. Yield (90%); m.p. 112 °C; IR (KBr) : 3222, 

2924, 1679 cm-1; PMR (DMSO-d6) : B 2.51 (1H, s, 

-NH), 9.9 (lH, S, -NH), 10.4 (lH, s, -NH), 2.6 (IH, s, 

-NH), 6.9-7.80 (9H, m, Ar-H), 3.33 (1H, s, -CH); M+ 

357. 

All these compounds 2a, 2b, 2c and 2d also synthe­

sized by conventional method using methanol as a sol­

vent but process found to be more lenthy. 

2-(Benzothiazine-3-one-2-yl)-5-anilino-1, 3, 4-oxadiazole 
(2e) : 

A mixture of (2d) (I mmol) 1-(benzothiazinyl-oxo)-4-

phenyl thiosemicarbazide was added in small portions to 

cone. H2S04 (5 ml) at 0 °C. The mixture was kept stir­

ring for 4 h. It has been allowed to stand overnight at 

room temperature and then poured into crushed ice and 

neutralized with 10% liq. ammonia till pH was neutral. 
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The solid separated was filtered, washed with ice-cold 
water and recrystallized from ethanol. Yield (60%); m.p. 

above 300 °C; IR (KBr): 3321, 3261, 2930, 1675, 1610, 
1540, 1415, 1320 cm-1; PMR (DMSO-d6): o 3.3 (lH, s, 
-NH), 5.7 (lH, s, -NH), 6.9-7.6 (9H, m, Ar-H); M+ 

340. 

1-Phenyl-2-[benzothiazine-3 (1 H)-one-2-yl]-5-mercapto-
1,3,5-triaz.ole (21) : 

Mixtures of (2d) (1 mmol) 1-(benzothiazinyl-oxo)-4-

phenyl thiosemicarbazide and 2 N sodium hydroxide (10 

ml), methanol (10 ml) were refluxed on the water bath 

for 4 h. The reaction mixture was concentrated to 1/3 of 

its volume and cooled. The solution was cooled and acidi­

fied with dil. HCI. The precipitated solid was filtered, 

washed with water and recrystallised from ethanol. Yield 

(65%); m.p. above 300 °C; IR (KBr) : 2520, 2924, 1665 

cm-1; PMR (DMSO-d~: o 3.58 (lH, s, -CH), 2.1 (lH, 
s 
-SH), 6.90-7.98 (9H, m, Ar-H); M+ 312. 

Conclusion : 

In conclusion, we have synthesized 2-substituted-1 ,4-

benzothiazine by eco-friendly microwave irradiation 

method. The simple operation, inexpensive reagents, high 

yield and significantly very short time are some unique 
features of present method. This is one of the economical 

and attractive methods for the synthesis of desired com­

pounds. 

Acknowledgement 

The authors thank Institute of Science, Mumbai, and 
Indian Institute of Science, Bangalore for spectral analysis 
and UGC, New Delhi for providing grant to Chemistry 

Department, Shivaji University, Kolhapur under SAP. 

References 

I. R. R. Gupta (ed.), "Phenothiazine and 1.4-Benzothiazines 
Chemical and Biomedical Aspects", Elsevier, Amsterdand, 
1988. 

2. M. Hinrich, D. Christan and S. C. H. Harld, Ger. Pat., 
1973,2164851 (Chem. Abstr., 1973,79, 92199\1). 

1230 

3. J. R. DeVita, W. R. Schoen, G. A. Doldouraus, M. H. 
Fisher, M. J. Wyatt, K. Cheng, W. W. S. Chan. B. S. 
Bridget and R. G. Smith, Bio-Org. Med. Chem. Lett .• 1995, 
5, 1281. 

4. D. Armenise, G. Trapani, V. Arrivo, E. Laraspata and F. 
Morlacchi, J. Heterocyclic Chem., 2000, 37, 1611. 

5. T. Aotsuka, H. Hosono, T. Kurihara. Y. Nakamura. T. 
Matusi and F. Kobayashi, Chem. Pharm. Bull .• 1994, 42, 
1264. 

6. L. D. Corona. G. Sinorelli, A. Pinzetta and G. Coppi, Eur. 
J. Med. Chem., 1992, 27. 419. 

7. J. Kapcho and C. F. Turk. J. Med. Chem., 1973, 16, 776. 

8. U. Siegelberg and G. Kleu, Arzneim. Forsch .• 1967. 17, 
159. 

9. J. C. Barker and M. Miller. Br. J. Psychiatry, 1969, 115. 
169. 

10. "Thiazines and Structurally Related Compounds", Pro­
ceedings of Sixth International Conference on Phe­
nothiazines and Structurally Psychotropic Compounds, 
Pasadena, CA. eds. H. Keyzer, G. M. Eskert. I. S. 
Forrest. R. R. Gupta, F. Gutmamn and J. Molnar. 
Kriger Publishing Co., Malbar, FL. USA. 1992. 

II. S. B. Munde. S. P. Bondge. V. E. Bhingolikar and R. 
A. Mane, Green Chemistry, 2003, 5, 278. 

12. R. Tanaka, K. Teramura and S. Yokoyama. Jpn. Pat.. 
1966, 5833 (Chern. Abstr., 1966, 65, 9062). 

13. W. H. Strain and J. B. Dickey, US Pat., 2381935 
(Chern. Abstr .• 1889, 40, 1946). 

14. C. R. Rasmussen, US Pat., 37877400 (Chem. Abstr .. 
1974, 80, 95987). 

15 A. Kanda and H. Hashimoto, Jpn. J. Pharmacol., 
1993, 63, 121. 

16. M. B. Deshmukh and A. R. Mulik, J. Indian Chem. 
Soc., 2001, 78, 150. 

17. M. B.Deshmukh, S. S. Patil and A. R. Mulik, J. In­
dian Chern. Soc .• 2002. 79, I. 

18. A. S. Shawali, S. Elsheikh and C. Parkanyi, J. Here­
rocyclic Chern., 2003, 40, 207. 

19. M. Larhed, C. Moberg and A. Hallberg, Ace. Chtm. 
Res .• 2002, 35, 717. 

20. M. B. Deshmukh, S. S. Jagtap and S. A. Deshmukh, 
J. Indian Chern. Soc., 2006, 83, 1055. 

21. N. Sawhney, Pawan Kumar Sharma and Asha Gupta. 
Indian J. Chern., Sect. B, 1992, 31, 421. 

22. S. P. Singh. Subhash Sehagal, Lukhvinder Singh and S. 
N. Dhawan, Indian J. Chem., Sect. B, 1987, 26, 154. 


