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Synthesis of 3-(1,3-Diaryl-4,6-dioxo-2-thioxoperhydro-
pyrimidin-5-yl)-2H-[1,4]benzothiazines†
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Condensation of 1,3-diaryl-5-chloroacetyl-4,6-dioxo-2-thioxoperhydropyrimidines (2a–f) with 2-aminobenzenethiol in
ethanol in the presence of pyridine gives the title compounds (3a–f), under both microwave irradiation and classical
conditions; reactions are ca. 180 times faster using the microwave rather than the classical method.

Highly accelerated rates of chemical reactions observed
under microwave irradiation are receiving considerable
attention from synthetic chemists. Recently chemists have
adopted domestic microwave ovens as useful laboratory
instruments for carrying out reactions in a non-classical way.
Microwave-irradiated reactions have been carried out in the
solid phase and in sealed or open vessels.1

Benzothiazines and their pyrimidine analogues have found
a number of uses such as model compounds for mechanistic
studies of the action of neuroleptic drugs related to chloro-
promazine2 and as muscle relaxants.3 They are cytotoxic to
human epidermoid carcinoma KB cells and human non-small
cell lung carcinoma A 5494 and show antimicrobial and anti-
mycotic activity.5 They are used as antibacterial5,6 anti-inflam-
matory agents.7

The increasing importance of MORE (Microwave-induced
Organic Reaction Enhancement) chemistry in laboratory and

industrial syntheses and the biological importance of benzo-
thiazines form the backdrop for our interest in newer
methods of organic synthesis under mild conditions. The syn-
thesis of 3-(1,3-diaryl-4,6-dioxo-2-thioxoperhydropyrimidin-
5-yl)-2H-[1,4]benzothiazines (3a–f), starting from 1,3-diaryl-
5-chloroacetyl-4,6-dioxo-2-thioxoperhydropyrimidines (2a–f),
is now reported.

The chloroacetyl compounds 2a–f were prepared by con-
densation of chloroacetyl chloride and 1,3-diaryl-4,6-dioxo-
2-thioxoperhydropyrimidines (1a–f) in the presence of tri-
ethylamine.8 The reaction pathway is shown in Scheme 1.

Reaction of 2a–f with 2-aminobenzenethiol in absolute
ethanol in the presence of pyridine, under both microwave
irradiation and classical conditions, gave the benzothiazines
3a–f whose IR spectra showed absorption bands at ca. 1600
(C¸N), 1630 and 1670 cmµ1 (amide C¸O). Their 1H NMR
spectra each showed, besides other usual signals, a singlet at
d 4.6–4.7 integrating for two protons (CH2), while the mass
spectra each showed an M+ µ1 peak. Elemental analysis
supported the assigned structures.

Experimental
Mps are uncorrected. IR spectra were recorded on a Shimadzu

IR-435 spectrophotometer and 1H NMR spectra on a Perkin
Elmer R-32 (90 MHz) spectrometer using TMS as an internal
standard. Mass spectra were recorded on a Jeol JMS-D 300 instru-
ment. A Brownie microwave oven (2450 MHz), high power level,
was used in all the reactions.

Compounds 1a–f 9,10 and 2a–f 8 were prepared by reported pro-
cedure. The physical and spectral data for all the new compounds
synthesized are given in Tables 1 and 2. Light petroleum used was
the fraction of bp range 60–80 °C.

3 - ( 1 , 3 - D i a r y l - 4 , 6 - d i o x o - 2 -t h i o x o p e r h y d r o p y r i m i d i n - 5 - y l) - 2 H -
[1,4]benzothiazines (3): General Procedure.— Method A. A solution
of 2a (0.43 g, 0.001 mol) and 2-aminobenzenethiol (0.12 g, 0.001
mol) in absolute ethanol and in the presence of pyridine was
refluxed on a steam bath for 3 h. The reaction mixture was concen-
trated to half its volume and cooled. The separated solid was
filtered off, washed with ethanol and purified by column chroma-
tography on a silica gel column [ethyl acetate–light petroleum
(1:15 v/v) as eluent] to give 3-[1,3-bis-(2-methoxyphenyl)-4,6-dioxo-
2-thioxoperhydropyrimidin-5-yl)-2H-[1,4]benzothiazine (3a) (0.33 g,
65%), mp 140–141 °C. Compounds 3b–f were prepared similarly.

Method B. An equimolar mixture of 2a and 2-aminobenzenethiol
in absolute ethanol and in the presence of pyridine was irradiated
with microwaves for 1–2 min. The reaction mixture was cooled and
the separated product was filtered off, washed and purified by
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Scheme 1

Table 1 Physical data from compounds 3a–f

Microwave method Classical method

Compound Reaction Reaction
no. Yield (%) time (t/min) Yield (%) time (t/min) Mp (T/°C)

3a
3b
3c
3d
3e
3f

74
77
75
73
75
76

1
2
1
1
1
1

65
67
67
64
63
68

180
210
210
180
180
180

140–141
230–231
160–161
155–156
158–159
210–211



column chromatography on a silica gel column [ethyl acetate–light
petroleum (1:15 v/v) as eluent] to yield 3a. Compounds 3b–f were
prepared similarly.

For physical and spectral data see Tables 1 and 2.

We are thankful to CSIR, Delhi, for financial assistance.

Received, 17th September 1996; Accepted, 4th October 1996
Paper E/6/06400K

References

1 S. Caddick, Tetrahedron, 1995, 51, 10403.
2 H. Fenner and R. W. Grauert, Arch. Pharm., 1978, 311, 303

(Chem. Abstr., 1978, 89, 43312h).

3 M. Senaga, H. Sugimoto, T. Suzuki, S. Kajiwara, K. Veno, K.
Higure, S. Nagato, I. Yoshida and K. Tanaka, Jpn. Kokai Tokyo
Koho JP03,118,380, 1991 (Chem. Abstr., 1992, 116, 83686r).

4 R. Totani, M. Saka, K. Hirota and Y. Maki, J. Chem. Soc., Perkin
Trans. 1, 1994, 7, 833.

5 P. Pecorari, M. Rinaldi, L. Costantino, A. Provvisionato, C. Cer-
melli and M. Portolani, Farmaco, 1991, 46, 899 (Chem. Abstr.,
1992, 116, 41394p).

6 A. Sharma and E. Tyagi, Parmazil, 1991, 46, 746 (Chem. Abstr.,
1992, 116, 128833e).

7 C. V. R. Sastry, K. S. Rao and M. L. Jain, Indian J. Pharm. Sci.,
1991, 53, 180.

8 V. K. Ahluwalia, R. Sharma, C. H. Khanduri, M. Kaur and C.
Gupta, Heterocycles, 1991, 32, 907.

9 V. K. Ahluwalia, unpublished work.
10 I. N. D. Dass and S. Dutt, Proc. Indian Acad. Sci., 1938, 8A,

145.

J. CHEM. RESEARCH (S), 1997 17

Table 2 Analytical and spectral data for compounds 3a–f

Found (required) (%) Molecular ion
Compound Molecular formula peak observed vmax/cmµ1

no. (mol. wt.) C H N (M+µ1) (Nujol) dH (CDCl3/TFA)

3a

3b

3c

3d

3e

3f

C26H21N3O4S2 (503)

C24H15Cl2N3O2S2 (511.5)

C26H21N3O2S2 (471)

C26H21N3O2S2 (471)

C26H21N3O2S2 (471)

C24H17N3O2S2 (443)

62.22
(62.03

56.11
(56.25
66.15

(66.24

66.04
(66.24

66.01
(66.24

65.32
(65.01

4.34
4.17

2.82
2.93
4.84
4.46

4.78
4.46

4.73
4.46

4.09
3.84

8.20
8.35)

8.09
8.20)
8.81
8.92)

8.71
8.92)

8.87
8.92)

9.82
9.48)

502

511

470

470

470

442

1600 (C¸N),
1630, 1670 (C¸O)

1610 (C¸N),
1625, 1665 (C¸O)
1600 (C¸N),
1630, 1675 (C¸O)

1610 (C¸N),
1640, 1670 (C¸O)

1605 (C¸N),
1635, 1660 (C¸O)

1600 (C¸N),
1630, 1670 (C¸O)

3.8 (s, 6 H, 2ÅOCH3), 4.7 (s, 2 H,
CH2), 6.9–7.6 (m, 13 H, 12ÅAr-H
and 1ÅC-H)
4.7 (s, 2 H, CH2), 7.2–7.7 (m, 13 H,
12ÅAr-H and 1ÅC-H)
2.2 (s, 6 H, 2ÅCH3), 4.6 (s, 2 H,
CH2), 7.1–7.6 (m, 13 H, 12ÅAr-H
and 1ÅC-H)
2.3 (s, 6 H, 2ÅCH3), 4.6 (s, 2 H,
CH2), 6.9–7.5 (m, 13 H, 12ÅAr-H
and 1ÅC-H)
2.3 (s, 6 H, 2ÅCH3), 4.6 (s, 2 H,
CH2), 6.9–7.6 (m, 13 H, 12ÅAr-H
and 1ÅC-H)
4.6 (s, 2 H, CH2), 7.0–7.7 (m, 15 H,
14ÅAr-H and 1ÅC-H)


