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Benzo[c]-6-aryl/alkylimino-1,2,5-thiadiazines (4a-g) have been obtained by the basification of benzo[c]-6-aryl/alkylimino-1,2,5-
thiadiazine dihydroiodides (3a-g). The latter were synthesized by the oxidative cyclisation of substituted l-aryl/alkyl-
3-(2’-aminophenyl)thiocarbamides (2a-g) by ethanolic iodine. Compounds (4a-g) on acylation with acetic anhydride and gla-
cial acetic acid in 1 : 2 ratio afforded 2,5-diacetyl derivatives (5a-g), on reaction with sodium nitrite in 1 : 2 ratio in acidic
medium afforded 2,5-dinitroso derivatives (6a-g) and on boiling with aqueous ethanolic sodium hydroxide solution isomer-
ized into corresponding benzo-1,2,4-triazines (7a-g). The title compounds were assayed for their antimicrobial activity against

gram-positive and gram-negative micro-organisms.

Benzothiadiazines have been reported to possess signifi-
cant B-blocking and hypotensive activity!. Various 1,2,4-
and 1,3,5-benzothiadiazines have been carlier reported in
literature?. There seems to be scanty work on the synthesis
of benzo-1,2,5-thiadiazines. In the present communication
we are reporting the synthesis of novel benzo-1,2,5-
thiadiazines, their antimicrobial activity and isomerization
into benzo-1,2,4-triazines.

Results and discussion
The parent compounds 1-aryl/alkyl-3-(2"-aminophenyl)
thiocarbamides (2a-g) were prepared by refluxing the mix-
ture of o-phenylenediamine (0.01 mol) and aryl/alkyl
isothiocyanates (0.01 mol) (la-g) in carbon tetrachloride.
These were transformed into benzo[c]-6-aryl/alkylimino-
1,2,5-thiadiazine dihydroiodides (3a-g) by the oxidative
cyclisation using ethanolic iodine and basified with dilute
ammonium hydroxide solution to afford the respective free
bases, benzo[c]-6-aryl/alkylimino-1,2,5-thiadiazines (4a-g).
. Compounds (4a-g) on acylation with acetic anhydride
and glacial acetic acid in 1 : 2 ratio afforded 2,5-diacetyl
derivatives (5a-g), on reaction with sodium nitrite in I : 2
ratio in acidic medium afforded 2,5-dinitroso derivatives
(6a-g) and on boiling with aqueous ethanolic sodinm hy-
droxide solution isomerized into corresponding benzo-1,2,4-
triazines (7a-g).

Antimicrobial activity :

The title compounds (4a-g) were screened for their an-
tibacterial activity using cup plate diffusion method?. The

bacterial organisms used in the present investigation were
isolated from human being with characteristic infections
and diseases. The isolates were pathogenic. The pathogens
used included both gram-positive and gram-negative strains
like E. coli, S. aureus, S. typhi, B. subtilis and A. aerogenes.
Sensitivity plates were seeded with a bacterial inoculum of
1 x 10° CIU mlI~! and each well (diameter 10 mm) was
loaded with 0.1 ml of test compound solution (1000 pug ml™
1) in dimethylformamide. So that concentration of each test
compounds was 100 ug mi~!. The zones of inhibition were
recorded after incubation for 24 h using vernier caliper. In-
hibition zone record of the compounds clearly indicates that
4d and 4f were highly active against S. aureus and B. subtilis.
Almost all compounds showed low to moderate activity
against A. aerogenes and majority of the compounds were
found inactive against E. coli and S. typhi.

Sreening of the title compounds for antifungal activity
using paper disc method? showed that 4¢ and 4f were highly
active against A. niger, whereas other compounds showed
low to moderate activity. The zones of inhibition were re-
corded after incubation for 48 h at 37°.

In present findings, the antibacterial and antifungal ac-
tivity can not directly related to the structure. In antibacte-
rial screening compounds with p-chlorophenyl and m-tolyl
substituents on nitrogen atom are found to be highly active
against micro-organisms S. aureus and B. subrilis whereas
in antifungul screening compounds with p-chlorophenyl and
o-tolyl substituents are found to be highly active against
micro-organism A. niger and other compounds showed low
to moderate activity.
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Experimental

All melting points were recorded using hot paraffin bath
and are uncorrected. Chemicals used were of A.R. grade.
IR spectra (4000-400 cm™!) were recorded on Perkin-Elmer
spectrophotometer in nujol mull and as KBr pelletes. PMR
spectra were recorded with TMS as internal standard using
CDCl5 and DMSO-dg as solvents. Purity of the compounds
was checked on silica gel-G plates by TLC.

The compound I-phenyl-3-(2’-aminophenyl)thiocarba-
mide (2a) was prepared by refluxing the mixture of o-
phenylenediamine (0.01 mol) and phenyl isothiocyanate (la)
(0.01 mol) in carbon tetrachloride (20 ml) for 1.5 h by the
reported method?. This reaction was then extended to syn-
thesize the compounds (2b-g) using different aryl/alkyl
isothiocyanates (1b-g).

Synthesis of benzo[c]-6-phenylimino-1,2,5-thiadiazine
(4a) :

A paste of l-phenyl-3-(2’-aminophenyl)thiocarbamide
(2a) was prepared in ethanol and ethanolic iodine solution
was added drop by drop to the paste with constant stirring.
The colour of iodine initially disappeared. The addition was
continued till violet colour of iodine persisted. The mixture
was left overnight at RT and the separated solid; benzo|c]-
6-phenylimino-1,2,5-thiadiazine dihydroiodide (3a), which
was acidic to litmus was crystallised from ethanol (83%),
m.p. 152°. Similarly, other compounds 3b-g were obtained
from 2b-g : 3b (85%), m.p. 151°% ¢ (74%), m.p. 158°, d
(87%), m.p. 146°; e (78%), m.p. 87°; £ (81%), m.p. 164°; g
(69%), m.p. 115°

On basification of benzo[c]-6-phenylimino-1,2,5-
thiadiazine dihydroiodide (3a) with dilute ammonium hy-
droxide solution a faint yellow coloured free base (4a) was
obtained, it was crystallised from aqueous ethanol, m.p. 141°
(Found : C, 64.19; H, 4.48; N, 17.33; S, 13.16. Calcd. for
C3H|N3S : C,64.73; H, 4.56; N,17.42; S, 13.27%); Vyyax
3390 and 3450 (NH), 1614 (C=N) 1334 (C-N), 751 (1,2-
disubstituted benzene ring), 697 cm~! (C-S)%:; § (CDCl5 +
DMSO-dg) 9.22 (1H, s, NH), 8.89 (1H, s, NH), 7.15-7.53
(9H, m, Ar-H). Similarly, free 4b was prepared from 3b :
4b, m.p. 145°(Found : C, 65.72; H,5.03; N, 16.41; S,12.49.
Caled. for C4H3N3S : C, 65.88; H, 5.09; N, 16.47; S,
12.54%); V.. 3443 and 3345 (NH), 1657 (C=N), 1311 (C-
N), 853 (1,4-disubstituted benzene ring), 750 (1,2-di-sub-
stituted benzene ring), 716 cm™! (C-S); § (CDC15 +DMSO-
dg) 7.71 (1H, s, NH), 7.58 (1H, s, NH), 6.78-7.43 (8H, m,
Ar-H), 2.16 (3H, s, Ar-CH3). This reaction was extended to
synthesize free bases, 4c-g : 4¢, m.p. 150° (Found : C, 65.67,;
H,5.01;N, 16.32; S, 12.68. Calcd. for C;4H3N3S : C, 65.88;
H, 5.09; N, 16.47; S, 12.54%); d, m.p. 141° (Found : C,
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65.45; H,4.98; N, 16.29; S, 12.44. Calcd. for C,,H3N;S :
C,65.88; H,5.09; N, 16.47; S, 12.54%); e, m.p. 81° (Found
. C, 56.10; H, 3.52; N, 15.27; S, 11.71. Calcd. for
Cy3H gN3SCl: C, 56.62; H, 3.62; N, 15.24; S,11.61%); f,
m.p. 159° (Found : C, 56.52; H, 3.40; N,15.16; S, 11.58.
Calcd. for C3H|(N3SCI: C, 56.62 ; H, 3.62 N, 15.24; S,
11.61%); g, m.p. 108° (Found : C, 59.28; H, 6.64 ; N, 19.09;
S, 14.32. Calced. for C | H;sN5S : C,59.72; H, 6.78; N, 19.00;
S, 14.47%).

Synthesis of benzo[c]-2,5-diacetyl-6-phenylimino-1,2,5-
thiadiazine (5a) :

A mixture of benzo|c]-6-phenylimino-1,2,5-thiadiazine
(4a) (0.01 mol) and acetic anhydride (0.02 mol) in glacial
acetic acid (10 ml) was refluxed for 1.5 h. The reaction
mixture was cooled and poured in a little crushed ice with
water, a white solid powder was preeipitated (5a) and
crystallised from warm water with a little ethanol (80%),
m.p. 265° (Found : C, 61.74; H, 4.52; N, 12.79; S, 9.86.
Calcd. for C|;HsN3;0, S : C, 62.76; H, 4.61; N, 12.92; S,
9.84%); Vi 1690 (C=0), 1635 (C=N), 1295 (C-N), 751
(1,2-disubstituted benzene ring), 719 cm™! (C=S). This re-
action was extended to synthesize other diacetyl derivatives,
Sb-g : 5b (72%), 230°d ; ¢ (78%), 186° d ( 85%), 183° e
(80%), 206°; f (75%), 184°, g (70%), 180°.

Synthesis of benzo[c]-2,5-dinitroso-6-phenylimino-
1,2,5-thiadiazin (6a) :

A solution of benzo[c]-6-phenylimino-1,2,5-thiadiazine
(4a) (0.01 mol) in 10 ml of ethanol was cooled below 5°
and a solution of sodium nitrite (0.02 mol) in 2.5 ml of
concentrated hydrochloric acid and 2.5 ml of water was
added to it. A greenish yellow solid (6a)was precipitated
out and crystallised from rectified spirit (78%), m.p. 92°
(Found : C, 51.89; H, 2.98; N, 22.98; S, 10.39. Calcd. for
C3HoHsO,S : C, 52.17; H, 3.01; N, 23.41; S, 10.70%);
Viax 16054 (C=N), 1617 (N=0), 1318 (C-N), 1208 (N-N),
744 (1,2-disubstituted benzene ring), 724 em~! (C-S). This
reaction was extended to synthesize other dinitroso deriva-
tives (yield 70-85%), 6b-g : 6b, 78°; ¢, 88°,d, 76°; e, 68°; f,
109°; g, 94°.

Isomerization : Synthesis of benzo[c]-2-phenyl-3-thio-
1,2,3,4-tetrahydro-1,2,4-triazine (7a) :

Benzo[c]-6-phenylimino-1,2,5-thiadiazine (4a) was
boiled for 1 h with 5% aqueous ethanolic (1 : 1) sodium
hydroxide solution and the solid obtained after cooling the
reaction mixture was crystallised from ethanol to give 7a
(68%), m.p. 192° (Found : C, 63.71; H, 4.52; N, 17.23; S,
13.18. Calcd. for C3H | N3S : C, 64.73; H, 4.56: N, 17.42;
S, 13.27%); v, ., 3416 (NH), 1632 (C=N), 1269 (C-N),
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1238 (C=S), 749 (1,2-disubstituted benzene ring). It was
found to be desulphurizable when boiled with alkaline lead
acetate solution indicating -NH-C=S linkage. Similarly other
compounds 7b-g, were prepared by isomerizaion : 6b (61%),
m.p. 181° (Found : C, 64.89; H, 5.02 ; N, 16.37; S, 12.18.
Calced. for C,H 3N5S : C, 65.88 ; H, 5.09: N, 16.47; S,
12.54%); ¢ (71%), m.p. 162° (Found : C, 65.34; H, 4.98; N,
16.23; S, 12.61. Calcd. for C4H|3N;3S : C, 65.88; H, 5.09;
N, 16.47; S, 12.54 %), d (65%), m.p. 131° (Found : C, 65.14;
H,5.11;N,16.31; S, 12.34. Calcd. for C, jH|3N3S : C, 65.88;
H, 5.09; N, 16.47; S, 12.54%); e (82%). m.p. 201-204°
(Found : C, 56.19: H, 3.67; N, 15.27; S, 11.27. Calcd. for
C3H|gN3SCI: C, 56.62; H, 3.62; N, 15.24: S, 11.61%); {
(70%), m.p. 192° (Found : C, 56.01; H, 3.41; N, 15.21; S.
11.39. Calcd. for C,3H|(N;3SC1:C,56.62; H,3.62, N, 15.24;
S, 11.61%); g (68%), m.p. 148—151° (Found : C, 59.89; H,
6.61 ;N.18.85; S, 14.44. Calcd. for C; | H sN3S : C, 59.72;
H, 6.78; N, 19.00; S, 14.47%).
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