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Abstract
The method cited in the literature for synthesis of 1,2-dihydro 3-thioxo -1,2,4-
benzotriazine 1 was improved. 1 was condensed with propargyl bromide to afford 3-
propargylthio -1,2,4-benzotriazine 5. Transformation of this compound to 9H-3-
methylthiazolo [2,3-c][1,2,4] benzotriazine (3, R=Me) was performedin the presence
of Na*O'Me/MeOH. Orientation of this selective cyclization was ascertained by

(N.O.E.) NMR experiment.

The cyclization of 3-propargylthio and propargylseleno
-1,2 4-triazine as routes to thiazolo -1,2,4-triazines [1-5]
and selenazolo -1,2,4-triazines [6,7], respectively, is well
documented. However, the related thiazolo -1,2,4-
benzotriazine has been largely overlooked. Pujari and his
co-workers [8] correctly reported that 1,2-dihydro 3-
thioxo-1,2,4-benzotriazine 1 on condensation with o-
halogenoketones yielded ketones 2 which on treatment
with polyphosphoric acid underwent cyclization giving a
single compound (TLC). They have assigned structure 3
on the basis of analogy. However, cyclization of 2 can
afford the other regioisomer 4. Spectral data were not
much help in deciding in favour of either angular product
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3 or linear product 4.

In continuation of our earlier studies on the orientation
of cyclization in a reaction of unsymmetrical triazines
with bifunctional group [2-71, we wish to report in the
present communication our work on the reaction of 3-
thioxo-1,2,4-benzotriazine with propargyl bromide.

1,2-Dihydro-3-thioxo-1,2,4-benzotriazine 1 was
obtained by the fusion of thiosemicarbazide with o-
phenylenediamine. The procedure which will be given
here isanimprovement on themethodcited in the literature
[8] and has proved to be the most convenient and to
produce a much better yield.

When 1 was condensed with propargyl bromide in the
presence of sodium methoxide at ambient temperature,
1,2-dihydro-3-propargylthio-1,2 4-benzotriazine 5 was
obtained. In the '"H NMR spectrum of this compound,
methylene protons appear as a doublet and the acetylenic
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proton as a triplet showing a long range couplmg (=260
Hz).

When 5 was refluxed in sodium methoxide in MeOH
for 4 h, a solid was isolated that was crystallized from
- ethanol to give a single white crystailine compound. The
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compound was identified as either 9H-3-methylthiazolo
{2,3-¢] 1,2,4-benzotriazine (3, R=Me) or 4H-3-

methylthiazolo [3,2-b] [1,2,4] benzotriazine (4, R= Me)
In the 1H NMR spectrum of this compound, CH of
thiazole ring appeared as a quartet (J=1.34 Hz) and CH,
attached to thiazole ring appeared as a doublet (J=1.34
Hz) showing long range coupling between CH of thxazole
ring and CH, attached to thiazole ring.
Transformationof 5 toeither (3, R=Me)or(4,R= Me)‘

could not be undertaken either in protic or aprotic solvent

at their refluxing temperature even for a long period of

time. Activation of triple bond by Pd(Il) salt [9] for
cyclization was not selective and satisfactory.

‘Since benzotriazine § is unsymmetrical, it can be
assumed that the base (Na*O-Me/MeOH) abstracts a
hydrogen from either nitrogen 4 or nitrogen 2 of §. The

nitrogen then attacks the acetylenic group to give asingle

cyclized intermediate 6 or 7.
Isomerization and aromatization of this intermediate
produces selectively either (3, R=Me) or (4, R=Me)

respectively. The structure of (3, R=Me) hasbeenassigned. -

to the TLC-pure product on the basis of (N.O.E.) NMR

experiment. The N.O.E. spectrum of this compound gave.
N.O.E.sbetween methyl groupand H, on the benzenering
" and methyl group and CH of thiazole ring. Observation of -

mutual N.O.E. enhancement between methyl group on

thiazole ring and Ha on the benzene ring and CH of -

thiazole ring led us to assign structure 3 for the obtained
compound. This effect is expected in 3 whereas N.O.E.
effect between methyl group and H, of the benzene ring in
4 is quite improbable.

This result showed that in spite of the a-effect and -

 steric considerations of this system and the existence of a
vast amount of literature [10] on the reactivity of N-2 in

1,2.4-triazine, the base abstracts hydrogen from nitrogen .

4 of 1,2,4- benzotriazine selectively resulting in
intermediate 6 and hence compound (3, R=Me). The

reaction mechanism is given in Scheme 1. This behavior-

_ has been observed for two step cyclization and
isomerization of 1,2,4-triazines [3-7].

" The concentration of the base was decreased and time
was cut in an unsuccessful attempt to isolate 6. Sodium

hydroxide solution, in different concentrations, and
triethylamine were also used as a base, but the same result
‘was obtained.

.. Work is continuing in this area to isolate the

imenuedxateandunplememcychzanon around bbond by ,

- making use of nitrogen 2 selectively.
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Experimental Section
Melting points were obtained on a Buchi 530 and are
uncorrected. 'HNMR spectra were recorded ona Brucker
AC 80spectrometer in (DMSO-d,) as solventand internal
standard. IR spectra were recorded on a Perkin-Elmer
model 883 using KBrdisc, and mass spectra were obtained

- on aFinnigan Mat model 8430.

I,Z-Dnhydro-;}-thwxo-l,z,ﬁi-benzotrmme 1
Asanimprovementon the method citedin the literature
(81, the following procedure was the most convenient: 0-
phenylenedlmmne (0.8 g,0.01 mol) and thiosomecarbazide
(0.92 g, 0.01 mol) were mixed thoroughly in a test tube.
This mixture was gradually heated in an oil bathfor4 hat
180°C. Aftérmoling of melted material, it was solidified.
This solid was extracted four times with MeOH (100 mi).

“The combined extracts were evaporated off and the résidue

was crystallized from MeOH to afford the title compound,
(yield 75%, lit. [8],48%, m.p. 289-290°C, lit. [8], 290°C.
WKBr disc)/em, 3050-3060 (NH broad), 1216 (C= S

~ stretching), ms: m/z 165 (M*, 12), 164 (62), 76 (100).

3.Propargylthio-1,2,4-benzotriazine 5

Sodium methoxide (0.5 g, 0.092 mol) was dissolved in
MeOH (50 mL). To this solution compound 1 (0.82 g,
0.05 mol) was added. Under nitrogen propargyl bromide

(0.6 g, 0.0504 mol) was added dropwise at room

temperature. The reaction mixture was stirred at ambient
temperature for 4 h. The solvent was evaporated off and

-the solid was washed with water thoroughly and

recrystallized from MeOH to afford 2, (0.908 g, 90%
yield), m.p. 143-145°C; V(KBr disc)/fcm, 3285T= C-H),
1679, 1621, 1506, 1440, 927, 826, 743; '"H NMR, 3.1 (t,

' 1=2.60, 1H,C=CH)4.1 (d,J=2.60, 2H, CH,),7.01-7.25

{m, 2H, CGI-I) 7.31-7.58 (m, 2H, C H,); NH protons are
not exhibited in the normal chart, ms: m/z, 205 (M*, 8),
188 (100) 155 (9), 143 (18), 102 (10).

9H-3-Methylthsazolo {2,3~c} [192,4} benzomzine (3)
Compound 5 (0.5 g, 0.024 mol) was refluxed in a
solunon of Na*O-Me (1 g, 0.045 mol) in MeOH (50 mL)
for5h. The selventwasevaporatedoff the obtained solid
was washed with water thoroughly and. recrystallized
from MeOH to afford (3, R=Me), (vield 0.44 g, 88%),
m.p. 130-132°C; v, (KBr disc)fem™, 3419, 2950, 1931,
1625, 1308, 809, 735. '"H NMR, & 2.35 (d, J=1.34, 3H,
Me), 6.83 (q, J=1.34, 1H, CH of thiazole ring), 7.10-7.39
(m, 2H, CH), 7.58-7.76 (m, 1H, C H)), 7.86, 8.03 (M
1H, orthoproton, C.H,); NHproton is not exhibited in the

“normal chart. N.O.E. experiment: Sample was degassed

prior to experiment; N.O.E, spectra were measured by

“irradiation of Me at 8 2.35. The enhancement of N.O.E.

signals at § 6.83 and 7.86-8.03 was observed. Ms: m/z,
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203 (5), 187 (100), 155 (42), 149 (45), 122 (50), 41 (35).
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