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Preparation of Derivatives of 2,3-Dihydro[1,3]benzo-
thiazole| 3,2-d][ 1,2,4,3}triazaphosphole
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Institute of Pesticide Chemistry, Huazhong Normal University,
Wuhan, Hubei, People’s Republic of China

The first tricyclic fused triazaphosphole derivatives, namely, 2,3-disubstituted
2,3-dihydro[1,3]benzothiazolo[ 3,2-d][1,2.4,3]triazaphospholes, were ob-
tained by cyclocondensation of 2-phenylhydryzono- or 2-hydrazono-2,3-
dihydro-1,3-benzothiazoles with tris[ dialkylamine]-phosphines.

Within the rapid development of the chemistry of phos-
phorus heterocycles’, triazaphospholes have received con-
siderable attention® ~ °. However, fused tricyclic triazaphos-
pholes have so far not been described, except for the dimers
of a few monocyclic triazaphospholes with pentacoordinated
phosphorus®#.

We report here the synthesis of the first representatives of
fused tricyclic triazaphospholes, namely of 2,3-disubstituted
2,3-dihydro[ 1,3]benzothiazolof 3,2-d][ 1,2,4,3Jtriazaphos-
pholes (3, 5) by intermolecular cyclocondensation reactions.
Thus, the reaction of 2-phenylhydrazono-2,3-dihydro-
-1,3-benzothiazole® (1) with tris[dialkylamino]-phosphines
(2) in xylene or without solvent at 100 °C under nitrogen at a
pressure of ~ 100 torr (to remove the dialkylamine formed)
affords the 3-dialkylamino-2-phenyl derivatives 3 in reason-
able purity and good yield. Products 3 can be isolated by
preparative T.L.C.
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Unsubstituted 2-hydrazono-1,3-benzothiazole (4) reacts
with tris[dialkylamino]-phosphines (2) under similar con-
ditions (85°C/80 torr) to afford the 3-dialkylamino-2-
(bis[dialkylamino]-phosphino) derivatives 5. These com-
pounds are very sensitive to moisture and to acidic con-
ditions; they cannot be satisfactorily purified by T.L.C. but
they are sufficiently resistant to basic conditions and to cer-
tain solvents such as dichloromethane and can be stored
under nitrogen.
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3-Dimethylamino-2-phenyl-2,3-dihydro| 1,3]benzothiazolo[ 3,2-
d1[1,2,4,3]triazaphosphole (3a); Typical Procedure:

Xylene  (10ml) tris[dimethylamino]-phosphine (2a: 1.5g,
11.8 mmol), and 2-phenylhydrazono-2.3-dihydro-1,3-benzothiazole
(1; 1.0 g, 4 mmol) are placed in a 60 ml round-bottom flask. This
mixture is heated at 100°C under a nitrogen atmosphere of 100 torr
for 4.5 h. The solvent is then evaporated in vacuo and the residual
crude product 3a (1.24 g) is purified by preparative T.L.C. on silica
gel using ether petroleum ether (1/9) as eluent; yield of pure 3a: 0.85
(68 %%): white crystals. m.p. 60-61"C.

Table 1. 2,3-Disubstituted 2,3-Dihydro[ 1,3]benzothiazolo[ 3,2-d][1,2.4,3]triazaphospholes (3,5) prepared

Product R

Yield* [%] Physical Propertics
3a CH, 68 m.p. 60- 61°C. white crystals
3b C,H, 89° m.p. 89-90C, yellow crystals
3c n-CyH, 82 yellow sticky liquid
3d n-C,Hy 86 yellow sticky liquid
Sa CH, 75 yellow sticky liquid
5b C.H, 75 yellow sticky liquid
Se¢ n-CyH, 69 yellow sticky liquid
5d n-C,H, 82 yellow sticky liquid

Molccular Formula®

C,sH,sN,PS (314.4)
C,,H,,N,PS (342.3)
CyoHpNLPS (370.4)
C, H,-NPS (398.45)
C3H,NP,S (356.3)
CyoHa NG P,S (440.5)
CasHyoNoPS (524.6)
Cy HsxNePS (608.8)

* Yield of isolated product.

* The microanalyses showed the following maximum deviations from the calculated values: C +0.20, H £+ 0.08, P +-0.22 (for 3a, b) and

P 1+ 0.16 (for 3¢, d and 5a~d).
¢ M.S.omfe =342 (M, 34%), 270 (74, base peak).
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3-Dimethylamino-2-(bis{ dimethylamino]-phosphino)-2,3-
dihydro[1,3]benzothiazolo[3,2-d][1,2,4,3]triazaphosphole (5 a); Typ-
ical Procedure:

In a 50ml round-bottom flask, 2-hydrazono-2,3-dihydro-13-
benzothiazole (4; 0.5 g. 3 mmol) is added to tris[dimethylamino]-
phosphine (2a; 1.5 g, 11.8 mmol) and this mixture is heated at 85°C
with stirring under a nitrogen atmosphere of 80 torr for 1 h. The
mixture is then allowed to cool and product 5a is isolated by pre-
parative T.L.C. on silica gel using petroleum ether/triethylamine
(13/7) as eluent; yield: 0.8 g (75%) of liquid with a strong odor.
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