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Nitrophenothiazines have mostly been obtained either by
nitration of the respective phenothiazines (1,2,3,4) or by the
ring olosure of the appropiately substituted diphenylamines(s).
Ag only a few references (6,7) deal with their synthesis by
Smiles rearrangement, the behaviour of some halogenonitrobens-
enes with o-aminothiophenol has been studied, and at the early
stage of this investigation we wish to report some of the inte-

resting findings.

It was noted that the formation of nitrophenothiazines
did not take place unless beth the positions ortho to the acti-
vated halegen atom in halegenonitrobenxenes are substituted ei-
ther by the two nitre greups or by one nitro and one halogen
atom. In the latter ocase where the reactive halogen atom hada
nitre as well as a halegen atom in both of its ortho positions
the oyoclisation always teek place by the elemination of the

halegen atem in preference to the nitro group.
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Thus 1,4-dichlore-3-nit..— (I), t-llno-t.-d-‘(l‘ltn-y(ll)
and 1-chloro-5-methyl-3,4-dinitrebensens (IXI) which had ealy ¢
nitre group orth~ to the activated haleagen aten provided 2-amino-
4'~chloro-2'-nitro(A),2~anine-2',4'~dinitre—(3) and 2-anine-
2',4'-dinitro-8'-methyldiphenylgulphide (C) but ne phemsthiasine.
On the other hand, 2,6-dinitro— (IV), 8,4,6-trinitre—(V) and
4-chloro-2,8~dinitrochlorobensens (VI) which poasessed the twe
aitro groups ortho to the reactive halegen atom afforded i-nitro-
—(D), 1,3-dinitro—(E) and i~-nitro-3-chlorophencthiasine(F) res-
peotively, under the identiocal experimental oconditiens nentiesned
at the end. Sinoce 1,3-dichloro— (VII), t-chlero-2-bromo—(VIII)
and 1-ohloro-2-Iodo-4,6~dinitrobensene (IX) imn which the activa-
ted halogen atom had a nitro and a halegen atem at its orthe
positioms furnished 1,3~dinitrophencthiasine (E), identical ¢
that obtained by treating 1-chloro-2,4,8-trinisrobensene (V)with
o-aminothiophenol nﬁdof the same conditions, supported the faot
that‘ pyclisation had involved the replacement of the ertho halo-

gon atom in preference to the ortho nitro group.

Halegenonitrobensenes which are unsymmetrioally substitu-
ted and possess two aitro groups, oxtho to the activated halegen
atom are thus expected to yield two isomerio phenethiazines depen-
ding upen the possibility as to which uitro greap is invelved in
the oyolisation. Thus 1-chloro-3,4,8-trinitro~-S~methylbensene(X)
under identical conditions furnished two isoseric phemsthiasines,
though the propertion of one isomer was very large as compared teo
the other. The reaction product consisting of the twe isomeras

phonothiazines was extraoted with ethanol and the latter ea
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conocentration and coeling provided a produot which after reory-
stallisation from ethylacetate afforded a phenothiazine (15%)
which melted at 178-9°%, This phenothiazine was found to be iden-
tical to that obtained by treating 1-bro-o-z-chlﬁro-4,o—dlnitro~
B-methylbenzene (XI) with o-aminothisphenol, in which both the
halogdn atoms were involved in oyoclisation. Hence this isomer Ql.
obviously, 1,3-dinitro-2-methylphenothiazine (G). The residual
ethanol insoluble portion upon recrystallisation with glacial
acetic acid afforded the other isomeric phenothiazine (75%) mel-
ting at 185-6° whioh therefore must he 1,3-dinitro-4~-methylpheno-
thiazine (H).

Thus it is interesting to note that although in the classi-
oal Smiles rearrangement (8) of the diphenylsulphides to diphenyl-
amines, the activation is usually provided by the resonance effect
of an ortho or a para nitro group, even then the reaction of halo-
nitrobenzenes like I, II and III with g~aminothiophenol under
the conditions referred at the end, did not provide the expected
diphenylamines but only the diphenylsulphides i.e. the Smiles
rearrangement of the product A, B and C did not occur. On the
other hand the increased resonance effects due to the presence of
the two nitro groups at both the srtho positions as in halogeno-
nitrobenzenes like IV, V, VI and X,and the combined resonance and
inductive mechanisms enforced by the one nitro and one halogen
atom as in halonitrobenzenes like VII, VIII, IX and XI aotivated
the Smiles rearrangement as well as the ring closure to such an
extent that both the processes were instanteneous and in situ,

therefore it was rather difficult to isolate the intermediates
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like diphenylsulphides and the diphenylamines. The possibility
of the formation of the nttroplunoihinlu by the direot ring
oclosure of the respective diphenylsulphides instead yja Suiles
rearrangement is ruled out en the grounds that if the rearrange-
‘ment did not ocour, the enly pessible products could he 4-nitro-
~(from IV), 3,4-dinttro—(from V, VII, VIII and IX),2-ochlore—4-
nitro—(from VI), 3,4-dinitro-3-methyl—,and 2,4-dinitro-i-methyl
—(from X) and 2,4-dinitre-3-methylphenothiasine (from XI)whioch
was not the case,

The general procedure follewed was to reflux a mixture
of halonitrobenzene (0.01M), o-aminothiophenol {0.013M), anhyd.
sodium aocetate (0.05M) and abselute ethanol (30 ml) on a water
bath for several hrs (cf.table).The reaction mixture was then
ocooled, filtered and the product was washed well with water,dil.
hydrochloric acid (10%) and finally with ice cold ethanol (50%).

The corude produots A, B and D were orystalliged with
ethanol in yellowish-brown, yellow and vioclet orystals respeoti-
vely, the produot C from benzene-petroleumether (40°-60°)-1xtun
(1:4) in yellow plates; E, F and H in violet needles from glac-
ial acetioc acid while G from ethylacetats in violet plates.

The phenothiazines E to H generally separated within 15
minutes after the start of refluxing but the period was extended
for 2 hours in order to attain better yields.The phenothiazine D
oould be obtained in good yield by prolonging the refluxing peri-
od to 12 hrs,

The products I, II and III were also obtained by follow-~
ing in general procedure usually adopted for the syntheeis of
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diphenylsulphides whioh in brief is as follows. To anice oold
solution of potassium hydroxide (0.0142M) in 5 ml of water
was added o-aminothiophenol (0.008M).Dioxan (6.5 ml) was then
added to it in order to attain a olear solution. This was foll-
owed by the addition of the solution of the respective haloni~-
trobenzene (0.000BM) in 8 ml of ethanol. The mixture after
stirring in an 10e cheat for 4 hrs, was diluted and the prod-
uét which separated was filtered, washed well with water, cold
dil. alkali (10%) and finally with water. These products after
recryatallisation were found to he identical to those obtained

by the procedure referred above,

The detailed investigations on the peculiar behaviour
of halonitrobenzenes with g-aminothiophenols inocluding the

Spectral studies are in progreass.
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