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SYNTHESIS OF 9-SUBSTITUTED 1-NITRO AND 1,7-DISUBSTITUTED
PHENOTHIAZINES VIA SMILES REARRANGEMENT

Radha Raman Gupta*, Gopal Singh Kalwanla and Mahendra Kumar
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ABSTRACT - Substituted phenothiazines without nitro group at
position-1 have been prepared via Smiles rearrangement of
2-formamido~2'-nitro~3,4*~disubstituted diphenyl sulphides.
The latter were obtained by the action of formic acid on
2«amino=2'-nitro=3,4'-disubstituted diphenyl sulphides which
have been prepared by condensing substituted o-aminothiophenol
with o-halonitrocbenzenss, 9-Substituted l-nitrophenothiazines
have also been gsyntheslsed by Smiles rearrangement in situ
vhich involves condensation of 2-amino-3-chloro/methoxy
thicphenols with 2,6-dinitrochlorobenzene in the presence of
ethanolic sodium hydroxide. ALl the synthesised compounds have
been characterised by IR, MMR and Mass spectral studies.

Phenothiazines of varying structural complicity have become well known in recent

years. It has played an importent role in pharmacology as tra.nquilisersz,

anticancer drugsa, growth inhibit:ors4, antihistaminicss, local anaestheticse,

7

antlseptics’ and in treatment of CNS d:l.sorderssB in psychiatrie patients, 1In

addition to pharmaceutical actlvities these have also been used in industry as

10 11

antioxidantsg, stabilisers™ and antiemetic™™ activities.

Keeping in view the wide spread pharmaceutical, physiological and industrial
importance of phenothiazines series, 1t has been considered worthwhile to extend
our previous work! on phenothiazines with an object to make available drugs of
this series to develop a structural activity relatlonship to search tranqui]lisers

with maximum activities and minimum side effects.

Our present communication 1s mainly concerned with synthesis of hitherto unknown
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phenothiazines with and without nitre group at position-l via two different

routes of Smiles rearrangement viz: Smiles rearrangement in situ and Smiles
rearrangement of 2-formamideo-3'-nitro-substituted diphenyl sulphide derivatives.
9-Substituted l-nitrophenothiazines were prepared by Smiles rearrangement in
situ which involves the condensaticn of 2-~aminc-3-chloro/methyl/methoxythic-
phenols with 2,6-dinitrochlorobenzene in presence of alecholic sodium hydroxide.
' The pathway of reactions is shown in scheme-I. The reaction may be adopted to
provide phenothlazines with novel type of substitution which is otherwise
accessible with difficulties.
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Scheme-I -~ Smiles rearrangement in situ.

Phenothiazines without nitro group at peosition-l,i.e. 1,7-disubstitut;.ed pheno-
thiazines were prepared by Smiles rearrangement of Z~formamide-2'-nitro-3,4'-
disubstituted diphenyl sulphides with alcoholic potassium hydroxide. The,formyl
derivatives were prepared by action of 90% fommic acid on 2-amino-2'-nitro-3,4'-
disubstituted diphenyl sulphides which are condensation products of 2-amino-3-
chloro/methyl thiophenol and substituted o-halonitrobenzenes in the presence of

anhydrous sodium acetate. The pathway of reactions is shown in scheme-II.
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("“") Scheme-II - Smiles rearrangement. L)

2-Amine-3-chloro/methyl/methoxythiophenols used in synthesis of phencothiazines
have been prepared by hydrolytie cleavage of 2-amino~-4-chlero/methyl /methoxy-
benzothliazoles which were synthesised by treating ice cold suspension of
2-chloro/methyl/methoxyphenylthiourea in ¢hloroform with bromine in order to
effect cyclisation, The details were reported by us ell.sawhe.'r:e]'2

The pathway
of reactions 1s shown in scheme-III.
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—1529—




EXPERIMENTAL

All the melting points are uncorrected. The purity of the compounds was

checked by TLC in various non-aqueous solvents.
Preparation of Diphenyl Sulphides{Via-c)

To a refluxing solution of 2-amino=3-chloro/methyl/methoxythiophenol

(IV; 0.012 mole) in ethanol (20 ml), a solutlon of anhydrous sodium acetate
(0,01 mole) in alcohol {5 ml) was added. To this refluxing solution, an
alcoholic solutién of haloniltrobenzene (V, 0,01 mecle in 10 ml ethanol) was added
and refluxed for four hours, The resulted solution was concentrated and cooled
over night in ice and the solid which separated was collected and washed with
water and finally with 30% alcohol. Recrystallization from methanol afforded
the desired diphenyl sulphides which were summarised in Teble-1,

TABLE - 1

Physical Data of Substituted Diphenyl Sulphides{VIa-c).

R
Qe
g

$.No. Compounds M.P. Yield Molecular % N
R R, °c) (%) formula Caled,
(Found)
a CH3 COoCH 114 69 C14H12N2504 (g.%)
b CH,y NO2 110 63 (3131-1111*13904 (ig:;g)
c cl CFq 91 &4 013H8N2501F302 (g:gg)

Preparation of 2-Formamidodiphenyl Sulohides (Vila-e)

The diphenyl sulphide (VIIa-c; 0.0l mole) wes added in 90% formic acid (20 ml)
and refluxed for four hours. The contents of the refluxion flask were then
poured into beaker containing crushed ice, The solid which separated was
collected and washed with cold water till the filtrate was neutral. The crude
product was crystallised from benzene/methanol. The physical data of the
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compounds were summarised in Table-II.

TABLE - IT
Physical Data of 2-Fommamidodiphenyl Sulphides (VIIa-c).
R H
¢=o
NH Oy Ry
S
S.No. Compounds M.P. Yield Molecular % N
R R °c) ) formila Calcd,
(Found)
a CH3 COCH 130 59 015H12N2305 (g:zg)
b Ciq NOZ 118 64 C14H11N3305 (%%:g%)
c cl CF 135 61 G, HoN,5CLFA0 7.43
3 , 147872 3¥3 (7 o44)

Preparation of 1,7-Disubstituted Phenothiazines via Smiles Rearrangement(VIIla-c)

To a solution of formyl derivative (Vila~c; 0.0l mole) in acetone (15 ml) was
added a first lot of alecoholic solution of potassium hydroxide (0.2 gm. in 5 ml
ethanol). The colour of the solution darkned immediately on addition of
alkaline alcoholic solution, The contents were heated for half an hour. To this
refluxing solution, a second lot of alecholic potassium hydroxide (0.2 gm. in

5 ml ethanol)} was added and refluxed contimiocusly for two hours. The contents
were then poured into crushed ice contained in a beaker and the solid separated
out was collected and washed with cold water followed by 30% ethanol. Recrysta-
llization from benzene/methancl afforded the desired phenothiazines which were

summarised in Table-I1I.
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TABLE - ITI

Physical Data of 1,7-Disubstituted Phenothiazines {VIIla-¢)

" \

s R,
S.No. Compounds M.P. Yield Molecular % C % H %N

R Ry °c) i) formla Caled. Caled, Caled.
(Found)  (Pound) (Found)

a CH3 COCH 153 62 CI4H11N§)2 65,36 4,28 5 .44
(65.45)  (4.30) (5.46)

b GH o} 172 58 G, H,N,50 66 .46 3.87 10,85
3 2 1371072772 (66.20)  (3.88) (10.82)

c cl CF3 159 56 013H7NSClF3 51.74 2.32 4.64

(51.93) (2.31) (4.65)

Preparation of 9-3ubstituted 1-Nitrophenothiazines via Smiles Rearrangement
in situ (Xa-c). .

To a solution of 2-amino-3-methyl/methoxy/chlorothiophencl (IV; 0.012 mole) in
ethanol (15 ml), analcoholic solution of sodium hydroxide (0.1 mole in 5 ml
ethanol) was added and contents were heated, Later on an ethanolic sclution of
2,6-dinitrochlorobenzene (0.01 mole} was added to the boiling solution and -
refluxed for four hours. The contents were filtered and washed with water
followed by 50% ethanol. Recrystallisation from methanol/benzene afforded the

pure sample of phenothiazines which were summarised in Table-IV.
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TABLE - IV

Physical Data of 9-Substituted l-Nitrophenothiazines(Xa-c).

R H N2
N
s~
S.No. Compounds M.P. Yield Molecular % C % H % N
o) %) formula Caled. Caled. Caled.
R {(Found) (Found) (Found)
& cH 225 65 CyHy N, S0 60,46 3,87 10.85
3 1371072772 (g0.35) (3.88)  (10.83)
b OCH 193 59 Gy aHq N, 50 56,93  3.64 10.21
3 13710723 (56.80) (3.65) (10.23)
c cl 208 61 CioH7N,SC10, 51,70 2.51 10,05
(G1.61) €2.50)  (10.02)

Infrared

Infrared spectra of phenothiazines which are included in this communication
have been studied. Spectra of these compounds have been scaned in KBr/Nujol on
Perkin-Elmer 577 spectrophotometer. All the 9-substituted l-nitrophencthia-

zines exhibited a peak in the region 3350-3320 cm™*

vwhich is assigned to -NH
group. The shift to lower frequency suggested a highly stable six membered
chelate through strong NH-~—-0=N bonding. Spectra of these phenothiazines

have sharp bands at 1500-1495 em”} and 1230-1350 em”!

W
f 1

@N

S

Other phenothiazines without nitro group at position-l exhibit a sharp peak in
1

which are attributed to
aromatic nitro group.

.0
7 Ry0

the reglon 3350-3370 ecm™" which is assigoed to -MNH group, All the 2-amino-2'-
nitro-3,4'-disubstituted diphenyl sulphides exhibit two peaks in the reglon

3340-3475 em™! which is characteristic of -primary amine group, whereas in

—1533—




2-formamido-2'-nitro-3,4'-disubstituted diphenyl sulphides, only one peak is

-1

obtalned in the region 3360-3375 cm = which 1s assigned to ~NH group. A band in

region 1605-1630 cm-]‘ 1s attributed to aldehyde group.
N.M.R.

HMR spectral studies have also been made for all phenothlazines., These studies
reveal that the structures of these phenothiazines are in accordance with their
MMR spectra. In all l-nitro-substituted phenothiazines, the signal of the proton
attached to nitrogen significantly shifted to downfield due to the hydrogen
bonding between N-0 --- H-N and peak spread over a lLarge range. This peak is
observed in the reglon 0.85-0.95y . In spectra of other phenothiazines having no
nitro group at position=1, a singlet peak is observed for -NH proton at 1.35-1,45%
A singlet in the region 7.8-7.85T is observed in compound VIIIa, VIIIb and Xa
arising due to CH, group at position-3 in ViIla, VIIIb and position-1 in Xa. A
singlet peak centered at 6.2 in spectra of compound Xb arising due to -0-GCHq
group at positlon-l. In compound VIila, a singlet peak is observed in extremely
low field at ~1.5V which is assigned to -COOH group at position=7. The
maltiplets in the region 2,1-3.35Yvare due to aromatic ring 'protons.

Mass

High stability of phenothiszine mucleus due to a greater degree of conjugation is
suggested by molecular ion base peak. From detailed study it has been shown that
all the phenothiazines gave exactly similar behaviour in mass fragmentation
pattern, The fragment M-32, although weak,is always found in all phenothiazines
suggesting the loss of sulphur mucleus., The peak M-17 of variable intensity 1s
present in all the 9-substituted lenitrephencthiazines. This suggests that nitro

group at position-l takes part in the McLafferty z-e:arr&mgemen‘l:13

» which may be
shown in the following way. The McLefferty rearrangement which involves a six

membered cyclic transition state has been also reported by other workers in case

N
' AN o .
| R N=o
N N -
e il 3 o
s g
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13,14 Moteties M-46 and M-47 are exist with

of o-nitrobenzene derivatives
variable intensity in nitrophencthiazines due to loss of NO, group and HNO,.
The fragment M-30 also present due to loss of NO radical. All these fragments
are characteristics of aromatic nitro derivatives. In compound VIIIe & peak

M-50 is assigned to loss of ~CF, molety.
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