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ALlSTRXT - Substituted phenothiazines without n i t m  gmup a t  

position-1 have been prepared v i a  Smiles rearrangement of 

2-formamido-2'-nitro-3,4'-disubstituted diphenyl sulphides. 

The l a t t e r  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-amimthiophenol 

with o-halonitrobenzenes. 9-Substituted 1-nitmphenothiazines 

have a l so  been synthesised by Smiles rearrangement i n  s i t u  

which involves condensation of 2-amino-3-chlom/methaxy 

thiophenols with 2.6-dinitrcchlombenzene in the presence of 

ethanolic sodium hydmxide. All the synthesised compounds have 

been characterised by I R ,  NMR and Mass spectral studies. 

Phenothiazines of varying s t m t u r a l  complicity haw become well known i n  recent 

2 years. It has played an important r o l e  i n  pharmacology a s  t ranquil isers  , 
5 6 anticancer drugs3, growth inhibitors4, antihistaminics , local anaesthetics , 

7 8 ant i sept ics  and i n  treatment of CNS disorders i n  psychiatric pat ients .  I n  

addition t o  pharmaceutical a c t i v i t i e s  these have also been used i n  industry a s  
9 antioxidants , stabilisers1° and antiemetic'' ac t iv i t ies .  

Keeping i n  view the wide spread pharmaceutical, physiological and industr ial  

i qo r t ance  of phenothiazines series, it has been considered worthwhile to extend 
1 our previous work on phenothiazines with an object to make available dlugs of 

t h i s  s e r i e s  t o  dwelop a s tructural  ac t iv i ty  relationship t o  search tranquil isers  

with maximum a c t i v i t i e s  and minimum side effects.  

Our present c o m n i c a t i o n  is mainly concerned with synthesis of h i ther to  unlolown 



phenothiazines with and without n i t r o  group a t  position-1 v i a  two d i f f e r en t  

mutes  of Smiles rearrangement viz: Smiles rearrangement i n  s i t u  and Smiles 

rearrangement of  2-formamido-3'-nitro-substituted diphenyl sulphide derivatives.  

9-Substituted 1-nitrophenothiazines were prepared by 3ni les  rearrangement i n  

s i t u  which involves the  condensation of 2-amino-3-chloro/me~l/methoxythio- 

phenols with 2,6-dinitrochlorobemene i n  presence of alcoholic sodium hydroxide. 

The pathway of react ions i s  shown i n  s c h e - I .  The reaction may be adopted to 

pmvide phenothiazines with n w e l  type of subs t i tu t ion  which is otherwise 

accessible  w i t h  d i f f i cu l t i e s .  

c J 
( X I  Scheme-I - Smiles rearrangement i n  s i t u .  

Phenothiazines without n i t r o  gmup a t  position-1,i .e.  1.7-disubstituted pheno- 

thiazines were prepared by Smiles rearrangement of 2-formamido-2'-nitro-3.4'- 

disubst i tuted diphenyl sulphides with alcoholic potassium hydroxide. The fomy l  

der ivat ives  were prepared by ac t ion  of 907* formic ac id  on 2-amino-2'-nitro-3.4'- 

disubst i tuted diphenyl sulphides which a r e  condensation products of 2-amino-3- 

chlorolmethylthiophenol and subs t i tu ted  0-halonitrobenzenes i n  the presence of 

anhydrous sodium acetate .  The pathway of reactions is shown i n  scheme-11. 
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EtOH \ 

- - 
=heme-I1 - Smiles rearrangement. bill 

2-Amino-3-chloro/methyl/methoxythiophenos used in synthesis of phenothiazines 

have been prepared by hydrolytic cleavage of 2-duo-4-chlom/mefhyl/methoxy- 

benzothiazoles which were synthesised by treating ice cold suspension of 

2-chlom/methyl/metho~phe~lthiourea i n  chloroform with bromine i n  order to 
12 effect cyclisation. The detai ls  were reported by us elsewhere . The pathway 

of reactions is shorn i n  sheme-111. 

(n, 
Scheme - I11 



EXPERIMENTAL 

A J 1  the melting points are uncorrected. The purity of the compounds was 

checked by TLC i n  various non-aqueous solvents. 

To a refluxing solution of 2-amim-3-chlornlmethyl/methoxythiophenol 

(IV; 0.012 mole) i n  ethanol (20 ml), a solution of anhydzvus sodium acetate 

(0.01 mole) i n  alcohol (5  ml) was added. To t h i s  refluxing solution, an 

alcoholic solution of halonitmbenzene (v, 0.01 mole i n  10 ml ethanol) was added 

and refluxed for  four hours. The resulted solution was concentrated and cooled 

wer night i n  i ce  and the s l i d  which separated was collected and washed with 

water and f inally with 30% alcohol. Recrystallization fmm methanol afforded 

the desired diphenyl sulphides which were sunrmarised i n  Table-1. 

TABLE - I 

Physical Data of Substituted Diphenyl Sulphides(VIa-c). 
R 

S.No. Canpounds M.P. Yield Molecular % N 
R R1 (OC) (%) fonrmla Calcd. 

(Found) 

The di~henyl  sulphide (~11a-c; 0.01 mole) was added i n  90% formic acid (20 ml) 

and refluxed for  f m r  hours. The contents of the refluxion flask were then 

poured into beaker containing cmshed ice. The solid which separated was 

collected and washed with cold water till the f i l t r a t e  was neutral. The crude 

product was crystallised from benzenelmethanol. The physical data of the 
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c q o u n d s  were aummarised i n  Table-11. 

TBBLE - I1 

F'hysical Data of 2-Folmamidodiphenyl Sulphides (VIIa-c). 

S.No. Comoounds M.P. Yield Molecular % N 

R R1 (OC) ck) f o m l a  Calcd. 
(Fcund) 

P re~ara t ion  of 1.7-Disubstituted Phenothiazines via Smiles Ream-ement(VI1Ia-cl 

To a solution of formy1 derivative (VIIa-c; 0.01 mole) i n  acetone (15 ml) was 

added a f i r s t  l o t  of alcoholic 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 th i s  

refluxing solution, a second l o t  of alcoholic potassium hydroxide (0.2 gm. i n  

5 ml ethanol) was added and refluxed continuously for two hours. The contents 

were then poured into crushed ice  contained i n  a beaker and the solid separated 

out was collected and washed with cold water followed by 30% ethanol. Recrysta- 

l l i za t ion  f m n  benzenelmethanol afforded the desired phenothiazines which were 

summarised i n  Table-111. 



physical Data of 1,7-Disubstituted Phewthiazines (VIIIa-c) 

S.No. - Canpounds_ M.P. Yield Molecular % C % H % N 
R K1 (OC) CL) fornaila Calcd. Calcd. Calcd. 

(Found) (Found) (Found) 

Preparation of 9-Substituted 1-Nitmphenothiazines v ia  Smiles Ream-ement 

i n  s i tu  (Xa-c). 

To a solution of 2-amino-3-methyl/meth0~lchlomthiophenol (IV; 0.012 m a l e )  i n  

ethanol (15 ml), analcoholic solution of sodium hydroxide (0.1 mole i n  5 ml 

ethanol) was added and contents were heated. Later on an ethanol&= solution of 

2.6-dinitmchlombenzene (0.01 mole) was added t o  the boiling solution and .  

refluxed for  four hours. The contents were f i l t e red  and washed with water 

followed by 50% ethanol. Reclystallisation from methamllbenzene afforded the 

pure sample of p h e ~ t h i a z i n e s  which were summerised i n  Table-IV. 
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physical Data of 9-Substituted 1-Nitmphenothiazines(Xa-c) . 

%.No. Canpounds M.P. Yield Molecular % C % H % N 
(OC) (%) formula Calcd. Calcd. Calcd. 

R (Found) (Found) (Found) 

a CH3 225 65 C H NSO 60.46 3.87 10.85 
l3 lo (60.35) (3.88) (10.83) 

b 0CH3 193 59 C H N SO 56.93 3.64 10.21 
l3 lo (56.80) (3.65) (10.23) 

c Cl 20 8 61 C12H7N2SC102 51.70 2.51 10.05 
(51.61) (2.50) (10.04) 

Infrared 

Infrared spectra of phemthiazines which are  included i n  t h i s  comnica t ion  

have been studied. Spectra of these compounds have been scaned i n  KBr/Nujol on 

Perkin-Elmer 577 spectrophotometer. All the 9-substituted l-nitrophenothia- 

zines exhibited a peak i n  the region 3350-3320 cm-I which is assigned t o  -NH 

group. The s h i f t  t o  lower frequency suggested a highly stable s ix  membered 

chelate  through strong NH-,-(PN bond%. Spwtra of these phenothiasines 

have sharp bands a t  1500-1495 emm1 and 1230-1350 cm-' which are  at t r ibuted t o  

ammatic n i t r o  group. ,A 
*"a0 

&J$ 
Other phenothiazines without n i t ro  g m p  a t  position-1 exhibit a sharp peak i n  

the ragion 3350-3370 cm-' which is assigned t o  - W  group, All the 2-emino-2'- 

nitro-3,4'-disubstimted diphenyl sulphides exhibit two peaks i n  the region 

3340-3475 cm-' which is characteris t ic  of -primazy amino group, whereas i n  



Z-fololamido-2'-nitro-3,4*-disubstituted diphenyl sulphides, only one peak i s  

obtained i n  the region 3360-3375 an-' which is assigned to  -NH group. A band i n  

region 1605-1630 cm-' is attributed to  aldehyde gmup. 

N.M.R. 

1- spectral studies have also been made fo r  a l l  phenothiazines. These studies 

reveal that  the s t a t u r e s  of these phenothiazines are i n  accordance with their  

NHt7 spectra. In  a l l  1-nitro-substituted phenothiazines, the signal of the pmton 

attached t o  nitmgen significantly shifted to  downfield due to  the hydrogen 

bonding between 1J-0 ---  H-N and peak spread over a large rwe. This peak i s  

observed i n  the region 0.85-0.95.~ . In  spectra of other phenothiazines having no 

n i t m  group a t  position-1, a singlet  peak is observed for  -M1 pmton a t  1.35-1.45V 

A singlet i n  the region 7.8-7.85V is obsenred i n  compound VIIIa, VIIIb and Xa 

arising &e to  CH3 group a t  position-9 i n  VIIIa, VIIIb and position-1 i n  Xa. A 

singlet peak centered a t  6.2t  i n  spectra of compound W a r i s i q  due t o  -0-CH3 

gmup a t  position-1. I n  compound VIIIa, a singlet peak is observed i n  extremely 

low field a t  -1.5+which i s  assigned t o  -COOH group a t  position-7. The 

m l t i p l e t s  i n  the region 2.1-3.35vare due t o  ammatic riw pmtons. 

Mass - 
High s tabi l i ty  of phenothiazine nucleus due t o  a greater degree of conjugation is 

suggested by molecular ion base peak. Fmm detailed study it has been shown that  

a l l  the phenothiazines gave exactly similar behaviour i n  mass fragmentation 

pattern. The fragment M-32, although weakis  always found i n  all phenothiazines 

suggesting the loss  of sulphur nucleus. The peak M-17 of variable intensity i s  

present i n  a l l  the 9-substituted 1-nitmphenothiazines. This suggests that  n i t m  

gmup a t  position-1 takes part  i n  the Mclafferty rearrangement13, which may be 

shown i n  the following way. The McLafferty =arrangement which involves a s i x  
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of o-nitrobenzene der ivat ives  13.14. Moieties M-46 and M-47 a r e  e x i s t  with 

var iab le  in tens i ty  i n  nitrophenothiazines d u  t o  loss  of MD2 group and HMD2. 

The fragment M-30 a l s o  present due t o  l o s s  of NO radical.  Al l  these fragments 

a r e  cha r ac t e r i s t i c s  of aromatic n i t m  derivatives.  I n  compound VIIIc a peak 

M-50 i s  assigned t o  l o s s  of -CF2 moiety. 
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