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Abs t rac t : Synthesis of t i t le compounds by Smiles r e a r r a n g e m e n t has b e e n r e p o r t e d . 
2-Amino-5-phenoxybenzenethiol was condensed with o-halonitrobenzenes to prepare diphenyl sulphides, 
which on formylation with 90% formic acid and subsequent treatment with alcoholic potassium 
hydroxide underwent Smiles rearrangement yielding 7-phenoxyphenothiazines. Nitrophenothiazines 
have been prepared by the condensation of 2-amino-5-phenoxybenzenethiol with halonitrobenzenes 
containing a nitro group or one nitro group and other halogen atom at both ortho positions to the 
reactive halogen atom as Smiles rearrangement occurs in situ. 

Introduction 

Phenoth iaz ines are well known for thei r pharmacological and biological activit ies 
and their several derivatives are in clinical use (1,2). A slight a l te ra t ion in the subs t i tu t ion 
pa t t e rn in pheno th iaz ine nucleus causes a marked difference in the biological activit ies. 
Recently a great in teres t has arisen to synthesize phenoth iaz ines to sc reen an t icancer 
activities (3-12). There fore it is considered worthwhile to synthesize unknown pheno th i az ines 
in search of be t te r medicinal agent. 

Results and Discussion 

7-Phenoxyphenothiazines 6a-g have been p repa red by Smiles r e a r r a n g e m e n t of 
5-phenoxy-2-formamido-2-ni trodiphenyl sulphides 5 in alcoholic potass ium hydroxide solut ion. 
The formyl derivatives were prepared by the formylation of resul tant d iphenyl sulphides 4 
obtained by the condensa t ion of 2-amino-5-phenoxybenzenethiol 1 with o -ha lon i t robenzenes 
2 in e thanol ic sodium aceta te solution (Scheme 1). 

2-Amino-5-phenoxybenzenethiol 1 requi red in the synthesis of t i t le compounds 
has been p repa red by the alkaline hydrolytic cleavage of 2 -amino-6-phenoxybenzoth iazo le 
adopting the method repor ted elsewhere (13,14). 

N i t r o p h e n o t h i a z i n e s have been p r e p a r e d by the c o n d e n s a t i o n of 2 - a m i n o - 5 -
phenoxybenzeneth io l 1 with o-haloni t robenzenes 3 containing nitro group or one n i t ro and 
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Scheme 1. 

a halogen atom at both ortho posit ions to the reactive halogen a tom in e thanol ic sodium 
hydroxide solut ion where Smiles rear rangement occurs in situ (Scheme 2) . 

The IR spectra of phenothiaz ines 6a-g and 7d exhibit a sharp peak in the region 3275-3360 
cm'^ due to N - H s t re tch ing v ib ra t ions , but p h e n o t h i a z i n e s 7a-c (having a n i t ro g roup 
at l -pos i t ion) show a large shift in the region 3275-3295 cm'^ in the secondary N-H 
v ib ra t iona l f requency. This shift ing to lower f requency suggests a s i x -membered che la te 
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Smiles rearrangement 

-HNOj 

7a r ' S r'= N02,r ' = R = H 
7b R' = N02,R'=R = Br,R'=H 
7C r'= N02,r'= R = H , r'=CI 
7d r'=CI , r '=R = H, R'=N02 

Scheme 2. 

through a strong N H — 0 = N bonding (Fig. 1). 

H 

Fig.1 

Nit rophenoth iaz ines 7a-d and 3-ni t rophenothiazine 6f exhibit two peaks of med ium 
intensity in the region 1550-1580 cm'^ and 1330-1385 cm"^ due to asymmetric and symmetr ic 
vibrations of the a romat ic ni tro group. Peaks corresponding to the chlorine a tom have been 
observed in phenoth iaz ines 6c, 7c and Td in the range 710-760 c m A l l synthesized 
phenothiaz ines exhibit sharp peaks in the region 1215-1230 cm^ and 1005-1030 cm"^ due 
to C-O-C asymmetr ic and symmetric vibrations. Compound 6d exhibits two peaks at 1320 
cm"^ and 1125 cm"^ due to C-F stretching vibrat ions. 

N M R Spectra of all synthesized phenothiazines exhibit a mul t ip le t in the 
region 6 6.41-8.68 due to aromatic ring protons . All phenothiazines except those having a 
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n i t r o g r o u p a t l - p o s i t i o n s h o w a s i n g l e t a t d 8 .46-9 .74 d u e t o N H p r o t o n . In 
1-ni t rophenothiazines 7a-c. N H p ro ton gives rise to a singlet at d 9.81-10.30 and this 
downfield shift suggests a hydrogen bonding be tween the ni t ro and secondary amino group 
as N H — 0 = N, as has been observed in IR spectra. A singlet is observed at d 10.41 in 
compound 6a, due to the carboxy group pro ton and at d 3.91 in compound 6g due to the 
methoxy group p ro tons . 

In the mass spect ra of phenoth iaz ines , molecular ion peaks are in accordance with their 
molecular weights . 1-Nitrophenothiazines 7a-c exhibit a peak at M''"-17 which is assigned 
to the loss of OH* radical by a McLafferty rea r rangement (15) (Fig. 2) . 

H 5 C 6 O 

N = 0 

-OH' 

Fig. 2 
Experimental 

All mel t ing points are uncor rec ted . The purity of the compounds p repared has 
b e e n checked by TLC. IR Spectra were recorded on a Perk in-Elmer spec t ropho tomete r 
model 577 using KBr disc. N M R Spectra have been recorded at 90 MHz on a Jeol FX 
90Q FT N M R using TMS as an in te rna l s tandard in DMSO-dg. Mass spectra were recorded 
on a Jeol JMSD-300 mass spec t romete r at 70 eV with 100 (i amp ionising current . 

Preparation of 2-amino-5-phenoxy-2-nitrodiphenyl sulphides 4aTg 

To a refluxing solut ion of 2-amino-5-phenoxybenzenethiol ( 1 ; 0.01 mole in ethanol 
20 ml) and anhydrous sodium ace ta te (0.01 mole in 5 ml e thanol ) was added an alcoholic 
solut ion of ha lon i t robenzene (2; 0.01 mole in e thanol 12 ml) and refluxed for th ree hours. 
The reac t ion mixture was concent ra ted and cooled overnight in an ice chamber . The solid 
separa ted out was filtered and washed with 3 0 % ethanol . Crystall ization from methanol 
afforded the desired product . Physical data are recorded in Table 1. 

Preparation of 2-formamido-5-phenoxy-2-nitrodiphenyl sulphides 5a7g 
The diphenyl sulphide obta ined (4; 0.01 mole) was refluxed for th ree hours in 

9 0 % formic acid (20 ml) . The contents of the react ion flask were poured in to a crushed 
ice. The solid separa ted out was collected, washed with water unti l free from acid and 
crystallized from benzene . Physical data are summarized in Table 1. 
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Table 1 : Physical data of compound 4J_ 

Compound M.p. 
[°C] 

Vield Moleculer 
Formula C 

% Found/Calcd. 
H N 

4a 238 86 C19H14N2O5S 69.94 3.68 734 
69.67 3.69 732 

4b 113 94 C18H14N2O3S 64.03 4.17 8.24 4b 
63.89 4.16 8.27 

4c 49 81 C18H13CIN2O3S 58.12 3.52 7.48 
57.98 3.51 7.51 

4d 78 87 C19H13F3N2O3S 56.27 3.23 6.87 4d 
56.15 3.22 6.89 

4e 64 93 Ci8H i3BrN203S 51.69 3.14 6.69 
51.81 3.13 6.71 

4f 45 90 C18H13N3O5S 56.59 3.13 10.93 4f 
56.39 3.14 10.96 

225 48 C19H16N2O4S 62.21 438 7.63 
61.94 437 7.60 

165 35 C20H14N2O6S 58.81 3.42 6.79 
58.53 3.43 6.82 

5b 199 39 C19H14N2O4S 62.52 3.86 7.62 5b 
62.28 3.85 7.64 

188 24 C19H13CIN2O4S 56.77 3.25 6.97 
56.93 3.24 6.99 

146 26 C20H13F3N2O4S 55.48 2.98 6.42 
5530 2.99 6.45 

115 36 Ci9Hi3BrN204S 51.49 2.95 631 
51.24 2.94 6.29 

186 38 C19H13N3O6S 55.64 3.17 10.24 
55.47 3.18 10.21 

& 182 32 C20H16N2O5S 60.70 4.07 7.04 & 
60.59 4.06 7.06 

276 52 C19H13NO3S 68.15 3.91 4.18 
68.04 3.90 4.17 

61 63 C18H13NOS 74.41 4.48 4.82 
74.20 4.49 4.80 

122 27 C18H12CINOS 66.21 3.69 4.27 
66.35 3.71 4.29 

65 57 C19H12F3NOS 63.30 335 3.88 
63.50 3.36 3.89 

89 56 CigHnBrNOS 58.14 3.25 3.79 
58.38 3.26 3.78 

114 41 C18H12N2O3S 64.03 3.60 8.30 
64.27 3.59 832 

57 31 C19H15NO2S 71.25 4.72 4.35 
71.00 4.70 435 

218 40 C18H14N3O5S 56.43 2.91 11.04 
56.69 2.90 11.01 

68 21 Ci8HioBr2N203S 43.64 2.03 5.65 
43.75 2.03 5.66 

2£ 56 49 C18H11CIN2O3S 58.17 2.99 7.53 2£ 5830 2.98 7.55 
2d 49 48 C18H11CIN2O3S 58.45 2.97 7.57 2d 

58.30 2.98 7.55 
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Preparation of 7-phenoxyphenothiazines 6a:g 

To a refluxing solut ion of formyl derivatives (5; 0.01 mole) in ace tone (15 ml) 
was added an alcoholic solut ion of potassium hydroxide (0.2 gm in 5 ml e thano l ) . The 
colour of the solut ion is da rkened immediately on addit ion of the alkal ine alcoholic solution. 
The contents were hea ted for 30 mins. To this solution a second lot of potass ium hydroxide 
(0.2 gm in 5 ml e thano l ) was added and refluxing was cont inued for two hours . The contents 
were cooled down and poured into a beaker containing crushed ice. The solid separa ted 
out was fi l tered, washed with cold water and finally with 3 0 % e thanol . Crystal l izat ion from 
methano l /benzene afforded the desired phenothiazines . The physical da ta are summarized 
in Table 1. 

Preparation of nitrophenothiazines 7a-d 

To a s t i r red suspension of 2-amino-5-phenoxybenzenethiol ( I j 0.01 mole )and a 
reactive ha lon i t robenzene (3; 0.01 mole in 20 ml e thanol) was added an alcoholic solution 
of sodium hydroxide (0.01 mole) and contents were refluxed for two hours . The react ion 
mixture was cooled down, fi l tered, washed with hot water and finally with 2 0 % ethanol . 
Crys ta l l i za t ion from m e t h a n o l / a c e t o n e affords n i t r o p h e n o t h i a z i n e s . Phys ica l da ta are 
summarized in Table 1. 
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