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Abstract 

6-Chloro-9-methyl-/7-methoxyphenothiazines have been synthesized via Smiles 
rearrangement of 6-chloro-3-methyl-/5-methoxy-2-formamido-2'-nitrodiphenyl sulfides. The 
formyl derivatives were obtained by the formylation of diphenyl sulfides which were 
prepared by the condensation of 2-amino-6-chloro-3-methyl-/5-methoxybenzenethiols with 
o-halonitrobenzenes. With halonitrobenzene having nitro group at both the ortho positions to 
the reactive halogen atom, 1-nitrophenothiazines are obtained in a single step as Smiles 
rearrangement occurs in situ. 

Introduction 

Phenothiazines and their analogues are well known for their biological / 
pharmacological activities1,2 and find their uses as antihistamines3, anti-inflammatory4, CNS-
depressants6 and antipsychotics7 tuberculostatics5,. Phenothiazines have also shown 
significant antitumor activity8,9. In view of such a wide spectrum of medicinal applications of 
phenothiazines with a slight change in the substitution pattern, we have focussed our attention 
to synthesize phenothiazines with a hope to obtain better medicinal agents. 

Results and Discussion 

In the present communication, phenothiazines have been prepared via Smiles 
rearrangement involving the migration of an aromatic ring from one heteroatom to another 
heteroatom by intramolecular nucleophilic aromatic substitution. The reaction of 2-amino-6-
chloro-3-methyl-/5-methoxybenzenethiol (1) with halonitrobenzenes (2) provided the 
corresponding diphenyl sulfides (3). The formylation of diphenyl sulfides with 90% formic 
acid yielded 2-formamido-2'-nitrodiphenyl sulfides (4) which on treatment with alcoholic 
potassium hydroxide underwent Smiles rearrangement yielding phenothiazines (5). 1-
Nitrophenotiazines have also been prepared by the condensation of 2-amino-6-chloro-3-
methyl-/5-methoxybenzenethiol (1) with halonitrobenzenes (2), containing nitro groups at 
both the ortho positions to reactive halogen atom, in ethanolic sodium hydroxide solution 
where the Smiles rearrangement and ring closure occur simultaneously in situ due to 
increased resonance effects of nitro groups (Scheme-1). 

The IR spectra of phenothiazines (5a-d) exhibit a single intense band in the region of 
3420-3360 cm'1 due to N-H stretching vibrations. But in 1-nitrophenothiazines (5e-g) this 
band appears at 3265-3250 cm'1. The large shifting to lower frequency region has been 
attributed to high stability through a strong ( - N H — 0 = N ) intramolecular hydrogen bonding 
(Fig. 1). 1-Nitrophenothiazines exhibit two sharp and intense bands at 1540-1535 cm"1 and 
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1430-1295 cm"1 due to asymmetric and symmetric stretching vibrations of the aromatic ring 
nitro group. Two absorption bands observed at 1460-1450 cm-1 and 1360-1310 cm"1 are due 
to C-H deformation vibrations of CH3 group in the compound (5c-f). The absorption bands in 
the region 1260-1240 cm"1 and 1050-1040 cm"1 are observed due to C-O-C asymmetric and 
symmetric vibrations in the compounds (5a,b & g). All the phenothiazines show a single 
sharp peak in the region 790-675 cm"' due to C-Cl stretching vibrations. Two sharp bands in 
the regions 1340-1305 cm"1 and 1130-1120 cm-1 are assigned to C-F stretching vibrations in 
the compounds (5f,g). 
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The 'H NMR spectra of phenothiazines (5a-d) exhibit a singlet in the region δ 8.85-
9.28 ppm due to N-H proton, which is shifted to δ 10.08-10.24 ppm downfield in 1-
nitrophenothiazines. The downfield shifting is ascribed to the intramolecular hydrogen 
bonding (-NH—0=N). All the phenothiazines exhibit multiplet in the region δ 6.40-8.30 ppm 
due to aromatic ring protons. A singlet is observed in the region δ 2.15-2.18 in the 
compounds (5c-f) due to the protons of methyl group, while a singlet in the region δ 3.58-
3.80 ppm is observed due to the protons of OCH3 group in the compounds (5a,b & g). A 
singlet is also observed at δ 10.38 ppm due to the proton of COOH group in compound (5e). 

In the mass spectra of all the phenothiazines, molecular ion peaks are in accordance 
with their molecular weights. 1-Nitrophenothiazines undergo fragmentation yielding M+ - 17 
due to loss of OH radical by Mc Lafferty rearrangement (Scheme-II). 

Experimental 

All the melting points are uncorrected. The purity of all the synthesized compounds 

was checked by thin layer chromatography and their structures have been assigned by their 

elemental analyses and spectral data. The infrared spectra were recorded by NICOLET-

MAGNA FT IR spectrometer model 550 in KBr discs. The 'H NMR spectra were scanned 

on 90 MHz Jeol FX 90Q FT NMR using TMS as an internal standard in CDCI3. Mass spectra 

were scanned on VG 70-70H Mass spectrometer. Physical data of all the synthesized 

compounds are summarized in Table-1. 

(a) Preparation of 2-amino-6-chloro-3-methyl-)5-methoxy-2 -nitrodiphenyl sulfides 

In a 50 ml R.B. flask, anhydrous sodium acetate (0.01 mole) and substituted 2 -

aminobenzenethiol (1, 0.01 mole) were dissolved in ethanol (20 ml) and to it o -

halonitrobenzene (2, 0.01 mole dissolved in 10 ml ethanol) was added and refluxed for four 

hours. The resulted solution was concentrated, cooled and kept overnight in ice chamber. The 

Scheme-II Fig. l 

(3a-d) 
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solid separated out was filtered and washed with 30% ethanol and recrystallized from 

methanol. 

(b) Preparation of 6-chloro-3-methyl-/5-methoxy-2-formamido-2 -nitrodiphenyl 

sulfides (4a-d) 

The substituted diphenyl sulfide (3,0.01 mole) dissolved in 20 ml of 90% formic acid 

was refluxed for 4 hours. The contents were poured into a beaker containing crushed ice. The 

solid separated out was filtered, washed with water until the filtrate was neutral and 

crystallized from benzene. 

(c) Preparation of 6-chloro-9-methyl-/7-methoxyphenothiazines (5a-d) 

To the refluxing solution of formyl derivative (4, 0.01 mole) in acetone (15 ml) was 

added an alcoholic solution of potassium hydroxide (0.2 gm in 5 ml alcohol). The contents 

were heated for half an hour. The second portion of potassium hydroxide (0.2 gm in 5 ml 

alcohol) was added and refluxed for 2 hours. The contents were poured into a beaker 

containing crushed ice and filtered. The residue obtained was washed with cold water and 

finally with 30% ethanol and crystallised from benzene/methanol. 

(d) Preparation of 1-nitrophenothiazines (5e-g) 

A mixture of 2-amino-6-chloro-3-methyl-/5- methoxybenzenethiol (1, 0.01 mole), 

ethanol (20 ml) and sodium hydroxide (0.01 mole) was added in alcoholic solution of 

reactive halonitrobenzene (2, 0.01 mole). The contents were refluxed for 1-2 hours 

concentrated, cooled and filtered. The solid separated out was washed with hot water and 

finally with 30% ethanol and crystallized from methanol / acetone. 

Acknowledgement : We express our thanks to HCT, Hyderabad for Mass spectra of our 

synthesized compounds 

References 

1. R.R. Gupta (Ed.), "Phenothiazines and 1,4-Benzothiazines-Chemical and Biomedical 

Aspects", Elsevier, Amsterdam (1988). 

2. H. Keyzer, G.M. Eckert, I.S. Forrest, R.R. Gupta, F. Gutmann and J. Molnar (Eds.). 

"Thiazines and Structurally Related Compounds" (Proceedings of Sixth International 

Conference on Phenothiazines and Structurally Related Psychotropic Compounds), 

269 



Vol. 8, No. 3, 2002 Synthesis of 6-chloro-9-methyl-/7-methoxyphenothiazines via 
Smiles rearrangement 

Pasadena, California, Sept. 11-14 (1990), Krieger Publishing Co., Malabar, Florida, 
U.S.A. (1992). 

3. Y. Sugimoto, T. Tarumi, Q.E. Zhao Y. Fujii and C. Kamei, Methods Find Exp. Clin. 
Pharmacol., 20(6), 457-62 (1998); Chem. Abstr, 130, 75926 (1999). 

4. V. Zoete, F. Bailly, F. Maglia, M. Rougee and R.V. Bensasson, Free Radical Biol. 
Med., 26(9/10), 1261-68 (1999); Chem. Abstr., 131, 153431 (1999). 

5. K. Basavaiah and G. Krishnamurthy, Ann. Chim., 89(7-8), 623-29 (1999); Chem. 
Abstr., 131, 120968(1999). 

6. H.G. Hwu, C.J. Hong, Y.L. Lee, P.C. Lee and S.F.C. Lee, Biol. Psychiatry, 44(6), 
483-87 (1998); Chem. Abstr., 130, 60931 (1999). 

7. R.L. Gupta, Sundeep Jain, V. Jalwar, H.C. Gupta and P.S. Murthy, Indian J. Clin. 
Biochem, 13(2), 92-97 (1998); Chem. Abstr., 130, 346919 (1999). 

8. Ahmad R. Safa, Chimia, 53(6), 299 (1999); Chem. Abstr., 131, 193907 (1999). 

9. R. Krishna and L.D. Mayer, Pharm. Pharmacol. Commun., 5(8), 511-17 (1999); 
Chem. Abstr., 131, 346221 (1999). 

270 


