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Abstract - Synthesis of l-ethoxy=7-substituted phenothiazines via
Smiles rearrangement is reported.2Amino-3-ethoxyipenzenethiol was
condensed with halonitrobenzenes and the substituted diphenyl-
sulphides, so ocbtained, were converted into substituted formyl deri-
vatives by fommic acid. The latter on treatment with alcoholic KOH
underwent Smiles rearrangement and yield l-ethoxy-7-substituted
phenothiazines. The structure of the synthesized compounds have

been confirmed by their elemental analysis and spectral studies,

Phenothiazlnes find numerous applications in medicine and industryz-s and

a number of phenothiazines have been synthesized for studying their bioclogical
activity and spectral studies, Mach wo::kss"13 have been done on synthesis of
l-nitrophenothiazines. 1l-Nitrophenothiazines can be easily prepared by Smiles
rearrangement {in situ) of 2-aminchenzenethiols with reactive halonitrobenzenes
in one step but l-ethoxy-7~substituted phenothiazines cannot be prepared
similarly and n¢ reference appears to deal with synthesls of such phenothiazi-
nes. It has been congidered worthwhile to extend synthetic study to l-ethoxy-.
T-substituted phenothiazines in order to make them available for pharmacologi-

cal screening.

In this communication we are reporting the synthesis of l-ethoxy-7=-substituted
phenothiazines. These have been prepared by the Smiles rearrangement of sub-~
stituted 2-formamidodiphenylsulphides(Dl_s) which were obtained by the conden-
sation of 2-amino-3-ethoxybenzenethiol (A) with halonitrobenzenes (8) and sub-
sequent formylation with formle acid. Schematic representations of title

compounds are represented in Scheme I, 3..amino-3-ethoxybenzenethiol (A} reguired

in the synthesis of 1l-ethoxy-7-substituted phenothiazines has been prepared

following the details reported elsewhere14.
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All the mps are uncorrected. The purity of all the synthesized compounds were
checked on thin-layer chromatography.
Preparation of substituted dighenzlsulphidesgcl_s). - In a hot solution of

2 - amino-3-ethoxybenzenethiol (A;0.01 mol) in ethanol {20 ml)} and anhydrous
sodium aceta%e (0,01 mol) in ethanol (5 ml), was added to an alcoholic solution
of halonitrobenzene (B; 0.01 mol) in ethanol (12 ml) and refluxed for 1 h**.

The excess of the solvent was removed by evaporating seclution on water bath

and cooled in ice overnight. The solid separated was filtered and washed with
30% alcohol ; and recrystallised from methanol. The physical data of substituted
diphenylsulphides are summarised in Table-l.

Pregarétion of-substituted-2-formamidodighenzlsulghidgg_(Dl_s). - A solution of
substituted diphenylsulphides (C:; 0.01 mol) in 90% formic acid (20 ml) was ref-
luxed for 3‘h. The contents of the flask were then poured into beaker containing

crushed ice, filtered, washed with water until the filtrate was neutral. The

*% T+ has been observed in the case of l-ethoxy derivatives that over heating
or a .long time heating of the reaction mixture of 2-amino-3-ethoxybenzenethlol
and halonitrobenzenes during the formation of diphenylsulphides resulted in
the only ligquids which were difficult to crystallise.
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crude product was recrystallised from benzene. Physical data of substituted
2=formamidodiphenylsulphides are given in Table-2.

Preparation of 1-ethoxv-7-substituted phenothiazineS(El_G). - To a refluxing
solution of the substituted formyl derivatives (D; 0,01 mol) in acetone (15 ml)

was added an alcoholic solution of potassium hydroxide (0.2 g in 5 ml ethanol).
The colour of the reaction mixture darkned immediately on addition of an alco-
holic potasslum hydroxide solution. The contents were heated for 30 min., To
this soluticn, a second lot of potassium hydroxide [9.2 g in ethanol (5 mli]
was added and refluxed for 2 h. The contents were poured into a beaker conte-
aining crushed ice and filtered. The residue was washed with cold water and
finally with 30% ethanol and crystallised from methanol-benzene to give pure
compounds. Physical data of l-ethoxy-7-substituted phenothiazines are given in
Table-3,

Infrared spectra .~ Infrared spectra of l-ethoxy-7-substituted phenothiazines

exhibited a =zingle peak at 3200-3350 cm-1 which is assigned to NH group. Bands

petween 1050-1120 cm >

are probably associated with the C-0-C stretching mode,

Nmr spectra .- In the nmr spectra of l-ethoxy-7-substituted phenothiazines, a
singlet at & B.5-8.4 is observed for WH proton. The triplets in the region §1.25-
1.05 and guartets in the region §63.6-4,0 are observed due to CH3 and CH, groups

of ethoxy linkage at l-position respectively.

Mass spectra .- The molecular ion is the base peak and suggests the high stability

of the phenothiazine nucleus due to a high degree of conjugation.

Table 1, Physical data of substituted Diphenylsulphides(cl_s)

Compd. Compound Yield Mp Molecular Formula % N

No. R (%) ¢%c) Calcad. Found
1. CF, 40 127 C15H13N2503F3 7.82 7.78
2. H 48 95 Cy4H; 4N 550, 9,65 9,61
3. RO, 60 139 C, 4H43N350¢ 12,53 12,58
4, COOH 55 134 CqgHy gH550g 8,38 8.41
S. Br 58 149 014H1§N2803Br 7.58 7.53
6. Cl 52 115 CI4H13N250301 8.64 8.59
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Table 2. Physical data of Substituted 2-Formamidodiphenylsulphides(D )

1-6

Compd. Compound Yield Mp Molecular Formuala # N

No. R (4) °c) Caled. Found

1. CF3 43 141 C16H13N2804F3 7.25 7.28

2. H 45 103 €, gH, N ,50, 8.80 8.84

3, KO, 58 151 C15H13N3306 ‘ 11.57 11.53

4. COOH 52 1486 C,gH1 g oS0 T7.73 7.69

S. Br 54 163 C,gH,gN,50,Br 7.05 7.10

6. Cl 48 132 C15H13N2804C1 7.95 g8.02
Table 3. Physical data of 1-Ethoxy-7-substituted phenothlazines(El_s)
Compd, Compound Yield Mp Molecular formula Calcd. (%) Found ()
No. (4) (°¢) c H N c H N
1. CFy 58 166 C15H12NSOF3 57.87 3.85 4,50 57.90 3.90 4,33
2, H 48 120 Cq 4t gNS0 - €9.13 5.34 5.76 €9.18 5.39 5.78
3. NO, 60 178 Cy 4t o550, 58.33 4.16 9.72 58,30 4.21 9.76
41, COOH 50 ie9 C15H13N503 62,71 4,52 4,87 62.68 4,54 4,90
5. Br 55 190 €y 4H, NSOBr 52.71 3.72 4.34 52.20 3.77 4.36

6. Ccl 50 159 C14H12NSOC1 60,64 4,33 5.65 60.68 4,37 5.63
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