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Abstract - Synthesis of 3- alkox~rl-nitro-7-substituted 
phenothiasines via Sniles rearra-ement ie reported. 5- 

Alkov-2-amino-Fnitro benzenethiols prepared by hydrolytic 

fissidn of 6-alkoxy-4-nitmbmeo-l,2.3-dithiazolium chloride 

(The Hers Compound) were condensed with substituted 0-chloro 

-nitrobenzenes and the diary1 sulfides so obtained were 

converted into formy1 derivatives by formio acid. The latter 

on treatment with alcoholic KOH underwent Smiles rearrange- 

ment yielding 3-alkoxy-1-nitro-7-substituted phenothiazines. 

Phenothiazinee find a number of uses in medicines such as tranquilizers6, anti- 

canoe? drugs7, antilnflanmatory8 agents, antihistamines9, anthelminticslO, local 
12 

anesthetics1', antiseptic . growth inhibitors13 and in treatment of newopaych- 
atric14 disorders; in addition to its uses as insectisides15 and in industry a s  

antioxident16, stabilizers17. 

Keeping in view a wlde speetrum of uses of phenothiazines series it has been 

considered worthwhile to extend studies on synthesis of phenothiazinea in conti- 

nuation of o w  worklu5 with an object to get phenothiazines with different 

pattern of nuclear mbatituents. 

In the present investigation 3-alkoxy-1-nitro-7-substituted phenothiazines were 

prepared by Smiles rearrangement of Fallroxy-2-formamido-2: 3-dinitro-4'-substi- 

tuted (nitro, ohloro, methyl) diphenyl sulfides with alcoholio KOH. Formyl 

derivatives were prepared by the formylation with formic acid of 5-alkoxy- 

2-amino-2',3-binitro-4'-substituted diphenyl sulfides which are the condensation 

products of Falkoxy-2-mino-3-nitro benzenethiols and substituted o-chloronitro- 

benzenes. Overall reaction t a n g  place in the synthesis of phenotNazines is 

shown in a Soheme I. 

1 For Part 5 see referenoel 
To whom all oorrespondvlce should be addressed 



Scheme I 

5-Alkoxy-2-amino-%nitro benzenethiols used i n  these syntheses have been prepared 

by the hydrolytic cleavage of 6-alkoq~4nitrobenzo-1 ,Z,Fdithiazolium chloride 

(The Herz Compound) which were prepared by the Herz reaction1* of  4 a l h x y - 2 -  

nitroanil ine with sulphur monochloride following the deta i l s  reported by us 

elsewhere1. The Herz reaction i s  shown i n  Scheme 11. 
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Experimental 

Prepara t ion  of Mary1  Sulphides (V a-f) 

To a refluxing so lu t ion  of t h e  m b s t i t u t e d  2-amino-beneenethiol (111, 0.012 moll 

i n  ethanol  (20 ml),  a so lu t ion  of anhydrous sodium ace t a t e  (0.01 mol) i n  ethanol 

( 5  ml) was added. An a lcohol ic  so lu t ion  of halogenonitrobenzene (IV, 0.01 mol) 

was then slowly added with stirring. After re f lux ing  f o r  4 hours, t h e  so lu t ion  

was concentrated and cooled i n  i c e  overnight. The s o l i d  which separated was 

co l lec ted  and washed with water u n t i l  t h e  f i l t r a t e  was colourless .  Recrys ta l l i -  

z a t i on  from methanol afforded t h e  des i red  product. Their physical  da t a  a r e  

recorded i n  Table I. 

Table I 

The physioal da t a  of subs t i t u t ed  d ia ry1  sulphides  (Y a f )  

R 

Compound Y Yield % Molecular M.P. 
formula 

N ( k )  
OC Found Calcd 

a R=OCH3 ; R =NO 1 2  59 C13H1~N407S 145 15.25 15.30 

b FbOCIIJ ; R1=C1 62 C13H10C1N305S 124 11.76 11.81 

c FbOCH - R =CH 
3 1 3 

60 
C14H13N305s 

160 . 12.60 12.53 

d R=OC2H5 ; R =NO 1 2  59 CI4Hl2N4O7S 157 14.70 14.74 

e A = O C ~ H ~  ; R ~ = c ~  65 C14H12C1Ng05S 137 11.35 11.36 

f FkOC2H5 ; R1=CH3 60 C15H15N305S 140 12.00 12.03 

Prepara t ion  of t h e  2-Formamidodial  Sulphides (YI a f )  

The d ia ry1  sulphides (Y, a-f, 0.01 mol) were dissolved i n  90% formic ac id  (20-25 

m l )  and heated under r e f l u x  f o r  4 6  hours. The contents  of t h e  f l a s k  were then  

poured i n t o  a beaker containing crushed ice .  The s o l i d  so obtained was co l lec ted ,  

washed with cold water u n t i l  t h e  f i l t e r a t e  was neutral .  The crude product was 

r e c r y s t a l l i z e d  from benzene (Table 2) 



The ohysical data of 2-formamidodiarvl sulohides (TI a f )  

Compound TI Yield Molecular M.P. 
0 

N ( 5 )  
(I) formula C Found Calcd 

a R=OCH3 ; R1=N02 70 C14H10N408S 182 14.26 14.21 

b R=OCH-J ; R1-C1 73 c14H10C1N306S 157 10'.90 10.95 

c RPOCH3 ; R1=CH3 70 '1 5H13N306S 175 11.50 11.58 

d R=OC2H5 ; R,=N02 70 C15H12N408s 143 13.66 13.12 

e RnOC2H5 ; Rl=C1 60 C H C 1 N  0 S 169 10.48 10.56 
15 12 3 6 

f R=OC2H5 ; B =C 
1 %  

62 C16H15N306S 180 11.10 11.14 

Preoaration of the  ohenothiaeines (PI1 a-f) 

To the  refluxing solution of the  fonqpl derivatives (TI, a f ,  0.01 mol) in 

acetone (15 m l )  was added and alaoholio solution of potasaium hydroxide (0.2 gm 

i n  5 m l  ethanol). The oolour of the  reaction mixture darkened imed ia te ly  on the  

addition of alkaline alooholic solution. m e  aontents were heated under r e f l u  

f o r  30 minutes. To t h i s  solution a aeoond l o t  of alooholio solution of potassium 

hydroxide (0.2 gm i n  5 m l  ethanol) was added and refluxing was oontinned f o r  2 

hours. The contents were poured into a beaker oontaining mushed ioe  and f i l te red .  

The residue wan washed with oold water and f i n a l l y  w i t h  30% ethanol and erys ta l l i -  

sed from bemeae/methwl t o  get  pure oompound (Table 3). 
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The phvsical data of Dhenothiazines (YII a f )  

Compound V I I  Yield Molecular U.P. 
$ 1  formula 

N (k) 
O c  

Found Calcd - 
a R=OCH3 ; R1=N02 52 C13H9N305S 190 13.10 13.16 

b R=OCH3 : R1=C1 60 Cl 3H9C1N203S 215 9.05 9.07 

c R=OCH3 ; R =CH 
1 3  65 C14H12N203s 152 9.66 9.72 

d R=OC2H5 ; R1=N02 52 C14H11A305S 187 12.56 12.61 

e R=0C2H5 : R ~ = c ~  50 C14H11C1N203S 140 8.62 8.68 

f R=OC2H5 ; R1=CH3 60 c15H14N203S 172 9.20 9.27 

Pur i ty  of all the compounds w a s  checked by TLC on s i l i c a  ge l  p l a t e s  In various 

nonaqueous solvent systems. 

Infrared Speotra 

Infrared apeotra of all these  oompounde inoluded i n  t h i s  paper have been studied 

extensively. Spectra have been scanned i n  kBr on Perkin-Elmer 577 spectrophoto- 

meter. Each of t he  2-amIno-3-nitro-5-al~rgdi~henyl eulf ide exhib i t s  two peaks 
1 

i n  t he  region 3360-3590 om- and 3450-3480 cm-l which can be assigned t o  m e t -  

r i c  and asymmetric NH streyching vibrat ions of primary amino group. A single 

sharp peak i s  observed i n  t h e  region 3300-3380 cm-l i n  a l l  t he  phenothiazinee 

which i e  due t o  secondary amino group. I n  al l  t he  compounds (V  a f ,  VI a-f, 

Y I I  a f )  two peaks are  observed i n  the  region 1575-1565 ern-' and 1350-1350 cm-' 

corresponding t o  the  a m e t r i c  and symmetric va l ame  v ibra t ion  of t he  n i t r o  

group. 
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