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I n d i a  

Abst rac t  - Synthesis  Of 1-ethoxy-7-substituted phenothiazines v i a  

Smiles rearrangement i s  reported .%Amino-3-ethoxyiienzenethiol was 

condensed with halonitrobenzenes and the subs t i t u t ed  diphenyl- 

sulphides,  s o  obtained, were converted i n t o  subs t i t u t ed  formyl der i -  

v a t i v e s  by formic acid.  The l a t t e r  on treatment with a lcohol ic  KOH 

underwent Smiles rearrangement and yield 1-ethoxy-7-substituted 

phenothiazines. The s t r u c t u r e  of t he  synthesized compounds have 

been confirmed by t h e i r  elemental analysis and s p e c t r a l  s tudies.  

2-5 Phenothiazines f ind  numerous appl ica t ions  i n  medicine and indus t ry  and 

a number of phenothiazines have been synthesized f o r  studying t h e i r  b io log ica l  

a c t i v i t y  and spec t r a l  s tud ie s .  Much works5-l3 have been done on synthesis  of 

1-nitrophenothiazines. 1-Nitrophenothiazines can be e a s i l y  prepared by Smiles 

rearrangement ( i n  s i t u )  of 2-aminobenzenethiols with r e a c t i v e  halonitrobenzenes 

i n  one s tep  b u t  1-ethoxy-7-substituted phenothiazines cannot be prepared 

s imi l a r ly  and no reference appears t o  dea l  with synthes is  of such phenothiazi- 

nes. I t  has been considered worthwhile t o  extend syn the t i c  study t o  1-ethoxy-. 

7-subst i tuted phenothiazines i n  order  t o  make them avai lab le  f o r  pharmacologi- 

c a l  screening. 

I n  t h i s  comnunication we are  repor t ing  t h e  synthesis of  1-ethoxy-7-substituted 

phenothiazines. These have been prepared by the Smiles rearrangement of sub- 

s t i t u t e d  2-formamidodiphenyl sulphides which were obtained by the conden- 

s a t ion  of 2-amino-3-ethoxybenzenethiol ( A )  with halonitrobenzenes ( 8 )  and sub- 

sequent formylation with formic acid.  Schematic representa t ions  of t i t l e  

compounds a r e  represented i n  Scheme I. 2- min no-3-ethoxybenzenethiol (A) requi red  

i n  the syn thes i s  of 1-ethoxy-7-substituted phenothiazines has been prepared 

14 following the d e t a i l s  repor ted  elsewhere . 
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Scheme I 

EXPERIMENTAL i E l  

A l l  the mps are  uncorrected. The pu r i ty  of a l l  the synthesized compounds were 

checked on thin-layer chromatography. 

Preparation of subs t i tu ted  di~henvlsulohides(C~-6) .  - I n  a  ho t  so lu t ion  of 

2-amino-3-ethoxybenzenethiol (A;0.01 moll i n  ethanol (20 ml) and anhydrous 

sodium ace ta t e  (0.01 moll i n  ethanol ( 5  ml), was added t o  an a lcohol ic  so lu t ion  
** 

of halonitrobenzene (B: 0.01 moll i n  ethanol  ( 1 2  ml) and ref luxed f o r  1 h . 
The excess of the so lvent  was removefl by evaporating so lu t ion  on water ba th  

and cooled i n  i c e  overnight.  The s o l i d  separated was f i l t e r e d  and washed w i t h  

30% alcohol ; and r e c r y s t a i l i s e d  from methanol. The physical da t a  of subs t i t u t ed  

diphenylsulphides a r e  sumnarised i n  Table-1. 

Preparation of  subs t i t u t ed  2 - f o r m a m i d o d i ~ h e n v l s u l ~ h i d ~ ( D ~ - ~ ) .  - A so lu t ion  Of 

subs t i tu ted  diphenylsulphides (C; 0.01 mol) i n  90L formic ac id  (20 ml) was r e f -  

luxed f o r  3 h. The contents  of the f l a s k  were then poured i n t o  beaker containing 

crushed ice .  f i l t e r e d .  washed with water u n t i l  t h e  f i l t r a t e  was neut ra l .  The 

**  I t  has  been observed i n  the case of 1-ethoxy de r iva t ives  t h a t  over hea t ing  
or a  .long time heat ing of t he  r eac t ion  mixture of 2-ami no-3-ethoxybenzenethiol 
and halonitrobenzenes dur ing  the  formation of diphenylsulphides r e su l t ed  i n  
the only l i q u i d s  which were d i f f i c u l t  t o  c r y s t a l l i s e .  
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c rude  produc t  was r e c r y s t a l l i s e d  from benzene. Physical d a t a  of s u b s t i t u t e d  

2-fom~amidodiphenylsulphides a r e  given i n  Table-2. 

P r e p a r a t i o n o f  1-ethoxv-7-silbstituted ohenothiazines(E . - To a r e f l ux ing  
1-6 

s o l u t i o n  of the  s u b s t i t u t e d  formyl d e r i v a t i v e s  (D: 0.01 mol) i n  acetone (15  ml) 

was added an a l coho l i c  s o l u t i o n  of potassium hydroxide (0.2 g i n  5 ml e t hano l ) .  

The co lou r  of t h e  r e ac t i on  mixture  darkned immediately on a d d i t i o n  of  an alco-  

h o l i c  potassium hydroxide so lu t i on .  The con t en t s  were hea ted  f o r  30 min. To 

t h i s  so lu t i on ,  a second l o t  of potassium hydroxide C0.2 g i n  e thanol  ( 5  ml)] 

was added and re f luxed  f o r  2 h.  The con t en t s  were poured i n t o  a beaker cont- 

a in ing  crushed i c e  and f i l t e r e d .  The r e s idue  was washed with co ld  water and 

f i n a l l y  with 30% e thanol  and c r y s t a l l i s e d  from methanol-benzene to give pure  

compounds. phys i ca l  da t a  of 1-ethoxy-7-substituted phenoth iaz ines  a r e  given i n  

Table-3. 

I n f r a r e d  SD- .- I n f r a r e d  spec t r a  of 1-ethoxy-7-substituted phenothiazines  

exh ib i ted  a s i n g l e  peak a t  3200-3350 c m - I  which i s  ass igned t o  NH group. Bands 

between 1050-1120 an-' a r e  probably a s soc i a t ed  with t h e  C-0-C s t r e t c h i n g  mode. 

Nmr s p e c t r a  .- I n  the  nmr s p e c t r a  of 1-ethoxy-7-substituted phenothiazines ,  a 

s i n g l e t  a t  5 8.5-8.4 i s  observed f o r  NH proton.  The t r i p l e t s  i n  t he  reg ion  61.25- 

1.05 and q u a r t e t s  i n  the  reg ion  63.6-4.0 a r e  observed due t o  CH3 and CH2 groups 

of ethoxy l i nkage  a t  1-posi t ion r e spec t i ve ly .  

Mass s p e c t r a  .- The molecular ion  i s  t h e  ba se  peak and sugges t s  t he  high s t a b i l i t y  - 
of  t he  phenothiazine nuc leus  due t o  a high degree of conjugat ion.  

Table 1. Phys i ca l  d a t a  of s u b s t i t u t e d  DiphenylsulpNdes(C1-6) 

-- -- -- -- 
Compd. Compound Yie ld  Mp Molecular Fonnula % N 

NO.  R (%) toC) Calcd. ~ounTi-  

1. CF3 40 127 C15H13N2S03F3 7.82 7.78 

2. H 48 9 5 C14H14N2S03 9.65 9.61 

3. N O 2  60 139 C14H13N3S05 12.53 12.58 

4. COOH 55 134 C15H14N2S05 8.38 8.41 

5. B r  58 149 C14H13N2S03Br 7.58 7.53 

6. C 1  52 115 C14H13N2S03C1 8.64 8.59 



Table  2. P h y s i c a l  d a t a  of S u b s t i t u t e d  2-Forrnamidodiphenylsulphide~(D~-~) 
- - 

Compd. Compound Y i e l d  Mp Molecular Formula ;6 N 
NO. R 4 toC) - Calcd.  Found 

1. CF3 4 3 141  C16H13N2S04F3 7.25 7.28 

2. H 4 5 103  C15H14N2S04 8.80 8.84 

3. N02 58 151 '1 ~ ~ 1 3 ~ 3 ~ ~ 6  11.57 11.53 

4. COOH 5 2 146 C16H14N2S06 7.73 7.69 

5. BK 54 163  C15H13N2S04Br 7.05 7.10 

6. C1 48 132 C15H13N2S04C1 7.95 8.02 

- - 

F * 
N 

I Table  3. P h y s i c a l  d a t a  of 1-Ethoxy-7-substi tuted p h e n o t h l a z i n e ~ ( E ~ - ~ )  - - - - 
compd. Compound y i e l d  Mp Molecular  formula  --- Calcd. (%) F o u n m  
NO. (;h) (oc) C H N C H N - -- --- 

1. CF3 58  166 '1 57.87 3.85 4.50 57.90 3.90 4.53 

2. H 48 1 2 0  C14H13NS0 69.13 5.34 5.76 69.18 5.39 5.78 

3. N02 60 178 C14H12N2S03 58.33 4.16 9.72 58.30 4.21 9.76 

4. COOH 50 169 C15H13NS03 62.71 4.52 4.87 62.68 4.54 4.90 

5. B r  55 190 C1?H12NS0Br 52.71 3.72 4.34 52.20 3.77 4.36 

6. C1 50 159 Cl4HlZNSOC1 60.64 4.33 5.65 60.68 4.37 5.63 

-- - - - - 
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