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HETEROCYCLES. A SIMPLE ONE-STEP 

ENDO-NAPHTHOPHENOTZINES 
SYNTHESIS OF SUBSTITUTED 
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Chemical Laboratories, University of Rajasthan, Jaipur-302003, India 

(Received May 16, 1983) 

A number of substituted endo-12,17-O-phenylene-12,17-dihydronaphtho[2,3-a][1,4]benzothiazino[3,2’- 
c]phenothiazines (4) and substituted endo-8,13-O-phenylene-8,l3-dihydro-6-chloro-7H-naphtho[2,3- 
alphenothiazin-7-ones (5) were synthesised by the condensation reaction of endo-9, IO-O-phenylene-2,3- 
dichloro-9,IO-dihydro- 1 ,Canthraquinone (1) with substituted 2-aminothiophenol (2) and their zinc 
mercaptides (3), respectively. These reactions are rationalized and pertinent IR and UV data are also 
given 

In continuation of our interest in heterocyclic chemistry2-” we have synthesised a 
number of nuclear substituted benzophenoxazines, benzophenoxazones, 12H- 
benzo[b]phenoxazine-6,11 -diones, benzophenazines, phenothiazines, benzopheno- 
thiazines, benzo[a][ 1,4]benzothiazino[3,2-~]-phenothiazines, and 12H-quinoxalo[2,3- 
blphenoxazines. Phenothiazines have a number of uses in medicines such as tran- 
quilisers,12 anticancer antiinflammatory agents,I4 antihistaminics, l5 anthel- 
mintics,I6 local  anaesthetic^,'^ antisepticsI8 and in the treatment of neuropsychiatric 
disorders” and in industry as antioxidants,20 stabilisers2’ and dyes.” Little attention 
has been paid to the synthesis of 14H-naphtho[2,3-b]phenothiazines which are 
excellent disperse dyes23,24 and produce violet to green shades on polyester, poly- 
amides and cellulose acetate fibres. The recorded syntheses of 14H-naphtho[2,3- 
b l p h e n ~ t h i a z i n e s ~ ~ , ~ ~  are tedious, lengthy, lead to low yield and are limited to a few 
nuclear-substituted derivatives. This stimulated our interest to develop a new method 
of synthesis of analogous nuclear substituted endo-naphtho[2,3-a]phenothiazines and 
also to examine their colouring and pharmaceutical properties. 

The present communication records the first convenient, high yield, one- 
pot synthesis of a novel new class of nuclear substituted heterocycles, i.e. endo- 
8,13-O-phenylene-8- 13-dihydr0-6-chloro-7H-naphtho[ 2,3-a]phenothiazin-7-ones (5) 
and endo-12,17-O-phenylene-12,17-dihydronaphtho[2,3-a][ 1,4]benzothiazino[3’,2’-c] 
phenothiazines (4). The infrared and ultraviolet data are presented. 

For the synthesis of endo-naphtho[2,3-a]phenothiazines the use of Mine’s reac- 
tionZ5 was planned. It involves the reaction of substituted p-benzoquinone with zinc 
mercaptide of 2-aminothiophenol or free thiophenol in ethanol. The endo-9,lO-O- 
phenylene-2,3-dichloro-9,10-dihydro- 1 ,Canthraquinone (1) was prepared and treated 
with substituted zinc mercaptides of 2-aminothiophenols under various reaction 
conditions. Condensation of 1 with substituted 2-aminothiophenol (2) in ethanol, 
pyridine or dimethylformamide gave 4 (Scheme 1). The 4 can also be obtained by 
the reaction of endo-9,10-O-phenylene-9,lO-dihydro- 1,4-dioxo-3-pyridinium-2- 
anthroxide (6) with substituted 2 in pyridine (Scheme 2). 
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SCHEME 1 

It is quite interesting to note that when 1 was condensed with the zinc salt of 
substituted 2-aminothiophenol(3) in ethanol, compound 5 was formed. However, it 
is of further interest to observe that the same reaction in dry pyridine or dimethyl- 
formamide gave 4. Compound 4 can also be obtained by the reaction of 5 with 3 or 
2 in pyridine or dimethylformamide. The best yield of 4 was obtained when the 
reaction of 1 was carried out with 2 in pyridine. All compounds produced character- 
istic colors with concentrated sulfuric acid. 

It appears that compound 2 displays additional driving forces which enhance the 
reaction to form 4. This argument is further strengthened by the fact that even 2 
reacts with 6 to give 4. The reaction appears to occur via Michael addition, 
mercaptide ion adding twice to the quinone system, with the elimination of hydrogen 
chloride and subsequent ring closure through the amino group. 

In the latter reaction, 3 adds once to the quinone system with the elimination of 
water and zinc chloride and seems to be formed via Mine's reaction.25 It seems that 

ETHANOL 
1 + 3  

PY R I n'r' 

R 2  

6 

SCHEME 2 
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zinc chloride generated during the reaction may inhibit further condensation by 
complexation with the product, but the presence of basic solvents may neutralise 
effects caused by zinc chloride. Additional evidence for this fact is supported 

.because 5 and 2 in pyridine also gave 4. The colouring and pharmaceutical 
properties will be reported elsewhere. 

EXPERIMENTAL 

All melting points are uncorrected. The purity of all compounds was checked by thin layer chromatogra- 
phy26 on silica gel in various nonaqueous solvent systems. The substituted 2-aminothophenols and their 
zinc mercaptides were synthesised by the method reported earlier.5s ' ' Endo-9,10-O-phenylene-2,3- 
dichloro-9,lO-dihydro- 1,4-anthraquilione (1)26 and endo-9,10-O-phenylene-9,1O-d1hydro- 1,4-dioxo-3- 
pyridinium-2-anthroxide (6)** were prepared as reported in literature. 

Synrhesis of suhsrituted endo-8,13-O-phenylene-8,I3-dihydro-dchloro- 7H-naphtho [ 2,3-a]-phenothiuzin- 7- 
ones (5).  A mixture of endo-9,10-O-phenylene-2,3-dichloro-9,lO-dihydro- 1,4-anthraquinone (1) (0.005 
mol) and zinc mercaptide (3) (0.0025 mol) in 10 ml of ethanol was stirred for 1 hour at room temperature 
and then refluxed for 80 minutes. The solution was cooled, filtered, washed well with water and 105% 
hydrochloric acid, again with water and finally with dilute ethanol using suitable crystallising solvents; 
analytical samples were obtained (Table I). 

Synrhesis of substirured endo-l2,17-O-phenylene-l2,I 7-dihydronuph/ho[ 2,3-a][ 1 , 4  J henzothiazino[ 3',?'- 
c] phenothiuzines (4) 

Method ( A ) .  A mixture of 1 (0.005 mol) and substituted 2-aminothiophenol (0.01 mol) in 5-7 ml dry 
pyridine was stirred for 30 minutes and then refluxed under gentle heating for 3 hours. An equal volume 
of methanol was added and the reaction mixture was chilled, filtered and worked as above (Table 11). 

Method ( B ) .  A mixture of 1 (0.005 mol) and substituted zinc mercaptide of 2-aminothiophenol (0.005 
mol) in 10 ml pyridine was stirred for 1 hour and then refluxed for 3 hours. The process remains as above. 
The desired product was isolated by column chromatography on alumina using toluene as eluant. 

Method ( C ) .  A mixture of substituted endo-8.1 3-0-phenylene-8,13-dihydro-6-chloro-7H-naphtho[2,3- 
alphenothiazin-7-one (5) (0.0025 mol) and substituted 2-aminothiophenol(O.0025 rnol) in 10 ml pyridine 
was refluxed gently for 3 hours and worked up as in Method A. 
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