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Two condensed four-ringed heterocyclic bases-2, 10-dimethylthia- 
zolo[4, 5-b]phenothiazine and 2, 6-dimethylthiazolo[4, 5-c]pheno- 
thiazine-have been synthesized. The structure of the new heterocycles 
has been confirmed by their IR and UV spectra. 

We have previously  descr ibed  condensed t h r e e -  
r inged he t e rocyc le s - - i somer i c  thiazolobenzoxazoles 
[1] and thiazolobenzothiadiazoles [2], f rom which a 
number  of cyanine dyes were obtained. 

The object  of the p resen t  work was the synthes is  
of condensed four - r inged  bases - -d imethy l th iazo lo -  
phenothiazines of s t ruc tu res  I and II: 

Both bases  were obtained f rom the known 3 -ace ty l -  
amino-10-methylphenoth iaz ine  [3] v ia  the thioacetyi  
der ivat ive  by oxidative condensation: 

~ S N ~ \ N H c o c %  P's: 

�9 ~ ' l ~  KaFe(CN), / ! 

s N.CSC% N.o. ~ n 

The mixture of products was chromatographed in 
chloroform solution on a column of alumina. Two sub- 
stances containing the same amount of sulfur, corre- 
sponding to dimethylthiazolophenothiazines, were 
isolated. One of them, formed in very low yield, had 
mp 216-217 ~ C and was spar ingly  soluble in ethanol, 
and the other,  formed in cons iderably  l a rge r  amount,  
mel ted at 146 ~ C and was ve ry  readi ly  soluble in e th-  
anolo Judging f rom the yields,  it  could be assumed 
that the substance with mp 216-217 ~ C was the l inear  
i somer  I and the substance with mp 146 ~ C the angular  
i s o m e r  II. 

We made an at tempt to obtain the i s o m e r  II by i n -  
dependent synthesis ,  heating a mixture  of 6 - a m i n o -  
7 -mercap to-2-methy lbenzo th iazo le  with catechol in  a 
sealed tube at 220-230 ~ C for 30 hr  [4], but we were 
unable to isolate  any individual products  f rom the dark 
m a s s  so obtained. We were able to obtain convincing 
informat ion  concerning the s t ruc tu re  of the d imethy l -  
thiazolophenothiazines synthes ized by studying the i r  
IR and UV spectra .  

It is  known [5] that the IR spec t ra  of te t rasubs t i tu ted  
benzenes  with two hydrogen atoms in the ortho posi t ion 
with r e spec t  to one another always have a s t rong ab-  
sorpt ion  band in the 860 -800 -cm -t  region.  In t e t r a -  
subst i tuted benzenes  with the hydrogen atoms in the 
pa re  posi t ion with respect  to one another,  this band 
is  absent,  but there  is a band in the 900-860-cm -i  
region.  This difference in the IR spec t ra  of the l inear  
and angular  i somer i c  thiazolobenzoxazoles (a case 
analogous to the p resen t  one) was used successful ly  
to es tabl ish  their  s t ruc tu re s  by Bass ignana  et el. [6]. 

Fig. 1 shows the IR spec t rum of the compound with 
mp 216-217 ~ C, which has a s t rong absorpt ion band 
at 870 cm-1 and no absorpt ion in the 860-800-cm -1 
region,  and the IR spec t rum of the compound with 
mp 146 ~ C, where there is  a s t rong band at 812 cm -~ 
and no absorpt ion in the 900-860-cm -t  region.  

Thus, it  may be concluded f rom the IR spec t ra  
that the h igher -mel t ing  i somer  has the l inear  s t r u c -  
ture  I and the lower -mel t ing  i somer  the angular  
s t ruc tu re  II. The same conclusion can be drawn f rom 
the UV spec t ra  of the i somers .  F igure  2 gives the 
absorpt ion curves  of the compound with mp 216-217~ 
(1), the compound with mp 146 ~ C (2), and 10-methyl -  
phenothiazine (3). 

All three curves  are s i m i l a r  in shape and in the 
pos i t ion  of the absorpt ion bands,  but the absorpt ion 
bands of the i s o m e r  with mp 216-217 ~ C is  shifted 
considerably  towards the long-wave region of the 
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Fig. 1. IR spectra!  1) I; 2) II. 
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s p e c t r u m  in c o m p a r i s o n  wi th  t h o s e  of the  i s o m e r  wi th  

mp  146 ~ C. It i s  known that  c o n d e n s e d  a r o m a t i c  h y -  

d r o c a r b o n s  wi th  a l i n e a r  s t r u c t u r e ,  s u c h  as  a n t h r a c e n e  

and n a p h t h a c e n e ,  a d s o r b  at l o n g e r  w a v e l e n g t h s  t han  

t h e i r  a n g u l a r  i s o m e r s - - p h e n a n t h r e n e  and 1, 2 - b e n z a n -  

t h r a c e n e  [7, 8, 9]. The UV s p e c t r a  of the  l i n e a r  and 

a n g u l a r  t h r e e - r i n g e d  h e t e r o e y c l e s  tha t  we  s y n t h e s i z e d  

p r e v i o u s l y  ( t h i a z o l o b e n z o x a z o l e s ,  t h i a z o l o q u i n o l i n e s ,  

e t c .  [10]) c o n f i r m  th i s  r u l e .  

All t h i s  j u s t i f i e s  u s  in  r e g a r d i n g  i t  as  e s t a b l i s h e d  

tha t  the c o m p o u n d  wi th  mp  2 1 6 - 2 1 7  ~ C i s  2, 1 0 - d i -  

m e t h y l t h i a z o l o [ 5 ,  4 - b ] p h e n o t h i a z i n e  and the  c o m p o u n d  
wi th  mp  146 ~ C i s  2, 6 - d i m e t h y l t h i a z o l o [ 4 ,  5 - c ] p h e n o -  
t h i a z i n e .  
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E X P E R I M E N T A L  

10-Methyl-3-thioacetylaminophenothiazine. Dry pyridine (20 ml) 
was added to a carefully ground mixture of 5.4 g (0.02 mole) of 3- 
acetylamino-10-methylphenothiazine and 4.4 g (0.02 mole) of phos- 
phorus pentasulfide, and the reaction mixture was boiled for 45 rain. 
The pyridine was distilled off in vacuum and the residue was dissolved 
in 80 ml of 10% caustic soda solution; the resulting solution was fil- 
tered, and a current of carbon dioxide was passed through the filtrate 
until precipitation was complete. The light brown precipitate that had 
deposited was washed with water and dried in a vacuum desiccator. 
Yield was 4.9 g (87%). The product was used for Yakobson oxidation 
without further purification(the thioacetyl derivative readily resinifies). 

2,10-Dimethylthiazolo[5, 4-b]phenothiazine (I) and 2, 6-dimethyl- 
thiazolo[4, 5-c]phenothiazine (II). With stirring and ice water cooling, 
45 ml (0.04 mole) of a 20% solution of potassium ferricyanide was 
added to a soiution of 5.72 g (0.02 mole) of 3-thioacetylaminopheno- 
thiazine in 80 ml of an 8% solution of caustic soda. Then the mixture 
was stirred for another 3 hr and was left for a day at room temperature. 
The oxidation product was extracted with chloroform several times, 
and after the solvent had been distilled off an oily substance (1.2 g; 
20%) remained which crystallized on standing. The crystals were 
dissolved in a small amount of chloroform, chromatographed on 
alumina, and eluted with chloroform. After distillation of the solvent, 
the eIuate from the lower zone, light pink, left 0.1 g (8.3~ of a 
crystalline product with mp 210-2i1~ After recrystallization from 
ethanol, it formed almost colorless needles with mp 216-217~ 
Found, %: 3 22.37, 22.40, Calculated for CI~H m N232, %: S 22.53. 

After the distillation of the chloroform, the eluate from the upper 
zone, light yellow, left 0.78 g (66%) of an oily product which crys- 
tallized on standing, nap 142 ~ C. After recrystallization from ethanol, 
mp 146~ Found, o]0: N 9.91, 10.01; S 22.36, 22.38. Calculated for 
CI~HmNzS2, o]o: N 9.85; S 22.53. 

The IR spectra were recorded on a UR-10 spectrophotometer in 
tablets of potassium bromide using 2 mg of the substance under in- 
vestigation to 200 mg of potassium bromide. The UV spectra were 

F ig .  2. A b s o r p t i o n  s p e c t r a :  1 ) 2 , 1 0 - d i -  

m e t h y l t h i a z o l o - [ 4 ,  5 - b ] p h e n o t h i a z i n e ;  

2) 2 , 6 - d i m e t h y l t h i a z o l o [ 4 ,  5 - c ] p h e n o t h i -  

az ine ;  3) 1 0 - m e t h y l p h e n o t h i a z i n e .  

recorded on an SF-4 spectrophotometer in ethanolic solutions with a 
concentration of 2.5 X 10 -5 M. 
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