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1 0 - A c e t y l - l - n i t r o - 3 ' b r o m o p h e n o t h i a z i n e  and 1O-ace ty l -2 -b romo-4-n i t ropheno th iaz ine  were  
synthesized by heat ing 2 - a c e t a m i d o - 2 ' - n i t r o - 4 ' , 6 ' - d i b r o m o d i p h e n y l  sulfide at 160-170~ in 
ni t robenzene in the p r e s e n c e  of a copper  ca ta lys t .  Saponification of these  products  led to 
1 -n i t ro -3 -b romopheno th iaz ine  and 2 -b romo-4-n i t ropheno th iaz ine .  

We have p rev ious ly  shown [1-3] that  the i n t r amoleeu la r  cycl izat ion of 2 ,2 ' - subs t i tu ted  diphenyl sulf -  
ides to the cor responding  phenothiazines  p roceeds  di f ferent ly  depending on the conditions used to c a r r y  out 
the reac t ion .  2 - A c e t a m i d o - 2 ' - n i t r o - 6 ' - b r o m o d i p h e n y l  sulfide and 2 - a c e t a m i d o - 2 ' - n i t r o - 4 ' , 6 ' - d i b r o m o d i -  
phenyl sulfide (I) f o r m  1 0 - a c e t y l - l - b r o m o -  and 10 -ace ty l - l -n i t ropheno th i az ines  [1] and 1 0 - a c e t y l - l , 3 - d i -  
bromophenothiaz ine  [3], r e spec t ive ly ,  when they a re  heated in n i t robenzene  in the p r e s e n c e  of Ullmarm 
ca ta lys t s  and alkaline reagen ts  (potass ium carbona te ,  sodium hydroxide}. The reac t ion  apparen t ly  p r o -  
ceeds  through in te rmedia te  2 - m e r c a p t o - 2 ' - b r o m o - 6 ' - n i t r o - N - a c e t a m i d o d i p h e n y l a m i n e  and 2 - m e r c a p t o - 2 ' ,  
4 , - d i b r o m o - 6 ' - n i t r o - N - a e e t a m i d o d i p h e n y l a m i n e  (VI), which f o r m  as  a r e su l t  of a Smiles  r e a r r a n g e m e n t ,  
and cycl iza t ion of these  in t e rmed ia te s  leads  to the cor responding  subst i tuted phenothiazines .  In the ab-  
sence  of a lkal ine agents  2 - a c e t a m i d o - 2 ' - n i t r o - 6 ' - b r o m o d i p h e n y l  sulfide cycl ized to 10 -ace ty l -4 -n i t ropheno-  
thiazine [2], while sulfide I cycl ized to II-I and II. The fo rmat ion  of the l a t t e r  is p robab ly  a s soc ia t ed  with 
r e a r r a n g e m e n t  of sulfide I to VI and subsequent  cycl izat ion to phenothiazine II .  

The p r e se nce  of a n i t ro  group and two bromine  a toms  in the or tho and p a r a  posi t ions  with r e s p e c t  to 
the C - S  bond in one of the benzene r ings  of sulfide I weakens  this  bond and makes  it poss ib le  to c a r r y  out 
the Smiles  r e a r r a n g e m e n t  even without par t i c ipa t ion  of an alkal ine agent.  The reac t ion  is  c a r r i e d  out in 
n i t robenzene  at 160-170 ~ in the p r e s e n c e  of copper  powder and po t a s s ium iodide. 
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Two subs tances  were  isola ted f r o m  the reac t ion  m a s s ;  they have c lose  analyt ical  data and the same R f  
va lues  in de termining the i r  p r o p e r t i e s  by th in - l aye r  ch romatography  on a loose l a y e r  of a luminum oxide. 
The i r  mel t ing  points  were  a lso  e x t r e m e l y  c lose .  One substance mel ted  at 186-187 ~ , while the other  mel ted  

* For  Communicat ion XXVI see [1]. 
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at 180-181 ~ However ,  a mixed sample  of these two subs tances  had a deep (150-152 ~ mel t ing point d e p r e s -  
sion. This  provided us with a ba s i s  for  assuming  that we had obtained the two i somer i c  10 -ace ty lb romo-  
ni t rophenothiazines ,  II and III.  The yields  of these subst i tuted 10-aeetylphenothiazines  were  about 10-15%. 
The ma jo r  por t ion of the s ta r t ing  sulfide r e m a i n s  unchanged. At tempts  to r a i s e  the yields  of the products  
by changing the t e m p e r a t u r e  conditions or  the heating t ime  of the reac t ion  mix ture  did not give posi t ive  r e -  
sul ts .  

A study of the IR spec t r a  of IV and V es tabl i shed that  the absorp t ion  band of the NH group in V (v = 
3340 cm -1, in ca rbon  disulfide,  c 0.01 mole ,  l 1 mm) is shifted to the shor t -wave  side as compared  with 
the unsubsti tuted compound, which indicates  the fo rmat ion  of a hydrogen bond between the imino and ni t ro  
g roups .  A s i m i l a r  deviation was  p rev ious ly  obse rved  in a study of the IR spec t rum of 1-ni t rophenothiazine 
[1]. The IR spec t ra l  data  and the lower  melt ing point,  c h a r a c t e r i s t i c  for  compounds which have hydrogen 
bonds,  indicate that  we have ass igned the c o r r e c t  s t ruc tu re  to compound IV. As for  V, it has  a h igher  m e l t -  
ingpoint,  and the absorp t ion  band of the NH group l ies  in the region cha rac t e r i s t i c  for  it - 3420 e m  -1 (in 
ch lo ro fo rm,  c 0.01 mole ,  l 1 ram).  We also obse rved  the same absorpt ion region for  4-ni t rophenothiazine 
[2]. 

E X P E R I M E N T A L  

1 0 - A c e t y l - l - n i t r o - 3 - b r o m o p h e n o t h i a z i n e  (1I) and 10-Ace ty l -2 -b romo-4-n i t ropheno th iaz ine  (III). A 
mix tu re  of 17.84 g (0.04 mole) of 2 - a c e t a m i d o - 2 ' , 4 ' - d i b r o m o - 6 ' - n i t r o d i p h e n y l  sulfide (1), 0.8 g of copper  
powder ,  and 1.0 g of po t a s s ium iodide in 130 ml  of n i t robenzene was  heated with s t i r r ing  for  28 h at 160- 
170 ~ The hot r eac t ion  mix tu re  was  f i l te red ,  and the n i t robenzene was  r emoved  f r o m  the f i l t ra te  in vacuo.  
The res idue  was  ref luxed in toluene,  act ivated charcoal  was  added, and the mix tu re  was  f i l te red.  The 
s ta r t ing  sulfide (7.2 g, mp 164-165) was  isolated f r o m  the cooled toluene solution and mel ted  at i68-170 ~ 
a f t e r  r ec rys t a l l i z a t i on .  A mix tu re  of this substance with a known sample  of I did not give a melt ing point 
depress ion .  The toluene f i l t ra te  was  evapora ted ,  and the solid res idue  was t r i tu ra ted  in a smal l  amount of 
alcohol and f i l te red  to give 7.0 g of solid, which was c rys t a l l i zed  f r o m  a t o l u e n e - a l c o h o l  mix tu re  to give 
3.3 g of a substance  with mp 150-152 ~ Compound III was  obtained in the f o r m  of br ight -ye l low c r y s t a l s  
with mp 186-187 ~ a f t e r  r ec rys t a l l i za t ion  f r o m  alcohol.  Found %: Br  21.79, 21.84; S 8.75, 8.81. Compound 
II (0.6 g) with mp 180-181 ~ was isolated f rom the f i l t ra te  on fu r the r  cooling. Found ~ :  Br  21.89, 22.0; 
S 8.68, 8.61. C14IIgBrN203S. Ca l cu l a t ed~ :  Br  21.88; S 8.78. A mix ture  of the two subs tances  gave a m e l t -  
ing point depress ion  (150-152~ 

2 -Bromo-4-n i t ropheno th iaz ine  (V). Sodium hydroxide (2 ml  of a 2 N solution) was  added to a solution 
of 1.0 g (0.003 mole) of 10 -ace ty l -2 -b romo-4-n i t ropheno th i az ine  (III) in 10 ml  of ethanol and 5 ml  of t e t r a -  
hydrofuran ,  and the mix ture  was ref luxed with s t i r r ing  for  30 to 40 rain, during which the reac t ion  mix tu re  
gradual ly  darkened.  The prec ip i ta te  was f i l te red  and r e c r y s t a l l i z e d  f r o m  toluene to give 0.7 g (80%) of a 
da rk -v io le t ,  c rys ta l l ine  substance with mp 265-267 ~ which was quite soluble in hot toluene,  l e s s  soluble in 
alcohol,  and insoluble in wa te r .  Found %: Br  24.82, 24.93; N 8.58, 8.60. C12HTBrN202S. Calculated %: Br  
24.73; N 8.67. 

1 -Ni t ro -3 -b romopheno th iaz ine  (IV). A substance (0.8 g, 90%) with mp 180-181 ~ was obtained f r o m  
1.0 g (0.003 mole) of 1 0 - a c e t y l - l - n i t r o - 3 - b r o m o p h e n o t h i a z i n e  (II) under  the conditions descr ibed  above. 
After  r ec rys t a l l i za t ion  f r o m  toluene the substance mel ted  at 189 ~ (with decomposit ion) and was isolated in 
the f o r m  of l u s t rous ,  da rk  needles  which were  quite soluble in toluene.  Found %: Br  24.73; S 9.83, 9.74. 
CI2H?BrN202S. Calculated ~c: Br  24.73; S 9.91. 

L I T E R A T U R E  C I T E D  

1. V . A .  Skorodumov, S. V. Zhuravlev ,  A. N. Gr i t senko,  and V. G. Vinokurov,  Khim. Getero ts ik l .  Soed., 
1333 (1970). 

2. S .V .  Zhuravlev ,  A. N. Gri tsenko,  and Z. I. E r m a k o v a ,  Khim. Getero ts ik l .  Soed., No. 3 (in p r e s s ) .  
3. ~. V. Zhuravlev ,  A. N. Gr i t senko,  Z. I. E rmakova ,  and G. A. Khutornenko, Khim. Getero ts ik l .  Soed., 

1041 (1970). 

1246 


