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XXV*. 1-BROMOPHENOTHIAZINE AND 1,3-DIBROMOPHENOTHIAZINE 

S. V.  Z h u r a v l e v ,  A.  N. G r i t s e n k o ,  Z.  I .  E r m a k o v a  
a n d  G.  A.  K h u t o r n e n k o  UDC 547.869.2:542.949 

1-Bromophenothiazine (I) and 1,3-dibromophenothiazine (II) have been synthesized by the 
in t ramolecula r  r e a r r a n g e m e n t  of 2-acetylaminophenyl  2 -bromo-6-n i t rophenyl  sulfide (HI) 
and 2-acetylaminophenyl  2 ,4-d ibromo-6-ni t rophenyl  sulfide (VIII) and the subsequent cy -  
cl ization of resul t ing N-ace ty l -2 -b romo-2 ' -mercap to -6 -n i t rod ipheny lamine  (IV) and N- 
ace ty l -2 ,4 -d ib romo-2 ' -mercap to -2 -n i t rod ipheny lamine  (IX), followed by saponification 
of the acetyl  groups of the la t ter ,  respec t ive ly .  

10-Aminoalkyl and 10-aminoacyl  der ivat ives  of 2-subst i tuted phenothiazines and, especial ly,  2 -ch loro-  
phenothiazine have found wide use  in medicinal  p rac t ice  as psychotropic drugs [1]. Some rep resen ta t ives  
of this s e r i e s  of compounds have proved to be effect ive agents for  the t r ea tmen t  of ca rd iovascu la r  d iseases  
[2]. 

In the s ea rch  for new pharmacological ly  active prepara t ions  with the action mentioned above, we 
cons idered  it des i rab le  to synthesize  der iva t ives  of phenothiazine s tar t ing f rom 1-bromophenothiazine (I) 
and 1,3-dibromophenothiazine (II), s ince only 2 - b r o m o -  [3], 3 -b romo-  [4] and 2,4-dibromophenothiazines 
[5] have been descr ibed  in the l i t e ra tu re ,  the fact  that I and II have not been desc r ibed  being apparently due 
to thei r  poor access ibi l i ty .  

In one of our  papers  [6] we have shown that when 2-acetylaminophenyl  2 -bromo-6-n i t rophenyl  sulfide 
(III) is heated in n i t robenzene in the p resence  of copper  bronze,  a Smiles r e a r r a n g e m e n t  takes place with 
cyclizat ion,  the III being conver ted  into N-ace ty l -2 -b romo-2 ' -mercap to -6 -n i t rod ipheny lamine  (IV), as an 
in termediate ,  which splits out hydrobromic  acid and forms  10-ace ty l - l -n i t rophenoth iaz ine  (V) with a yield 
of about50%. A fur ther  study of this react ion has shown that the cycl izat ion of IV takes place ambiguously.  
In addition to forming V, the substi tuted diphenylamine IV splits out a molecule  of ni t rous acid under  the 
same conditions and fo rms  10-ace ty l - l -b romophenoth iaz ine  (Vi) in a yield of about 40 ~.  The alkaline 
saponification ofV gave the ni trophenothiazine (XII) and VI gave 1. The reac t ion  products  were  separa ted  
on the basis  of the different  solubil i t ies of the acetyl  der iva t ives  in ethanol (VI is considerably more  solu-  
ble than V). The purity of the substances was checked by th in - layer  chromatography on alumina. 

A change in the t empe ra tu r e  conditions of the reac t ion  and the rep lacement  of the ni t robenzene by 
other  solvents did not lead to the predominant  format ion of e i ther  V or  VI. However,  when the reac t ion  
was c a r r i e d  out in e thano l - ace tone  and caustic soda was used instead of potass ium carbonate ,  as is the 
case  in the synthesis  of 1-chlorophenothiazine [7], compound I was obtained with a yield of 87~.  

By the react ion of o-aminothiophenol and 2 ,3 ,5- t r ibromoni t robenzene  [8] with subsequent  acetylat ion 
of the resul t ing 2-aminophenyl 2 ,4-d ibromo-6-ni t rophenyl  sulfide (VIIb) was obtained 2-acetylaminophenyl  
2 ,4-d ibromo-6-ni t rophenyl  sulfide (VIII) which was conver ted  in 65 % yield by react ions  s imi la r  to those 
for  the case  of III into 10-ace ty l - l ,3 -d ibromophenoth iaz ine  (X), the saponification of which gave 1 ,3-d ibro-  

*For  Communication XXIV see [6]. 
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mophenothiazine (II). We explain the increased  yield of X as compared  with VI by the presence  of two 
bromine atoms in the same aromat ic  nucleus (VIII) in the ortho and para  positions with r e spec t  to the 
sulfur atom. This, in our opinion, weakens the C - S  bond, which facil i tates both the r ea r r angemen t  and the 
cyclization.  

By analogy with V [6], we proposed to isolate a substance which would cor respond  to the s t ruc tu re  of 
10 -ace ty l -3 -b romo- l -n i t ropheno th i az ine  (XI), the saponification of which would lead to 3 - b r o m o - l - n i t r o -  
phenothiazine (XIII). However, our at tempts have not yet  been successful .  
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I X=H; II X=Br; Ill X=H, R=COCH3; IV X=H, R=COCH3; V X=H, R=COCH3; Vl X~tI,R~COCH3; 
VII a X=H,b  X=Br; VIII X=Br,  R=COCH3; IX X =Br, R =COCHs; X X = Br, R=COCH3; Xl R=COCH3; 

XII X=H; XI,XIII X = Br no~ ~solated , 

The s t ruc tu res  of 1-bromophenothiazine (I) and 1,3-dibromophenothiazine (II) were confirmed by 
their  e lementary  analyses and infrared spectra .  The IR spec t rum of I had absorption bands in the 769 and 
712 cm -t  regions  charac te r i s t i c  for three adjacent hydrogen atoms in an aromat ic  ring [9] and an absorp-  
tion band at 753 cm -~ cha rac te r i s t i c  for  the four hydrogen atoms of the other  a romat ic  ring. An absorption 
band is also observed in the 3345 cm -1 region which is charac te r i s t i c  for the N - H  group. The IR spec t rum 
of II did not have the absorption band 769 cm -t  cha rac te r i s t i c  for I and the absorption at 712 cm - t  was weak- 
er  than in I; fu r the rmore ,  the absorpt ion band at 3345 cm -1 was shifted to 3375 cm -1, which is apparently 
due to the conjugation of the e lectron pair  of the nitrogen of the N--H group with the bromine  present  in the 
para  position*. 

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

10-Acetyl- l -ns  (V)and 10-Ace ty l - l -b romophenoth iaz ine  (VI). A mixture of 14.68 g 
(0.04 mole)of  2-acetylaminophenyl  2 -bromo-6-n i t rophenyl  sulfide (III) [6], 5.6 g (0.04 mole) of powdered 
calcined potass ium carbonate,  and 0.8 g of copper bronze in 140 ml of nitrobenzene was heated with s t i r r ing  in an 
oil bath at 160-165~ for 5 hr  and then the bath t empera tu re  was ra i sed  to 175-185~ and heating was con-  
tinued for another 5 hr .  The cooled react ion mixture  was f i l tered f rom inorganic solids,  the ni t robenzene 
was distil led off f rom the f i l t rate  in the vacuum of a water pump, and the viscous oily res idue was t r i t u ra -  
ted in ethanol. After rec rys ta l l i za t ion  f rom ethanol 5.0 g (45%) of substance V with mp 177-178~ was 
obtained. Found, %: N 9.54, 9.78; S 11.08, 10..95. Calculated for C14H10N203S, %: N 9.78; S 11.20. 

The bulk of the ethanol was distilled off f rom the combined alcoholic f i l t rate obtained after  the i sola-  
tion and crys ta l l iza t ion of V and the res idue  was diluted with water.  This yielded 5.8 g (45 %) of substance 
VI, which, af ter  rec rys ta l l i za t ion  f rom aqueous acetone (1:1)  and then f rom aqueous ethanol, had mp 111- 
112~ Found, %: S 10.07, 9.91; Br 24.59, 24.66. Calculated for C~4H10BrNOS, 7o: S 10.01; Br 24.96. 

1-Bromophenothiazine  (I). a.._~. With s t i r r ing  0.44 g (0.11 mole) of caustic soda in 5 ml of anhydrous 
ethanol was added to a boiling solution of 3.2 g (0.01 mole) of 10-ace ty l - l -b romophenoth iaz ine  (VI) in 30 ml 

*The IR spec t ra  were taken by V. S. Tro[ tskaya ona UR-10 spect rophotometer  in paraffin oil. 
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of dry acetone.  The inorganic p rec ip i ta te  was f i l te red  off, and the acetone was dis t i l led off f r o m  the f i l -  
t r a te .  The prec ip i ta te  that deposi ted on cooling [2.2 g (82%)] was f i l te red  off and c rys t a l l i zed  f r o m  ethanol. 
This gave a subs tance  with mp  109-110~ Found, 70: Br 28.70, 28.65. Calculated for  C12HsBrNS, %: 
Br  28.73�9 

b_. With s t i r r ing ,  0.4 g (0.01 mole) of caust ic  soda in 10 ml of anhydrous ethanol was added to a boi l -  
ing solution of 3.76 g (0.01 mole) of 2-acety laminophenyl  2 -b romo-6 -n i t ropheny l  sulfide (III) in 40 ml of 
dry acetone,  and the reac t ion  mix tu re  was boiled for  30 min. Then the s a m e  amount  of alcoholic alkali  was 
added and boiling was continued for  another  30 min. The reac t ion  mix tu re  was cooled, the inorganic p r e -  
cipi tate  was f i l te red  off, and the acetone was dis t i l led off f r o m  the f i l t ra te .  On cooling, the res idua l  e tha-  
nolic solutions deposited 2.41 g (87 %) of a subs tance  with mp  106"107~ which, a f te r  c rys ta l l i za t ion  f r o m  
ethanol, mel ted  at 109-110~ A mix tu re  with ~ sample  of the subs tance  obtained by va r i an t  (a) showed no 
depress ion  of the melt ing point. White c rys ta l l ine  substance ,  becoming pink under  the action of light, 
Found, ~:  N 5.45, 5.35; S 11.70, 11.75; Br  28.57, 28.59. Calculated for  C12H8BrNS, %: N 5.04; S 11.53; 
Br 28.73. 

2-Aminophenyl 2 ,4 -d ib romo-6-n i t ropheny l  Sulfide (VIIb). With s t i r r ing ,  a solution of 3.0 g (0.075 
mole)  of caust ic  soda in 15 ml  of water  was added to a boiling solution containing 18 g (0.05 mole)  of 2,3,5- 
t r ib romoni t robenzene  [8] and 7.0 g (0.056 mole)  of o-aminothiophenol  in 150 ml of ethanol, and the reac t ion  
mix tu re  was boiled for  30 rain. The ethanol was dist i l led off, and, a f t e r  cooling, the c rys ta l l ine  p rec ip i t a te  
with mp 84-85~ was r e c r y s t a l l i z e d  f r o m  aqueous ethanol. This gave a subs tance  having mp  97-98~ 
Found, %: S 7.92, 7.74; Br 39.80, 39.62. Calculated for  C12HsBr2N202S, %: S 7.91; Br 39.45. 

2 -Ace ty laminopheny l -2 ,4 -d ib romo-6-n i t ropheny l  Sulfide (VIII). The ethanol was dis t i l led off f r o m  a 
reac t ion  mix tu re  containing the s a m e  amounts of s ta r t ing  m a t e r i a l s  as given in the preceding  exper iment  
on the p repa ra t ion  of VIIb. The res idue  was dissolved in a mix tu re  of 50 ml of ethyl ace ta te  and 50 ml  of 
toluene, and the inorganic p rec ip i ta te  was f i l te red  off. To the f i l t ra te  at r o o m  t e m p e r a t u r e  was added 30 
ml  of acet ic  anhydride,  whereupon the t e m p e r a t u r e  of the reac t ion  mix tu re  r o s e ;  it was then s t i r r e d  for  
an hour.  As it cooled, the reac t ion  mix tu re  deposi ted a prec ip i ta te ,  and on the following day this was f i l -  
t e red  off and washed with toluene.  The product  consis ted  of VIII (13�9 g; 60.670), and a f t e r  r e c r y s t a l l i -  
zation f r o m  ethanol it had mp 170-171~ Found, %: Br 35.61, 35.56; N 6.40, 6.21. Calculated for  C14-- 
H10Br2N202S, 70: Br 35.83; N 6.28. 

10-Ace ty l - l , 3 -d ib romopheno th iaz ine  (X). This was synthes ized s imi l a r ly  to VI f r o m  4.4 g (0.01 mole)  
of VIII, 1.4 g (0.01 mole)  of po tass ium aceta te ,  and 0.2 g of copper  b ronze  in 40 ml  of ni t robenzene.  This 
gave  2.9 g (6470) of a substance with mp  137-138~ forming,  a f t e r  r ec rys t a l l i z a t i on  f r o m  ethanol, yel lowish 
c r y s t a l s  darkening in the a i r  with mp 144-145~ Found, %: Br 39.69, 39.54; S 8.02, 8.04. Calculated 
for  C,4HsBr2NOS, %: Br 40.04; S 8�9 

1 ,3-Dibromophenothiaz ine  (II) (obtained s imi l a r ly  to I) a_ A mixture  of 1.19 g (0.003 mole)  of 10- 
ace ty l - l , 3 -d ib romopheno th iaz ine  (X) in 20 ml of acetone and 0.16 g (0.004 mole)  of an ethanolic solution 
of caust ic  soda gave 1.0 g (93 70) of a subs tance  which, a f t e r  c rys ta l l i za t ion  f r o m  ethanol, mel ted  at 130- 
131~ Found, 70: Br 44.58, 44.65�9 Calculated for  C12H7Br2NS, 70: Br  44.81. 

b. A mix tu re  of 4.4 g (0.01 mole)  of 2-acetylaminophenyl  2 ,4 -d ib romo-6-n i t ropheny l  sulfide (VIII) in 
80 ml of dry  acetone and an ethanolic solution of 0.8 g (0.02 mole) of caust ic  soda gave  3.0 g (83%) of a 
subs tance  with mp 128-129~ After  r ec rys t a l l i za t ion  f r o m  ethanol, yel low c r y s t a l s  darkening under  the 
action of light and a i r  with mp  130-131~ were  obtained. A mix tu re  with the sample  obtained by va r i an t  
(a) showed no depress ion  of the mel t ing point. Found, %: Br 44.95, 
C12HTBr2NS, ~ :  Br 44.81; S 8.96. 
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44.87; S 9.18, 9.04. Calculated for  
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