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The cor respond ing  amines  were  obtained by reduct ion of 1 -n i t ro -3 -b romopheno th i az ine  and 
2 -b romo-4 -n i t ropheno th i az ine .  1 -Amino-3-b romopheno th iaz ine  r eac t s  with fo rmic  acid to 
give 4 -b romoimidazo[4 ,5 ,1 -k , / ]pheno th iaz ine  and with ca rbon  dis~zlfide to give 4 - b r o m o - l , 2 -  
d ihydro imidazo[4 ;5 ,1 -k , / ]pheno th iaz ine - l - th ione .  4-Aminophenothiazine r eac t s  with su l fur  
and ca rbon  disulfide to give 2 ,3-d ihydroth iazolo[5 ,4-c]phenothiaz ine-2- th ione .  

Within our  plan to s e a r c h  for  biological ly act ive subs tances ,  1 - n i t r o - 3 - b r o m o -  and 2 - b r o m o - 4 - n i t r o -  
phenothiazine [2] we re  reduced  with hydraz ine  hydra te  in the p r e s e n c e  of a Raney nickel  ca t a ly s t  to 1 - a m i n o -  
3 -bromophenoth iaz ine  (I) and 2 -b romo-4 -aminopheno th i az ine  (II). In addition to I, 1-aminophenothiazine  
was also i so la ted  f r o m  the reduct ion of 1 -n i t ro -3 -b romopheno th i az ine  as a r e su l t  of reduct ive  dehalogena-  
t ion. 

Compound I, l ike 1-aminophenothiazine ,  undergoes  reac t ions  c h a r a c t e r i s t i c  for  o - a r y l e n e d i a m i n e s .  
Heating of I with fo rmic  acid leads to 4 - b r o m o i m i d a z o  [4,5,1-k, / ]phenothiazine (III). Its IR and UV s p e c t r a  
differ  l i t t le  f rom those of unsubst i tu ted imidazophenothiazine [3]. 

Compound I r eac t s  with ca rbon  disulfide in alcoholic po t a s s ium hydroxide solution to give 4 - b r o m o -  
1 ,2-d ihydro imidazo  [4 ,5 , l -k , / ]pheno th i az ine - l - th ione  (IV). 

The IR s p e c t r u m  of IV in ch lo ro fo rm contains a band at  3425 crn -1, which is c h a r a c t e r i s t i c  for  the 
N - H  group,  and a band at  1055 c m  - l ,  which is c h a r a c t e r i s t i c  for  the C : S  group,  while bands c h a r a c t e r -  
is t ic  for  the S - H  group (2500-2600 c m  -1) a re  absent .  This indicates thione fo rm IV. 
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React ion of II with sulfur  and ca rbon  disulfide did not give 4 -b romo- l ,2 -d ihydro th i azo lo [5 ,4 -c Jpheno-  
th iaz ine-2- th ione ,  while 4-aminophenothiaz ine  under  s i m i l a r  conditions fo rms  2 ,3-dihydrothiazolo  [5,4-c ]- 
phenoth iaz ine-2- th ione  (V), which is identical  to the compound p rev ious ly  obtained by a d i f ferent  method [4]. 
The IR s p e c t r u m  of V in mine ra l  oil does not contain absorpt ion  bands c h a r a c t e r i s t i c  for  the S - H  group 
but does contain a band at 1050 c m  -1 (C : S). The compara t i ve  data show that . the introduction of b romine  
into the benzene r ing hinders  cyc l iza t ion  of the thiazole  r ing .  

* See ['1] for  communica t ion  XXXIV. 
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E X P E R I M E N T A L  

The IR and UV s p e c t r a  were  r eco rded  with UR-10 and SF-4 s p e c t r o m e t e r s ,  r e spec t ive ly .  

1 -Amino-3-bromopheno th iaz ine  (I). A solution of 0.5 g (10 mmole)  of hydraz ine  hydra te  in 2 ml  of 
alcohol was added dropwise  to a w a r m  solut ion of 0.81 g (2.5 mmole)  of 1 -n i t ro -3 -b romopheno th iaz ine  in 
20 ml of ethanol and 5 ml  of t e t r ahydrofu ran  containing 1 g of Raney nickel ca ta lys t .  The solution was de -  
co lor ized  during the reduct ion.  Af ter  the addition of hydraz ine  hydra te ,  the reac t ion  mix ture  was s t i r r e d  
at 50 ~ for 1 h, and the ca t a lys t  was r em oved  by f i l t ra t ion.  Water  was added to the f i l t ra te  until it became  
turbid,  and the mix ture  was allowed to stand at 5-7 ~ for  10 h.  The prec ip i ta ted  amine was r emoved  by 
f i l t ra t ion to give 0.45 g (62%) of a c rys ta l l ine  subs tance  with mp 126-127 ~ (from aqueous alcohol) that  
darkened in a i r .  Found, %: Br 27.1; N 9.7. C~HgBrN~S. Calculated,  ~c: Br  27.2; N 9.6. 

2 -Bromo-4-aminopheno th iaz ine  (II). A s i m i l a r  reac t ion  with 0.8 g (2.5 mmole)  of 2 - b r o m o - 4 - n i t r o -  
phenothiazine gave 0.5 g (70%) of II with mp 169-170 ~ (from aqueous alcohol); the co lo r l e s s  c rys ta l l ine  sub-  
s tance  darkened in a i r  and was soluble in mos t  organic solvents  but insoluble in wate r .  Found, ~ :  Br 27.6; 
N 9.4. Ci2HgBrN2S. Calculated,  %: Br  27.2; N 9.6. 

4 -Bromoimidazo[4 ,5 ,1 -k , l ]pheno th iaz ine  (HI). A mix tu re  of 0.8 g (3 mmole)  of I and 3 ml of 85~ 
formic  acid was ref luxed for  5 h. The mix ture  was then poured into 5~c sodium hydroxide solution, and the 
resul t ing prec ip i ta te  was r emoved  by f i l t ra t ion and washed with wa te r  to give 0.64 g (80~) of III with mp 
217-218 ~ (from toluene) ; the co lo r l e s s  c rys ta l l ine  product  was soluble in alcohol but insoluble in e ther .  
Found, %: Br  26.10; S 10.75. Ct~HTBrN2S. Calculated,  %: Br  26.36; S 10.55. UV s p e c t r u m  (in alcohol), 
Xmax, nm (log e): 232 (4.52), 334-336 (3.90}. 

4 -Bromo- l , 2 -d ihyd ro imidazo [4 ,5 ,1 -k ,  l ]phenoth iaz ine- l - th ione  (IV). A 0.6 g (2 mmole)  s ample  of I 
was d isso lved  in 10 ml  of alcohol, and 0 2  g (2.1 mmole)  of carbon disulfide and 0.135 g (2.2 mmole)  of 
po tass ium hydroxide in 2 ml  of wa t e r  we re  added with s t i r r i ng .  The mix ture  was ref luxed for  5 h, cooled, 
and acidif ied with dilute hydrochlor ic  acid.  The l ight-yel low prec ip i t a te  was r emoved  by f i l t ra t ion to give 
0.3 g (44%) of IV with mp > 360 ~ (from aniline). Found, %: Br  23.6; S 19.3. Ct3I-I7BrN2S2. Calculated,  %: 
Br  23.8; S 19.1. 

2 ,3-Dihydrothiazolo[5 ,4-c]phenothiazine-2- th ione (V). A 1.07 g (5 mmole)  s amp le  of 4 -aminopheno-  
thiazine,  0.18 g (5.5 mmole)  of powdered sulfur ,  and 1 ml  of ca rbon  disulfide were  added to an ampule,  and 
the ampule  was sea led  and placed in a h e r m e t i c a l l y  sea led  s t ee l  cy l inder  and heated  at 180-190 ~ for  3 h. At 
the end of the reac t ion ,  the excess  ca rbon  disulfide was evaporated,  and the res idue  was d isso lved  in 20 ml 
of 15% sodium hydroxide solution (a por t ion of the res idue  was insoluble).  The alkaline f i l t ra te  was ac id i -  
fied with hydrochlor ic  acid,  and the resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion to give 0.36 g (25%) of 
V with mp 280-285 ~ (from toluene) (mp 285-290 ~ [4]). Found, %: N 9.3; S 33.1. C13HsN2S3. Calculated,  %: 
N 9.7; S 33.5. 
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