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The n i t ra t ion  of sym- t r i azo lo [3 ,4 -b]benzo th iazo le  (1) with a mix tu re  of n i t r ic  and sulfur ic  acids 
has  given 6 -n i t ro - sym- t r i azo lo [3 ,4 -b ]benzo th i azo le  (ID. The s t ruc tu re  of ]~ was es tab l i shed  by 
compar ing  i ts  p r o p e r t i e s  (mp, PMR spect rum) with those of the 7 - n i t r o - s y m - t r i a z o l o [ 3 , 4 - b ] -  
benzothiazole  (III) obtained by the r ing c losure  of 2 -hydraz ino-6-n i t robenzo th iazo le  (VI) with 
o r thoformic  e s t e r .  Compounds II and ffl have been conver ted  into the cor responding  ace ty l -  
amino de r iva t ives .  Saponification of the acetyl  groups  has  given amino der iva t ives  of I. 

In a preceding  communica t ion  [1] it was  shown that sym- t r iazo lo[3 ,4-b]benzoth iazo le  (I) r ead i ly  takes  
�9 par t  in the Mannich and V i l s m e i e r  r eac t ions  with the fo rmat ion  of the cor responding  3-subst i tu ted  de r i v a -  

t ives .  The p r e s e n t  p a p e r  is devoted to a study of the n i t ra t ion of I. 

At tempts  to p e r f o r m  the n i t ra t ion  of I with n i t r ic  acid in acet ic  acid even at an elevated t e m p e r a t u r e  
did not lead to a s a t i s f ac to ry  resu l t :  the s ta r t ing  ma te r i a l  was  r e c o v e r e d .  On ni t ra t ion with a mix tu re  of 
n i t r ic  and sulfur ic  ac ids ,  a mononi t ro  der iva t ive  (II) was  obtained in which, according to the PMR spec t rum,  
the ni t ro  group was p r e s en t  in the benzene nucleus.  

The PMR s p e c t r u m  of II obtained on a JNM-4H-100 ins t rument  (working f requency 100 MHz) in 
CFaCOOH with TMS as  internal  s tandard ,  contains four s ignals .  An isolated unreso lved  signal at 10.17 
ppm co r r e sponds  to a proton in posi t ion 3. Three  signals  co r respond  to the protons  of the benzene ring: a 
doublet at 8.28 ppm with a sp in-sp in  coupling constant  of 8 Hz; a quar te t  at 8.68 ppm with spli t t ings of 8 and 
2 Hz; and a doublet with a spli t t ing of 2 Hz at 9.29 ppm. It is c l ea r  f r o m  this  that the ni tro group mus t  be 
in posi t ion 6 o r  7. 

The actual  posi t ion of the ni t ro  group in compound II was  es tab l i shed  by compar ing  i ts  p r o p e r t i e s  (rap, 
PMR spect rum) with those of 7 -n i t ro - sym- t r i azo lo [3 ,4 -b ]benzo th i azo le  (IID, obtained f r o m  2 - m e r c a p t o - 6 -  
n i t robenzothiazole  (IV). 

2 -Mercap to -6 -n i t robenzo th i azo le  [2] was subjected to oxidation with po ta s s ium pe rmangana te ,  giving 
the po t a s s ium sal t  of 6 -n i t robenzo th iazo le -2-su l fon ic  acid (V) which was conver ted  by the action of h y d r a z -  
ine hydra te  into 2 -hydraz ino-6 -n i t robenzo th iazo le  (VI) the synthes is  of which by other  methods  has  been 
desc r ibed  p rev ious ly  [3, 4]. 

In the r eac t ion  of VI with o r thofo rmic  e s t e r ,  we isola ted an in te rmedia te  e thoxymethylene der iva t ive  
(VII) which cycl ized at a h igher  t e m p e r a t u r e  into 7 -n i t ro - sym- t r i azo lo [3 ,4 -b ]benzo th iazo le  (III). The me l t -  
ing point of the l a t t e r  was  di f ferent  f r o m  that of the ni t ro  compound II. 

The PMR s p e c t r u m  of III shows the s ame  split t ing of the s ignals  of the protons  of the benzene r ing as  
the PMR spec t rum of compound II, but the i r  chemical  shif ts  d i f fer .  A quar te t  with constants  of 8 and 2 Hz 
at 8.76 ppm c o r r e s p o n d s  to a pro ton  in posi t ion 6, a doublet at 8.60 ppm with a constant  of 8 Hz to proton 5, 
and a doublet at 9.07 ppm with a constant  of 2 Hz to proton 8. An isolated peak cor responding  to H~ is at 
10.11 ppm.  On this ba s i s ,  the chemica l  shift of 8.28 ppm for  compound II can be ass igned to the proton in 
posi t ion 8, that  at 8.68 ppm to proton 7, and that at 8.29 ppm to proton 5; the ni t ro  group is p r e sen t  in pos i -  
tion 6. Consequently,  the n i t ra t ion  of I with a mix tu re  of n i t r ic  and sulfur ic  acids f o r m s  6 - n i t r o - s y m - t r i -  
azolo [3,4-b]benzothiazole (II). 
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Compounds 1I and III were reduced with iron in a mixture of acetic acid and acetic anhydride.  The r e -  
sulting 6- and 7-ace ty lamino-sym- t r iazo lo[3 ,4-b]benzoth iazo les  were saponified with 10fi hydrochlor ic  acid 
and converted into the corresponding amines (X) and (VIII). The s t ruc tures  of the reduced compounds were 
confirmed by their  PMR spect ra .  

In at tempts to pe r fo rm the react ion of X with phenyl isothioeyanate in butanol in o rde r  to obtain the 
corresponding thiourea der ivat ives ,  the s tar t ing mater ia l  was recovered  unchanged. 
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E X P E  R I M E  N T A L  

6-Ni t ro-sym- t r iazo l [3 ,4 -b]benzoth iazo le  (II). In port ions,  2 g (11.4 mmoles) of I was added to 9.7 g 
of concentrated sulfuric acid cooled to -5~ in such a way that the tempera ture  did not exceed 25~ The r e -  
sulting suspension was t rea ted  at - 5 ~  in drops with a mixture of 1.52 ml of ni t r ic  acid (d 1.5) and 1.62 ml 
of concentrated sulfuric acid. Then the react ion mixture was s t i r red  at room tempera tu re  for 30 min. The 
solid mat te r  gradual ly  dissolved.  The light brown solution was poured onto ice. The yellow precipi tate  
formed was f i l tered off and washed with water .  Yield 2.3 g (91.5%), mp 298-300~ (dimethylformamide).  
Found ~ :  C 43.37; H 1.79; S 14.22. CsH4NtSO 2. Calculated ~ :  C 43.63; H 1.83; S 14.56. 

Po tass ium 6-Nit robenzothiazole-2-sul fonate  (V). With ice cooling, a solution of 13.5 g of potass ium 
permanganate  and 5 ml of acetic acid in 200 ml of water  was gradual ly  added to a suspension of 8.49 g (40 
mmoles) of 2 -mercap to-6-n i t robenzo th iazo le  [4] in 65 ml of acetone. After  the end of the addition, oxida- 
tion was ca r r i ed  out at room tempera tu re  until the solution had become decolorized.  The precipi tate  of 
manganese  dioxide was f i l tered off and washed with hot water ,  the fi l trate was evaporated to one-fourth  of 
its initial volume,  and the precipi tate  was f i l tered off and washed with saturated potass ium chloride solu- 
tion. Yield 7.06 g (65fi). 

2 -Hydraz ino-6-n i t robenzoth iazole  (VI). A suspension of 2 g (6.7 mmoles) of V in 45 ml of water  was 
t rea ted  with 4.42 ml of hydrazine hydrate  and s t i r red  at 20~ for 6 h. The yellow precipi tate  was fi l tered 
off and washed with cold water .  Yield 1.02 g, mp 253-255~ (butanol) (compare mp 244~ [3], 264-266~ 
[4]). Found fie: C 39.88; H 2.60; S 15.33; N 26.93. CTH6N402S. Calculated %: C 39.99; H 2.87; S 15.25; N 
26.65. 

2-(Ethoxymethylenehydrazino)-6-ni t robenzothiazole  (VII). A suspension of 2 g (9.55 mmoles) of VI 
in 16 ml of or thoformic  es te r  was slowly heated. The substance gradual ly  dissolved, and at 80~ a new 
precipi ta te  formed.  Heating with s t i r r ing  was continued for 1 h 30 min at about 100~ with the s imultane-  
ous el imination of the ethanol formed by distillation. Then the react ion mixture was cooled and the p r e -  
cipitate was washed with or thoformic  e s t e r  and then with ether.  Yield 1.78 g (65.5~c). Bright yellow c r y s -  
ta ls ,  mp on slow heating 180~ (aqueous dimethylformamide) .  Found fi: C 44.74; H 3.66; S 12.49. C10H10NtSO 3. 
Calculated %: C 45.11; H 3.78; S 12.04. 

7 -Ni t ro-sym-t r iazo lo[3 ,4-b]benzoth iazo le  (III). A suspension of 1.3 g (4.89 mmoles) of VII in or tho-  
formic  e s t e r  (the f i l t rate f rom the preceding experiment) was heated at 150~ with the elimination of ethan- 
ol by distillation. The solid mat te r  gradual ly  dissolved and a new precipi ta te  formed.  The bath t empera tu re  
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was r a i sed  to 190~ whereupon a smal l  amount of o r thoformic  e s t e r  dis t i l led over .  St i r r ing with heating 
was  continued fo r  ano ther  3 h. Then the reac t ion  mix tu re  was cooled and the prec ip i ta te  was  f i l te red  off 
and washed with e ther .  Yield 0.95 g (98%), deeomp,  t e m p e r a t u r e  306~ (d imethyl formamide) .  Found %: 
C 43.62; H 1.75; N 25.27; S 14.20. CsH4N4SO 2. Calculated %: C 43.63; H 1.83; N 25.44; S 14.56. A mix ture  
with compound II had decomp,  t e m p e r a t u r e  272~ (depression) .  

6 -Ace ty l amino- sym- t r i azo lo [3 ,4 -b ]benzo th i azo le  (IX). A suspension of 1 g (4.55 mmoles)  of II in 14 
ml  of glacia l  ace t ic  acid was  t r ea t ed  with 0.8 g of iron powder and 1 ml of acet ic  anhydride.  The mix tu re  
was  boiled with s t i r r ing  for  1 h and cooled to 20~ the unchanged iron was  f i l te red  off, and the f i l t ra te  was 
poured into cold wa te r .  The l igh t -co lo red  p rec ip i t a te  was f i l te red  off and washed with wate r .  Yield 1 g 
(94.6%). Co lo r l e s s  substance  with decomp,  t e m p e r a t u r e  315-316~ (glacial acet ic  acid). Found %: C 51.38; 
H 3.61; N 23.66; S 13.42. CI0HsN4OS. Calculated %: C 51.71; H 3.47; N 24.12; S 13.80. 

6 -Amino-sym- t r i azo lo [3 ,4 -b ]benzo th iazo le  iX). A suspension of 0.2 g (0.862 mmole)  of IX in 15 ml  
of 10% hydrochlor ic  acid was heated to the boil for  30 rain. The solution was  cooled and neut ra l ized  with 
40% caust ic  soda solution, and the p rec ip i t a te  was  f i l te red  off and washed with wate r .  Yield 0.14 g (85.4%). 
Color less  substance with mp 234-235~ (ethanol). Found %: C 50.56; H 3.15; S 16.36. C8HsN4S. Calcu-  
la ted %: C 50.51; H 3.18; S 16.85. 

7 -Amino-sym- t r i azo lo [3 ,4 -b ]benzo th iazo le  (VIII). A mix ture  of 2 g (9.1 mmoles)  of III ,  28 ml  of 
glacia l  acet ic  acid,  1.59 g of iron powder ,  and 2 ml  of acet ic  anhydride was boiled with s t i r r ing  for  4 h. On 
heating,  the subs tance  d issolved,  and then a new prec ip i ta te  fo rmed .  It was  f i l te red  off in the hot s tate  to-  
ge ther  with the i ron r e s idues  and was  d isso lved  with heating in a new port ion of glacial  acet ic  acid, and the 
solution was  f i l te red  f r o m  the iron and diluted with wa t e r .  The f i r s t  mo the r  l iquor  was  also poured into 
wa te r .  The p rec ip i t a t e s  we re  f i l te red  off, combined (1.68 g), heated with 10% hydrochlor ic  acid until they 
d issolved,  and the solution was t r e a t ed  with carbon and, a f t e r  cooling, made alkaline with 40% caust ic  soda 
solution. This  gave 1.1 g of light yellow c r y s t a l s  with decomp,  t e m p e r a t u r e  254-256~ (ethanol). Found %: 
C 50.42; H 3.29; S 17.25. CsHsNtS. Calculated %: C 50.51; H 3.18; S 16.85. 
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