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All of the poss ib le  i somer i c  monoaminobenzo-2 , ]  ,3 -se lenadiazoles  a r e  fo rmed in the r e a c -  
tion of benzo-2 ,1 ,3 - se lenad izao le  4-  o r  5 -me thy l - ,  o r  5 ,6-dimethylbenzo 2 ,1 ,3-se lenadia-  
zoles with hydroxy laminesu l f a t e in  concent ra ted  sulfur ic  acid. 

It has been prev ious ly  shown [1, 2] that all  of the poss ib le  i somer i c  monoaminobenzo-2 ,1 ,3 - th iad ia -  
zoles a r e  fo rmed  in the r eac t ionofbenzo-2 ,1 ,3 - th iad iazo le  and its methyl  der iva t ives  with hydroxylamine 
sulfate in concent ra ted  sulfur ic  acid (Turski i  react ion).  

In the p resen t  paper ,  we p resen t  the resu l t s  of a study of the behavior  of benzo-2 ,1 ,3 -se lenad iazo le  
(I), and 4 -me thy l  (IV), 5 -me thy l -  (VIII), and 5 ,6 -d imethy lbenzo-2 ,1 ,3 -se lenad iazo le  (~TT) under  the condi- 
t ions of the Tursk i i  reac t ion  in the p r e s e n c e  of vanadium pentoxide as the ca ta lys t .  

When equimolecu la r  amounts  of I and hydroxylamine  sulfate  a r e  heated at ]00~ for  5 h, 4 - amino -  
(II) and 5 -aminobenzo-2 ,1 ,3 - se lenad iazo les  (III) a r e  isola ted in a lmos t  equal amounts .  Under s i m i l a r  con-  
dit ions,  IV fo rms  4 - m e t h y l - 5 - a m i n o -  (V), 4 - m e t h y l - 6 - a m i n o -  (VI), and 4 -me thy l -7 - aminobenzo -2 ,1 ,3 -  
s e lenadiazoles  (VII), while VIII gives 5 - m e t h y l - 6 - a m i n o -  (IX), 5 - m e t h y l - 4 - a m i n o -  (X), and 4 - a m i n o - 6 -  
me thy lbenzo-2 ,1 ,3 - se lenad iazo les  (XI). The aminat ion of XII gives 5 ,6 -d ime thy l -4 -aminobenzo-2 ,1 ,3 -  
se lenadiazole  (XIII) (see Table  1). 

R 

i R=RI=R2=RZ=H 

IV RI=R 2:R z :H,  R=CH~ 

VIII R=R2=R~=H, RI=CH3 

XII R=R3~H, RI~R~=CH3 

NH2OH 

R 4 

~N "- . .~- .~ R ~ 

R ~ 

!1 Rs=Rs=R'~=H, R4=NH2 
Ill R4:R6=R~=H, RS=NH~ 
V R6=RT=H, R~=CH3, RS=NH2 
V[ R~=RT=H, R4=CH~, RS=NH2 
Vll RS=R6=H, R4=CH3, RT=NH2 

f 
IX R4=RT=H, Rs=CH~, R6=NH~ 
X RS=RT=H, Rs=CH3, R4=NH2 
X[ R4=R6=H, Rs=CH3, RT=NH~ 

XI[I RT=H, Rs=R6=CH3, R4=NH~ 

* See [3] for  communicat ion LXV. 
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TABLE 1. Aminobenzo-2 ,1 ,3 - se l enad iazo les  

Yield.% 
Start. benzo-I 
2,1,3-selen- Chromatogram zones 
adiazole I 

I Upper, yellow 
Lower, red 

IV Upper, light-yellow 
Middle, light-yellow 
Lower, red 

VIII Upper, yellow-green 

Lower, red:~ 
XlI Red 

Amine Mp, ~ 

III 149 1503 
II 159--160 ~,4 
V 166--1675 

VI* 192--193 
VII 132--133 s 

IX~ 185--I876 
X+XI 90--110 

XIII* * 150--152 

25 
23 

24 
14 
17 
g 

37 

36 

* The ace t  rl de r iva t ive  was obtained as l ight -yel low c r y s t a l s  with 
mp 235-236 ~ (from butanol).  Found: N 16.8; 17.0%. CgH~N3OSe. 
Calcula ted:  N 16.5%. 
~The ace ty l  der iva t ive  was obtained as g ray  c r y s t a l s  with mp 229- 
231 ~ Found: N 17.0; 17.0%. CgH~pN3OSe. Calculated:  N 16.5%. 

Contains a mix tu re  of X and XI, which were  s e p a r a t e d  as the 
ace ty l  de r iva t ives  (see the Expe r i m e n t a l  sect ion).  
**Found :  N ]8.8; 18.9%. CsH~N3Se. Calculated:  N 18.6%. The 
ace ty l  de r iva t ive  was obtained as l ight -yel low c r y s t a l s  with mp 231- 

233 ~ Found: N 15.5; 15.7%. C10HI1N3OSe. Calculated:  N 15.7%. 

All  of the amines ,  except  for  X and XI, were  s e p a r a t e d  by means  of adsorp t ion  chromatography  on 
aluminum oxide.  Compounds X and XI were  s e p a r a t e d  by means  of ch romatography  as ace ty l  de r iva t ives  
XIV and XV, r e spec t i ve ly .  The s t ruc tu re s  of the amines  and the i r  ace ty l  de r iva t ives  were  proved by com-  
pa r i son  of them with known subs tances  and a lso  by a l t e rna t ive  syn thes i s .  

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

Benzo -2 ,1 ,3 - s e l enad i azo l e  (I). The reac t ion  of 2.06 g (0.01 mole) of o -phenylened iamine  sulfate  in 
20 ml  of hot wa te r  and 1.63 g (0.01 mole) of ammonium se len i te  in 20 ml  of wa te r  gave 1.55 g (85%) of a 
subs tance  with mp 74-76 ~ (see [7]). 

4 -Me thy lbenzo -2 ,1 ,3 - se l enad iazo l e  (IV). The reac t ion  of 3.1 g (0.025 mole) of 3 - m e t h y l - l , 2 - p h e n y l -  
enediamine in 30% of hot alcohol  and 3.2 g (0.025 mole) of se lenous acid  in 10 ml  of wa te r  gave 4.75 g 
(96%) of a subs tance  with mp 110-111 ~ (see [5]). 

5 -Methy lbenzo-2 ,1 ,3 - se l enad iazo le  (VIII). This compound was s i m i l a r l y  obtained in 95% yie ld  and had 
mp 72-73 ~ (see [5]). 

5 ,6 -Dime thy lbenzo-2 ,1 ,3 - se l enad iazo le  (XII). The reac t ion  of 13.6 g (0.1 mole) of 4 , 5 - d i m e t h y l - l , 2 -  
phenylenediamine  in 40 ml  of hot ace t ic  acid  and 12.9 g (0.1 mole) of se len0us acid  in 80 ml  of 50% acet ic  
acid  gave 17.4 g (82%) of a subs tance  with mp 143-144 ~ (see [8] ). 

Aminat ion.  Hydroxylamine  sulfate  (0.0033 mole) and 0.02 g of vanadium pentoxide* were  added at 
100 ~ to a solut ion of 0.0033 mole  of the app rop r i a t e  benzo -2 ,1 ,3 - se l enad iazo le  in 10 ml  of concent ra ted  su l -  
fur ic  ac id .  The m a s s  was s t i r r e d  at this  t e m p e r a t u r e  for  5 h, cooled,  and poured with s t i r r i n g  into 100 ml  
of water .  The aqueous m i x t u r e  was made a lkal ine  in the cold with 20% sodium hydroxide  solution and ex-  
t r a c t e d  with 300-600 ml  of carbon  t e t r a c h l o r i d e  in 20-ml  por t ions .  The combined ex t r ac t s  were  d r i ed  with 
anhydrous sodium sulfate  and pas sed  through a column f i l led with ac t iva ted  aluminum oxide. (A mix tu re  
of 100 g of ac t iv i ty  II a luminum oxide and 3 ml  of wa te r  was used.)  Carbon t e t r a e h l o r i d e  was then pa s sed  
through the column until  co lo red  zones appeared;  the contents of the column were  ex t rac ted ,  and the zones 
were  s e p a r a t e d  and eluted with acetone.  The amines  (Table 1) obtained a f t e r  evapora t ion  of the e luates  did 
not dep re s s  the mel t ing  points of authentic s ample s .  

Acety la t ion  of a Mix ture  of Amines  X and XI with mp 90-1J 0 ~ A mix tu re  of the amines  was heated 
for  1-2 rain with excess  ace t ic  anhydride on a bo i l i ng -wa te r  bath unti l  a c l e a r  solut ion was obtained.  A 
fivefold volume of wa te r  was added,  and the mix tu re  was exapora ted  to d ryness  with s t i r r i n g .  The res idue  
(0.29 g) was d i s so lved  in benzene and passed  through a column f i l led  with ac t iva ted  aluminum oxide.  Ben-  

* The y ie lds  of the amines  we re  insignif icant  when vanadium pentoxide was not p r e sen t .  
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zene was then passed through the column until colored zones appeared. The upper (yellow-green) and 
lower (yellow) zones were separated and eluted with acetone, and the eluates were evaporated to dryness .  
The yellow zone yielded 0.1 g of XIV as a pale-yellow powder with mp 221-221.5 ~ (224-224.8 ~ [5]. Found: 
N 16.5, 16.8%. CgHgN3OSe. Calculated: N 16.5%. The yellow zone yielded 0.15 g of yellow c rys ta l s  with 
mp 211-212 ~ that did not depress  the melting point of XV obtained by al ternative synthesis (see below). 

Hydrolysis  of XIV and XV. Aeetyl derivatives XIV and X-V were refluxed for 10 rain with 5-10 ml of 
20% sodium hydroxide solution. The mixtures  were cooled, and the result ing c rys ta l s  were removed by 
filtration, washed with water,  dried, and dissolved in carbon tetrachlor~de. The carbon te t rachlor ide  solu- 
tions were passed through a column filled with activated aluminum oxide. The red zone was separated and 
and eluted with acetone. The eluate was evaporated to dryness  to give X or  XI, respect ively,  with mp 125 ~ 
(124-125 ~ [5] or  134-135 ~ Compound XI did not depress  the melt ing point of a sample obtained by a l t e r -  

na t ive  synthesis (see below). 

4-Amino-6-methylbenzo-2 ,1 ,3-se lenadiazole  (XI). A 3.9-g (0.02 mole) sample of 3 ,5 -d in i t ro -4-amino-  
toluene [9] was added at 60 ~ to a mixture  of 35 g of stannous chloride dihydrate and 75 ml of hydrochlor ic  
acid (sp. gr.  1.19). The mixture  was refluxed for  5 min, and the result ing dark solution was evaporated 
to dryness  on a boi l ing-water  bath. The residue was dissolved in water ,  and the.aqueous solution was made 
alkaline with 20% sodium hydroxide solution and extracted with ether  (five 100-ml portions).  The ether  ex- 
t rac ts  were dried with sodium sulfate, and the ether  was removed to give 1 g (37%) of 3,4,5-tr iaminotoluene 
as a dark-brown powder with mp 94-96 ~ which was used without additional purification to obtain XI. 

A solution of 0.43 g (0.003 mole) of selenous acid in 3 ml of water  was added with s t i r r ing  to a solu- 
tion of 0.46 g (0.003 mole) of 3,4,5-tr iaminotoluene in 3 ml of warm alcohol, and the mixture was made 
alkaline with 20% sodium hydroxide solution. The result ing reddish-yel low crys ta ls  were removed by fil- 
trat ion,  washed with water,  dried (.063 g), and dissolved in carbon te t rachlor ide .  The carbon te t rachlor ide  
solution was passed through a column filled with activated aluminum oxide. Carbon te t rachlor ide  was then 
passed through the column until colored zones appeared. The red zone was separated and eluted with ace -  
tone, and the elutate was evaporated to dryness  to give 0.31 g (44%) of orange crys ta ls  that were readily 
soluble in most  organic solvents and less soluble in water.  Found: N 19.9, 20.2%. CyH?N3Se. Calculated: 
N 19.8%. The aeetyl  derivative (XV) was obtained as yellow c rys ta l s  with mp 211-212 ~ Found: N 16.9, 
17.0%. CgHsN3OSe. Calculated: N 16.5%. 
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