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Reaction of 2-methyl-6-azidobenzothiazole wRh Orignard reagents 
gives alkyl(aryl)- (2 - methylbenzothiazolyl- 6)triazenes. 

In 1959 a number  of authors  [t,2] found that t r i a -  
zenes of the genera l  formula  R--N---N--NH--Ar,  
where R is a he te roeyc l i c  group, e.g. thiazole,  
benozthiazole ,  pyr idine,  and der iva t ive  thereof,  Ar 
is an a roma t i c  group e.g. phenyl or naphthyl con- 
taining a carboxyl  or sulfonic group, a re  s t a b i l i z e r s  
and s e n s i s t a b i l i z e r s  of s i lve r  chloride photoemuIsions.  
It was of i n t e r e s t  ~o synthesize  t r i azenes  of the he t e ro -  
cycl ic  s e r i e s  with a l iphat ic  groups,  and to invest igate  
the i r  photographic ac t iv i t ies .  

Our a im was to p r epa re  a s e r i e s  of t r i azenes  
with the genera l  fo rmula  II. Synthesis of these t r i a -  
zenes by coupling d iazot ized 2 -me thy l -6 -aminobenzo-  
thiazole  with a l iphat ie  amines  [2] proved unsuitable.  
F o r  synthes is  of the above t r i azenes  we chose Dim- 
ro th ' s  method [4] involving t rea t ing  the organic az ides  
with Gr ignard  reagents .  

Using 2 -methy l -6 -az idobenzo th iazo le  (I) in the 
reac t ion  with Gr ignard  reagen ts ,  we synthesized 10 
t r i a z e n e s  h i ther to  undesc r ibed  in the l i t e r a tu re  
(table). 

The equations are  

N~ \ , -~" ' - , -~s  R - - N = N - - N ( ~ g X ) - ~ T - - I  S t I:_ I1 c~ c ,  + 2 R ~ l g x  ->- --,- 

t 

hydrolysis u-~ = N- N a -~"v~- s  
~ ~L~N~_CHa + XMgOH 

II 

It was p rev ious ly  shown [5] that the methyl  group 
en te r s  into the react ion .  

Alky l (a ry l ) -  (2 -methy lbenzo th iazo ly l -6 - ) t r i azene  s 
a re  pale yellow and yellow c rys t a l l i ne  compounds or  
oi ls ,  r ead i ly  soluble in mos t  organic  solvents .  On 
heating with acids  or  wa te r  they are  decomposed with 
evolution of ni t rogen.  T r i a z e n e s  mel t  with decompos i -  
tion. Concentrated sulfur ic  acid causes  a violent  
detonation with a l i pha t i ca roma t i c  t r i azenes .  

To identify the t r i a z e n e s  we p r e p a r e d  the i r  s i l v e r  
compounds,  c rys t a l l i ne  pale yellow or yellow com- 
pounds, s l ight ly  soluble in mos t  organic  solvents .  
They mel t  with decomposi t ion.  When introduced,  on 
a spatula ,  into the f lame of a burner ,  they burn with 

detonation. 
To demons t ra te  the s t r u c t u r e s  of the t r i a zenes  

p r epa red ,  we syn thes ized  phenyl (2-methylbenzo-  
t h i azo ly l -6 ) t r i azene  (IIa), not only by the above 

method, but also by two others viz. coupling phenyl- 
diazonium chloride with 2-methyl-6-aminobenzothia- 
zole, and (2-methylbenzothiazolyl-6)-diazonium 
chloride with aniline: 

CsIIs--N=N --N H -i,,~,,r ~ si 

II ti 

t ~ . 1 . f  ~ C _ _ C H  a + H2N~C6H s 

~. iO ~4 

": I~!\ 

"4, 

il s {!:, 
2 /k' 

% ,7i il;', 

\ \ , ,  

200 260 ~20 380 X, m p  

Fig.  1. UV s pe c t r a  of ethanol 
solutions of pheny l - (2 -methy l -  
benzothiazolyl -6)  t r i azene :  1) 
P r e p a r e d  by the Gr ignard  r e -  
action; 2) p r epa red  by coupling 
(2-methylben zothiazolyl -  6)dia- 
zonium chlor ide  with aniline; 
3) p r e p a r e d  by coupling phenyl-  
diazonium chlor ide  with 2- 
methy l -  6- aminobenzothiazole .  

Al l  the products  were ident ical ,  and gave undepressed  
mixed mel t ing points.  That they were  ident ica l  was 
also conf i rmed by the i r  UV absorpt ion spec t rum 
plots ,  shown in Fig .  1. 

Since a he t e rocyc l i c  azide was r e a c t e d  with a 
Gr ignard  compound it could be postulated that not 
only an azido group en te red  into reac t ion ,  but a l so  
n i t rogen in the he t e rocyc l i c  r ing [5]. To check this 
we t r e a t e d  2-methylbenzoth iazole  (III) with a l a rge  
excess  of phenyl magnes ium bromide  at e levated  
t e m pe r a t u r e .  It was shown that  under  those condi-  
t ions,  pa r t  of the phenyl magnes ium bromide  added 
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to the nitrogen in the heterocycl ic  ring, according to 
the equations 

(~--CH a --C6H 6 ~K~..~N?C-- C H2--Mg Br --~ 

C6HsMgBr ~ ~ S I . / C 5  H 5 

~"'~-//~ N ~ \CH2__~gBr 
I 

NigBr 

hydrolysis . ~ - - ~ / C 6 H ~  + 2Br~lgOt t 

"e/-N- \CH~ 
H 

|V 

The reaction gave a 10~ yield of 2-methyl-2-  
phenylbenzothiazole IV. This compound had previous- 
ly been syntheiszed by A. I. Kiprianov and V. A. 
Portnyagina [6], by condensing o-aminophenylmer-  
captan with acetophenone. The yield of the IV ob- 
tained was determined from the yield of its s i lver  
salt. 

We did not observe participation of the heteroeyclic 
nitrogen atom in reaction with the Grignard reagents. 
Obviously this is due to withdrawal of electrons from 
the nitrogen of the heterocyel ic  ring by the azido group 

N =N--N-~ ,r--'--S 

We investigated the optical propert ies of the t r i a -  
zenes synthesized. They all have s imilar  UV absorp- 
tion curves,  character ized by the presence of three 
maxima. One, the most  intense, lies at 302-310 m#, 
and the two less intense ones at 224 and 245 m#. 
Figure 2 shows the charac te r  of the curve for aliphat- 
icaromat ic  t r iazenes  for the case of ethyl (2-methyl- 
benzthiazolyl-6)tr iazine.  Replacement of the alipha- 
tic group by aryl  shifts the main absorption maximum 
towards the long wave region by 55-63 rap. The less 
intense maxima were almost  undisplaced, but a third 
maximum at 233 m# appeared (see Fig. 1, and table). 

EXPERIMENTAL* 

2-Methyl-6-azidobenzothiazole (I). Prepared by the 
react ion of NaN 3 with diazotized 2-methyl -6-amino-  
benzothiazole. After recrys ta l l iz ing from aqueous 
EtOH it formed color less  crys ta ls ,  which quickly 
darkened in the light, decomposing at 67-68 ~ [7]. 

Tr iazenes  (II, table). A 2-fold excess of Grignard 
reagent  of known concentration (~0.2 M) [8] was 
added to a solution of 2-5 g I in 10 t imes the amount 
of ether. Towards the end of the reaction a yellow 
precipitate formed, in the case of phenyl magnesium 
bromide the precipitate was bright red. The reaction 
products were then left for  10-12 hr  at room tem- 
perature,  decomposed, with ice-cooling,  with a 
saturated solution comprising 250 ml 25% NH 4 C1 

solution and 25 ml 25% ammonia. The triazene was 
extracted with ether. The ether extract  was washed 
a few times with water until the halogen ion reaction 
was negative, then dried over NafSO 4. After distilling 
off the ether the residue contained an oil, which us-  
ually, on tri turating with a glass rod, gave yellow 
crystals .  Yield of crude product almost quantitative. 

~,.10 -4  

2.0 ~ 

1.0 

05 

200 260 320 380 ),, mp 

Fig. 2. UV spectrum of ethyl- 
(2-methylbenzothiazolyl- 6)- 

triazene in EtOH. 

Compound I and benzyl (2-methylbenthiazolyl-6) t r ia -  
zene were recrys ta l l ized from EtOH, the others f rom 
petrol ether or gasoline. 

Silver derivatives of the tr iazenes.  A weighed out 
quantity of carefully purified tr iazene was dissolved 
in EtOH, the solution made alkaline with a saturated 
ethanolic solution of NaHCO3, and an ethanol solution 
of AgNO 3 added until precipitation was complete [9]. 
The precipitate was filtered off, repeatedly washed 
on the filter with a saturated ethanol solution of 
NaHCO a, then with EtOH, and finally with ether, 
then analyzed without further crystallizing. Yield 
quantitative. The table gives the decomposition 
temperatures  and analytical data for the si lver  salts. 

Phenyl (2-methylbenzothiazolyl-6)trtazene (IIa). 
a) A solution of 4.1 g (0.025 mole) 2-methyl -6-amino-  
benzothiazole in 140 ml water plus 30 ml HC1 was 
cooled to 0 ~ and s t i r red ,  and a solution of 2.07 g (0.03 
mole) NaNO 2 in 25 ml water added dropwise. After 
30 rain 2.8 g (0.03 mole) aniline in 20 ml water was 
added to the diazotized solution, the mixture made 
acid with HC1, and a saturated solution of NaOAc 
(30 g) added. After 20 min the orange precipitate 
formed was fi l tered off, and washed with water. Yield 
of crude mater ia l  quantitative. After recrys ta l l iz ing  
from EtOH the compound formed yellowish-orange 
crys ta ls ,  decomp 152-153 ~ Found: N 20.62; 20.71%. 
Calculated for CI~H~fN4S: N 20.88%. The Ag derivative 
decomp 174 ~ Found: N 14.45; 14.68; Ag 28.81%. Cal- 
culated for C14HllAgN4S: N 14.80; Ag 28.73%. 

b) An ethanol solution of 1.7 g (0.Ol mole) 2-methyl-  
6-aminobenzothiazole* was cooled to 0 ~ and a solu- 
tion of 1 g (0.001 mole) diazotized aniline added. A 

*With N. P. Strizhak *With G. K. Golinskaya 
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s a t u r a t e d  so lu t ion  of NaOAc (15 g) was added to the 
r e s u l t a n t  so lu t ion ,  to n e u t r a l i z e  the m i n e r a l  acid.  The 
p r e c i p i t a t e  was f i l t e r e d  off, and washed  with wa te r .  
R e c r y s t a l l i z a t i o n  f rom EtOH gave y e l l o w i s h - o r a n g e  
c r y s t a l s  d e c o m p  152-153 ~ y ie ld  1.92 g (76%). Found:  
N21.00; 21.20%. Calculated for C14HI2N4S: N 20.88%. 
Ag derivative decomp 173-174 ~ Found: N 14.32; 
14.29; Ag 28.95%. Calculated for CIcHIIN4SAg: N 14.80; 
Ag 28.73%. 

Undepressed mixed mp with the compound obtained 
by methods a and b, and by the Grignard synthesis. 

React ion  of 2 - m e t h y l b e n z o t h i a z o l e  (III) and pheny l -  
m a g n e s i u m  b r o m i d e .  58 m l  1.6 N solu t ion  of pheny l -  
m a g n e s i u m  b r o m i d e  in an equal  vo lume of d r y  e t h e r  
was added, with constant stirring, and heating on a 
water-bath, and over a period of 1 hr, to 7.4 g (0.05 
mole) freshly-distilled III in 50 ml dry ether. At first 
a white precipitate formed, and later, as reaction 
proceded, this turned lemon-yellow. The reaction 
mixture was heated on a water-bath for 20 min more, 
and left for 10-12 hr. Then the contents of the flask 
were poured into a cooled solution of NH4CI containing 

ammonia. The ether extract, after washing with water, 
was dried over CaCI 2. After distilling off the ether 
there remained a pale-yellow oil, consisting of 2- 
methylbenzothiazole (HI) and 2-methyl-2-phenylbenzo- 

thiazoline (IV), yield 10%. The yield of the latter 
compound was determined from the yield of its Ag 
salt. For that purpose 1 g crude product was dis- 

solved in 10 ml EtOH, and ethanolic ammonia solu- 
tion of AgNO 3 added till precipitation was complete. 

The yellow precipitate was filtered off, repeatedly 
washed with EtOH, then with ether, and analyzed with- 

out further crystallization. Mp 204 ~ yield 0.12 g 
(10.6%). Found: Ag 32.61%. Calculated for C14HI~gN4S: 
Ag 32.33%. Undepressed mixed mp with the Ag com- 
pound prepared as described in [6]. 
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