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The reac t ion  of benzot r iazole  with acetylene under  p r e s s u r e  in the p r e s e n c e  of po tass ium 
hydroxide and cuprous  chlor ide has been  examined.  1-Vinylbenzotr iazole  was obtained in 
75% yield.  

In continuation of invest igat ions  into the vinylation of ni t rogenous he te rocyc les  [1, 2], we have ex-  
amined the condensation of acetylene with benzot r iazole  (I). It  is  known f r o m  the patent  l i t e r a tu re  that 
1 -v inylbenzot r iazole  may  be obtained by vinylation of I in toluene in the p r e s e n c e  of i ts  po tass ium sal t  [3]. 
This  p roces s ,  however,  r e q u i r e s  the p r e l i m i n a r y  p repa ra t ion  of the cata lys t ,  is  lengthy, and gives a yield 
of only 10.3%. 

The p r e s e n t  pape r  desc r ibes  a t tempts  to vinylate I d i rec t ly  in the p r e s e n c e  of KOH, by analogy with 
the p repa ra t ion  of N-vinylindole (Ill) [1]. These a t t empts  r e su l t ed  in an i nc r ea se  in the yield of II  to 37%. 
The reac t ion  p roceeds  indioxane,  in the p r e sence  of 30% of KOH and 10% of water  at 160 ~ fo r  30-40 min.  
When the amount of ca ta lys t  was inc reased  to 50%, the main  product  was the stable po t a s s ium sal t  of I, 
identified by i ts  rap. On inc reas ing  the t e m p e r a t u r e  to 200 ~ and prolonging the reac t ion  t ime, no t h e r m a l  
po lymer iza t ion  was observed .  On using cuprous  chlor ide (1-3%) for  the f i r s t  t ime  as catalyst ,  in dioxane at  
165-170 ~ the yie lds  of II were  inc reased  to 75-80%. When the amount of ca ta lys t  was reduced to 0.5% and 
the t e m p e r a t u r e  was reduced  to 150 ~ the yield of II fel l  substant ia l ly .  Other copper  sa l ts  of m i n e r a l  acids 
were  act ive as ca ta lys t s  in the vinylation of I. Table 1 shows the effect  of the nature  of the ca ta lys t  on the 
yield of II under  the same conditions (180 ~ lh).  

It  is  in te res t ing  that  indole does not r e a c t  with acetylene in the p r e sence  of CuCl, but benzimidazole ,  
l ike I, is  vinylated under  these  conditions. These  r e su l t s  show that, in all  probabil i ty ,  di f ferent  m e c h a n i s m s  
of vinylation a re  opera t ive  in the he te rocyc les  mentioned.  It has been shown prev ious ly  that  the vinylation 
of indole p roceeds  for  the mos t  pa r t  by an ionic mechgn i sm [4]. The vinylation of I apparent ly  p roceeds  
via  an acetylene ~-complex,  which undergoes  i n t r amolecu la r  convers ion  to a f f -meta l loorganie  compound 
[5]. This r e a c t s  with I to give II. 

TABLE 1. Vinylation of Benzotr iazole  I with Various Cata lys ts  

Catalyst 

CuCt2 
CuCI 
Complex I �9 CuC1 
CuSO4 
KOH* 
HC=-~CNa 
Cd (CHsCOO) 2 �9 2H20 

Amount of catalyst 

weight, % /moles/mole I 

2 0,003 
1,5 0204 
2 0,00l 
2 0,002 

30 0,05 
1,5 0,01 

18 0,01 

* With the addition of 10% of H20. 

Yield of II, 
qo 

76 
72 
50 
50 
37 

Traces 
0 
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TABLE 2. Vinylation of Benzotr iazole  

KOH* 

% mole,, 

30 0,05 
3O 0,05 
30 0.05 
3o 0:05 
50 0,0,9 
20 0,037 

Temp, 
*C 

160 
200 
180 

Time, Yield 
min of II, qo 

60 
6O 
3O 
60 

30 

CuCI 

% Imoles 

0,5 0,0015 
1,1 0.0033 
3,0 0,009 
5,0 0,015 
1,5 0,004~ 
1,5 0,0045 

Temp, 
"C 

180 
170 
180 
180 
15,0 
150 

Time, 
min 

130 
180 

Yield 
of ~, ~o 

12 
65 
69 
56 
23 
39 

*With the addition of 10% of H20. 

The pur i ty  of the II obtained was shown by th in - l aye r  chromatography ,  IR spec t ra ,  and hydrogenation.  
The IR spec t r a  (obtained on a UR-10 s pec t rome te r )  showed s t rong  absorp t ions  at 3110 1650, and 960 cm- i ,  
indicat ive of the p r e s e n c e  of a t e rmina l  vinyl group. Reduction of II  with hydrogen in the p r e sence  of Raney 
nickel  gave the known 1-e thy lbenzot r iazo le  [6]. 

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

"Pure"  grade  benzo t r i azo l ewas  used as s ta r t ing  ma te r i a l ,  mp 98 ~ 

1-Vinylbenzot r iazole  (I I). A._.~) In a ro ta t ing  autoclave of 1 l i t e r  capaci ty  was placed 30 g (0.25 mole) 
of I, 0.45 g (1.5%; 0.004 mole)  of cuprous  chloride,  and 100 m l  ofdrydioxane,  and acetylene was introduced 
to a p r e s s u r e  of 15 arm. After  heating at 165-170 ~ for  40 min, the vinylation react ion  mix ture  was cooled, 
and the dioxane was r em oved  under  reduced p r e s s u r e .  Dist i l lat ion of the res idue  in vacuo gave 26 g (72%) of 
a c lea r  oil, bp 96-98 ~ (2 ram),  which c rys ta l l i zed  on standing, mp 30 ~ riD20 1.6100, d420 1.575. Found: C 66.2; 
H 5.0; N 28.8%; MR D 42.64. CsH?N3. Calculated: C 66.2; H 4.9; N 28.8%; MR D 42.51. Rf 0.66 {benzene-  
h e x a n e - c h l o r o f o r m ,  2 : 1 : 2, on grade  II Brockman  alumina, without binder) .  II d issolved readi ly  in m o s t  
organic  solvents .  

B_)) On heating a mix tu re  of 10 g (0.09 mole) of I, 3.3 g (0.05 mole) of KOH, and 10 ml  of water  in 60 
m l  of dioxane inan autoclave at 160 ~ for  30 rain, the re  was obtained 4.9 g (37%) of II. 

The r e su l t s  of the vinylation of I with KOH and CuC1 under  other  conditions a re  given in Table 2. 

1 -Ethy lbenzo t r i azo le .  5 g (0.034 mole)  of II in 30 ml  of ethanol was hydrogenated over  Raney nickel  
until  uptake of hydrogen ceased .  There  was obtained 4.5 g (88%) of 1-e thylbenzot r iazole ,  bp 119-120 ~ (3 mm),  
nD20 1.5680, d420 1.1259 [7]. Found: MR D 42.353. CsHsN~. Calculated: MR D 42.96. Rf 0.51 ( e t h e r - h e x a n e ,  
5 :1 ) .  
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