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Because  of the i r  physiological  act iv i ty ,  a ce ty l en i eamine  s a r e  a t t rac t ing  the at tention of chemis t s  
[1, 2]. At the s ame  t ime,  the number  of p a p e r s  devoted to the polyacetylenic  amines  is e x t r e m e l y  smal l  
[2, 3]. Chodkiewicz, Cadiot,  et  al .  [2], studying the behav io r  of the d iace ty lenes  RC-=C-C-=CH in the 
Mannich reac t ion ,  concluded that  this method was unsui table  for  the synthes is  of d iace ty lenic  amines  b e -  
cause  of the low yie lds  and lengthiness  of the p r o c e s s .  

We have found that  in the p r e s e n c e  of cuprous chloride as ca ta lys t  [4] a ry ld iace ty lenes  [I], l ike a r y l -  
ace ty lenes ,  r e a c t  v igorous ly  with pa ra fo rma ldehyde  and secondary  amines  fo rming  1 - d i a l k y l a m i n o - 5 - a r y l -  
pen ta -2 ,4 -d iynes  ffI) with fa i r ly  high yie lds  (see Tab le  1). 
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The t e m p e r a t u r e  conditions of the reac t ion  a re  de te rmined  by the act ivi ty  of the s e c o n d a r y  amines ,  which 
fal ls  in the sequence die thylamine > piper id ine  > morphol ine .  The condensat ion is complete  in 1 h (a check 
was  c a r r i e d  out by ch romatography  in a thin l aye r  of alumina) at  t e m p e r a t u r e s  of 40, 60, and 80 ~ r e s p e c -  
t ively.  As compara t ive  expe r imen t s  have shown, the synthes is  of Mannich ba se s  f r o m  phenylacetylene  
take approx imate ly  the same  t ime.  The compara t ive ly  mild  conditions under  which the butadiynyl group 
r e a c t s  enables  t e t r ace ty len ic  d iamines  to be obtained by the s a m e  method using the unstable  b i s -bu tad iyny l -  
a r enes  [5] as the ace ty lenic  component .  We have effected the synthes is  of a diamine of this type s t a r t ing  
f r o m  p,p'  - b i s -  (butadiynyl) - (diphenyl oxide) (EI). 
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The yield of diamine (V) was 64% when the reaction was carried out for 1 h at 400. A compound intermed- 
iate between the starting material and the final products with respect to adsorbability was found by thin- 
layer chromatography in a sample taken from the reaction mixture 15 rain from the beginning of the reac- 
tion. The amount of it in the mixture falls as the reaction proceeds and after only 45 rain it, like the initial 
tetraacetylene (IH), has been converted into the diamine (V) almost completely. These results apparently 
indicate the intermediate formation of the product of the first degree of condensation - the monoamine (IV)-- 
which is also confirmed by the is01ation of a small amount of the oeta-acetylenic diamine (VI), obtained by 
the oxidative dimerization of (IV). 
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E X P E R I M E N T A L  

S y n t h e s i s  o f  1 - D i e t h y l a m i n o - 5 -  
p h e n y l p e n t a - 2 , 4 - d i y n e  ( I I ,  R =  I t ,  R '  = 
R "  = C2H5) ~ A mixture  of 2.7 g of phenyldiacety-  
lene (I, R=H) ,  1.8 g of diethylamine, 0.9 g of p a r a -  
formaldehyde,  and 0.01 g of Cu2C12 in 20 ml of dioxane 
was heated at 40 ~ for  I h, and, af ter  cooling, 100 ml 
of ether was added and extract ion was ca r r i ed  out with 
(1:1)  hydrochlor ic  acid (25 ml • The hydrochlor ic  
acid solution was t rea ted  with 150 ml of ch loroform 
and was made alkaline with a 10% solution of NaOH at 
0 ~ The solution of the product  was dr ied with po tas -  
sium carbonate,  the solvent was distil led off in vac -  
uum, and the res idue was chromatographed on A1203 
(activity II), the small  amount of 1 ,8-diphenylocta-  
te t rayne formed as a by-produc t  being eluted with 
benzene and that of the diacetylenic amine (II, R = H, 
R' =R" = C2H 5) with a mixture  of ether  and ch loroform 
(1 : 1); yield 3.5 g (74.5%). The other 1-dia lkylamino-  
5 -a ry lpen ta -2 ,5 -d iynes  (II) were  obtained s imi la r ly  
(Table 1). 

p , p '  - B i s -  ( 5 - d i e t h y l a m i n o p e n t a - l , 3 -  
d i y n - l - y l ) - ( d i p h e n y l  o x i d e ) ( V ) .  A m i x t u r e  
of 3.4 g of (HI), 3.7 g of diethylamine,  1.5 g of p a r a -  
formaldehyde,  and 0.1 g of Cu2C12 in 45 ml of dioxane 
was s t i r r ed  in an a tmosphere  of N 2 at 40 ~ for  1 h and 
was then diluted with 200. ml of ether,  washed severa l  
t imes  with water ,  and dr ied  over  potass ium carbon-  
ate. The res idue  after  the el imination of the solvent 
in vacuum at a t empera tu re  not exceeding 30 ~ was 
chromatographed on A120~, the product  being eluted 
with a mixture of ether and acetone (6 : I). Fractional 
crystallization from petroleum ether (b.p. 70-100 ~ 
gave 3.5 g (63.8%) of (V) and 0.3 g of (VI). (V) had 
m.p. 52-52.5 ~ Found %: N 6.57. C30H28N20. Calcu- 
lated %: N 6.42. IR spectrum: C-=C 2237 em -I. 
Dihydrochloride- m.p. 197.5-199 ~ (decomp.). Found%: 

C1 14.06. C30H30CI2N20. Calculated %: C1 13.92. (VI) 
had m.p. 150-152~ (decomp.). Found %: N 4.20. 

CsoH40N202. Calculated %: N 4.00. IR spectrum: C-C 
2135 and 2203 cm -I. 

CONCLUSIONS 

Arylbutadiynes and bis-butadiynyl-arenes re- 
act vigorously with paraformaldehyde and secondary 
amines under mild conditions in the presence of 
cuprous chloride, forming the corresponding poly- 
acetylenie amines in high yields. 
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