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We have p rev ious ly  descr ibed  the synthes is  of a number  of d iacetylenic  amines  [1], s o m e  of which, 
according to p r e l i m i n a r y  t e s t s ,  p o s s e s s  a high physiologica l  act ivi ty.  It has also been es tab l i shed  that  the i r  
hydrogenated analogs a re  more  toxic and less  act ive.  This induced us to under take  the development  of a 
method for  synthes iz ing the cor responding  t e t r aace ty len ic  amines  in o r d e r  subsequent ly  to study the in-  
fluence of an accumula t ion  of t r ip le  bonds in the molecule  on the i r  physiological  act ivi ty.  To syn thes ize  
the t e t r aace ty len ic  amines  we used the Chodkiewicz-Cadiot  reac t ion  [2] between p-die thynylbenzene and 
the cor responding  b romina ted  p ropa rgy l am ines .  This gave the following amines  
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(v) R=R'--C2H~; (VI) P~=B.'~C H~CH2CI; 
(VII) R--R'=--(CH2)a; (VIII) R--R'-------CHeCH2OCH2CH2-- 

The b romi des  (I)-(IV), having, r e spec t ive ly ,  the s a m e  R and R' as (V)-(VIII) were  synthes ized  f rom 
the known p r o p a r g y l a m i n e s  [3-8] by the reac t ion  of the la t te r  with po tass ium hypobromite .  The s t ruc tu re  
of the compounds obtained co r r e sponded  to the i r  analysis  and IR spec t r a .  In con t ra s t  to the diacetytenic  
amines  the IR s p e c t r a  of which did not exhibit  the s t re tch ing  v ibra t ions  of a t r ip le  bond, the s p e c t r a  of the 
t e t r aace ty len ic  amines  had med ium- in t ens i ty  absorpt ion  bands in the 2200 cm -1 region.  A s i m i l a r  pa t t e rn  
is obse rved  in the s p e c t r a  of the p r o p a r g y l a m i n e s ,  where  the t r ip le  bond is not shown (although the re  is a 
s t rong band of the s t re tch ing  vibra t ions  of the m C - H  bond in the 3300 cm -1 region) ,  while the s p e c t r a  of 
the b romides  (I)-( l l0  show s t rong bands of the s t re tch ing  v ibra t ions  of the C-=C bond, which is explained by 
the sha rp  i nc rea se  in the dipole momen t  on pass ing  f rom the p ropa rgy l amines  to the b romides  (I)-(W). In 
addition to this ,  by the r e p l a c e m e n t  of the hydroxy groups  in 1,4-bis  (3 ' -d ie thano laminoprop-1  ' - y n - l ' - y l ) -  
benzene by chlor ine under  the action of thionyl chlor ide  we obtained 1 , 4 - b i s ( 3 ' - d i c h l o r o d i e t h y l a m i n o p r o p - l ' -  
y n - l ' - y l ) b e n z e n e  in o rde r  to t e s t  i t  for  an t i tumora l  act iv i ty  [9] 

TABLE 1 

Number 

I 
II 

III 

Formula of the bromide 

BrC ~- CCH~N (C~Hs) 
BrC ~= CCIIuN (CH2CH2CI) 2 

BrC------- CCH2N (CH2) 

yield, % mp or bp, ~ 

83,2 I 41--42 
98,9 185--187 " 

85,11 42-43  

Rf,A1203, activi[y II 

0,660 (ether : benzene =, 1 i 1) 
0,261 (~troleum ether. 
70-- 100 ~) 

0,661 (ether : benzene = 1 : I) 

*Determined in a capillary. 
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(OHCH2CH2)2NCH=C___C--~__j--C-----_CCH~N (CH2CH20H)= S~ 

-~ (CICH=CH2)~NCH2C~C--N~__~--C~CCH2N (CH2CH2CI)2 (IX) 

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

P r e p a r a t i o n  o f  t h e  P r o p a r g y l a n a i n e s  a n d  T h e i r  B r o -  
na i d e s .  t -D ie thy l amino -2 -p ropyne ,  1 -p ipe r id ino-2 -p ropyne ,  and 2 -naorpholino-  
2 -propyne  w e r e  obtained by a published method [3]. The i r  constants  agreed  
with l i t e r a tu re  data [4, 6, 7]. 1-Dichlorodie thylanaino-2-propyne [5] was ob-  
tained f rom 1-d ie thy lamino-2-propyne  [8] in a s i m i l a r  manner  to (IX). 

A solution of 22 g of KOH in 120 ml  of wa t e r  was cooled to 2~ and 3.15 
nal of b rom i ne  was added; the naixture was s t i r r e d  for  15 rain and then the r e -  
sult ing solution of po tass ium hypobronaite was added in drops  to 5.1 g of 1-  
naorphol ino-2-propyne in 30 nal of e ther .  The naixture was kept  for  3 h. Then 
it was repea ted ly  ex t rac ted  with e ther  and the ex t r ac t  was  washed with wa te r  
to neut ra l i ty ,  and dr ied over  K2CO ~. This  gave 1 -b ronao -3 -nao rpho l i no - l -p ro -  
pyne (IV), y ie ld  80%, mp 38-39~ Rf 0.648 (A1203, act ivi ty II, e ther  :benzene ,  
1 : 1). The b romides  of the other  p ropa rgy l amines  were  obtained s imi la r ly .  
The i r  Yields and constants  a re  given in Table  1. 

P r e p a r a t i o n  o f  1 , 4 - b i s ( 5 V - M o r p h o l i n o p e n t a - l T , 3 V - d i y n  - 
1,  - y l ) b e n z e n e  (VIII). To a solution of 1.89 g of p-die thynylbenzene in 30 
nal of CH3OH were  added 0.04 g of CuC1, a smal l  amount of NH2OH. HC1, 3.9 
ml  of C2HsNH 2 in 10 nal of methanol ,  and, in drops  with v igorous  s t i r r ing  in a 
cu r r en t  of n i t rogen,  6.3 g of 1 - b r o m o - 3 - m o r p h o l i n o - l - p r o p y n e  in 30 nal of 
CH3OH. The beginning of the reac t ion  was accompanied  by a r i s e  in the t e m p e r -  
a ture  in the f lask f rom 14 to 24~ The reac t ion  mix tu re  became  g reen  through 
the oxidation of the copper  sa l t ,  and a sma l l  amount of hydroxylamine h y d ro -  
chloride was added per iodica l ly  to reduce  it. The reac t ion  mix tu re  was heated  
to 35~ and a f t e r  1 h c ry s t a l s  began to deposit .  The t ime of the reac t ion  was 
2 h. The c ry s t a l s  we re  f i l te red  off and the mothe r  l iquor was diluted with wa te r  
and repea ted ly  ex t rac ted  with e ther .  The e the rea l  ex t rac t s  we re  dried over  
K2CO s. The (VIII) was  chronaatographed on A1203, act ivi ty II, CHC13. The yield 
of (VIII) was 4.8 g (82.2%), nap 186-187~ Found %: N 7.49, 7.34. C24H24N202. 
Calcula ted  %: N 7.52. DLhydrochloride - map 200-201~ Found %: C1 15.95, 
15.83. C24H26N202C12. Calculated %: C1 15.92. 

The condensations with the o ther  b romides  desc r ibed  above were  ca r r i ed  
out s imi l a r ly .  The y ie lds ,  constants ,  and analysis  of the t e t r aace ty len ic  amines  
and the i r  d ihydrochlor ides  a re  given in Table  2. 

P r e p a r a t i o n  o f  1 , 4 - b i s ( 3 ' - D i c h l o r o d i e t h y l a m i n o p r o p -  
1 ' - y n - 1  , - y l ) b e n z e n e  (IX). A solution of 2.1 g of 1 ,4 -b i s (3 ' -d ie thano] -  
a n a i n o p r o p - l ' - y n - l ' - y l ) b e n z e n e  [1] in 10 ml  of CHC13 was cooled to 5~ and 2.3 
ml  of thionyl chloride in 10 nal of CHC13 was added to it in drops ,  af ter  which 
the mix tu re  was heated  at 65~ for  1 h. Then the solution was cooled, and the 
c r y s t a l s  that  deposi ted w e r e  f i l te red  off and were  washed on the f i l ter  with 
CHC13 and then with e ther ,  whereupon the mothe r  l iquor deposi ted c ry s t a l s  of 
the dihydrochlor ide.  The dthydrochlor ide was t r ea t ed  with 10% NaOH solution 
and ex t r ac t ed  with e ther .  This  gave 2.3 g of the base  (IX), yield 90.9%, nap 
67-700C (purif ication on A1203, act ivi ty H, e ther  :benzene ,  1 : 1). Found %: C1 
32.97, 32.80. C20H24N2C14. Calcu la ted%:  C1 32.66. D i h y d r o c h l o r i d e - n a p  
165-166~ Found %: C1 41.97, 41.90. C20H2GN2C16. Calculated %: C1 41.97. 

CONCLUSIONS 

1. Bromo derivatives of propargylanaines have been synthesized in high 
yields in order to subject them to the Chodkiewicz-Cadiot reaction. 
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2. p-Diethynylbenzene readily condenses with the bromides mentioned, forming the corresponding 
tetraacetylenic diamines. 

3. The action of thionyl chloride on 1,4-bis(3t-diethanolaminoprop-lT-yn-lV-yl)benzene has given 
1,4-bis (3 v-dichlorodiethylaminoprop-lT-yn-lT-yl)benzene. 
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