TETRAACETYLENIC AMINE DERIVATIVES
OF p-DIETHYNYLBENZENE

£. K. Andrievskaya, I, L. Kotlyarevskii, UDC 542,91 +547,362 +547,538,782
and S, A, Dondo

We have previously described the synthesis of a number of diacetylenic amines [1], some of which,
according to preliminary tests, possess a high pkysiological activity, It has also been established that their
hydrogenated analogs are more toxic and less active, This induced us to undertake the development of a
method for synthesizing the corresponding tetraacetylenic amines in order subsequently to study the in-
fluence of an accumulation of triple bonds in the molecule on their physiological activity, To synthesize
the tetraacetylenic amines we used the Chodkiewicz-Cadiot reaction [2] between p~-diethynylbenzene and
the corresponding brominated propargylamines, This gave the following amines
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The bromides (I)~(IV), having, respectively, the same R and R' as (V)~(VII) were synthesized from
the known propargylamines [3-8] by the reaction of the latter with potassium hypebromite, The structure
of the compounds obtained corresponded to their analysis and IR spectra. In contrast to the diacetylenic
amines the IR spectra of which did not exhibit the stretching vibrations of a triple bond, the spectra of the
tetraacetylenic amines had medium-intensity absorption bands in the 2200 cm~! region, A similar pattern
is observed in the spectra of the propargylamines, where the triple bond is not shown (although there is a
strong band of the stretching vibrations of the =C—H bond in the 3300 em~! region), while the spectra of
the bromides (I)-(IV) show strong bands of the stretching vibrations of the C=C bond, which is explained by
the sharp increase in the dipole moment on passing from the propargylamines to the bromides (I)~(IV), In
addition to this, by the replacement of the hydroxy groups in 1,4-bis{3'-diethanolamincprop-1t-yn-1'-yl)-
benzene by chlorine under the action of thionyl chloride we obtained 1,4-bis(3'-dichlorodiethylaminoprop-1'~
yn-1'-yl)benzene in order to test it for antitumoral activity [9]

TABLE 1

Number Formula of the bromide Yield, % Jmp or bp, °C RJc,Alzos, activity I

I BrC=CCH,N(C.Hs)2 83,2 41—42 0,660 (ether : benzene =1: 1)
It BrC=CCHyN (CHCH,Cl), 98,9 185—187 * 0,27601 (pleoté%leum ether,
11 BrC==CCH,N (CHz)s 85,1 42—43 0,661 (ether : benzene =1 : 1)

*Determined in a capillary,
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(OHCH,CHNCHyC=C—{ " —C=CCHN (CH:CH:OH)s 5001,

= (CICH:CH)NCHC=C—¢_,—C=CCHaN (CHCH,CL, (1X)

EXPERIMENTAL

Preparation of the Propargylamines and Their Bro-
mides, 1-Diethylamino-2-propyne, 1-piperidino-2-propyne, and 2-morpholino-
2-propyne were obtained by a published method {3], Their constants agreed
with literature data [4, 6, 7). 1-Dichlorodiethylamino-2-propyne [5] was ob-
tained from 1-diethylamino-2-propyne [8] in a similar manner to (IX),

A solution of 22 g of KOH in 120 ml of water was cooled to 2°C and 3.15
m! of bromine was added; the mixture was stirred for 15 min and then the re-
sulting solution of potassium hypobromite was added in drops to 5,1 g of 1-
morpholino-2~propyne in 30 ml of ether, The mixture was kept for 3h, Then
it was repeatedly extracted with ether and the extract was washed with water
to neutrality, and dried over K,CO,;, This gave 1-bromo-3-morpholino-1-pro-
pyne (IV), yield 80%, mp 38-39°C; R 0,648 (Al,O,, activity II, ether : benzene,
1:1), The bromides of the other propargylamines were obtained similarly,
Their yields and constants are given in Table 1,

Preparation of 1,4-bis(5'-Morpholinopenta-1',3'-diyn-
1'-yl)benzene (VII), To a solution of 1,89 g of p-diethynylbenzene in 30
ml of CH;0H were added 0,04 g of CuCl, a small amount of NH,OH. HCI, 3,9
ml of CoH;NH, in 10 ml of methanol, and, in drops with vigorous stirring in a
current of nitrogen, 6,3 g of 1~bromo-3-morpholino-1-propyne in 30 ml of
CH;O0H, The beginning of the reaction was accompanied by a rise in the temper-
ature in the flagk from 14 to 24°C, The reaction mixture became green through
the oxidation of the copper salt, and a small amount of hydroxylamine hydro-
chloride was added periodically to reduce it, The reaction mixture was heated
to 35°C, and after 1 h crystals began to deposit, The time of the reaction was
2 h, The crystals were filtered off and the mother liquor was diluted with water
and repeatedly extracted with ether, The ethereal extracts were dried over
KyCOs., The (VII) was chromatographed on Al,Os, activity II, CHCl;, The yield
of (VIII) was 4.8 g (82.2%), mp 186-187°C, Found %: N 7.49, 7.34, Cy,HyN,0,.
Calculated %: N 7,52, Dihydrochloride — mp 200-201°C, Found %: C1 15,95,
15.83, Cq,HyeN;0,Cl,, Calculated %: Cl 15,92, :

The condensations with the other bromides described above were carried
out similarly, The yields, constants, and analysis of the fetraacetylenic amines
and their dihydrochlorides are given in Table 2,

Preparation of 1,4-bis(3'-Dichlorodiethylaminoprop-
1'-yn-1t-yl)benzene (IX), A solution of 2,1 g of 1,4-bis(3'-diethanol-
aminoprop-1'-yn-1'-yl)benzene [1]in 10 ml of CHCl; was cooled to 5°C and 2.3
ml of thionyl chloride in 10 ml of CHCl; was added to it in drops, after which
the mixture was heated at 65°C for 1 h, Then the solution was cooled, and the
crystals that deposited were filtered off and were washed on the filter with
CHCIy and then with ether, whereupon the mother liquor deposited crystals of
the dihydrochloride, The dihydrochloride was treated with 10% NaOH solution
and extracted with ether, This gave 2,3 g of the base (IX), yield 90,9%, mp
67~70°C (purification on Al,0;, activity II, ether :benzene, 1:1). Found %: Cl
32.97, 32,80, CooH,yNyCl,, Calculated %: Cl 32,66, Dihydrochloride — mp
165-166°C, Found %: Cl41.97, 41,90, CgiHyN,Cl,. Calculated %: Cl 41,97.

CONCLUSIONS

1. Bromo derivatives of propargylamines have been synthesized in high
yields in order to subject them to the Chodkiewicz-Cadiot reaction,



2, p-Diethynylbenzene readily condenses with the bromides mentioned, forming the corresponding
tetraacetylenic diamines,

3, The action of thionyl chloride on 1,4-bis(3'~diethanolaminoprop-1'-yn-1'-yl\benzene has given
1,4-bis(3'-dichlorodiethylaminoprop-1'-yn~1'~yl)benzene,
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