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Chemistry

Corresponding Member of the Academy of Sciences of the USSR V. V. Korshak,
A. M. Sladkov, and Yu. P. Kudryavtsev

Oxidative Dehydropolycondensation of 2,6-
Dimethyl-3,5-diethynylpyridine and 9,10-Diethynyl-
9,10-dihydroxy-9,10-dihydroanthracene

It was shown earlier that oxidative dehydropolycondensation of acetylene (1)
and of certain diacetylenic hydrocarbons (*3) leads to the formation of high-
molecular-weight products containing conjugated acetylenic bonds in the chain.
The reaction follows the scheme:

O,
nHC=C-R-C=CH — —[C=C—-R-C=(C] —

Cu™ "

The high-molecular-weight products formed by this reaction are insoluble and
possess electrophysical properties anomalous for organic substances (173). To
obtain soluble compounds, there are apparently three possibilities, namely: car-
rying out the reaction in the presence of monoacetylenes that terminate the
chain, with the aim of obtaining low-molecular-weight products; introducing
into the molecules of the initial diacetylenic hydrocarbons bulky groups R; and
introducing polar groups R.

To confirm these assumptions, we synthesized 9,10-diethynyl-9,10-dihydroxy-
9,10-dihydroanthracene and 2,6-dimethyl-3,5-diethynylpyridine. The oxidative
dehydropolycondensation reaction was carried out with these products and
jointly with acetylene, p-diethynylbenzene, phenylacetylene, propargyl alcohol,
and 2-methyl-5-ethynylpyridine. As a result of the reaction, in all cases both
insoluble and soluble products of identical structure were obtained.

The structure of the products was established by comparison of the IR spectra
of the starting products, soluble and insoluble polymers, and also on the basis
of elemental analysis of the products obtained. Below is given the scheme for
formation of high-molecular-weight products by the oxidative dehydropolycon-
densation reaction.

O,
nHC=C-A-C=CH+HC=C-B — < B-C=C-[-C=C-A-C=C—] —C=C-B+H,0
Cu” "

sovietrxiv.org/items/ru-196201.40575 Machine Translation


https://sovietrxiv.org/items/ru-196201.40575

Preliminary data on substances obtained as a result of the oxidative dehy-
dropolycondensation of certain acetylenes are collected in Table 1.

The starting 9,10-diethynyl-9,10-dihydroxy-9,10-dihydroanthracene was ob-
tained by the method (*). 2-Methyl-5-ethynylpyridine was obtained from
2-methyl-5-vinylpyridine (°). 2,6-Dimethyl-3,5-diethynylpyridine was synthe-
sized according to the scheme:

iperidine
2CH,COCH,COCH, + CH,0 ~— % CH,COCHCOCH,
CH,

NH,
CH;COCHCOCH; —

PCl KOH
— 3,5-diacetyl-2,6-dimethyl-1,4-dihydropyridine - 3,5-bis(1-chlorovinyl)-2,6-dimethylpyridine “on

— 2,6-dimethyl-3,5-diethynylpyridine

Table 1
Produd®roduct
of of
0X-  OX-
ida- ida-

tive tive IR

de- de-  spec-

hy- hy- tra

dropolyropolyata,

con- con- fre-

den- den- quen-

sa- sa- cies

tion: tion: in m.p., Found, Found, Found, Calculat€dlculated]culated,

No. HC=B-A=EHHC %C %H %N %C %H %N

1 910- — 3300; — 81,97 4,46 — 83,06 4,69 —
diethynyl-  2200;
9,10- 1580;
dihydroxy- 1720
9,10-
dihydroanthracene
struc-
ture
shown
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Produd®roduct

of of
OX-  OX-
ida- ida-
tive tive IR
de- de-  spec-
hy- hy- tra
dropolylropolyata,
con- con- fre-
den- den- quen-
sa- sa- cies
tion: tion: in m.p., Found, Found, Found, Calculat€d]lculatédlculated,
No. HC=B-A=as 0 HFC %C %H %N %C %H %N
2  Same HC=@GBD0; — 85,25 4,17 — 85,20 4,23 —
2200;
1580;
1720
3 Same HC=G3W;H;—C=CH- - — — — -
2200;
1580;
1100;
1110;
940;
830
4  Same HC=G3W;H; 87,23 4,21 — 88,08 4,35 —
2200;
1580;
1720;
760;
690
5% 2,6- — 3300; — 45,73 4,70 8,72 85,24 576 9,02
dimethyl-  2200;
3,5- 1100
diethynylpyridine
struc- 1000;
ture 900;
shown 710
6** Same HCO=GH - 82,18 4,44 — 86,66 4,44 -
7 Same HC=Q2@;HBO0— 92,27 4,95 247 91,13 4,95 3,9
1000; 108
900;
710;
690;
930;
690
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Produd®roduct

of of
oX-  OX-
ida- ida-

tive tive IR

de- de-  spec-

hy- hy- tra

dropolylropolyata,

con- con- fre-

den- den- quen-

sa- sa- cies

tion: tion: in m.p., Found, Found, Found, Calculat€d]lculatédlculated,
No. HCO=@B-AC=H G HPC %C %H %N %C %H %N

8 26 ethyny- 188 81,63 546 11,72 8416 500 10,8

dimethylethylpyridine
3,0-  struc- 190
diethytiyheyridine
struc- shown
ture
shown

9 HC=C-CH,OH

* The polycondensate (insoluble) contains 45,19% ash, apparently complex-
bound copper.

** The polycondensate (insoluble) contains an additional 1,84% copper; with
this subtracted, the analysis is satisfactory.

M.p. 95° not described in the literature.

3

C. LN Found, %: C 85.56; 85.36; H 5.94; 5.86; N 9.04; 9.04.
L2970 Calculated, %:  C 85.24; H 5.76; N 9.02
For the products of the joint oxidative dehydropolycondensation of 9,10-
diethynyl-9,10-dihydroxy-9,10-dihydroanthracene with phenylacetylene,
p-diethynylbenzene, and acetylene, ESR spectra were recorded.* It is in-
teresting to note that the concentration of unpaired electrons is the same
for both soluble and insoluble substances. The largest number of unpaired
electrons is found in the product of the joint oxidative condensation of
acetylene and 9,10-diethynyldihydroxydihydroanthracene (soluble), ~ 2.2- 107,
with a signal width of 7.2 oersteds. Apparently, introduction of a 9,10-
diethynyldihydroxydihydroanthracene molecule into the polymer chain
decreases the degree of conjugation of the m-electrons. However, introduction
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of such bulky substituents into the acetylene chain leads to the formation of
soluble products.
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