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The divinyl, diallyl, and dipropaigyl esters of pyridine-2,4~, pyri-
dine-2, 6-, and quinoline-2,4~dicarboxylic acids and the divinyl and
dipropargyl esters of pyridine-2, 5-dicarboxylic acid have been syn-
thesized.

Thedivinyl and diallyl esters of dicarboxylic acids are

of interest as starting materials for the production of

polymers with a cross-linked structure. Inrecent years,

polymers based onthe diallyl esters of phthalic acids,
which possess a number of valuable properties, have at-

tracted attention. Itis also known thatthe dipropargyl es-

ters of aliphatic and aromatic dicarboxylic acids canbe
converted by the polydehydrocondensation reaction into
polymers with a high thermal stability [1, 2]. Further-
more, the possibility has been shown of polymerizing
dipropargylesters of carbazoledicarboxylic acids [3].

In view of this, in the present work we have ob-
tained a series of diallyl, divinyl, and dipropargyl
esters of pyridine- and guinolinedicarboxylic acids
(I-XI, table) in order subsequently to study the possi-
bility of their polymerization.

Only the diallyl ester of pyridine-2,5-dicarboxylic
acid, obtained by direct esterification [4], was known
previously.
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We obtained the diallyl and dipropargy! esters
from the chlorides of the corresponding acids and
allyl and propargyl alcohols. The divinyl esters were
obtained by the reaction of mercuryhisacetaldehyde
[5] with the dichlorides of the appropriate acids at
room temperature in dichloroethane solution in the
presence of pyridine. These divinyl esters consist
of colored solid substances, except for compound I
which is a high-boiling liquid.

Propargyl esters are colored solid substances.
Diallyl quinoline-2, 4-dicarboxylate is a colorless
solid. The diallyl esters of pyridine-2,4- and-2, 6-
dicarboxylic acids are high-boiling yellow liquids.

EXPERIMENTAL

Divinyl pyridine-2, 5-dicarboxylate (IV). The dichloride of pyri-
dine-2, 5-dicarboxylic acid obtained from 10 g (0. 06 mole) of the
diacid was added at 20-25° C with stirring to a suspension of 51.3 g
(0. 18 mole) of mercurybisacetaldehyde in 200 ml of dry dichloro-
ethane and 9,46 g (0.12 mole) of dry pyridine, and the mixture was
stirred for 1 hr and filtered. The filtrate was washed 2—3 times with
saturated sodium carbonate solution and then with water to neutrality,
The dichloroethane was distilled off, the residue was extracted with
hot petroleurn ether (bp 40-60° C), the petroleum ether was evap-~
orated off, and the substance was recrystallized. Compounds VI and
IX were obtained similarly. After the dichloroethane had been dis-
tilled off, the residue was extracted with ether, In the synthesis of
compound I, after the dichloroethane had been driven off the sub-
stance was distilled in vacuum.

Diallyl pyridine-2,4-dicarboxylate (II). In drops, with stirring,
40 m1 of allyl alcohol was added to the chloride of pyridine-2, 4-
dicarboxylic acid obtained from 10 g (0.06 mole) of the diacid,

2,6- di -COOR { VIl R=—CH,CH=CH,

VI R=-—CH;C=CH

The mixtre was boiled in the water bath for 4~5 hr, poured inio

Characteristics of the Compounds Synthesized

Com- Mp, °C Bp, °C P Empirical Found, % Calculated, % Yield,
pound (mm) formula c | N c [ N %
I — 133134 (3)| 1.5450| C;;HeNO, | 60.21 6.23 | 6026 6.51 75
11 - 171—173 1.5220| CisH;sNO,4 | 6293 | 5.72 | 63.16| 5.66 { 75
4.5
HI 78.5—79.5 (—) — Ci3HoNO, | 6457 | 5.72 | 64.24] 5.76 81
(from ethanol)|
v 68—B2 — — CiHeNOs | 5897 6.73 | 6028 651 77
{from
petroleum
ether) .
v 92—93 — — CisHoNOyg | 54431 583 | 64.24| 35.76 87
(from ethanol)
VI 68—69 — — CiHeNO; | 6021 6.77 | 60.26| 6.51 80
(from ether)
VII — 154156 (3)i 1.5175{ Ci;3sHiNO, | 63.33| 5.98 | 63.16) 566 | 84
VIII 124—125 — — C3HgNO, 6441 594 | 64.24| 576 87
(from ethanol)
X 124—125 — — CisHNO, | 66.50| 5.80 | 66.75| 5.67 62
{from ethanol)
X 56.5—57 — — CiyH;sNO, | 68.83| 453 | 6868 4.72 72
(from ethanol)
XI | 985—995 — — CiyHiNO, | 69.40| 486 | 69.62| 478 | 89
(from ethanol)
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water, and extracted with dichlorcethane and the extracts were dried
with anhydrous sodium sulfate. After the elimination of the solvent,
the residue was distilled in vacuum. Compounds VII and X were ob~
tained similarly, Diallyl pyridine-2, 5-dicarboxylate was obtained
by the same method, mp 54° C (from ethanol); according to the
literature [4], mp 53° C.

Dipropargyl pyridine-2, 4-dicarboxylate (III), In drops, 25 ml of
propargyl alcohol was added to the chloride of pyridine-2, 4-dicar-
boxylic acid obtained from 10 g (0.06 mole) of the diacid. The re-
action mixture was boiled in the water bath for 4-5 hr, and then the
excess of propargyl alcohol was distilled off in vacuum, The residual
oil was triturated with ether and recrystailized. Compounds V and
X were obtained similarly. In the synthesis of VIII, after being boiled
the reaction mixture was treated with saturated sodium carbonate solu-
tion and the precipitate was filtered off and recrystallized,

Attempts to obtain the divinyl, diallyl, and dipropargyl esters of
pyridine-2, 3~dicarboxylic acid were unsuccessful.
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The y-isomers of 1-(3-chlorobuten-2-yl)- and 1-benzyl-2, 5-dimethyl-
4-ethynylpiperid~4-o0ls (I, II) and of 1-(3- chlorobuten-2-yh)-2, 5-
diemethyl-4-vinylpiperid-4-ol (III) and the quaternary salts of com-
pounds I-III and of the B-isomers of the 1,2, 5- trimethyl-4-ethynyl-
(vinyl)piperid-4-ols [1] have been synthesized.,

1-Alkenyl-4-ethynyl(vinyl)-2, 5-dimethylpiperid-4-
ols have been synthesized previously [2~4] and have
been used to obtain various esters. Continuing sys-
tematic investigations on the synthesis of new physi-
ologically active compounds from 2, 5-dimethylpiperid-
4-one [5] we have synthesized the y~-isomers of 1-(3-
chloro-buten-2-yl)~ and 1-benzyl-4a-ethynyl-2e, be-
dimethylpiperid-4e~ols (I, II) and of 1-(3-chlorobuten-
2-yl)-2e, be~dimethyl-4a-vinylpiperid-4e-~ol (IlI) by the
reaction of the individual y-isomers of 4-ethynyl(vinyl)~
2, 5~dimethylpiperid-4-ols with the corresponding
halogen derivatives in absolute butanol in the presence
of anhydrous potassium carbonate [8].
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EXPERIMENTAL

1-(3-Chlorobuten-2-yl)-4-ethynyl-2, 5-dimethylpiperid-4-ol (1),
With vigorous stirring, a solution of 9 g (0,072 mole) of 1, 3-dichlo-
robut-2-ene in 20 ml of absolute butanol was added dropwise to a
mixture of 10 g (0,065 mole) of the y-isomer of 4~ethynyl-2, 5-di-

methylpiperid-4-ol (IV) and 18 g of powdered anhydrous potassium
carbonate in 50 ml of absolute butanol, and the mixture was heated
at 80-85° C for 7 hr, On the following day, the precipitate of salts
was filtered off and washed, the butanol was distilled off in vacuum,
and the residue was crystallized from absolute benzene, giving 10.8
g (68%) of I, mp 98-99° C, Found, %: N 5.77, 5.89. Calculated for
Cy3HyCINO, %: N 5,79, The hydrochloride of the piperidol I was
obtained by the addition of an ethereal solution of dry hydrogen
chloride to an ethereal solution of I, Yield 77%, mp 214-215° C
(from ethanol with the addition of acetone), Found, %: Cl 12,76,
12.39; N 5.04, 4.93. Calculated for Gy 3H,CINO -HCI, %: C1 12,765
N 5.04. :

The methiodide of the piperidol I was obtained by heating a mix-
ture of 1.5 g (0,006 mole) of the piperidol and 0,96 g (0. 006 mole)
of methyl iodide in 20 ml of absolute benzene at 75-80° C for 2 hr.
Yield 0.47 g (20%}), mp 158-160° C (from acetone). Found, %: N
3,53, 3.55. Calculated for C4HyyC1INO, %: N 8,65. The methiodides
of TI and III were obtained similarly.

1-Benzyl-4-~ethynyl-2, §~-dimethylpiperid-4~-ol (II) was obtained in
a similar manner to I from IV and benzyl chloride, Yield of 1T 74%,
mp 60-61° C (from gasoline). Found, %: C 78.79; H 8,90, 8.81; N
6.08, 6.11. Calculated for CiHyNO, %o: C 79.01;HS8. 64; N5,76%.
Hydrochloride of the piperidol I, mp 238-239° C (from ethanol).
Found, %: CI 12.70, 12.77; N 5.27, 5.29. Calculated for CygHyNO »
+HC1, %: C112.70; N 5,01,

The methiodide of the piperidol I, yield 56%, mp 116-117°C
(from acetone), Found, %: N 8,71, 3.83, Calculated for C;;H,,INO,
%: N 3.64.

1-(8-Chlorobuten-2-y1)~2, 5-dimethyl-4-vinylpiperid-4-ol (III)
was obtained from the y-isomer of 2, 5~dimethyl~4-vinylpiperid-4-

ol in a similar manner 0 I. Yield 71%, mp 82-83° C (from gasoline),
Found, %: N 5,60, 5,45, Calculated for Cy3H,y,CINO, %: N 5,75,
Hydrochloride of Iil, mp 215-216° C, Found, %: Cl 12,41, 12, 30;
N 5.27, 5.18. Calculated for C ;3HyyCINO-HCL, %: C1 12.64; N
5,00, The methiodide of the piperidol III, yield 37%, mp 161~



