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SYNTHESIS OF UNSATURATED ESTERS OF PYRIDINE-

BOXYLIC ACIDS

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

AND QUINOLINECAR-

V. E. Blokhin, Z. Yu. Kokoshko, L. V. Kireeva, and Z. V. Pushkareva

Khimiya Geterotsiklicheskikh Soedinenii, Vol. 5, No. 4,

UDC 547.826.1'.831.9.07

The vinyl esters of pyridine-2- and -4-carboxylic acids, the propargyl
esters of pyridine-2-, -8-, and -4-carboxylic acids, the vinyl, allyl,
and propargyl esters of quinoline-2-, ~4~, and -8-carboxylic acids,
and the allyl ester of 2-methylisonicotinic acid have been synthesized.

Interest in unsaturated esters of pyridine- and quin-
olinecarboxylic acids is due fo the possibility of using
them in copolymerization reactions. It is also desir-
able to investigate their biological activity, since poly-
(vinyl nicotinate) [1, 2] is a long-acting and stable vita-
min. At present, the literature contains reports of the
synthesis of allyl esters of pyridinecarboxylic acids
[3—5] and of the vinyl ester of nicotinic acid [2, 6—9];
however, the difficulty of obtaining vinyl esters from
the acids in view of their low solubility and the nega-—
tive influence of the heteroatom on the course of ca-
talysis is mentioned. Thus, vinyl nicotinate is obtained
by direct vinylation with acetylene at high pressure
and high temperatures [6,7, 9] or by the reaction of
nicotinic acid with divinylmercury [2].

We have synthesized a number of isomeric unsatu-
rated esters of pyridine- and quinolinecarboxylic acids
of the general formulas:
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The vinyl esters were obtained by the reaction of
hydrochlorides of the corresponding acid chlorides
with mercurybisacetaldehyde [10, 11]. The reaction
takes place readily at room temperature with yields of
35—60%. The vinyl pyridinecarboxylates obtained are
colorless liquids which distil in vacuum, readily form
hydrochiorides, and crystallize from ethanol or ace-
tone (I, IV in the table). The vinyl quinolinecarboxyl-
ates are low-melting crystalline substances (VII, X,
and XIII in the table).

The allyl and propargyl esters were obtained from
the hydrochlorides of the corresponding acid chlorides

0 0=c-or and allyl or propargyl alcohol. The allyl esters are
(\“ a (/\”—E—op (ﬂ liquids that can be distilled in vacuum (VI, VIII, XI,
Xy T CTOR N7 Y and XIV in the table). The propargyl esters of the
Characteristics of the Substances Synthesized
s Compound Bp, “C(pres-| pom | ppx *C Empirical found, % | (aleuleted B\ vied, | () hioeide
. sure mm) formula c | n { al ol vl al® C
I| Vinyl picolinate** 98—100 (4)] 1.5413 — CsHNO, - HCl | 51.90].7.55 | 18.87| 51.75 7.55 | 19.13/50—56| 102—103
111 propargyl picolinate** 116—118 (3)| 1.5360 — CoH/NO, - HC! | 54.83] 7.06 | 18.25| 54.73| 7.09 | 17.97| 76 12%%29
| propargyl nicotinate** 110—112 (4)| 1.5328 CoHNQ, - HCL | 54.87 7.06 | 17.96) 54.73] 7.09 | 17.97; 83 150(;'1)51
IV Vinyl isonicotinate** 75—77 (4) | 15260 — CsH/NO, - HCI | 51.83) 7.62{ 19.50| 51,75{ 7.35| 19.13| 38 T71(;.1)72
V' Propargy! isonicotinate®* 110—111 (5)] — 54'(3:)55 CeH/NO, - HCl | 54.63! 6.83 18.10' 54.73 7.09| 17.97] 68 164.(5;)165
VI| Aliyl 2-methylisonicotinate® * 102—103 (4) | 1.5085, — CioH NO, - HCI | 56.13 6.73| 1674} 56.21| 656 | 16.62] 8! 12?;)126
VIL| vinyl quinaidinate 150—152 (3)| — 70—71  C1,HeNO, 72.35| 7.261 — 17295 703 — |48 | 11I—11L5
VII| Allyl quinaldinate 160—161 (4)| 1.6030 (et CiaH, NOy 73.20| 6.73| __ |7329| 660 — | 79 7‘%%)3
IX'| Propargyl quinaldinate — — 11(();;11 CisHoNO, 73861 684 _ |73.94 6.@'3 — 73. -
X! Viny! quinoline-4-carboxylate 134—136 (3] — 43—44  |CtlNO, 7200 789, — 17225 703 — | 44 -
XI| Auyl quinoline-4-carboxylate 149—151 (4)| 1.5936 - CisHiiNO, 73.15) 6691 — |73.29] 660 — |76 -
XI1 | Propargyl quinoline-4-carboxylate — — | 1032104 |CiHNO, 7372 700| . |73.94) 663 — |89 -
KHI | Vinyl quinoline-8-carboxylate — — 63—64  {CipHeNO, 7198, 728| - 17095 703| — | % -
XIV| Ally1 quinoline-8-carboxylate 155156 )| 1600s] T lcmNo, (7336 650| | 7309 660, _ | 73 -
XV | Propargyl quinoline-8-carboxylate — — 111-—;12 C13HoNO, 73.93 682| — | 7394 663 - | 8l —
(al.
l

*The solvent for crystallization is given in brackets: ac.) acetone, al.) ethanol, et.) ether, pet. et.) petroleum ether.

#* Analyses given for the hydrochlorides.



CHEMISTRY OF HETEROCYCLIC COMPOUNDS

pyridinecarboxylic acids are liquids readily setting at
room temperature (I, III, and V in the table). The

propargyl esters of the quinolinecarboxylic acids are
crystalline substances (IX, XII, and XV in the table).

EXPERIMENTAL

Vinyl picolinate. The hydrochloride of picolinoyl chloride ob-
tained from 20 g (0.163 mole) of the acid was added at 20-25° C with
stirring to a suspension of 46.7 g (0.163 mole) of mercurybisacetalde-
hyde [10] in 200 ml of dry dichloroethane and 12.6 ml of dry pyridine,
The reaction mixture was stirred for an hour and filtered. The filtrate
was washed several times with saturated sodium carbonate solution and
then with water to neutrality, The dichloroethane was driven off and
the residue was distilled in vacuum.

Compounds IV, VII, and X were obtained similarly from the hydro-
chlorides of the'corresponding acid chlorides, In the case of vinylquin-
oline-8~carboxylate (XIII in the table), after the dichloroethane had
been driven off the residual oil was extracted repeatedly with hot pe-
troleum ether (bp 40-60°C), The precipitate that deposited was fil-
tered off and recrystallized from petroleum ether.

Allyl quinaldinate. In drops, with cooling, 40 ml of allyl alcohol
was added to the hydrochloride of the quinaldinoyl chloride obtained
from 28 g (0,163 mole) of the acid. The reaction mixture was boiled
in the water bath for 3-4 hr and was then cooled, poured onto ice,
made alkaline with saturated sodium carbonate solution to pH 8-9, and
extracted with dichloroethane. The extract was dried with sodium sul-
fate and then the solvent was driven off and the residue was distilled in
vacuum,

Compounds XI and XIV were obtained similarly.

Allyl 2-methylisonicotinate. A mixture of 7.5 g (0.054 mole) of
2-methylisonicotinic acid, 10 ml of conc, HSOy, and 20 ml of allyl
aleohol was boiled in the water bath for 8 hr and was then cooled,
powred onto ice, made stongly alkaline with a saturated solution of
sodium carbonate, and extracted with ether. The extract was dried with
sodium sulfate, the solvent was driven off, and the residue was distilled
in vacuum,

Propargyl picolinate. In drops, with cooling, 25 ml of propargyl
alcohol was added to the hydrochléride of the picolinoyl chloride ob-
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tained from 20 g (0,163 mole) of the acid. The reaction mixture was
boiled in the water bath for 8~4 hr and was then cooled, powred onto
ice, made alkaline with a saturated solution of sodium carbonate to pH
8~9, and extracted with dichloroethane, The extract was dried with
sodium sulfate, the solvent was driven off, and the residue was distilled
in vacuum,

Compounds IIl and V were obtained similarly. In the case of com-
pounds IV, XII, and XV, after the reaction mixture had been made al-
kaline, the precipitate was filtered off and crystallized.

REFERENCES

1. Japanese patent no. 25, 392, 1963; C. A., 60,
9107, 1964.

2. H. 8. Haas, N. W. Schuler, and H. D. Taylor,
J. Appl. Polymer Sci., 6, 54, 1964.

3. R. Charonnat, M. Harispe, I. V. Harispe, and Z.
Chevillard, Bull. Soc. Chim. France, 1014, 1948,

4. H. M. Wuest, J. A. Bogot, Th. J. de Boer, and
I. P. Wibaut, Koninkl. Ned. Akad. Wetenschap Proc.,
81B, 150, 1958.

5. US. patent no. 2691641, 1954; C. A. 49, 3549,
1955.

6. H. Hoff and H. Zussi, Makromol. Chem., 18/19
227, 1956.

7. S. Otsuka and S. Murahashi, Nippon Kagaku
Zasshi, 75, 1003, 1954.

8. M. Hopfs, Bull. Soc. Chim. France, 1283, 1958.

9. H. Zussi, Kunststoffe Plastics, 3, 156, 19586.

10. A. N. Nesmeyanov, I. F. Lutsenko, and R. M.
Khomutov, Izv. AN SSSR, OKhN, 942, 1957.

11. T. N. Veretenova and F. N. Stepanov, ZhOKh,
33, 91, 1963.

10 February 1967 Kirov Ural Polytechnic In-

stitute, Sverdlovsk



