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In this work by the reaction of derivatives of benzoic acid containing substituents in the aromatic ring 

with vinyl acetate in the presence2-chloro-4,6-dimethoxy-1,3,5-triazine  (CDMT) vinyl esters of aro-

matic carboxylic acids have been synthesized. The influence of the nature of the initial compounds, 

temperature, zinc trifluoromethyl-sulfonate (Zn(OTf)2), dilithium 3,3′-diphenylbinaphtholate (3,3′-

Ph2BINOL-2Li), tertiary potassium butylate (KO
tr
Bu), butyllithium (BuLi) on the yield of synthesized 

compounds was investigated. The structure of the synthesized vinyl esters was proved by IR, 
1
H NMR, 

13
C NMR spectroscopies. 
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Introduction 

Various organic compounds are synthe-

sized from products of the secondary processing 

of oil and gas [1]. In particular, acetylene-based 

substances obtained as a result of methane py-

rolysis are widely used in medicine, industry, 

mechanical engineering, and many other ranges. 

[2]. Vinyl acetate currently used commercially 

falls into this category [3]. 

Vinyl esters of carboxylic acids are wide-

ly used in practice, especially, vinyl benzoates 

as biomaterials, paints, adhesives, medical de-

vices, paper coatings, paints, and building mate-

rials, in organic synthesis and pharmaceutical 

chemistry [4]. There are several reports on the 

synthesis of vinyl esters of aliphatic, aromatic, 

and heteroaromatic acids. In the presence of 

catalysts such as mercury acetate, palladium, 

ruthenium, rhenium, and other reactions of ali-

phatic and aromatic acids with acetylene with 

the formation of corresponding vinyl esters with 

high yields were carried out, and also metals 

complexes and vinyl silanes also were used as 

catalysts [5–8]. 

Vinyl esters have possessed by many op-

portunities, but the difficulties of their synthesis 

limit their scope. The method of vinylation of 

carboxylic acids with acetylene is convenient 

and cost-effective, but complex conditions of its 

carrying out in association with the explosive 

nature of acetylene limit the commercial manu-

facture of vinyl esters by this method[9]. 

Although the synthesis of vinyl esters has 

been known since 1912, many methods are 

unique but yields of products under laboratory 

conditions are very low. The vinyl exchange at 

using vinyl acetate in the presence of catalytic 

amounts of mercury salts was first carried out in 

1941 by Herman and Hexnel and in 1943 by 

Toussiant and McDowell [10]. Currently, one 

of the widely used methods for the formation of 

vinyl esters is the exchange reaction between 

carboxylic acid and vinyl acetate. The incorpo-

ration of the vinyl group of vinyl acetate into 

aliphatic, aromatic, and heteroaromatic acid is a 

https://www.scopus.com/author/submit/profile.uri?authorId=55188743900&origin=AuthorNamesList&offset=2&authorSt1=KHOROSHKO&authorSt2=L&resultsKey=AUTH_1632373386
https://www.scopus.com/affil/profile.uri?id=60043973&origin=AuthorResultsList
mailto:asqarparmanov@gmail.com


A.B.PARMANOV et al. 

AZERBAIJAN CHEMICAL JOURNAL  № 2 2024 

54 

safe and efficient method of synthesis of vinyl 

esters [11]. 

Scientific research have been carried out 

by the world’s leading scientists by methods of 

synthesizing vinyl esters of various carboxylic 

acids. As a result of systematic analysis of the 

effects of reagent, substrate, solvent, catalyst 

amount and nature, temperature, and duration of 

reaction, the most alternative conditions for the 

process were determined and correspondently, 

the increasing product yield was achieved [12–

18]. In particular, the scientific team of Ruihang 

Jiang has carried out the synthesis of vinyl es-

ters of aromatic carboxylic acids with different 

substituents in the molecule by exchanging re-

actions with vinyl acetate. As a result of the nu-

cleophilic addition of vinyl acetate to the com-

plex formed by aromatic carboxylic acid with 

RhCl3∙3H2O, has carried at with formation of 

vinyl esters with high yields [4]. 

Nowadays, 2-chloro-4,6-dimethoxy-

1,3,5-triazine (CDMT) is used for the activation 

of carboxylic acids in the synthesis of esters, 

amides, anhydrides, and peptides. 2-Chloro-4,6-

dimethoxy-1,3,5-triazine has reacted with a car-

boxylic acid in the presence of N-

methylmorpholine (NMM) in a smooth condi-

tion with the formation of 2-aryloxy-4,6-

dimethoxy-1,3,5-triazine [19, 20]. 

Currently, several new organic com-

pounds – alcohols, ethers, acids, elemental or-

ganic compounds – have been synthesized by 

scientists of the world by using zinc triflate, bu-

tyllithium, potassium tert-butylate and lithium 

binaphtholate reagents, and some of them are 

produced in the industry in large scale [21, 22]. 

Except for vinyl acetate and vinyl benzo-

ate, most vinyl esters are not produced industri-

al scale. Therefore, synthesizing carboxylic acid 

vinyl esters based on vinyl acetate under normal 

atmospheric pressure without the participation 

of toxic and expensive metal catalysts is con-

sidered an urgent task. 

Experimental part 

Materials and methods 

The major chemicals such as 2-chloro-

4,6-dimethoxy-1,3,5-triazine, vinyl acetate, tet-

rahydrofuran, tertiary potassium butylate, and 

N-methylmorpholine were purchased from 

Qingdao Sigma Chemical Co., Ltd. (Qingdao, 

China).The solvents before using were dried by 

standard method[23] and distilled from Na. All 

reactions were carried out in oven-dried glass-

ware under N2 at stirring and the reaction pro-

gress and the identity of the synthesized com-

pounds were controlled by TLC on Silufol UV-

254 (Czech Republic) and Merck silica gel 

60F254 (Germany) plates in hexanes/AcOEt 5:1 

(a), 10:1 (b) systems, visualization in UV light 

and iodine vapor. FT-IR Spectrums were rec-

orded as the film with Infrared Fourier spec-

trometer FTIRNicolet-iS50 (Raman module, 

Waltham, MA, USA), and An Invenio-R FT-

IRSpectrometer (Bruker, USA) was used to 

record the FT-IRspectra (scanning from 400 to 

4000 cm −1 );
1
Н NMR spectrums were record-

ed on Varian Unity+400 instrument (400 MHz) 

at 20–25 
o
С CDСl3, CD3OD, Pyridine-d5, 

DMSO-d6 internal standard HMDS (δ. 0.05 

ppm). Multiplicities are marked as s=singlet, 

d=doublet, t=triplet, q=quartet, quint.=quintet, 

m=multiplet. 

General procedure for the synthesis of 

vinyl esters of aromatic carboxylic acids 

One-necked 50 mL round-bottom flask 

was charged with 0.01 mole carboxylic acid and 

0.01 mole (1.76 g) 2-chloro-4,6-dimethoxy-

1,3,5-triazine were dissolved in 20 ml tetrahy-

drofuran. The solution was cooled to 0–5
0
C. 

After that 1.1 ml (0.01 mol) of N-

methylmorpholine was added at constant stir-

ring. In the second flask suspension of an 

equivalent mole of reagent (0.005 mole-

Zn(OTf)2, 0.005 mole-3,3′-Ph2BINOL-2Li, 0.01 

mole-KO
tr
Bu, 0.01 mole-BuLi) in 10 ml of tet-

rahydrofuran was prepared and cooled to -30
0
C, 

then the solution of 0.92 ml (0.01 mol) of vinyl 

acetate in 2 ml of THF was added drop by drops 

for 10–20 min. It was observed that in addition 

to vinyl acetate the temperature was lowered to 

-30
0
C after 30 min. stirring. After that, the con-

tent of the first flask was added gradually to the 

second for 30 min. After that, the reaction was 

continued for another 2 h. at -30
0
C. Then 20 ml 

of 5% NH4Cl solution was added. At the same 

https://www.thermofisher.com/search/browse/category/us/en/80013642/Tetrahydrofuran
https://www.thermofisher.com/search/browse/category/us/en/80013642/Tetrahydrofuran
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time, the temperature was not raised above -

10
0
C. The contents were extracted with diethyl 

ether (3x20 ml), the solvent was distilled, and 

the residue was washed sequentially with 

cooled 0.5 M NaHCO3, water, 1 M NaHSO4, 

water, and saturated potassium chloride solu-

tion. The extract was dried and filtered, the sol-

vent was distilled in a vacuum. The residue was 

dried in a vacuum exicator to constant mass. 

FT-IR, 
1
HNMR, and

 13
CNMR spectrums of the 

synthesized compounds were recorded. 

Vinyl benzoate (I). 
1
H NMR (400 MHz, 

CD3OD): δ 7.97 (d, J=9.2, 2H), 7.41-7.55 (m, 

4H), 5.03 (dd, J=14.5, 6.4, 1H), 4,67 (dd, J=6.0, 

1.8, 1H). 
13

C NMR (100.6 MHz, CD3OD): δ 

164.7, 142.5, 134.8, 130.8, 129.9, 129.6, 

98.6.FTIR (film): 3092, 2995, 2590, 2495, 

1828, 1728, 1645, 1492, 1452, 1246, 1176. 

Vinyl phenylacetate (II). 
1
HNMR (400 

MHz, DMSO-d6): δ 7.64 (tr, 1H), 7.57 (d, 

J=7.3, 2H), 7,32 (m, 1H), 7.10-7.17 (m, 2H), 

4.81 (dd, J=14.0, 6.2, 1H), 4.50 (dd, J=6.7, 1.7, 

1H), 3.76 (s, 2H). 
13

C NMR (400 MHz, DMSO-

d6): δ 155.9, 148.3, 132.4, 127.9, 126.2, 124.3, 

40.3, 39.5. 

Vinyl 4-methylbenzoate (III). 
1
H NMR 

(400 MHz, CD3OD): δ 7.99 (d, J=8.4, 2H), 7.55 

(dd, J=14.6, 6.4, 1H), 7.41 (m, 2H), 4.88 (dd, 

J=12.7, 1.6, 1H), 4.51 (dd, J=6.4, 1.5, 1H), 1.43 

(s, 3H). 
13

C NMR (400 MHz, CD3OD): δ 172.6, 

144.5, 141.0, 139.2, 131.3, 129.2, 128.3, 95.1, 

31.1. 

Vinyl 4-Methoxybenzoate (IV). 
1
H 

NMR (400 MHz, CDCl3): δ 3.76-3.64 (dd, 1H, 

trans of CH2), 4.02 (s, 3H, CH3), 4.45-4.37 (dd, 

1H, sis of CH2), 6.87-6.44 (m, 2H, 2CH of Ph), 

7.51-7.47 (tr, 1H, CH of Vin), 8.04-7.87 (m, 

2H, 2CH of Ph). 
13

C NMR (100.6 MHz, 

CDCl3): 142.8,134.6, 132.8, 114.2, 113.8, 97.6, 

80.4.IR (film): 2974 sm
-1 

(-CH3), 2840 sm
-1

 

(>CH), 1724-1705 sm
-1

 (=C-H), 1645-1604 sm
-

1
 (-C=C-), 1459-1421 sm

-1
 (=C-H), 1088-1025 

sm
-1

 (-C-O-O-), 869-844 sm
-1

 (=CH2), 688-611 

sm
-1

 (Ar, CH). 

Vinyl 3,4-Dimethoxybenzoate (V). 
1
H 

NMR (400 MHz, CDCl3): δ 8.17 (d, J=6.8, 1H), 

7.62 (dd, J=13.2, 6.4, 1H), 7.25 (s, 1H), 6.98 (d, 

J=8.4, 1H), 5.10 (dd, J=13.6, 1.7, 1H), 4.49 (dd, 

J=6.2, 1.8, 1H), 4.17 (s, 3H), 3.89 (s, 3H). 
13

C 

NMR (100.6 MHz, CDCl3): δ 149.2, 147.5, 

142.4, 132.7, 123.4, 114.9, 112.2, 97.4, 55.9. 

Vinyl 2-bromobenzoate (VI). 
1
H NMR 

(400 MHz, CD3OD): δ 3.71 (tr, 1H, CH of Vin), 

4.00 (dd, 1H, trans of CH2), 4.08 (dd, 1H, sis of 

CH2), 7.53-7.34 (m, 3H, 3CH of Ph), 7.79-7.67 

(m, 1H, CH of Ph). 
13

C NMR (400 MHz, 

CD3OD): δ 99.0, 121.93, 128.43, 129.71, 

132.06, 133.49, 134.28, 135.23, 169.58, 171.82, 

175.59. IR (film): 3114.8-2940 sm
-1 

((Ar)=C-

H), 1732.8 sm
-1

 (>C=O), 1653.4 sm
-1

 (-C=C-), 

1488 sm
-1

 (Ar, =C-H), 1380-1245 sm
-1

 (-C-O-

C-, asymm.), 1071.1-1026.2 sm
-1

 (-C-O-C-, 

symm.), 716.6-646.2 sm
-1

 (C-Br). 

Vinyl 4-bromobenzoate (VII). 
1
H NMR 

(400 MHz, CD3OD): δ 3.72 (tr, 1H, CH of Vin), 

4.00 (dd, 1H, trans of CH2), 4.05 (dd, 1H, sis of 

CH2), 7.63-7.61 (m, 1H, CH of Ph), 7.79-7.77 

(dd, 1H, CH of Ph), 7.94-7.92 (m, 2H, 2CH of 

Ph). 
13

C NMR (100.6 MHz, CD3OD): δ 49.0, 

93.36, 127.34, 130.51, 132.45, 132.71, 133.04, 

171.12, 171.85. IR (film): 3367-3085 sm
-1

 (Ar, 

=C-H), 2979 sm
-1 

(=C-H), 1732.5 sm
-1 

(>C=O), 

1647.6-1587 sm
-1

 (-C=C-), 1481-1368 sm
-1

 (Ar, 

=C-), 1271-1072.9 sm
-1

 (-C-O-C-), 868-672 (C-

Br). 

Vinyl 4-Fluorobenzoate (VIII).
1
H NMR 

(400 MHz, Pyridine-d5): δ 

5.06-5.00 (dd, 1H, trans of CH2), 5.15-

5.13 (dd, 1H, sis of CH2), 7.12 (m, 2H, 2CH of 

Ph), 7.21 (dd, 1H, CH of Ph), 7.38 (tr, 1H, CH 

of Vin), 8.67 (dd, 1H, CH of Ph). 
13

C_NMR 

(400 MHz, Pyridine-d5): δ 155.8,151.4, 133.7, 

129.9, 123.6, 112.2, 97.7. 

Vinyl 4-nitrobenzoate (IX). 
1
H NMR 

(400 MHz, CD3OD): δ 3.81 (dd, 1H, trans of 

CH2), 3.98 (dd, 1H, sis of CH2), 8.13-8.10 (m, 

2H, 2CH of Ph), 8.24-8.22 (m, 1H, CH of Vin), 

8.32 (m, 2H, CH of Ph). 
13

C NMR (400 MHz, 

CD3OD): δ 170.6, 131.2, 130.0, 124.6, 124.0, 

93.6. IR (film): 3109.8 sm
-1 

(Ar, =C-H), 

2964.5(=C-H), 1727.7 sm
-1 

(>C=O), 1658.5 sm
-

1 
(-C=C-, assym), 1567.6-1533.7 sm

-1 
(-C-NO2), 

1413 sm
-1 

(=C-H), 135-1298.3 sm
-1 

(-C-N-), 

825.5-721.8 sm
-1 

(-C-NO2, valence, intensive). 

Vinyl 4-tert-butylbenzoate (X). 
1
H 

NMR (400 MHz, CD3OD): δ 7.94 (d, J=6.9, 
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2H), 7.77 (m, 1H), 7.72 (d, J=7.2, 2H), 5.04 

(dd, J=14.2, 6.1, 1H), 4.67 (dd, J=6.7, 1.8, 1H), 

1.43 (s, 9H). 
13

C NMR (400 MHz, CD3OD): δ 

172.4, 133.1, 129.6, 127.6, 125.5, 95.7, 36.7, 

31.1. 

Results and Discussion 

In this work vinyl esters of aromatic car-

boxylic acids based on vinyl acetate were syn-

thesized according to Scheme 1: 

 

C
O OH

R

O

O

THF -30-00C

CDMT, NMM, KOtrBu

R

O

O
 

Scheme 1. Synthesis of vinyl esters of aromatic carboxylic acids 

where: I=C6H5COOH; II=C6H5CH2COOH; III= 4-CH3-C6H4COOH; IV=4-CH3O-C6H4COOH; V=3,4-(CH3O)2-

C6H3COOH; VI=2-Br-C6H4COOH; VII=4-Br-C6H4COOH, VIII=4-F-C6H4COOH, IX=4-O2N-C6H4COOH; X=4-

(CH3)3C-C6H4COOH. 
 

In this work, nucleophilic coupling reac-

tions of some aromatic carboxylic acids with 

different substituents with vinyl acetate were 

investigated in the presence of 2-chloro-4,6-

dimethoxy-1,3,5-triazine, the appropriate vinyl 

esters were synthesized and the influence of 

temperature, nature of the starting materials, 

Zn(OTf)2, 3,3′-Ph2BINOL-2Li, KO
tr
Bu, BuLi 

on the yield of the products was determined. 

This process was carried out in two steps: ini-

tially, the active triazine ester of the acid was 

obtained by a reaction of 2-chloro-4,6-

dimethoxy-1,3,5-triazine with carboxylic acids, 

then vinyl oxy ion formed by the reaction of 

vinylacetate with nucleophilic reagent, corre-

sponding vinyl ester was obtained as a result of 

nucleophilic substitution of active triazine ester 

of acid. 

In the general case, the process scheme 

can be presented as follows: initially, N-

methylmorpholine reacts with 2-chloro-4,6-

dimethoxy-1,3,5-triazine forming an intermedi-

ate active complex, which then has reacted with 

aromatic carboxylic acids with the formation of 

2-aryloxy-4,6-dimethoxy-1,3,5-triazine, which 

reacts with vinyl acetate in the presence of ter-

tiary potassium butylate which formation of cor-

responding vinyl esters. Initially, tertiary potas-

sium butylate reacts with vinyl acetate under the 

action of a nucleophilic attack forming tertiary 

butyl ether and potassium vinyl (Scheme 2).
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N
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O
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O
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H
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O

O
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R R
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Scheme 2. The suggested mechanism of synthesising the vinyl esters of aromatic carboxylic acids on the base vinyl 

acetate. 
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Vinyl esters of benzoic acid and its de-

rivatives with various substituents in its ring 

have been synthesized. The effect of tempera-

ture on the yield of vinyl ester was studied in an 

interval of 0-(-30)
0
С. In selected systems, car-

boxylic acid: vinylacetate: 2-chloro-4,6-

dimethoxy-1,3,5-triazine: reagents- Zn(OTf)2, 

3,3′-Ph2BINOL-2Li, KO
tr
Bu, BuLi were ob-

tained in the equimolar ratio in THF solution. 

Experimental conditions of synthesis of vinyl 

esters in the presence of catalytic reagents: 3,3ʹ-

Ph2BINOL-2Li/ТHF< BuLi/ТHF< KO
t
Bu/ТHF 

< Zn(OTf)2/ТHF were determined (Table 1).  

Vinyl esters were synthesized with max-

imum yield (I−69; II−72; III−75; IV−82; V−74, 

VI−44; VII-60; VIII-66; IX-59; X-78%) in the 

presence of Zn(OTf)2/ТHF at -30
0
C. The effect 

of the molar ratio of initial reagents on the yield 

of aromatic carboxylic acid vinyl esters was an-

alyzed systematically in the presence of 

Zn(OTf)2 (Table 2).  

At a of -30
0
C vinyl esters were synthe-

sized with relatively high yieldsat mol ratio of 

carboxylic acid:vinylacetate: CDMT: Zn(OTf)2 

1.0:1.2:1.2:1.2.The yield of aromatic carboxylic 

acid vinyl esters increases in row: the  

2-Br-C6H4COOH < 4-O2N-C6H4COOH < 4-Br-

C6H4COOH < 4-F-C6H4COOH < C6H5COOH< 

3,4-CH3O-C6H3COOH < C6H5CH2COOH < 4-

(CH3)3C-C6H4COOH < 4-CH3-C6H4COOH< 4-

CH3O-C6H4COOH series and it’s values 

wereequaled to 49, 65, 67, 73, 82, 82, 85, 85, 88 

and 91% respectively. Since the formation of 

vinyloxy ion from vinylacetate is a reversible 

process, increasing the temperature from -30 to 

0
0
С leads to decreasing of yield of vinyl ester. It 

is shown from the experimental results that the 

yield of vinyl esters has decreased with the in-

creasing of acidity of selected carboxylic acids. 

This situation can be explained by the fact that 

the 2-hydroxy-4,6-dimethoxy-1,3,5-triazine ion 

is difficult to leave from the active triazine ester 

of a carboxylic acid with increasing acid 

strength. Ionization of the active triazine ester 

2-hydroxy-4,6-dimethoxy-1,3,5-triazine with 

this acid couch can lead to a vibrational state.If 

the 4-substituted group is an electron donating, 

it affects the aromatic ring with an electron ef-

fect and facilitates the formation of an active 

triazine ester. 

 

Table 1. Effect of reagents on carboxylic acid vinylester yield (carboxylic acid: vinylacetate: CDMT: metall reagents in 

1:1:1:1 mole ratio, temperature -30
0
C, solvent THF) 

Reagents 
Yield of product, % 

I II III IV V VI VII VIII IX X 

3,3′-Ph2BINOL-2Li 44 49 51 56 50 34 44 49 46 62 

BuLi 51 57 60 65 58 34 46 51 46 63 

KO
tr
Bu 67 71 74 81 72 42 57 63 56 75 

Zn(OTf)2 69 72 75 82 74 44 60 66 59 78 

 

Table 2. Effect of temperature, mole ratio and nature of reagents on yield of carboxylic acid vinyl esters (solvent THF) 

R-COOH: 

СН3-COO-CH=CH2 

mole ratio 

Temperature, 
0
С 

Yield of product, % 

I II III IV V VI VII VIII IX X 

 Zn(OTf)2 

1:1.0 

-30 69 72 75 82 74 44 60 66 59 78 

-20 63 70 73 79 72 42 57 63 56 74 

0 47 52 54 58 52 30 40 45 40 53 

1:1.2 

-30 82 85 88 91 82 49 67 73 65 85 

-20 74 83 86 87 80 46 63 66 61 75 

0 55 61 64 65 58 33 44 47 43 54 

1:1.4 

-30 64 66 68 70 63 38 52 56 50 65 

-20 57 64 66 67 61 36 48 50 47 57 

0 42 47 49 50 44 26 33 36 33 41 
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The structure of the synthesized vinyl es-

ters was confirmed by spectroscopic methods. 

(
1
H, 

13
C NMR and IR; see also Supplemen-

taryMaterials), as a result of the analysis of 
1
H 

NMR spectrums, it was found that the vinyl 

group contained –CH2 chemical shift regions in 

the range of 3.76–4.99 ppm, and –CH of the 

vinyl group was obtained 7.14–7.67 ppm. In 

addition, in IR was observed the vinyl group (–

CH=CH2) in the regions of 1246 and 1645 cm
-1

 

respectively. 

Conclusions 

In this work, the reactions of vinyl substi-
tution of some aromatic carboxylic acids with 
different substituents with vinyl acetate were 
carried out in the presence of 2-chloro-4,6-
dimethoxy-1,3,5-triazine and vinyl esters of 4-
methoxybenzoic, 4-tertiary butylbenzoic, 3,4-
dimethoxybenzoic, 4-methylbenzoic, 4-fluor-
benzoic, 2-brombenzoic, 4-brombenzoic, phe-
nylacetate, 4-nitrobenzoic and benzoic acid 
were synthesized. In the process, an exchange 
reaction of the vinyl group takes place between 
the triazine active ester of carboxylic acid and 
vinyl acetate. It was determined that the yield of 
vinyl esters of aromatic carboxylic acids has 
increased in the order: of 3,3ʹ-Ph2BINOL-

2Li/ТHF<BuLi/ТHF<KO
t
Bu/ТHF<Zn(OTf)2/ТHF. 

If the 4-substituted substituent contains a pair of 
electrons, which affects the aromatic ring and, 
facilitates the formation of active triazine ester 
accordingly the yield of the product has in-
creased. It is shown that it is becoming difficult 
to remove 2-hydroxy-4,6-dimethoxy-1,3,5-tri-
azine ion from their active triazine ester with 
increasing acidity of carboxylic acid, as a result, 
the yield of vinyl esters has decreased. 

Acknowledgments 
The authors are thankful for the techno-

logical support of the Institute of Organic 

Chemistry, Faculty of Chemistry, Lodz Poly-

technic University. 

Conflicts of Interest 
Authors declare no conflict of interest. 

References 

1.  Parmanov A.B., Nurmanov S.E., Kolesinsko B., 

Maniecki T., Ziyadullayev O.E. Homogeneous 

vinylation of 2-hydroxy-2-phenylethanical acid. 

Azerbaijan Chem. J. 2019. P. 32–34. 

doi:10.32737/0005-2531-2019-4-32-34. 

2.  Tirkasheva S.I., Ziyadullaev O.E., Muzalevskiy 

V.M., Parmanov A.B. 8.13-Dimethylicosa-9.11-

Diyne-8.13-Diol. Molbank 2022.2022.M1484, 

doi:10.3390/M1484. 

3.  Schobert H. Production of Acetylene and 

Acetylene-Based Chemicals from Coal. Chem. 

Rev. 2014. V. 114. P. 1743–1760. 

doi:10.1021/cr400276u. 

4.  Jiang R., Chen Z., Zhan, K.; Liu, L.; Zhou, J.; Ai, 

Y.; Li, S.; Bao, H.; Hu, Z.; Qi, L.; et al. Reusable 

Rhodium Catalyst for the Selective 

Transvinylation of Sp 2 -C Linked Carboxylic 

Acid. Tetrahedron Lett. 2018, 59, 3279–3282, 

doi:10.1016/j.tetlet.2018.07.039. 

5.  Nicks F., Aznar R., Sainz D., Muller G., 

Demonceau A. Novel, Highly Efficient and 

Selective Ruthenium Catalysts for the Synthesis of 

Vinyl Esters from Carboxylic Acids and Alkynes. 

Eur. J. Org. Chem. 2009. P. 5020–5027. 

doi:10.1002/ejoc.200900697. 

6.  Pat. 8536367B2 USA. Vinyl Ester Production 

from Acetylene and Carboxylic Acid Utilizing 

Homogeneous Catalyst / Kimmich B., Toomey H., 

Quing Y., Torrence P. van der Waal; Doyle, M. 

2013. 

7.  Pat. 8110700 USA. Method for producing vinyl 

esters of carboxylic acids / Staffel, W.; Roettger, 

R.; Christian, M.B.; Kaczmarek, R. 2012. 

8.  Pat. 9174922 B2 USA. Method for Producing 

Vinyl Esters / Johnen, L.; Strutz, H.; Schalapski, 

K.; Nowotny, N.; Hofs, W.; Geisel, S. 2015. 

9.  Nakamura A., Tokunaga M. Au(I) Complexes-

Catalyzed Transfer Vinylation of Alcohols and 

Carboxylic Acids. Tetrahedron Lett. 2008, 49, 

3729–3732, doi:10.1016/j.tetlet.2008.04.037. 

10.  Melis K., Opstal T., Verpoort F. Selective 

Dimerisation and Addition of Carboxylic Acids to 

Terminal Alkynes, Catalysed by Thermolysed 

Grubbs’ Catalyst: A Novel Synthesis of Enynes 

and Vinyl Esters. Eur. J. Org. Chem. 2002. 2002. 

P. 3779–3784, doi:10.1002/1099-0690(200211) 

2002:22<3779::AID-EJOC3779>3.0.CO;2-J. 

11.  Gao J., Guan D., Xu D., Zhao L., Zhang L., Li M. 

Eco-Environmental Synthesis of Vinyl Benzoate 

through Transesterification Catalyzed by Pd/C 

Catalyst. Bull. Chem. Soc. Ethiop. 2018. V. 32. 

No 351. doi:10.4314/bcse.v32i2.13. 

12.  Ziriakus J., Zimmermann T.K., Pöthig A., Drees 

M., Haslinger S., Jantke D., Kühn F.E. 

Ruthenium-Catalyzed Transvinylation - New 

Insights. Adv. Synth. Catal. 2013. V. 355. P. 

2845–2859, doi:10.1002/adsc.201300447. 

13.  Nakagawa H., Okimoto Y., Sakaguchi S., Ishii Y. 

Synthesis of Enol and Vinyl Esters Catalyzed by 

an Iridium Complex. Tetrahedron Lett. 2003. V. 



SYNTHESIS OF VINYL ESTERS OF SOME AROMATIC CARBOXYLIC….. 

AZERBAIJAN CHEMICAL JOURNAL  № 2 2024 

59 

44. P. 103–106. doi:10.1016/S0040-

4039(02)02451-6. 

14.  Goossen L.J., Paetzold J., Koley D. Regio-

controlled Ru-Catalyzed Addition of Carboxylic 

Acids to Alkynes: Practical Protocols for the 

Synthesis of Vinyl EstersWe Thank Prof. Dr. M. 

T. Reetz for Generous Support and Constant 

Encouragement, and Gratefully Acknowledge the 

DFG, the FCI, and the BMBF for Financial 

Support. Chem. Commun. 2003. P. 706–707, 

doi:10.1039/b211277a. 

15.  Ishihara K., Nakajima N., Itoh T., Yamaguchi H., 

Nakamura K., Furuya T., Hamada H. A 

Chemoenzymatic Synthesis of Aromatic 

Carboxylic Acid Vinyl Esters. J. Mol. Catal. B 

Enzym. 1999. V. 7. P. 307–310. 

doi:10.1016/S1381-1177(99)00090-9. 

16.  Barbara I., Birot M., Bismarck A., Deleuze H. 

Preparation of Divinyl Esters by Transvinylation 

between Vinyl Acetate and Dicarboxylic Acids. 

Arkivoc 2015. 2016. P. 23–35. 

doi:10.3998/ark.5550190.p009.410. 

17.  Kaliyaperumal Appaye S., Pandurang Nikumbh 

S., Reddy Govindapur R., Banerjee S., Bhalerao 

D.S., Syam Kumar U.K. Ethenolate Transfer 

Reactions: A Facile Synthesis of Vinyl Esters. 

Helv. Chim. Acta 2014. V. 97. P. 1115–1122. 

doi:10.1002/hlca.201300396. 

18.  Gooßen L.J., Rodríguez N., Gooßen K. Carboxylic 

Acids as Substrates in Homogeneous Catalysis. 

Angew. Chem. Int. Ed. 2008. V. 47. P. 3100–

3120. doi:10.1002/anie.200704782. 

19.  Blotny G. Recent Applications of 2,4,6-Trichloro-

1,3,5-Triazine and Its Derivatives in Organic 

Synthesis. Chem.Inform 2006. V. 37. 

doi:10.1002/chin.200651255. 

20.  Kamiñski Z.J., Kolesiñska B., Małgorzata M. Mild 

and Efficient Synthesis of Carboxylic Acid 

Anhydrides from Carboxylic Acids and Triazine 

Coupling Reagents. Synth. Commun. 2004. V. 34. 

P. 3349–3358. doi:10.1081/SCC-200030581. 

21.  Wu X.F., Neumann H. Zinc-Catalyzed Organic 

Synthesis: 

Reactions. Adv. Synth. Catal. 2012. V. 354. P. 

3141–3160. doi:10.1002/adsc.201200547. 

22.  Parmanov A.B., Nurmonov S.Э., Tursunov Sh., 

Erkhanova Y. Facile synthesis of vinyl esters of 

aromatic carboxylic acids with the participation of 

2-chloro-4,6-dimethoxy-1,3,5-triazine. E3S Web 

of Conferences 401, 04055 (2023). 

23. Perrin D.D., Armarego W.L.F., Perrin D.R. Purifi-

cation of Laboratory Chemicals; Pergamon: New 

York, 1983. 

 

VİNİLASETATDAN BƏZİ AROMATİK KARBOKSİL TURŞULARININ VİNİL ESTERLƏRİNİN SİNTEZİ 

A.B.Parmanov, S.E.Nurmanov, O.E.Ziyadullaev, L.S.Xoroşko, S.İ.Tirkasheva 

Bu işdə aromatik karboksilik turşuların 2-xloro-4,6-dimetoksi-1,3,5-triazin (CDMT) vinil efirlərinin iştirakı ilə aromatik 

halqada əvəzediciləri olan benzoy turşusunun törəmələrinin vinil asetatla reaksiyası ilə müəyyən edilmişdir. sintez olu-

nur. İlkin birləşmələrin təbiətinin təsiri, temperatur, sink triflorometil-sulfonat (Zn(OTf)2), dilitium 3,3′-difenilbinaftolat 

(3,3′-Ph2BINOL-2Li), üçüncü dərəcəli kalium butilat (KO
tr
Bu), butillitium (BuLi) sintez edilmiş birləşmələrin məhsul-

darlığı tədqiq edilmişdir. Sintez edilmiş vinil efirlərinin quruluşu IR, 
1
H NMR, 

13
C NMR spektroskopiyaları ilə sübut 

edilmişdir. 

Açar sözlər: Aromatik karboksilik turşular, 2-xloro-4,6-dimetoksi-1,3,5-triazin, karboksilik turşuların aktiv triazin 

efirləri, vinilasetat, aromatik karboksilik turşuların vinil efirləri. 


