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Acryloylation and methacryloylation of sodium salicylate in an anhydrous medium yielded 
o-acryloyloxybenzoic and o-methacryloyloxybenzoic acids. Their radical polymerization or the 
polymerization of aqueous solutions of their sodium salts gave the respective polymers. The 
infrared and N M R spectra of monomers and polymers were recorded, and the antiinflammatory 
activity of the polymer of omethacryloyloxybenzoic acids was verified. 

Po lymer s con ta in ing carboxyphenyloxyl ic g roups have a t t r ac ted a t t en t ion only 
in the recent t imes 1 - 2 . T h e S c h o t t e n - B a u m a n n react ion was used t o p r e p a r e 
p -me thac ry loxybenzo ic acid f r o m p-hydroxybenzo ic ac id 1 , and o- and p-carbo-
a lkoxypheny l acrylates f r o m alkyl esters of salicylic or p -hydroxybenzo ic acids 2 . 
W e first p r e p a r e d p o l y v i n y l a lcohol ) with the end g roups of ^-aminosal icyl ic acid 
a n d verified its an t i tuberculos is activity in vitro3; later on we p repa red o-acrylo-
yloxy- a n d o m e t h a c r y l o y l o x y b e n z o i c ac ids 4 a n d their po lymers 5 . 

T h e best results in the p r epa ra t i on of o-acryloyloxybenzoic ( / ) a n d o-methacryloyl-
oxybenzo ic ( I I ) ac ids respectively were ob ta ined by acryloyla t ion a n d methacryloyl -
a t i o n of sod ium salicylate suspended in benzene , to luene , or hep tane . Both c o m p o u n d s 
a r e whi te , crystal l ine and can be s tored unchanged at r o o m t e m p e r a t u r e f o r several 
yea r s . They are soluble in benzene , c h l o r o f o r m , t e t r a c h l o r o m e t h a n e , e ther , ace tone , 
e t h a n o l , acet ic acid and in an a q u e o u s solut ion of sod ium b i ca rbona t e , a n d insoluble 
in a l ipha t ic h y d r o c a r b o n s and water . 

T h e h o m o g e n e o u s radical po lymer iza t ion of acids can be carr ied ou t in a solut ion 
of 1,4-dioxane and in an a q u e o u s solut ion of their salts. Dur ing the po lymer iza t ion 
of bo th m o n o m e r s in benzene the h o m o p o l y m e r s precipi ta te f r o m the solut ions. 
C o p o l y m e r s with s tyrene a n d isorpene were a lso p r e p a r e d f r o m o-acryloyloxyben-
zoic acid. T h e po lymer of o -methacry loy loxybenzoic acid having a compara t ive ly 
l o w molecu la r weight was p r e p a r e d with n-dodecyl m e r c a p t a n as the regula tor 
of the degree of po lymer iza t ion . T h e po lymer with Mn 1 800 was f o u n d to possess 

* Present address : Cent re of Scientific, Technical a n d Economic I n f o r m a t i o n — Central 
Technica l Bass, 110 CO Prague 1, Konv ik t ska 5. 

Col lec t ion Czechos lov . c h u m . C o m m u n . [Vol. 41] [1973] 



t;-AcryIoyloxy- and oMethacryloyloxybenzoic Acids 739 

antiinflammatory activity6, which was somewhat lower compared to 3-acetoxy-
benzoic acid. The polymerization of o-methacryloxybenzoic acid without regulator 
yielded a high-molecular weight polymer, soluble in an aqueous solution of sodium 
bicarbonate, but unlike the low-molecular weight polymer insoluble in organic 
polar solvents. 

The assumed structure of monomers I, II prepared by us and of the respective 
polymers (/ ' , II') is confirmed by the infrared spectra. The strong absorption of all 
compounds within the wave frequency range from 753 to 760 c m - 1 corresponds 
to the characteristic out-of-plane vibrations of the C—H bonds of the ortho-substitut-
ed benzene ring. Three absorption maxima in the region from 1487 to 1612 c m - 1 

also can be assigned to the benzene ring. The absorption bands at 907 and 998 c m - 1 

in the spectrum of acid I and at 902 c m - 1 in the spectrum of acid II are due to the 
out-of-plane deformational vibration; absorptions at 1640 c m - 1 and at 1646 c m - 1 

found with I and II are due to the valency vibration of the aliphatic C = C bond, 
and are lacking in the spectra of polymers I' and II'. All compounds under investiga-
tion exhibit strong absorption in the wave frequency region from 1694 to 1762 c m - 1 

characteristic of the carbonyl group. In the case of monomers the absorption maxima 
of the C = 0 groups from the free carboxylic group markedly differ by their lower 
wave frequency from those from the ester group; in the spectra of polymers the bands 
of both C = 0 groups coincide. The presence of the C H , group in monomer II is 
indicated by the absorption at 1 383 c m - 1 . In the spectrum of polymer II' the maxi-
mum at this wave frequency coincides with another band. 

The chemical shifts of protons in the N M R spectra of acids I and II and of poly-
mers / ' and II' also confirm that all four compounds possess the chemical composi-
tion and structure outlined above. 

E X P E R I M E N T A L 

Chemicals. Sodium salicylate was prepared by the gradual addition of a calculated amoun t 
of sodium bicarbonate into a suspension of salicylic acid in a double weight quanti ty of water, 
followed by removal of the water by distillation at reduced pressure and drying of the sodium 
salt in the air. Acryloyl chloride7 , b.p. 76— 78°C, 1-4346, methacryloyl chloride8 , b.p. 96 to 
97°C, 1 -4433. The other chemicals were reagent grade. 

Analytical procedures. The density of acids and their polymers was determined pycnometrically 
in light petroleum. The viscosity of polymer solutions was measured in an Ubbelohde viscometer. 
The number average molecular weight of polymers was determined osmometrically in the vapour 
phase with a Hitachi-Perkin-Eimer, model 115 apparatus . The infrared spectra were recorded 
with a Perkin-Elmer 621 spectrometer by the KBr technique, the N M R spectra were recorded 
with a PS-100 (Jeol) spectrometer at 100 Mc/s with H M D S as the internal s tandard (r = 9-95). 
The latter measurements were carried out with 10% solutions (w/v) of monomers in CDC1 3 

and 10% polymer solutions in D M S O - d 6 . 
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o-Acryloyloxybenzoic Acid (/) 

To a mixture of 80 g (0-45 mol) of sodium salicylate, 100 ml benzene and 0-2 g hydroquinone, 
a solution of 46 g (0-51 mol) of acryloyl chloride in 100 ml benzene was added with stirring 
during 1 h; the mixture was heated with constant stirring at 50°C for 5 h. On cooling to room 
temperature, filtration, distilling off benzene at reduced pressure, twofold crystallization of the 
solid residue (86 g) from benzene (with carboraffin added) and reprecipitation from an aqueous 
solution of sodium bicarbonate with hydrochloric acid, the yield was 34 g (39-6%) of I, m.p. 
114CC, d l ° 1-335. IR spectrum: 760 (Ar—H), 907, 998 ( — C H = C H 2 ) , 1487, 1579, 1608 (Ar), 
1640 ( — C H = C H 2 ) , 1694 (—COOH), 1 7 5 1 c m - 1 (—COOAr). N M R spectrum (CDC13): 
S 7 0 5 - 8 - 1 0 (m, 4 H, aromatic protons), 5-85-6-67 (m, 3 H, —CH=-CH 2 ) . For C 1 0 H 8 O 4 

(192-2) calculated: 62-45% C, 4-19% H; found: 62-35% C, 4-24% H. 

c-Methacryloyloxybenzoic Acid (II) 

By the same procedure as used for the preparation of /, 89 g of raw II was obtained from a mix-
ture of 80 g (0-45 mol) sodium salicylate, 200 ml toluene, 0-2 g hydroquinone and 54 g (0-52 mol) 
methacryloyl chloride. After threefold precipitation of / / f r o m an aqueous solution of the sodium 
salt (bleached with carboraffin) with hydrochloric acid the final product (39 g; 42-4%) had m.p. 
94°C, d%° 1-327. IR spectrum: 753 (Ar—H), 902 ( = C = C H 2 ) , 1 383 (—CH3) , 1493, 1580, 1611 
(Ar), 1646 ( = C = C H 2 ) , 1714 (—COOH), 1750 c m - 1 (—COOAr). N M R spectrum (CDC13): 
S 7-20-8-20 (m, 4 H, aromatic protons), 5-77-6-40 (m, 2 H, = C = C H 2 ) , 2-07 (s, 3 H, — CH3) . 
For C n H i 0 O 4 (206-2) calculated: 64-07% C, 4-89% H; found: 64-08% C, 4-93% H. 

Polymerization of / 

A) The solution of 7 g of / and 0-014 g of 2,2 /-azobis(isobutyronitrile) in 7-9 ml of benzene 
was heated in a sealed glass ampoule freed from air oxygen to 60°C for 24 h. The white porous 
block thus obtained was crushed and digested twice in 50 ml of boiling benzene; on drying in the 
air the yield was 6-3 g of the polymer (/ ' ) , density d l ° 1-37, [>/] 0-64 dl/g (1,4-dioxan, 20°C). 
The powderlike polymer was sintered within the temperature range of 145 to 150°C. It was soluble 
in 1,4-dioxane, dimethylformamide, dimethyl sulphoxide, and in an aqueous solution of sodium 
bicarbonate, was strongly swollen in ethyl alcohol, acetone, and chloroform, and was insoluble 
in benzene, toluene, tetrachloromethane and light petroleum. IR spectrum: 753 (Ar—H), 1494, 
1588, 1612 (Ar), 1762 c m " 1 (—COOH, —COOAr). N M R spectrum (dimethylsulphoxide-d6): 
<5 6-80-7-87 (m, 4 H, aromatic protons), 3-10 (bs, 1 H, CH), 2-00 (bs, 2 H, C H 2 ) . B ) 2-4 g I, 
1-32 g of anhydrous sodium carbonate, 0-68 g of potassium persulphate and 12-5 g of distilled 
water were weighed and placed in a glass ampoule. The latter was freed from air oxygen, sealed 
and heated to 60°C for 17 h. 1-2 g of / ' was precipitated from an aqueous solution of the polymer 
of the sodium salt of / by adding dilute hydrochloric acid (1 :1 ) . The analysis of the polymer 
gave 62-84% C and 4-14% H. 

Polymerization of II 

A) Similarly to the polymerization of / by procedure A, 11-2 g of white powder was obtained 
from a mixture of 14-4 g II, 0-15 g of 2,2'-azobis(isobutyronitrile), 0-1 g of dodecyl mercaptan 
and 30 ml od benzene. After that the product was purified by precipitation with heptane from 
a solution in 70 ml of chloroform, and dried in the air; the yield was 10 g of polymer (II'), = 
= 1-38, M n 1800, [t]] 0-053 dl/g (chloroform, 20°C). The powder was sintered within the tem-
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perature range of 185 to 190°C. It was soluble in ethyl alcohol, acetone, chloroform, 1,4-dioxane, 
dimethyl sulphoxide and in an aqueous solution of sodium bicarbonate, and insoluble in benzene, 
toluene, te t rachloromethane, and light petroleum. IR spectrum: 754 (Ar—H), 1491, 1589, 1612 
(Ar), 1 754 c m " 1 ( — C O O H , — C O O A r ) . N M R spectrum (dimethyl sulphoxide-d6) : d 7 - 2 0 - 7 - 9 0 
(m, 4 H, a romat ic protons), 2-50 (bs, 2 H, C H 2 ) , 1-40 (s, 3 H, C H 3 ) . B) The heating of a mixture 
of 7 g of II, 0-014 g of 2,2'-azobis(isobutyronitrile) and 7-9 ml of benzene to 60°C for 60 h, 
isolation of the polymer and its boiling in benzene yielded 6-6 g of powderlike polymer. Unlike 
the low-molecular weight polymer described in the preceding chapter the polymer was insoluble 
in organic solvents, but could be dissolved in an aqueous solution of sodium bicarbonate (1%), 
[//] 1 -64 dl/g (20°C. 

The authors are indebted to Dr H. Pivcovci and Dr P. Schmidt for measuring the N M R and IR 
spectra and assistance in their interpretation. 
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