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ABSTRACT 

Novel ring-substituted isobutyl phenylcyanoacrylates, RPhCH=C(CN)CO2CH2CH(CH3)2, 

where R is 2-fluoro-5-iodo, 2-fluoro-6-iodo, 2-trifluoromethyl, 3-trifluoromethyl, 4-

trifluoromethyl, 2-trifluoromethoxy, 3-trifluoromethoxy, 4-trifluoromethoxy, 2,4,5-

trimethyl, 2,4,6-trimethyl, 2,3,5,6-tetramethyl, pentamethyl, 2,3-dimethyl-4-methoxy, 2,5-

dimethyl-4-methoxy, 2,4-dimethoxy-3-methyl, 2,4-dimethoxy-6-methyl were synthesized 

by the piperidine catalyzed Knoevenagel condensation of ring-substituted benzaldehydes 

and isobutyl cyanoacetate and characterized by CHN analysis, IR, 1H and 13C NMR. The 

acrylates were copolymerized with styrene in solution with radical initiation (ABCN) at 

70C. The compositions of the copolymers were calculated from nitrogen analysis.  
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1. Introduction 

Fluoro-iodo ring-substitued compounds, like 2-ethenyl-1-fluoro-3-iodobenzene was 

involved in a variety of reactions: regioselective tandem C-H alkylation/coupling reaction of 

ortho-iodophenylethylenes via C,C-Pallada(II)cycles [1], synthesis of dibenzo[b,f]oxepins 

by ring-closing metathesis [2], convergent synthesis of (-)-quinocarcin based on the 

combination of Sonogashira coupling and gold(I)-catalyzed 6-endo-dig hydroamination [3], 

total synthesis of (-)-quinocarcin by gold(I)-catalyzed regioselective hydroamination [4], 

preparation of heteroaromatic macrocyclic ether chemotherapeutic agents for treatment of 

cancer [5], Lewis acid catalyzed formal intramolecular [3 + 3] cross-cycloaddition of 

cyclopropane 1,1-diesters for construction of benzobicyclo[2.2.2]octane skeletons [6]. 

Trifluoromethyl styrenes are reported in several recent publications: visible light-mediated 

tandem addition/elimination reaction of iododifluoromethyl ketones and alkenes [7], 

palladium-catalyzed radical tandem dearomatization of indoles with unactivated alkenes [8], 

photoinitiated multicomponent anti-Markovnikov alkoxylation over graphene oxide [9], 

electrochemical ring-opening dicarboxylation of strained carbon-carbon single bonds with 

CO2 leading to synthesis of diacids and derivatization into polyesters [10]. Cu-catalyzed 

alkylation-cyanation type difunctionalization of styrenes with aliphatic aldehydes and 

TMSCN via decarbonylation [11]. Trifluoromethoxy ring-substituted styrenes also reported 

in tuning the latent behavior of molybdenum imido alkylidene N-heterocyclic carbene 
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complexes in dicyclopentadiene polymerization [12], in superbase-catalyzed anti-

Markovnikov alcohol addition reactions to aryl alkenes [13], in study of effects of the 

chelating alkoxy ligand modifications on the structure and catalytic activity of ruthenium 

carbene complexes [14], in preparation of substituted anthranilic acids as potent 

dihydroorotate dehydrogenase inhibitors [15]. 2,4,6-Trimethyl ring-substituted 

cyanophenylacrylate is reported in study of the mass spectra of ethyl α-cyano-β-(2- or 4-

substituted phenyl)acrylates [16] and in catalyst study of the Knoevenagel condensation 

[17]. Another similar compound, ethyl ester of 2-cyano-3-(2,4,6-trimethylphenyl)-2-

butenoic acid was used in preparation of ethyl α-cyano-β-(o-tolyl)acrylate and ethyl α-

cyano-β-methyl-β-mesitylacrylate [18]. 2-Ethenyl-1,3,5-trimethylbenzene was involved in 

(1) cathodic regioselective coupling of unactivated aliphatic ketones with alkenes [19], (2) in 

iodine-initiated dioxygenation of aryl alkenes using tert-butylhydroperoxides and water 

leading to vicinal diols and bisperoxides [20], (3) in Palladium(II) catalyzed site-selective C-

H olefination of imidazo[1,2-a]pyridines [21], (4) in hydroboration of terminal alkenes and 

trans-1,2-diboration of terminal alkynes catalyzed by a manganese(I) alkyl complex [22], (5) 

in catalytic asymmetric [3+2] annulation of Hantzsch esters with racemic N-

sulfonylaziridines [23], (6) in hydroalkylation of styrenes with benzylamines by potassium 

hydride [24]. 3-Ethenyl-1,2,4,5-tetramethylbenzene is reported in synthesis of cyclopropyl 

ring by action of sodium amide on exo-methyleneammonium ions obtained from 

rearrangement of certain 2,6-dimethylbenzyltrimethylammonium ions [25], and in studies of 

thermal reactivity of polynuclear aromatic hydrocarbons [26]. 1-Ethenyl-2,3,4,5,6-

pentamethylbenzene was active in Manganese-catalysed divergent silylation of alkenes [27], 
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in photoredox divergent 1,2-difunctionalization of alkenes with gem-dibromides [28], in 

mechanistic studies on Platinum(II) catalyzed hydroarylation of alkynes [29], in studies of 

conductivity molecular nanostructures assembled from charge-transfer complexes grafted 

onto silicon surfaces [30], in polymerization yielding poly(pentamethylstyrene) [31].  

        In this work we have prepared novel isobutyl phenylcyanoacrylates (IPCA), 

RPhCH=C(CN)CO2CH2CH(CH3)2, where R is 2-fluoro-5-iodo, 2-fluoro-6-iodo, 2-

trifluoromethyl, 3-trifluoromethyl, 4-trifluoromethyl, 2-trifluoromethoxy, 3-

trifluoromethoxy, 4-trifluoromethoxy, 2,4,5-trimethyl, 2,4,6-trimethyl, 2,3,5,6-tetramethyl, 

pentamethyl, 2,3-dimethyl-4-methoxy, 2,5-dimethyl-4-methoxy, 2,4-dimethoxy-3-methyl, 

2,4-dimethoxy-6-methyl, and explored the feasibility of their copolymerization with styrene. 

To the best of our knowledge, there have been no reports on either synthesis of these 

compounds, nor their copolymerization with styrene [32]. 

 

2. Experimental 

2-Fluoro-5-iodo, 2-fluoro-6-iodo, 2-trifluoromethyl, 3-trifluoromethyl, 4-trifluoromethyl, 2-

trifluoromethoxy, 3-trifluoromethoxy, 4-trifluoromethoxy, 2,4,5-trimethyl, 2,4,6-trimethyl, 

2,3,5,6-tetramethyl, pentamethyl, 2,3-dimethyl-4-methoxy, 2,5-dimethyl-4-methoxy, 2,4-

dimethoxy-3-methyl, 2,4-dimethoxy-6-methylbenzaldehydes, isobutyl cyanoacetate, 

piperidine, styrene, 1,1'-azobis(cyclohexanecarbonitrile) (ABCN), and toluene supplied 

from Sigma-Aldrich Co., were used as received. Instrumentation is reported in [33]. 
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3. Results and discussion 

3.1. Synthesis and characterization of isobutyl phenylcyanoacrylates  

All isobutyl phenylcyanoacrylates compounds were synthesized by Knoevenagel 

condensation [34] of appropriate benzaldehydes with isobutyl cyanoacetate, catalyzed by 

base, piperidine (Scheme 1). 

 

+

R

O H

CH2

CO2CH2CH(CH3)2

CN

CO2CH2CH(CH3)2

CN

H

R
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Scheme 1. Synthesis of isobutyl R-phenylcyanoacrylates, where R is 2-fluoro-5-iodo, 2-

fluoro-6-iodo, 2-trifluoromethyl, 3-trifluoromethyl, 4-trifluoromethyl, 2-trifluoromethoxy, 

3-trifluoromethoxy, 4-trifluoromethoxy, 2,4,5-trimethyl, 2,4,6-trimethyl, 2,3,5,6-

tetramethyl, pentamethyl, 2,3-dimethyl-4-methoxy, 2,5-dimethyl-4-methoxy, 2,4-

dimethoxy-3-methyl, 2,4-dimethoxy-6-methyl.  

 

The preparation procedure was essentially the same for all the monomers. In a typical 

synthesis, equimolar amounts of isobutyl cyanoacetate and an appropriate benzaldehyde 

were mixed in equimolar ratio in a 20 mL vial. A few drops of piperidine were added with 

stirring. The reactions was allowed to proceed 48 hrs at r.t. The product of the reaction was 

isolated by filtration and purified by crystallization from 2-propanol. The condensation 

reaction proceeded smoothly, yielding products, which were purified by conventional 
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techniques. Melting points of the compounds in crystalline state were measured by DSC. 

The compounds were characterized by IR, 1H and 13C NMR spectroscopies. No 

stereochemical analysis of the novel ring-substituted IPCA was performed since no 

stereoisomers (E or/and Z) of known configuration were available.  

 

3.1.1. Isobutyl 2-fluoro-5-iodophenylcyanoacrylate  

Yield: 76.3%; 1H NMR:  8.6 (s, 1H, CH=), 8.3-6.6 (m, 3H, Ph), 4.1 (d, 2H, CH2), 2.1 

(m, 1H, CH), 1.0 (d, 6H, CH3); 
13C NMR:   167 (C=O), 159 (HC=), 145, 145, 141, 138, 

124, 122 (Ph), 115 (CN), 107 (C=), 74 (CH2), 30 (CH), 19 (CH3); IR: (cm-1) 2987 (m, C-

H), 2224 (m, CN), 1738 (s, C=O), 1627 (s, C=C), 1244 (s, C-O-CH3), 825, 744 (s, C-H 

out of plane). Anal. calcd. for C14H13FINO2: C, 45.06; H, 3.51; N, 3.75; Found: C, 45.88; 

H, 3.76; N, 3.87. 

3.1.2. Isobutyl 2-fluoro-6-iodophenylcyanoacrylate  

Yield 87.1%; 1H NMR:  7.8 (s, 1H, CH=), 7.3-6.7 (m, 3H, Ph), 4.1 (d, 2H, CH2), 2.1 (m, 

1H, CH), 1.0 (d, 6H, CH3); 
13C NMR:  165 (C=O), 156 (HC=), 137, 136, 135, 134 (Ph), 

116 (CN), 105 (C=), 73 (CH2), 28 (CH), 19 (CH3)2; IR: (cm-1) 3124-2809 (m, C-H), 2225 

(m, CN), 1740 (s, C=O), 1636 (s, C=C), 1281 (s, C-O-CH3), 832 (s, C-H out of plane). 

Anal. calcd. for C14H13FINO2: C, 45.06; H, 3.51; N, 3.75; Found: C, 43.78; H, 3.98; N, 

3.84. 

3.1.3. Isobutyl 2-trifluoromethylphenylcyanoacrylate  
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Yield 78.3%; 1H NMR:  8.7 (s, 1H, CH=), 8.3-7.2 (m, 4H, Ph), 4.2 (d, 2H, CH2), 2.1 (m, 

1H, CH), 1.0 (d, 6H, CH3); 
13C NMR:  166 (C=O), 151 (HC=), 147, 132, 130, 127, 125, 

118 (Ph), 123 (CF3), 116 (CN), 109 (C=), 70 (CH2), 28 (CH), 19 (CH3)2; IR: (cm-1) 2961 

(m, C-H), 2250, 2231 (m, CN), 1734 (s, C=O), 1653 (s, C=C), 1255 (s, C-O-CH3), 789 

(s, C-H out of plane). Anal. calcd. for C15H14F3NO2: C, 60.61; H, 4.75; N, 4.71; Found: 

C, 59.86; H, 5.22; N, 5.25. 

3.1.4. Isobutyl 3-trifluoromethylphenylcyanoacrylate  

Yield 87.2%; mp 89.1°C; 1H NMR  8.3 (s, 1H, CH=), 8.1-7.6 (m, 4H, Ph), 4.1 (d, 2H, 

CH2), 2.0 (m, 1H, CH), 1.0 (d, 6H, CH3); 
13C NMR   162 (C=O), 153 (HC=), 133, 132, 

130, 128, 125, 121, 120 (Ph), 115 (CN), 123 (CF3), 106 (C=), 72 (CH2), 28 (CH), 19 

(CH3); IR (cm-1): 2984 (m, C-H), 2229 (m, CN), 1718 (s, C=O), 1618 (s, C=C), 1269 (s, 

C-O-CH3), 785, 739 (s, C-H out of plane). Anal. Calcd. for C15H14F3NO2: C, 60.61; H, 

4.75; N, 4.75; Found: C, 60.90; H, 4.72; N, 4.74. 

3.1.5. Isobutyl 4-trifluoromethylphenylcyanoacrylate 

Yield 91.4%; mp 67°C; 1H NMR:  8.3 (s, 1H, CH=), 8.2-7.0 (m, 4H, Ph), 4.1 (d, 2H, 

CH2), 2.1 (m, 1H, CH), 0.9 (d, 6H, CH3); 
13C NMR:  162 (C=O), 153 (HC=), 135, 131, 

129, 126,  (Ph), 115 (CN), 106 (C=), 73 (CH2), 28 (CH), 19 (CH3); IR: (cm-1) 2963 (m, 

C-H), 2222 (m, CN), 1719 (s, C=O), 1672 (s, C=C), 1259 (s, C-O-CH3), 847, 722 (s, C-H 

out of plane). Anal. calcd. for C15H14F3NO2: C, 60.61; H, 4.75; N, 4.71; Found: C, 58.48; 

H, 4.75; N, 4.78. 

3.1.6. Isobutyl 2-trifluoromethoxyphenylcyanoacrylate  
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Yield 79.1%; mp 51°C; 1H NMR:  8.6 (s, 1H, CH=), 7.6-7.0 (s, 4H, Ph), 4.1 (d, 2H, 

CH2), 2.1 (m, 1H, CH), 1.0 (d, 6H, CH3); 
13C NMR:  162 (C=O), 147 (HC=), 134, 130, 

127, 125 (Ph), 121 (CF3), 114 (CN), 106 (C=), 73 (CH2), 28 (CH), 19 (CH3)2; IR: (cm-1) 

2968 (m, C-H), 2229 (m, CN), 1732 (s, C=O), 1605 (s, C=C), 1238 (s, C-O-CH3), 768 (s, 

C-H out of plane). Anal. calcd. for C15H14F3NO3: C, 57.51; H, 4.50; N, 4.47; Found: C, 

56.75; H, 4.89; N, 4.86. 

3.1.7. Isobutyl 3-trifluoromethoxyphenylcyanoacrylate 

Yield 78%; mp 71.9°C; 1H NMR  8.3 (s, 1H, CH=), 8.0-7.3 (m, 4H, Ph), 4.1 (d, 2H, 

CH2), 2.1 (m, 1H, CH), 0.9 (d, 6H, CH3) ; 
13C NMR  162 (C=O), 153 (HC=), 133, 131, 

129, 125, 123 (Ph), 119 (CF3), 115 (CN), 105 (C=), 73 (CH2), 28 (CH), 19 (CH3)2; IR 

(cm-1): 3412 (m, C-H), 2225 (m, CN), 1744 (s, C=O), 1614 (s, C=C), 1228 (s, C-O-CH3), 

812 (s, C-H out of plane). Anal. Calcd. for C15H14F3NO3: C, 57.51; H, 4.50; N, 4.47; 

Found: C, 57.29; H, 4.62; N, 4.75. 

3.1.8. Isobutyl 4-trifluoromethoxyphenylcyanoacrylate  

Yield 46%; 1H NMR  8.3 (s, 1H, CH=), 8.1-7.2 (s, 4H, Ph), 4.1 (s, 2H, CH2), 2.0 (m, 

1H, CH), 1.0 (d, 6H, (CH3)2; 
13C NMR  162 (C=O), 153 (HC=), 133, 130, 122, 121 

(Ph), 119 (CF3), 115 (CN), 104 (C=), 73 (CH2), 28 (CH), 20 (CH3)2; IR (cm-1): 2936 (m, 

C-H), 2224 (m, CN), 1738 (s, C=O), 1657 (s, C=C), 1276 (s, C-O-CH3), 841 (s, C-H out 

of plane). Anal. Calcd. for C15H14F3NO3: C, 57.51; H, 4.50; N, 4.47; Found: C, 58.29; H, 

4.62; N, 4.67. 

3.1.9. Isobutyl 2,4,5-trimethylphenylcyanoacrylate  
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Yield: 89%; 1H NMR:  8.7 (s, 1H, CH=), 8.1, 7.0 (2H, Ph), 4.1 (d, 2H, CH2), 2.3 (s, 9H, 

CH3),  2.2 (m, 1H, CH), 1.0 (d, 6H, CH3); 
13C NMR:   163 (C=O), 153 (HC=), 149, 142, 

138, 135, 132, 130, 128 (Ph), 116 (CN), 102 (C=), 72 (CH2), 31 (CH), 19 (CH3); IR   

(cm-1) 3507 (m, C-H), 2225 (m, CN), 1719 (s, C=O), 1656 (s, C=C), 1276 (s, C-O-CH3), 

828 (s, C-H out of plane). Anal. calcd. for C17H21NO2: C, 75.25; H, 7.80; N, 5.16; Found: 

C, 72.62; H, 7.90; N, 6.02. 

3.1.10. Isobutyl 2,4,6-trimethylphenylcyanoacrylate  

Yield 72%; 1H NMR:  7.8 (s, 1H, CH=), 6.9 (2H, Ph), 4.1 (d, 2H, CH2), 2.3 (s, 9H, 

CH3Ph), 2.1 (m, 1H, CH), 1.0 (d, 6H, CH3); 
13C NMR:  162 (C=O), 158 (HC=), 140, 

136, 129 (Ph), 115 (CN), 110 (C=), 73 (CH2), 28 (CH), 23, 22, 20, 19 (CH3)2; IR: (cm-1) 

3447 (m, C-H), 2233 (m, CN), 1710 (s, C=O), 1636 (s, C=C), 1284 (s, C-O-CH3), 838 (s, 

C-H out of plane). Anal. calcd. for C17H21NO2: C, 75.25; H, 7.80; N, 5.16; Found: C, 

70.79; H, 7.41; N, 5.37. 

3.1.11. Isobutyl 2,3,5,6-tetramethylphenylcyanoacrylate  

Yield 72%; 1H NMR:  8.5 (s, 1H, CH=), 7.0 (s, 1H, Ph), 4.2 (d, 2H, CH2), 2.2 (s, 12H, 

CH3Ph), 2.1 (m, 1H, CH), 1.0 (d, 6H, CH3); 
13C NMR:  162 (C=O), 160 (HC=), 134, 

133, 131 (Ph), 114 (CN), 111 (C=), 73 (CH2), 28 (CH), 19,17 (CH3)2; IR: (cm-1) 2964 (m, 

C-H), 2233 (m, CN), 1730 (s, C=O), 1658 (s, C=C), 1271 (s, C-O-CH3), 781 (s, C-H out 

of plane). Anal. calcd. for C18H23NO2: C, 75.76; H, 8.12; N, 4.91; Found: C, 75.86; H, 

8.22; N, 4.25. 

3.1.12. Isobutyl pentamethylphenylcyanoacrylate  
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Yield 91%; mp 78°C; 1H NMR  8.6 (s, 1H, CH=), 4.1 (d, 2H, CH2), 2.2 (s, 15H, 

CH3Ph), 2.1 (m, 1H, CH), 1.0 (d, 6H, CH3); 
13C NMR   162 (C=O), 155 (HC=), 137, 

133, 131, 129, 117 (Ph), 114 (CN), 123 (CF3), 106 (C=), 72 (CH2), 28 (CH), 19-16 

(CH3); IR (cm-1): 2976 (m, C-H), 2233 (m, CN), 1729 (s, C=O), 1647 (s, C=C), 1267 (s, 

C-O-CH3), 785 (s, C-H out of plane). Anal. Calcd. for C19H25NO2: C, 76.22; H, 8.42; N, 

4.68; Found: C, 74.92; H, 8.48; N, 4.84. 

3.1.13. Isobutyl 2,3-dimethyl-4-methoxyphenylcyanoacrylate 

Yield 80.4%; mp 123.4°C; 1H NMR:  8.7 (s, 1H, CH=), 8.3, 6.9 (s, 2H, Ph), 4.2 (d, 2H, 

CH2), 4.0 (s, 3H, OCH3), 2.2 (s, 6H, CH3Ph), 2.1 (m, 1H, CH), 0.9 (d, 6H, CH3); 
13C 

NMR:  163 (C=O), 154 (HC=), 140, 133, 128, 126, 123, 108 (Ph), 116 (CN), 101 (C=), 

72 (CH2), 56 (OCH3), 28 (CH), 19, 16, 15, 12 (CH3); IR: (cm-1) 2963 (m, C-H), 2222 (m, 

CN), 1719 (s, C=O), 1672 (s, C=C), 1259 (s, C-O-CH3), 847, 722 (s, C-H out of plane). 

Anal. calcd. for C17H21NO3: C, 71.06; H, 7.37; N, 4.87; Found: C, 70.35; H, 7.35; N, 

5.08. 

3.1.14. Isobutyl 2,5-dimethyl-4-methoxyphenylcyanoacrylate  

Yield 89%; mp 80.3°C; 1H NMR:  8.5 (s, 1H, CH=), 8.2, 6.7 (s, 2H, Ph), 4.2 (d, 2H, 

CH2), 3.9 (s, 3H, OCH3), 2.2 (s, 6H, CH3Ph), 2.1 (m, 1H, CH), 1.0 (d, 6H, CH3); 
13C 

NMR:  164 (C=O), 151 (HC=), 141, 131, 126, 123, 112 (Ph), 116 (CN), 106 (C=), 72 

(CH2), 56 (OCH3), 28 (CH), 20, 19, 16 (CH3); IR: (cm-1) 2962 (m, C-H), 2218 (m, CN), 

1717 (s, C=O), 1621 (s, C=C), 1245 (s, C-O-CH3), 782 (s, C-H out of plane). Anal. calcd. 

for C17H21NO3: C, 71.06; H, 7.37; N, 4.87; Found: C, 70.35; H, 7.35; N, 4.96. 
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3.1.15. Isobutyl 2,4-dimethoxy-3-methylphenylcyanoacrylate 

Yield 71%; mp 92.7°C; 1H NMR  8.7 (s, 1H, CH=), 8.2, 6.8 (s, 2H, Ph), 4.1 (d, 2H, 

CH2), 3.8 (s, 6H, OCH3), 2.3 (s, 3H, CH3), 2.1 (m, 1H, CH), 1.0 (d, 6H, CH3) ; 
13C NMR 

 164 (C=O), 149 (HC=), 128, 121, 118, 107 (Ph), 117 (CN), 100 (C=), 72 (CH2), 63, 56 

(OCH3), 28 (CH), 19 (CH3)2, 9 (PhCH3); IR (cm-1): 3114 (m, C-H), 2220 (m, CN), 1718 

(s, C=O), 1664 (s, C=C), 1283 (s, C-O-CH3), 811 (s, C-H out of plane). Anal. Calcd. for 

C17H21NO4: C, 67.31; H, 6.98; N, 4.62; Found: C, 66.74; H, 6.87; N, 4.45. 

3.1.16. Isobutyl 2,4-dimethoxy-6-methylphenylcyanoacrylate  

Yield 87%; mp 85.7°C; 1H NMR  8.3 (s, 1H, CH=), 7.3 (s, 2H, Ph), 4.1 (s, 2H, CH2), 

3.9 (s, 6H, OCH3), 2.3 (s, 3H, PhCH3), 2.0 (m, 1H, CH), 1.0 (d, 6H, (CH3); 
13C NMR  

163 (C=O), 151 (HC=), 141, 114, 108, 107 (Ph), 116 (CN), 96 (C=), 72 (CH2), 56, 55, 53 

(OCH3), 28 (CH), 21, 19 (CH3); IR (cm-1): 3261 (m, C-H), 2220 (m, CN), 1718 (s, C=O), 

1697 (s, C=C), 1286 (s, C-O-CH3), 848 (s, C-H out of plane). Anal. Calcd. for 

C17H21NO4: C, 67.31; H, 6.98; N, 4.62; Found: C, 67.88; H, 6.83; N, 4.65. 

 

3.3. Synthesis and characterization of styrene – IPCA copolymers 

 Copolymers of the styrene (ST) and the IPCA compounds, P(ST-co-IPCA) were 

prepared in 25-mL glass screw cap vials at ST/IPCA = 3 (mol) the monomer feed using 

0.12 mol/L of ABCN at an overall monomer concentration 2.44 mol/L in 10 mL of 

toluene. The copolymerization was conducted at 70ºC. After a predetermined time, the 

mixture was cooled to room temperature, and precipitated dropwise in methanol. The 
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composition of the copolymers was determined based on the nitrogen content. The novel 

synthesized IPCA compounds copolymerized readily with ST under free-radical 

conditions (Scheme 2) forming white flaky precipitates when their solutions were poured 

into methanol. The conversion of the copolymers was kept between 10 and 20% to 

minimize compositional drift (Table 1).  

Table 1.  Copolymerization of isobutyl phenylcyanoacrylates with styrene.  

 

 

R 

 

Yielda 

(wt%) 

 

N 

(wt%) 

ST in 

copol. 

(mol%) 

IPCA in 

copol. 

(mol%) 

2-F-5-I 13.6 1.39 85.9 14.1 

2-F-6-I 10.2 1.42 85.5 14.5 

2-CF3 12.2 2.46 72.3 27.7 

3- CF3 11.4 2.71 67.9 32.1 

4- CF3 15.6 2.61 69.7 30.3 

2-OCF3 13.2 2.05 78.1 21.9 

3-OCF3 15.4 2.18 76.0 24.0 

4-OCF3 11.4 2.64 67.6 32.4 

2,4,5-Trimethyl 11.1 2.23 77.4 22.6 

2,4,6-Trimethyl 13.4 1.31 88.5 11.5 

2,3,5,6-

Tetramethyl 

13.6 0.89 92.5 7.5 

Pentamethyl 10.8 1.01 91.3 8.7 

2,3-Dimethyl-4-

methoxy 

12.7 2.17 77.5 22.5 

2,5-Dimethyl-4-

methoxy 

12.1 1.92 81.0 19.0 

2,4-Dimethoxy-

3-methyl 

12.9 1.94 80.1 19.9 

2,4-Dimethoxy-

6-methyl 

15.3 1.51 85.7 14.3 

 

Nitrogen elemental analysis showed that between 7.5 and 32.4 mol% of IPCA is present 

in the copolymers, which is indicative of relatively high reactivity of the IPCA monomers 
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towards ST radical. Since IPCA monomers do not homopolymerize, the most likely 

structure of the copolymers would be isolated alternating IPCA monomer (y = 1) units 

with short ST sequences (x > 1) (Scheme 2).    

 

+

CO2CH2CH(CH3)2

CN

ABCN CH2 CH CH C

CO2CH2CH(CH3)2

CN

R R

x y

 

Scheme 2. Copolymerization of ST and the ring-substituted isobutyl 

phenylcyanoacrylates, RPhCH = C(CN)CO2CH2CH(CH3)2, R = 2-fluoro-5-iodo, 2-fluoro-

6-iodo, 2-trifluoromethyl, 3-trifluoromethyl, 4-trifluoromethyl, 2-trifluoromethoxy, 3-

trifluoromethoxy, 4-trifluoromethoxy, 2,4,5-trimethyl, 2,4,6-trimethyl, 2,3,5,6-tetramethyl, 

pentamethyl, 2,3-dimethyl-4-methoxy, 2,5-dimethyl-4-methoxy, 2,4-dimethoxy-3-methyl, 

2,4-dimethoxy-6-methyl.  

 

The copolymers prepared in the present work are all soluble in ethyl acetate, THF, DMF and 

CHCl3 and insoluble in methanol, ethyl ether, and petroleum ether.   

 

4 Conclusions 

Novel ring-substituted isobutyl phenylcyanoacrylates, RPhCH=C(CN)CO2CH2CH(CH3)2 

(where R is 2-fluoro-5-iodo, 2-fluoro-6-iodo, 2-trifluoromethyl, 3-trifluoromethyl, 4-

trifluoromethyl, 2-trifluoromethoxy, 3-trifluoromethoxy, 4-trifluoromethoxy, 2,4,5-

trimethyl, 2,4,6-trimethyl, 2,3,5,6-tetramethyl, pentamethyl, 2,3-dimethyl-4-methoxy, 2,5-
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dimethyl-4-methoxy, 2,4-dimethoxy-3-methyl, 2,4-dimethoxy-6-methyl) were synthesized 

and copolymerized with styrene. The compositions of the copolymers were calculated from 

nitrogen analysis.  
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