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Abstract- The cross-coupling of iodobenzenes with ethyl 

2-ethoxy- and 3-ethoxyacrylate in the presence of palladium- 

charcoal gave ethyl a-ethoxy- and 8-ethoxycinnamates in moderate 

yields. The cross-coupling of N-heteroaryl iodides with the 

same acrylates was alsc described. 

The palladium-catalyzed cross-coupling of aryl and heteroaryl halides with olefins 

(Heck reaction) is a powerful method to introduce alkenyl side-chains into arenes 

and heteroarenes.lr2 We in"estigated the palladium-catalyzed cross-coupling of 

aryl and N-heteroaryl iodides with ethyl 2-ethoxy- and 3-ethoxyacrylate in order 

to introduce a- and 8-ketoester equivalent side-chains into arenes and N-hetero- 

arenesf3 which is subject of the present paper. 

When iodobenzene (la) was allowed to react with ethyl 2-ethoxyacrylate under 

typical Heck reaction conditions which are to heat the substrate in the presence 

of palladium (11) acetate at 120.C for 24 h in triethylamine, ethyl o-ethoxycinnam- 

ate (Zal was obtained in only 20 % yield (Run 11. Therefore, in order to find mare 

suitable reaction conditions, la was treated with ethyl 2-ethoxyacrylate under the 

conditions shown in Table I. Consequently, it is concluded that the reaction con- 

ditions using 5 % palladium-carbon as a catalyst, potassium carbonate as a base, 

and dimethylformamide (DNF) or acetonitrile as a solvent were more favorable to the 

cross-coupling (Run 4 and 5 ) .  
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Table I. Palladium-catalyzed Reaction of Iodobenzene with Ethyl 2-Ethoxyacrylate 

Run Catalyst Base solvent Yield ( % )  

1 Pd IOAcI Et3N - 20 

2 Pd(OAc1 Et3N DMF 50 

3 Pd (OAcl 2-Et4NC1 K2C03 DMF 54 

4 5% Pd-C =zc03 OMF 57 
5 5% Pd-C MeCN 60 K2C03 
6 5% Pd-C EtOH 24 

KzC03 
7 5% Pd-C K,CO,-AcOK EtOH 36 

Although the cross-coupling of la with ethyl 3-ethoxyacrylate under the same reac- 

tion conditions to Run 4 gave ethyl 0-ethoxycinnamate (3al in 28 % yield accompany- 

ing with biphenyl, the same palladium-charcoal-catalyzed reaction in acetonitrile 

at 120eC for 72 h provided 3a in 70 % yield. 

The crass-couplings using ethyl 2-ethoxy- and 3-ethoxyacrylate were applied to 

4-substituted iodobenzenes which contain an electron-donating or an electron- 

withdrawing group. Namely, the reaction of 4-methoxyiodobenzene (lbl with the 

acrylates afforded the corresponding products (2b and 3b1, but 4-nitroiodobenzene 

(lc) did not react with the acrylates and was recovered from the reaction mixture. 

AS well as iodobennene, the reactions of 3-iodopyridine (4) and 3-iodoquinoline (71 

with the acrylates under the same reaction conditions to Run 5 gave the corre- 

sponding products in yields as shown in Table 11. Exceptionally, coexistence of 

potassium acetate and use of ethanol as a solvent gave a improved yield (43 % )  in 

the reaction of 4 with ethyl 2-ethoxyacrylate. 
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Table 11. Yields and Spectral Data for Ethyl Ethoxyareneacrylates 

a) Yields from the 5% palladium-charcoal-catalyzed reactions. 

b) Reaction at 130°C. 

Conclusively, the palladium-catalyzed reaction of aryl and N-heteroaryl iodides 

with ethyl 2-ethoxy- and 3-ethoxyacrylate may offer a facile method to introduce 

a-keto- and 0-ketoester equivalent aide-chains into aromatic nuclei, although the 

stereochemistry of the products was not determined. 

EXPBRIUXUTAL 

Ethyl 2-ethoxyacrylate was prepared according to the 1iterature.l 

Ethyl 3-~thoxyacrylate~ 

A mixture of (ethoxycarbonylmethylene)triphenylphosphorane (17.5 g, 50 moll and 

ethyl formate (40 mll WAS heated in a sealed tube at 120.C for 24 h. The mixture 



was concentrated, and the residue was extracted with hexane. The hexane extract 

was distilled in vacuo to give a colorless liquid, bp 94-95'C/26 MnHg. Yield 4.29 

g (60 % ) .  

Typical Procedure: Ethyl 8-Ethoxycinnamate (3a) 

A mixture of iodobenzene (1.02 g, 5 mmol), ethyl 3-ethoxyacrylate (1.08 g, 7.5 

mmol), 5 % Pd-C I400 mg). K2C03 (0.83 g, 6 mmol), and MeCN (2 ml) was heated in a 

sealed tube at 120DC for 72 h. The mixture was diluted with H20 and extracted with 

ether. The ethereal extract was dried over MgS04, and the ether was removed. The 

residue was purified by silica gel column chromatography using C6H6 as an eluent. 

The crude pruduct was distilled in vacuo to give colorless liquid. 

Table 111. Boiling Points and Analytical Data for Ethyl Ethoxyareneacrylates 
% 

Analysis ( % )  
No. b p / m g  Formulae Calcd Found 

(OC) C H N C H N 
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