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Abstract.- The N-arylation of several types of amidic nitrogen atoms, including those found in 

carbmides, sulfonamides, carboxylic acid imides, mixed carboqlic-sulfonic imides and hydantoin 

systems was carried out by treatment of their sodium salts with p-tolyllead niacetate in the presence of 

copper (ZZ) acetak 

In spite of recent progress 1, the development of general methods for the arylation of organic 

compounds cominues to attract intensive research efforts. The most promising methods sre based on the 

use of organometallic compounds, including arylpalladium species (the Heck arylation), pentavalent 

bismuth magents and aryllead u&eta&s. The latter compounds2 have mceived relatively little attention, in 

spite of their efficiency in the arylation of several types of carbon atom&g and inorganic nucleophilles 

such as iodide and aside anion&: More recently, copper @)-catalyzed N-arylation of amines and 

axolesg by aryllead uiacetates has also been described. 

Certain amides have been arylated by traditional methods. Thus, heating anilides and aryl halides at 

high temperanue in the presence of potassium carbonate and copper 0 iodide affords the corresponding 

N-aryl derivatives (Goldberg reactiong; N-arylation of other carboxamidesl~, as well as imidesll and 

sulfonamidesl2, ’ 1s also possible under related conditions. In spite of the existence of a simplified 

experimental protocol based on the use of phase-transfer catalysisl3, the very high temperahues requited, 

the limited range of aryl iodides that can give the reaction and the moderate yields often obtained make the 

Goldberg and related reactions unsuitable for many potential applications. Although the use of diaryl- 

iodonium reagentsl4*15 has served as an alternative in some cases, there is still a clear need for a mild, 

general method for the N-arylation of amides and related compounds. We wish to report here our 

findings on the use of aryllead uiacetates for this purpose. 

As shown in Table 1, amide anions react cleanly with p-tolyllead triacetate (1)2b to give the 

corresponding N-arylated compounds. A variety of substrates bearing several structural types of amidic 
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sclting cnpd. FAp. of Tlmc/h TtmpJOC solvent Yield/% Prodllct(s) 
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TABLE 1 

nitrogen were employed, including carboxamides, sulfonamides, carboxylic acid imides, mixed 

carboxylic-sulfonic imides and hydantoins. Typical reaction conditions involve the preparation of the 

amide anion by Qeating a dichloromethanedimethylfonnami de solution of the starting compound with a 

slight excess of sodium hydride at room temperature, addition of the aryllead triacetate and a catalytic 

amount of copper (II) acetate, and heating at 60-80 OC for one to several hours. All nactions wart clean 

and reliable, and invariably gave good to excellent yields. In the case of imides, the reaction could also be 

performed in the absence of sodium hydride, albeit in slightly harsher conditions (entry 2). Excellent 

monodiaqlation/diarylation selectivities were achieved in the case of compounds bearing two N-H bonds 

upon use of a slight excess of arylating reagent (entries 5 and 6); a large excess led exclusively to 

diarylation (entry 6). N-substituted carboxamides required longer reaction times and temperakes, as 

shown by the reaction starting with acetanilide (entry 7). 

In conclusion, we have shown that p-tolyllead triacetate is an excellent reagent for the mild, high- 

yielding N-&&ion of amidic compounds. 

Acknowledgement: Financial support from CICYT (project FAR-553/90) and Comunidad 

Aut6noma de Madrid (research fellowship to P. C.-A.) is gratefkly acknowledg&L. 

1. R. A. Abramovitch, D. H. R. Barton. and J.-P. Finet, Tetrahedron, 1988.44.3039-3071. 

2. For the synthesis of arykad triacetates, see: a) D. de Vos, J. Wolters, and A. van der Gen, Red. 

Truv. Chim. Pays-Bus. 1975, 39, C61. b) H. C. Bell, J. R. Kalman, J. T. Pinhey, and S. 

Sternhell, Ausr. J. Ckm., 1979, 32, 1521-1530, and references. therein. c) R.P. Kozyrod, J. 

Morgan, and J. T. Pinhey, Aust. J. Chem.. 1985, 38, 1155. d) J. Morgan and J. T. Pinhey, 

J. Chem. Sot. Perkin Trans. I, 1990; 715-720. For a review on the chemistry of organolead (IV) 



6878 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

tricarboxylates, see: J. T. Pinhey, Ausr. J. Gem., 1991.44, 1353-1382. 

a) H. C. Bell, J. T. Pinhey, and S. Stemhell, Aust. J. C&m., 1979,32, 1551-1560. b) G. L. 

May and J. T. Pinhey, Awt. J. Chem., 1982, 35, 1859. c) C. J. Parkinson and J. T. 

Pinhey, J. Chem. Sot. Perkin Trans. I, 1991. 1053-1057. 

a) J. T. Pinhey and B. A. Rowe, AU. J. Chem., 1979.32, 1561-1566. b) R. P. Kozyrod and J. 

T. Pinhey. Aust. J. Chem., 1985,38,713-721. c) R. P. Kozyrod, J. Morgan and J. T. Pinhey, 

Aust. J. Chem., 1991,44, 369-376. 

a) D. M. X. aDonnelly, J.-P. Fmet, P. J. Guiry. and R. M. Hutchinson, J. Chem. Sot. Perkin 

Trans. I, 1990, 2851-2852. b) D. H. R. Barton, D. M. X. Donnelly, J.-P. Fiiet, and P. J. 

Guiry, Terrahedron f&r., 1989.30, 1539-1542. c) D. H. R. Barton, D. M. X. Donnelly, J.-P. 

Fine& and P. J. Guiry, Tetrahedron Z&t., 1990.31,7449-7452. d) D. H. R. Barton, D. M. X. 

Donnelly, J.-P. Fine& P. J. Guiry, and J. M. Kielty, Tefrahedron Len., 1990,31,6637- 6640. 

e) K. Grito, K. Yorita and H. Suginomc, Terrahedron Lerr., 1991,32,5999-6002. 

M.-L. Huber and J. T. Pinhey, J. Chem. Sot. Perkin Trans. Z, 1990,721-722. 

a) D. H. R. Barton, Y. Yadav-Bhatnagar, J.-P. Finet, and J. Khamsi, Tetrahedron Lett.,, 1987, 

27, 3111-3114. b) D. H. R. Barton, D. M. X. Donnelly, J.-P. Finet, and P. J. Guiry, 

,Tetrahedron L&r., 1989.29.1377-1380. c) D. H. R. Barton, D. M. X. DoM&~, J.-P. Rinet and 

P. J. Guiry, J. Gem. Sot. Perkin Trans. I, 1991, 2095-2102. 

P. L6pcz-Ahwrado, C. AvendaiIo and J. C. Menhicz, TetraheaYron Let& 1992,33,659. 

H. S. Freeman, J. R. Butler and L. D. Freedman, J. Org. Chem., 1978,43,4975 and references 

therein. 

a) T. Yamamoto and Y. Kurata, Chem. hd. (London), 1981.737-738. b) T. Yamamoto and Y. 

Kurata, Can. J. Chem., 1983, 61, 86-91. c) T. Kametani, T. Okisawa and M. Jhara, 

Heterocycles, 1980.14.277-280. 

a) R. G. R. Bacon, A. Kahn, J. Chem. Sot. Perkin Trans. I, 1973, 272-278. b) R. G. R. 

bacon, A. Karim, J. Chem. Sot. Perkin Trans. I, 1973, 278-280. 

I. G. C. Coutts, M. Hamblin, J. Chem. Sot. Perkin Trans. Z, 1975, 2445-2446. 

A. Greiner, Synthesis, 1989, 312-313. 

a) F. M. Beringer, A. Brierley, M. Drexler, E. M. Gindler and C. C Lumpkin, J. Am. Chem. 

Sot., 1953, 75, 2708-2712. b) A. N. Nesmeyanov, L. G. Makarova and T. P. Tolstaya 

Tetrahedron, 1957,1,145-157. c) Y. Bi and C. D. Neclcers, Tetrahedron L&t., 1992,33,1139- 

1142. 

For reviews on the chemistry of diaryliodonium compounds, see: a) A. Varvoglis, Synthesis, 

1984.709-726. b) R. M. Moriarty and R. K. Vaid, Synthesis, 199% 431. 

(Received in UK 24 July 1992) 


