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Summary : N-~~-~~Toluenesulpho~y~-~lkyl~ amides, which are readily prepared from an aldehyde, 
an amide and sodium p-toluenesulphinate, are versatile a-amido-alkylating agents for sulphur 
nitrogen and carbon nucleophiles. 

Compounds of type (1, R’=H; X=halogen, -OH, -OR” , -0COR” , -NHGOR” , -NRZ” OK -NR3”+ ) are 

members of a well known, synthetically important class of or-carboxamido-methylating agents’. 
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Attempted extension of this class of synthon to the preparation of o-carboxamido-alkylating 

agents (1, R’#H) fails in all but a few exceptional cases, being restricted almost exclusiv- 

ely to the use of N,N’-alkylidine and N,N’-arylidine-bisamides (2, R’=alk and R’=aryl respec- 

tively). We now report the synthesis of a series of sulphones (4), in which the groups R and 

R’ can be aryl, alkyl and substituted alkyl and their use in the a-carboxamido-alkylation of 

thiols, amines and carbon nucleophiles. The sulphones (4) are therefore electrophilic syn- 

thons for the cc-carboxamido alkyl moiety (3) and their ready synthesis fills a gap in present 

synthetic methodology. 

The sulphones (4) are prepared2 by condensation of an amide, an aldehyde and sodium p-toluene 

sulphinate in the presence of formic acid, and are stable crystalLine solids (eq 1). 
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Table 2. lists the sulphones prepared4;genesally we find that atiphatic amides condense more 

slowly than benzamide, presumably due to the less nucleophilic amide nitrogen atom, 

TABLE 1 

R’ 
R = Ph Ph l?hCH2 Ph Ph 

% ctr3 
R’ = PhCH2 PhcH2CH2 PhCH 

2 
Ph PhCH2 (cH~)~CH 

% Yield 29 60 21 40 20’ 21 (Yields are not optimisedf 
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6. T. Olijnsma, J.B.F.N. Engberts and J. Strating, Reeueil, 1972, 9l, 209. 

7. Diastereoisomer 1, C25H26N203, Theory, C, 74.7; H, 6.5; N, 7.0; Found, C,75.1; H, 6.5;N, 

6.5,n.m.r. in deuteriochloroform, 1.26, 3H, d, J=9 Hz., CH3 CH ; 2.26, lH, s, NH, exchangea- 

ble with D20; 3.06, 2H, d, J=.SHa.,PhCH2CH ; 3.56 IH, q, J=9Hz., CH3a ; 4.86, 2H, q, J=15Hz., 

Phg20; 5.26, lH, m, CONHC&NH; 6.36, lH, d, J=lOHz., CON; 7.1-7.86, 15H, m, aromatic 

protons. Diastereoisomer 2,n.m.r. in deuteriochloroform 1.256, 3H, d, J=9Hz., g3 CH ; 2.26, 

lH, s, NH, exchangeabte with D20; 3.06, 2H, m, PhCH2CH ; 3.66, 1H q, J=9Hz., CH,~ ; 5,056, 

2H, s, PhCH20; 5,2&, IH, m, CONH-C&-NH; 6.36, .lH, d, J=lOHz., CONE; 7.1-7.85, 15H, m, 

aroma tic protons, 

8. M. Chorev, C.G. Wilson and M. Goodman, J.A.C.S., 1977, 2, 8075. 

9, C22H25N05, m.p., 137-8' Theory; C, 68.9; H, 6.5; N, 3.4: Found, C, 68.9; H, 6.5; N, 3.4. 

n.m.r. in deuteriochloroform; 1.256, 6H, quintet (2 overlapping t), CH2CH3; 3.06, ZH, d 

quartet, JAB=14Hz., JAX=lOHz,JBX- -8Hs,PhCH,;3.66,1H, d, J=4Hz.(EtOOC)+X; 4,26,4H,sextet (2 

overlapping quartets), C&ZCH3; 5.16, lH, m, PhCH3& ; 7.2-7.96, llH, m, aromatic protons 

and CONK. 

10. Treatment of 4-phenylsulphonylazetidin-2-one with ethyl magnesium bromide gives 4-ethyl- 

azetidin-Z-one. T.Kobayash, N. Ishida and T Hiraoka, J.C.S. Chem. Comm. 1980, 736. --- 

11. N.m.r. in deuteriochloroform; 0.96, 3H, t, CH2CH3; 1.55, 2H,sextet, g2CH3; 2.86, 2H, 

d, J=8Hz., PhCH2; 4,36,1H, m, CONH-& ; 5,9S, lH, bd, CONK; 7.1-7.88, lOH, m, aromatic 

protons. 

12. N,m.r. in deuteriochloroform; 1.26, 3~, m, cH3CH; 1.46, 9H, s, C(CH313; 2.18, 2H, m, 

-CH2CH2Ph; 2.86, 5H, m, -Xl&-, PhCH2-, CH3C& ; 5.56, lH, m, -NH% ; 6.46, IH, m, -CO&-; 

7.2-7.86, lOH, m, aromatic protons. 

13. The use of sulphone (4, R=Ph, R'=CH2Ph) gives the mixed diastereoisomers (16) which 

are thiomethylenepeptidei40f BzPheAlaOtBu, in which the peptide linkage (-CONH-) has been 

replaced by a thioether met!-iylene linkage (-S-CH2-1 
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14. In methylenethiopeptides the peptide linkage (-CONH-) is replaced by a methylene thio- 

ether linkage (-CH2S-). J.A. Yankeelov, K-F Fok and D.J. Carothers, J.O.C., 1978, 43, 

1623; A.F. Spatola and A.L. Bettag, J.O.C., 1981, 46, 2393. 

15. For further work sea J. Morton, N Renshaw and E.R.H. Walker in press. 
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