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Abstract—Lactam enolates are efficiently converted into

g=arylsulfonyl lactams by aryl sulfonate esters.

The total synthesls of several alkalcids reguires a-aryl lactams as key inter-
mediates.2 These have been made by ailowing lactam enolates to react with

aryl halides 1In the presence of excess strong base and involves the formation
of benzynes3 which are trapped by the enolates.! The yields from this process
sometimes are not high, so an alternate arylation was attempted with the
tosylate of phen015 as a model system. This unexpectedly produces not the

a-phenyl lactam buf rather the a-sulfonyl lactam 1 {(eq 1).

(-
LICA l
YNNI 4 s
PHOT = ‘ =R
by D\\Jg
¥

S5% |

CHy

1

This novel reaction6 is general for a variety of aryl sulfonates and several
amides. The enclates of N-methylpyrrolidinone and N,N-dimethylacetamide react
with phenyl tosylate to give products analogous to sulfone 1 in 55% and 29%
yields, respectively. N=Benzylpyrrclidinone falls to react under similar
conditions. Substituents in both rings of the aryl sulfonate are tolerated.
Even very hindered systems like compound 2 give a good yleld of the sulfone
(eq 2). Table 1 summarizes the sulfonyl lactams which have been prepared

frocm the reacticn with N-methylpyrrolidinone.
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This conversion 1s selective for lactam and amide enolates. Anions from
diethyl malonate, cyclohexanone, acetophenone, ethyl acetoacetate, ethyl
phenylacetate and ethyl acetate all fail to react with phenyl tosylate under
the usual conditions. Both the tosylate and the carbonyl compound are re-
covered upon workup. In contrast, aryl thiosulfonate esters are well-known
to react with various enclates to give o-thicaryl derivatives./
Aryl sulfonyl chlorides do not react with lactam enolates in the same manner.
For example, the anion of N-methylpyrrolidinone reacts with tosyl chloride
to give di-p-tolyl disulfide and thiophenol tosylate as the only cbserved
products. Similar results were found for 2,5-dimethylbenzenesulfonyl chloride.
This suggests that the reactions of Table 1 do not involve a simple displace-
ment process. The ease of the conversicon of eqg 2, where the sulfur is very
hindered to direct attack, also illustrates the complex nature of thls reaction.
Although formation of an asulfonyl amide is the predominant reaction, some
benzyne—derived product (u-aryl lactam) is observed as a competing process
in scme systems. This latter pathway is the one which was scught when this
study began. Ironically, the presence of this o-aryl lactam greatly complicates

the purification of the lactam sulfones (eq 3) rendering these systems of

little synthetic wvalue.
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Consequently, none of these are shown in Table 1 where little, if any, of
the p-aryl lactam is formed. The benzyne process can be avoided by using

sulfonate esters derived from 2,6-dimethylphencl.
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Table 1. Reaction of N-Methylpyrrolidinone with Aryl Sulfonatesé
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p-Me H
H H
2,5—dimethyl H
2,4,6-trimethyl H
2,4,6=trimethyl 2,6—dimethyl
p-Cl p—-Me
p-Br H
p—Br p-HMe
p—I p-Me
p—OMe 2,6~dimethyl
p~HMe H
p=Me o—-{2-(1,3-dioxolanyl})

a . R
Excess amide base was used in all cases.

bIsolated yields of pure products.
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% Yield of
a—Arylsulfonyl
Lactams
85
48
43
61
63
23
54
58
50
h3
29
54



Murther studles of these reactions are underway. This Includes extension

of the scope of the reactions as well as mechanistic aspects of these con-

Verslons.
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