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5-Aryl-2-pyrrolidinone derivatives are important due to
their potential biological properties such as psychotropic
activity.' During the course of our recent studies on the
decarbonylative arylation reactions,” we examined the reac-
tion of pyroglutamic acid (1) as a useful candidate for the
formation of 5-aryl-2-pyrrolidinones 3. However, we could
not obtain the corresponding 3 from the reaction of 1 and
benzene in the presence of sulfuric acid as in the cases of our
previous reports. Literature survey showed that 3 could be
prepared from the reaction of pyroglutamic acid and acti-
vated aromatics by using Eaton's reagent {7.5% P>Os in
methanesulfonic acid).> However, the method did not work
well with benzene or chlorobenzene as aromatic nucleo-
philes. We think that the failure {the cases of H.SO, in our
trials and Eaton’s reagent in Rigo's report’) might be due to
insufficient activation of carboxylic acid of 1 to generate the
corresponding acyl iminium ion.

Thus, we examined the reaction in the presence of trifluo-
romethanesulfonic anhydride in order to strongly activate
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Scheme 1

the carboxvlic acid functionality in sifu as its mixed carbox-
vlic sulfonic anhydride.* Pyroglutamic acid (1} and triflic
anhydride might generate mixed carboxylic sulfonic anhy-
dride 2,* which loses trifluoromethanesulfonic acid and car-
bon monoxide easily to generate cycilc acyl iminium salt.
This reactive acyl iminium salt reacts with benzene yielding
S-phenyl-2-pyrrolidinone (3) in 56% isolated vield as shown
in Scheme 1.

Representative examples are listed in lable 1. As shown in
Table 1, the corresponding S-aryl-2-pyrrolidinone deriva-

Table 1. Synthesis of S-arvl-2-pyrrolidinone derivatives®
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tives were obtained in good to moderate yviclds from various
substrates including bensenc. chlorobensene. and anisolc.
The usc of trilluoromethancsulfonic acid. POCl:. or trifluo-
roacctic anhydride instcad of triflic anhyvdride did not give
detectable amount of 3. Further studics on the triflic anhy-
dride mediated decarbonylative an lation reaction toward
other systems arc undergoing including intramolecular tvpe
rcaction and the formation of 3-aroy I-2-py rrolidinone deriv-
atives.
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. Ax atypical reaction lor the formation o 5-phenyl-2-pyr-

rolidinone (entry 1) To a stired suspension of pyro-
glutamic acid (258 myg. 2 mmol) in dry benzene (10 ml.)
was added tntlic anhvdride (677 mg, 2.4 mmol), and
stirred at 60-70 °C during 6 h. The reaction mixture was
poured Intoe cold water, extracted with cthy] acetate (100
mL x 2), and the combined organic lavers were evapo-
rated to drvness. Flash colunm chromatography (SiO:,
ether/dichloromethane =1 : 1) afforded the desired prod-
uct, 180 mg (36%) as a white solid: mp 106-107 °C (lit,”
107 °Cy: 'HENMR (CDCL) 8 1.90-2.03 (m, 1E1), 2.34-2.63
(m, 3L, 4.76 (1. J = 6.9 Lz, 111}, 6.64 (br s, 111), 7.26-
7.40 (m. SH): “C NMR (CDCls) 8 30.29. 3114, 5802,
12549, 127.67. 12874, 14251, 17874 MS (70 VY m z
(rel miensity) 41 (36), 51 (70), 55 (37), 77 (69), 84 (64),
104 (69). 160 (73). 161 (M~ 100).




