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Abstract: Reaction of rac-o-substituted arylacetyl chlorides with (R)- and (S5)-3-
hydroxy-4,4-dimethyl-1-phenyl-2-pyrrolidinone under standard esterification conditions,
gave esters (3R,0R)- and (3S,0.8)-3, respectively, with a diastereoselectivity which
diminishes on increasing the steric effect of the «-substituent. Controlled acidic
hydrolysis of esters 3 afforded the corresponding acids 4 with minimal racemization.
Boron tribromide demethylation of (R)- and (S)-4d gave without racemization the
hydroxyacids (R)- and (S)-4e, known precursors of (R)- and (S)-iodoalphionic acid.
Copyright © 1996 Elsevier Science Ltd

We recently described! a multigram scale synthesis of both enantiomers of 3-hydroxy-4,4-dimethyl-1-
phenyl-2-pyrrolidinone, (R)- and (S)-1, and their use for the asymmetric synthesis of o-arylpropanoic acids
from the corresponding racemic mixtures2. These chiral auxiliaries are easily crystallizable non-hygroscopic
solids more lipophilic than pantolactone, which greatly facilitates their recovery. Both enantiomers are readily
available and their ee can be easily established by chiral HPLC with UV detection.

In this paper we report the use of (R)~ and (S)-1 for the asymmetric synthesis of o-substituted arylacetic
acids from the corresponding racemic mixtures (Scheme 1). The starting acids were rac-2-phenylbutanoic acid,
rac-4a, rac-o-cyclohexylphenylacetic acid, rac-4b, rac-o,B-diphenylpropanoic acid, rac-4c, and rac-g-(p-
methoxyphenyl)-o-phenylpropanoic acid, rac-4d. Rac-4a,b were bought from Aldrich, while rac-dc,d were
prepared from diethyl malonate and benzyl chloride or p-methoxybenzyl chloride by standard procedures. These
acids were transformed into the corresponding rac-acid chlorides by reaction with a 10% excess of PCls in CCly,
which were reacted with (R)- or (S)-1 under the previously described standard conditions (methylene chloride,
0°C, triethylamine)?, the corresponding ketene being formed in situ. Under these conditions, the
diastereoselectivity observed was the same as previously found in the case of a-arylpropanoic acids? (see Table
1), i.e.: starting from (R)-1, the main diastereomeric ester was always (3R,0R)-3, while from (§)-1 it was
(3S,a8)-3. As expected, on increasing the steric effect of the R substituent in the starting acid, the
diastereoselectivity of the reaction decreased. The de's of esters 3 were acceptable when R was a primary alkyl or
aralkyl group (i.e. ethyl, benzyl, p-methoxybenzyl). In the case of R being cyclohexyl, both the yield and de were
very low (37% yield, 16% de), probably due to steric hindrance during ketene formation.

Worthy of note, when rac-2a was reacted with rac-1 under the standard conditions except for the use of
1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) instead of triethylamine, a mixture of two pairs of enantiomers was
obtained in 92% yield, the (3RS,0lRS)-pair being formed in only 40% de. A similar reaction carried out by using
4-dimethylaminopyridine (DMAP) instead of DBU gave a mixture in which the (3RS, aSR)-pair was the main
product (94% yield, 60% de), i.e. the diastereoselectivity of the reaction was reversed. Similarly, reaction of rac-
2b with (S)-1 using DMAP as the base, gave (3S,0R)-3b in 65% yield and 39% de, which was improved to
60% de (38% yield) on crystallization from abs. ethanol (Table 1).
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Scheme 1. Enantioselective synthesis of o-substituted arylacetic acids, 4.

Table 1. Yieldslal, diastereomeric (de)b] or enantiomeric (ee)[C] excesses of esters 3, acids 4, and recovered
chiral auxiliary, from the reaction of rac-2 with (R)- or (S)-1 under standard conditions.

Entry Starting material ester 3 acid 4ld] recovered 1
rac-2 1 Conf. % yield % de Conf. % yield % ce Conf. % yield % ee
1 rac-2a R1 RR 88 88 R 95 94 R 922 >9
2 rac-2a $1 5§55 91 83 S 95 97 S 9% >99
3 rac-2b R1 RR 37 16
4  rac2blel  S1 SR 65 39
(38) (60) R 84 60 S 90 >99
5 rac-2¢ R1 RR 87 83 R 98 73 S 97 >99
(73) >99)
6 rac-2d R1 RR 88 80 R 97 75 R 924 >99
73  (93)
7 rac-2d s1 §S 90 73 N 93 72 S 95 >99
(65) (>99)

(al Yields refer always 1o isolated product. For the acids 4, yields correspond to the hydrolysis step. (b] The de's of the esters 3 were
determined by HPLC under achiral conditions (see experimental). (¢} The ee's of the acids 4 and recovered 1 were determined by
chiral HPLC using different columns and conditions (see experimental). [4] Values in parenthesis refer to yields and ee's after

crystallization of the acid as cyclohexylamine salt from which the acid was then recovered. [€] In this reaction, DMAP was used
instead of triethylamine. Values in parenthesis correspond to the product after crystallization from abs. ethanol.






