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Abstract Racemic carboxylic acids have been kineucally resolved by means of
homochiral alcohols using the DCC-esterification methodology The best results were
obtained with commercially available homochiral 1-(4-pyridyl)ethanol <60% e e for
enantiomerically enriched acids and <76% d e for diastereomerically enriched esters

One ot the best methods for obtaimng homochiral carboxylic acids involves (a) the
transformation ot the racemic acids 1nto a diastereomenic salts or esters by reaction with an amine or
an alcohol, (b) physical separation of both diastereoisomers (fractional crystalhzation, distillation, or
chromatography), and (c) final regeneration ot each enantiomeric acid by hydrolysis of the separated
chastereorsomers ! On the other hand, the kinetc resolution? of racemic carboxyhic acid anhydrides can
be accomplished with optically active alcohols® We have recently reported® the use of
dicyclohexylcarbodumide (DCC) esterification method® to resolve kinetically racemic alcohols using
simple chiral carboxylic acids In this paper we describe the ’opposite’ reaction, that 15, the kinetic
resolution of racemic acids by means of the DCC-methodology

We first studied the resolution of racemic 2-phenylbutanoic acid 1a with different chiral alcohols

by means of DCC 1n toluene as solvent (Scheme 1) The results are summarized in Table 1 except 1n

Ph pCe Ph Ph
2 + ROH —— +
\/kCOZH toluene CO,H \/kCOZR*
(R/S)-1a 2af (5) or (R)-1a 3aa-af
Scheme 1
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Table 1 Esterification of racemic 1a with alcohols 2a-f in toluene

Entry Alcohol 2 Reaction Acd la Ester 3aa-af
_— time (h)
no formula yield (%)* ee (%)° config® yield (%)* de (%)°
1 2a N 6 92 60 S 86 73
\ 7 M=
OH
2 2b  pp J\/ 24 96 0 - 87 0
NMe2
OH
3 2 Acome & 98 34 R 86 40
2
4 2d Quinine 24% 99 39 R 51 76
5 2e 249 98 38 M 83 51
OH

OH
6 2f —O ‘-uu< 249 93 30 S 89 38

* Isolated yield based on the starting alcohol 2 ® From the [a]§’ value in comparison with the hterature
data (see reference 9) [a]f® +92 (c=09, toluene) © From 300 MHz 'H nmr and gl.c ¢ A catalytic
amount (ca 1%) of DMAP was added ¢ In THF

the case of the alcohol 2a® (entry 1) a catalytic amount of 4-(dimethylamino)pyridine (DMAP) 15
necessary It 15 noteworthy that no resolution was observed with N-methylephedrine (2b, entry 2) The
best chemical and opucal yields were obtained with (R)-1-(4-pyridyl)ethanol 2a,” so we tried the
resolution of different racemic acids with this alcohol Scheme 2 and Table 2 show the results obtained
with this reaction The most significant observations are as follows (a) Toluene seems to be the optimal
solvent, since tetrahydrofuran (THF) gives lower opuical yield (entries | and 2), (b) When the reaction
was carried out at low temperature (-80°C) no noticeable increment of the yields occurred (entries | and

3), {c) In the case of 2-methylbutanoic acid (entry 7) no resolution took place



Racemic carboxylic acids

Table 2 Estertfication of racemic acids 1 with (R)-2a in toluene

Entry Acd 1 Reaction Acd 1 Ester 3aa-ga
—————  time (h)
no formula yield (%)* ee(%)® config® yield (%) de(%)"
Ph

¢ c
1 la \)\COZH 6 95 34 s 75 59

2 6 92 60° s 86 73

3 8 93 41° S 75 76
OMe

4 b Ph)\cozﬂ 4 82 278 R 77 45

Ccl

5 Ic /kcozn 19 99 49" R 72 63
Br

6 1d /kco S 19 97 ' R 83 30

7 le \/Lcozﬂ 24 64 o - 61 0
c1

8 If \/\CO.‘,H 4 95 67" R 70 74

NHCOPh
9 1g /‘\cozn 24¢ 82 16! s 58 33

* Isolated yreld based on the starting alcohol 2a ® From the [9)§’ value 1n comparison with the literature
data (see references 9-14) * From 300 MHz 'H nmr and gic ? In THF *Ln’ [a]f® +92 (c=09,
toluene) At -80°C ®Lit " [a}}’ + 150 (c=1, ethanol) * Lit "' [@}§* - 14 (neat), L1t 2 -113 (¢=2 17, H,0
"[afR +95 (c=2 1, ethanol), Lu " [a]F +272 (neat) ! Lit™¥ [a® -24 (¢c=09. H,0) “*Lu [« -97
(methanol) ' Lit ™ [a]F +37 3 (NaOH)

Concerning the stoichiometry of the process, we have found that in the absence of alcohol and
working with a 2 | acid DCC molar ratio, the i st formation of the corresponding anhydride takes

place ' Consequently, these are the best conditions, since with 1 1 molar ratios and 1n the presence of
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the alcohol (05 cquivalents) the corresponding O-acylurea® was formed together with the ester The

simple 1solation ot the enriched acid becomes thus impossible

H OR
2 RCO,H + A bee = RCO,H + N
2 ‘ toluene 2 l
N? NZ
(R/S)-1 (R) or ($)-1
(R)-2a 3aa-ga
Scheme 2

Finally, we have studied the change of both diastereomeric and enantiomeric excess when the

process 1s repeated Thus when the reaction indicated in Scheme 2 was performed with the acid (S)-1a
(50% e e ) the expected ester 3 (839 yield) and (S)-1a (96% yield) were 1solated with 35% d e and 68%

ee, respectively So, logically an increment of ¢ e 1implies a decrease in the d e

From the results described n this paper, we conclude that this procedure simplifies the kinetic

resolution of carboxylic acids by means ot chiral alcohols, since 1t 15 not necessary to start from the

corresponding anhydrides '
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