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Abstract Racemlc carboxyllc aad\ hdve been kmetlcally re\olved by mean\ of 
homochlral dilcohols uvng the DCC-e\terlhcdtlon methodology The be\t results were 
obtdlned wtth commeraally avaIlable homochlral I-(4-pyndyl)ethanol <60% e e for 
enantromencally enriched aads and <7h% d e for drdstereomerrcdlly enriched e\ter\ 

One ot the be%t method\ for obtnlnmg homochrral cdrboxyllc aad\ Involve\ (a) the 

tran\formdtion ot the rdcemic acids into d diaQereomerlc \alt\ or eaten by redctlon with dn amine or 

dn alcohol, (b) physical +eparatmn of both datereorsomen (frdctlondl cry\talhzdtlon, dlrtllldtlon, or 

chromatography), dnd (c) final regeneration ot edch endntiomeric acid by hydrolyu\ of the separated 

dla\tereol\omer\ ’ On the other hand, the hmetlc re\olutlon* of rdcemlc carboxyhc aad dnhydrides can 

be accomphrhed with optically active dlcohol\’ We have recently reported4 the u$e of 

dicyclohexylcarbodiimrde (DCC) esterificdtion method’ to re\olve kmetlcally racemic dlcohots using 

~rmple clural cdrboxyhc aa& In thr\ paper we de\cnbe the ‘oppo\lte’ reaction, that I\, the kinetic 

resolution of rdcemlc aa& by meam of the DCC-methodology 

We fir41 4udred the re\olution of rdcrmic 2-phenylbutanorcac~cl la with different chirdl dlcohol\ 

by meanr of DC< rn toluene d\ rolvent (Scheme I) The result\ dre summarized m Table 1 except rn 
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Table 1 Estenfication of racemlc la with dlcohol\ 2a-f III toluene 

Entry Alcohol 2 Reaction Acid la Ester 3aa-at 
time (h) 

no formula yield (o/o)’ e e (%)b config b yield (%)’ d e (%)’ 

2a 92 60 s 86 13 

OH 

2b Ph + 24 

I&* 

qH 

2c --cope 4d 

96 0 x7 

9x 34 R 86 

0 

40 

2d Vumme 24” 99 39 R 51 76 

2e 24d 
OH 

ox 3x s 83 51 

OH 

2f -Ch W,,, 24’ 93 30 S x9 38 

a Lolated yield bsed on the \tartlng alcohol 2 ’ From the [a]#’ value rn comparison with the hterature 
data (see reference 9) [ a]6 +92 (c=O 9, toluene) ’ 
amount (ca 1%) of DMAP wa\ added ’ In THF 

From 300 MHz ‘H n m r dnd g I.c d A catdlytlc 

the cd\e of the alcohol 2a6 (entry I) d cdtdlytlc dmount of 4-(dlmethylammo)pyrldlne (DMAP) 14 

necessary It II noteworthy thdt no re\olut!on wds oh\erved with N-methylephedrme (2b, entry 2) The 

best chemical dnd optical yield\ were obtdlned with (R)-l-(4-pyridyl)ethdnol 2a? so we tried the 

re\oiution of different rdcemlc acid\ with thl\ alcohol Scheme 2 dnd Tdhle 2 4how the result\ obtained 

with this reactlon The most qguficant ob\ervdtion\ dre d\ follows (4) roluene \eem\ to be the optimal 

solvent, \mce tetrdhydrofuran (THF) give\ lower optlcdl yield (entree\ I and 2). (b) When the reaction 

wa\ carried out .II low temperature (-XWC) no notrcedhle increment ot the yield\ occurred (entne\ I and 

3), (c) In the cd\t of 2-methylbutanolc dcid (entry 7) no re\olutron took p&e 
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Table 2 E\tenfsmon of racemlc acid\ I wtth (R)-2s III toluene 

Entry Acd 1 Reactlon Acid I Ester 3aa-ga 
time (h) 

no formula yreld (%)’ e e (%)b config b yield (%)’ d e.(s)’ 

la J 
coP 

OMe 

lb Ph A CO2H 

Cl 

lC A-- cop 

Br 

Id A 
TP 

le -& cop 

lf d,, B 
2 

NHCOPh 

6* 9s 34’ S 75 59 

6 92 60C S X6 73 

8’ 95 41C S 75 76 

4 x1 278 R 77 45 

19 90 4Yh R 72 63 

19 97 I R 83 

24 h4 (Y 61 

4 95 67k 

24* x2 16’ 

R 70 

s 98 

30 

0 

74 

33 

’ IWldted yreld bed on the \tdrtmg alcohol La ’ I-rum the [a@” value In compdn\on with the literature 
datd (\ee reference\ 9-14) ’ From 300 MHz ‘H n m r and g I c * In THF ’ Lit 9 [a]b9 +92 (c=O 9, 
toluene) ‘At -80°C p. Lit “’ [a]:’ + ISO (c= 1, ethdnol) ’ Lit ” [a@ -14 (neat), L it ‘* -11 3 (c=2 17, H,O 
’ [a]? +95 (c=T! 1, ethanol), Lit ” [a]f +272 (neat) J Lit “ [up -24 (c=O9. H,O) ’ Lit I3 [aE -97 
(methdnol) ’ Lit” [a$ +3i’3 (NdOti) 

Concernrng the +totchlometry of the process, we have found thdt In the ah\ence of alcohol and 

workmg with d 2 1 dcid DCC molar ratio, the ~1 WI formation of the corre\pondmg anhydride tdker 

place %I5 Consequently, the+e are the he\t condltron\, \mce wrth I I molar ratio\ and m the presence of 
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the alcohol (05 cqulvalenn) the corre\pondmg 0dcylurea’ wa+ formed together with the ester The 

simple I\olatlon ot the enriched acid becomes thu$ Impo\\lble 

H OR 

2 RC02A + 
DCC 

toluene 
- RC02H + 

(WV- I (R) or (S)-1 

(R)-2a 3aa-ga 

Scheme 2 

Fmally. we have \tudled the chdnge of both dla\tereomerlc dnd endntiomeric exce\\ when the 

proce\\ I\ repeated Thu\ when the redctlon mdlcdted m Scheme 2 wa\ performed with the acid @)-la 

(SO% e e ) the expected e\ter 3 (83% yield) and (Q-la (96% yield) were I\oldted with 35% d e and 68% 

e e , re\pectlvely So, logically an Increment ot e e Imphe+ a decrease In the d e 

From the result\ de\cnbed m thl\ pdper. we conclude that thl\ procedure \lmphfie\ the kinetic 

resolution of cdrhoxyhc acid\ by medn\ ot chlrdl dlcohola \mce it 19 not nece\\ary to start from the 

corre\pondmg anhydride\ I6 
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