
Gas chromatographic methods are preferentially applied for the determina- 
tion of the con.@uration of opticahy active compounds, especially when only small 
and impure sampks are availabIe_ Besides the biological relevance of a certain cun- 
figuration, the quantitative measurement of enantiomer composition in asymmetric 
syntheses has increasing importance. 

Direct enaatiomer resoiution on chiraI stationary phases has been used as the 
most ekgant method for stereochemical assignments in the Geld of amino acids and 
amine&-‘, based on the fundamental investigations of Gil-Av and co-workers. Only 
recently the enantiomers of 2-hydroxy acids could be separated OQ special chiral sta- 
tionary phases as G-trifiuoroacetyLhy&oxy acid isopropyl esters5. 

Alternatively, chiral compounds may be separated as diastereomeric derivatives 
on achiral stationary phases. As in amino acids two functional groups are available 
in hydroxy acids for introducing a chiral substituent. Both techniques have been used 
befare~xo_ For amino acids (+)-3-methylbutan-24 proved to ‘be an exceknt reagent 
to form d&te-eomeric esters, which could be very well resolved as N-pentafluoro- 
propionyl derikives. 

in this mper we report on the separation of the (f)-3-methyl-2-butyl esters 
of G-trifluoroacMyIated (0-TFA) or G-trimethylsilylatcd (0-TMS) 2-hydroxy acids 
and of branched carboxyhc acids. 

EXPEREMENTAL 

Mater&z& 

(f)-3-Methylbut was prepared, as described by Halpem and Westky:*, 
by esterifkation of L-valine with racemic 3-methylbutan-2-01 and fractional crysti- 
lization of the _@oluene su!phonic acid salt_ After two crystahizations and alkaline 
hydrolysis of the ester, (f)-3-methylbutan-24 was obtained in 98.5 7; optical purity 
aad 35% overall yield_ * 

Erterijication of 2-hydroxy acid, and 2-alkyl(aryl)-carboxyhk cscids 
Amounts of IOOpg of the acid were heated for 2 h at 80°C with 50~1 of 

(f)-3-methylbutl-HCl gas (7 IV) in a screw cap vial with a PTFE lining in the 
cap. Excess reagent was removed with a c=nrrent of dry N2. 



To t&e residue of (+)-3-methy~-2-~~tyi esttxs, 2110 pl of cRzClz and 50 ~1 of 
txiBuoroace& anhydride were added and kept at soom temperature for 30 min. A.fter 
removal of the emxss reagent with nit&en, the residue was dissolved in 2QQ ~1 of 
Cl&C& and investigated by gas chromatography. 

A&natively M @ of N-~e~y~-N-~n~yl-~~o~~~de (MSTFA, 
Macherey, Nagel & Co, Dikes~, G.F.R.) were added to the esters acd kept at room 
temperame for 1 h_ 

GCZ.S chrcwnatography 
The preparation of g&s capiliari~ has been described in a previous publica- 

tion=. The SE-30 capillary was purchased from Franzen Analysentechnik (Bremen, 
6.F.R.). Gas chromatographic investigations were mn on a Carto Erba Model 2101 
gas chromatograph with iniet split system (split ratio 30:1), hydrogen as carrier gas, 
and flame ionization detector. 

RESULTS AND DISCUSSION 

Previous investigations of diastereoisomeric 2-hydroxy acid derivatives in most 
caszs were performed on long steei capiikries OK on packed cohmns with peak shapes, 

1 

- 
30 20 0 

Ftg, 1. Gas ChroWgram of DJZ2-O-TFAasboxylic acid (+)-3-methy&2-Fwty1 esters and DL-2- 
W=yNarbo@k acid (+)_3-=thyf-2-hrtyl esters a a 25-m glass capinary co&mD (SE-34 0.3 
mm LD,), L = NTFA-r.-M;)i ester (intezmal standard). Bcscthtioq 
cz&%xmx 2oM; UYlumn tempera- arc; tern-m progmmme, 3”C@ia to 240%; CaLTier 
gss, 0.7 bar hydrogen; split ratio, lz3Q. 
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Fig. z f&S duom;rtOiyam Of DL-2+T Mstarboxyk acid (+)-3-methyk2-butyl esters. Ssm condi- 
tions as in Fs. I. (* = 2-k@roxydode=anoic acid v&h uuderk&zed hydmxy group). 

TABLE II 

SEPARATKX4 FACTORS (a) FOR 2-ALKYL(ARYL)-CARBO XYLIC AW (-i-)-3-~- 
2-3wTYL EsxlzRs GN 2%n GLASS CAPiXLARY A (W-30) AND B (OV-17) 

2-MeehylsraecinIc add 
2--&d 
2-phcnyfbutyric &d’ 

1.06l 1.057 140 I.40 
I.032 
1.027 



296 NOTES 

Ahhough idI n&xxLs based on the formation of diastereoisonrers aze iuac- 
curate principally because of the d,ifhmt rczictim kinetics in the formation of the 
diastereorreric derivatiws and because of the lack ofematiomer reqen& with HlO% 
optical pwity’5, the ddbed procedure can be recommended for the assignment of 
the co~mtion of t23.rbo@c acids with an asynmetic cemre at C-2 
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