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Enantiomeric Separation of Mandelic Acid and Its Analogues by
High Performance Liquid Chromatography with 2,6-Di- O-
Pentyl-B-Cyclodextrin Coated Symmetry Cg Column
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(1. Department of Chemistry, Xiamen University, Xiamen 361005, China; 2. The Key Laboratory of Analytical
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Abstract : 2,6-Di- O-pentyl-3-cyclodextrin, synthesized from3-CD in dimethyl sulfoxide (DMSO) ,
was dynamically coated on a Symmetry Cgcolumn through hydrophobic interaction. Using the coat-

ed column, the resolution of six racemic mixtures of mandelic acid and its analogues by reversed-

phase high performance liquid chromatography was achieved: ( £)-mandelic acid, ( +)-mandelic

acid methyl ester, ( £)-mandelic acid ethyl ester, ( +£)-2-phenyl-glycine, ( £)-phenylsuccinic acid

and ( x)-benzoin. The enantiomeric separation mechanism is discussed. The method can be ap-

plied conveniently to determine the enantiomeric excess of mandelic acid and its analo gues.
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Fig.1 Structures of mandeiic acia a::d its analogues

1 m/ z ( , %) :1647.8 ([M +Na] ¥, 100) ,
1718.9 ([M+Na]", 54),1776.7 ([M +Na] ",
1.1 43) , B-cD 2,6 -
TSP HPLC :Consta METRIC (03 $-cD, B-cD
3500-3200 ; Spectra SYSTEM UV- 7.7
2000 - ; Rheodyne 1.3
7725 ; PC1000 Waters 500mL 0.65¢/L 2,6 -O $-CcD
Symmetry Cg (3.9 mmi.d. x 150 mm,4 - 70 30) , 0.45
M m) Nicolet AVATAR FT-IR 360 ; M m , 0.6 mL/min Symme-
Varian + 500 ; Finnigan Mat-L CQ try Cs B-cD
- Mettler Toledo 320 pH ,
B- ( ) ( :
) ( ) ( ) ( 2,6 -0 PB-cD - 60 40)
) (R)- Zeeland 20 min
Y 2,66 -O B-cD,
(9)- Fluka
L-
(R)- 2
, 2.1
pKa 3.41,
1.2 2,6 -0 B- -0.5% - (TEAA) (
2,6 -O0  B-cp [6] 8 92) , pH
(IR) (NMR) 1 : pH
B-cD IR (KBr) , : (k) : @)
(v):3425,2960,2931,2870,1461, 1362, , (Rs) , ,
1157, 1089, 1038 cm™* 'H NMR (Me,SO- ds, pH 3.00: ,
500 MHz) , ©):4.95, 4.92, 4.48, 3.88,
3.72,3.60, 3.35,3.25,1.5,1.3, 0.8 ESI-MS ,
1 pH
Table 1 Effects of pH value and methanol volume fraction in mobile phase on resolution of mandelic acid
pHY k a Rs @ (MeOH) %/ % k a Rs
6.00 6.47 1.19 1.10 30 5.02 1.25 1.15
5.00 7.09 1.21 1.25 24 8.34 1.25 1.96
4.00 9.22 1.27 1.74 18 11.05 1.26 2.03
3.00 24.51 1.30 2.60 12 18.92 1.26 2.30

Mobile phases: 1) MeOH-0.5%TEAA (8 92, v/v); 2) MeOH0.5%TEAA (pH 3.00). Flow rate: 1.0 mL/ min.
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Fig.2 Chromatograms of racemic mandelic acid (a) , mandelic acid methyl ester (b) and mandelic acid ethyl ester (c)

Column: 2,6-di- O-pentyl-3-CD coated on Symmetry Cg; mobile phases: a. MeOH-0.5 % TEAA (pH 3.00) (24 76, v/v) , b. MeOHH,0O

(16 84, v/v) , c. MeOHH,O (20 80, v/v) ; flow rate: 1.0 mL/ min; detection: UV at 254 nm.
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Fig.3 Chromatograms of racemic 2-phenylglycine (a) , phenylsuccinic acid (b) and benzoin (c)

Cdumn: 2,6 di- O-pentyl-3-cydodextrin coated on Symmetry Cg. Mohile phases: a. 0.5 %TEAA agueous sdution (pH 6.0) , 0.6 mL/ min; b. MeOH

0.5%TEAA (pH 3.0) (60 40, v/v), 0.7 mL/ min; c. MeOH HO (45 55, v/ v) , 1.0 mL/ min. Detection: UV at 254 nm.
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NMR B-cD (R)- (S)- 3
811 178 (mo/L) "',  B-CD
(R)- (R)- 2,66 -O $-cp
2,6 3-cp/ Symmetry Cg
(R)- i 6
2,66 -O 4-cb 2,6 -O $-cb
TM3-CD B-cb
B-cb Cc2 B-cD , B-cb
c3
C3 ,
[1] Juvancz Z. Trendsin Ana Chem, 2002, 21(5) : 379
[2] Debowski J, Sybilska D, Jurczak J. Chromatographia, 1982,
16: 198
2.4 [3] Fujimura K, Kitagawa M, Takayanagi H, Ando T. J Lig Chro-
matogr , 1986, 9(2-3) : 607
[4] Armstrong D W, Han Y I, Han S M. Ana Chim Acta, 1988,
2.6 o 208: 275
) [5] Zukowski J, Nowakowski R. J Lig Chromatogr, 1989, 12(9) :
- 50 50) 0.6 mL/min 1545
_ _ [6] Dai Rongji, Fu Ruonong. Chemical Reagents (
2,6 o -B cD ), 1997, 19(2) : 65
( 2) ) , 48 [7] Ruan Yuanping, Zheng Zida, Zhang Xueman, Huang Peigiang.
h, k , Journal of Instrumental Analysis (
) , 2004, 23(1) : 55
[8] ZzhuJun, Zou Hanfa, Shi Wei, Rui Jianzhong, Ni Jianyi , Zhang
2 Yukui. Science in China, Series B ( , ,
Table 2 Stability check of the coated column , , , B ), 1999, 29(5) :
V/ mL K1 ko 418
200 17.67 20.10 [9] ChenL, Zhang L F, Ching C B, Ng S C. J Chromatogr A,
410 17.70 20.12 2002, 950: 65
600 17.59 20.09 [10] Riering H, Sieber M. J Chromatogr A, 1996, 728: 171
900 17.55 20.05 [11] Zhang Xueman, Ruan Yuanping. Chinese Journal of Chromato-
1330 17.59 19.99 graphy ( ), 2003, 21(5) : 533
1 750 17.51 19.93 [12] Salvatierra D, SdnchezRuiz X, Gardufio R, Cervell6 E, Jaime

Solute: (+)-benzoin. Mobile phase: MeOHH,O (50 50, v/

V).

C, Virgili A, Sanchez Ferrando F. Tetrahedron, 2000, 56:
3035



