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Abstract: Amino acids are important structural units of proteins, which play indispensable roles in human and
animal physiological activities. Optically pure amino acids are used as intermediates or additives in several
industries, such as pharmaceuticals, food, agriculture etc.. Recently, the physiological and pathological importance
of D—amino acids have been well understood, which provides useful hints for the development of drugs and functional

foods. However, due to the fact that L—amino acids always exist in large amounts in most biological samples from
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mammalians, the analysis of the trace D—forms, is very difficult. Therefore, it is of great significance to develop

a sensitive, rapid and highly efficient enantioselective strategy for the analysis of D—amino acids in biological

samples. Currently, chiral liquid chromatography is the mainstream analytical approach for analyzing D—amino

acids. Various chiral stationary phases ( CSPs ) have been widely used for the enantioseparation of amino acids.

Among these CSPs, the cinchona and amino acid—functionalized brush—type CSPs have become popular because

of their excellent enantioselectivity toward various kinds of N—derivatized amino acids. The enantio—recognition

mechanism of Brush—type CSPs toward amino acids is based on the hydrogen bonding, 7 — interaction, dipole

stacking interaction between molecules and CSPs. This article reviews various of commonly used Sumichiral OA

type and cinchona type CSPs and their applications in the analysis of D—amino acids.

Keywords: brush—type chiral stationary phases; amino acid; cinchona type; chiral selectors; chiral separation;

liquid chromatography column
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#& 1 Sumichiral OA B/ F ¥ EERKI LR
Tab.1 Sumichiral OA type CSPs
TFHEEER [f 7 AR 2544 AR AR N A 253k
(CSPs) ('structure of CSPs ) (‘amino acid enantiomers ) ( reference )
0A2000(S) (R)EK(S)-(N-3,5- ffHAR NO, NBD-His, Ala, Val, Asn, Asp, Cys, Tyr 37,41,45
) 2K 2 H &% [ aminopr— 0 y 6-MOQ-EtOCO0Su-Asn, Gln, Leu, Lys,
opylaminopropyl silica gg:SiN\quN NO, Met, Tyr, Trp, Val, aThr, Glu, Gln, Arg,
chemically bonded with N— i © 0 Ala, Pro, Gly, His, Cys
(3, 5-dinitrobenzoyl ) =D—
phenylglycine |
0A2500(S) (S)-1-(3,5-— fif % K H NO, NBD-Asp, Glu, Arg, Asn, Ala, Gln, 5,27,35,
Bt ) 2535 H & R [ amino silica 0 H His, Isoleu, Met, Pro, Ser, Thr, Val, 36, 38,40,
ionizible bonded with N-(3, 5- ?8/S1/\/\NKN NO, Leu, Trp, Lys, Phe, Cys, phenalanine, 41,42,43,
dinitrobenzoyl )~ (S ) - naph- i 9 allo-Thr, Tyr, Ile, N-methylaspartic 44,45, 46
thylglycine ] OO acid, N-methylglutamic acid, 6-MOQ-
EtOCOOSu-Asn, Gln, Leu, Lys, Met,
Tyr, Trp, Val, aThr, Glu, GIn, Arg, Ala,
Pro, Gly, His, Cys
2, 3—diaminopropionic acid, 2—aminobutyric
acid, 3—aminobutyric acid, aspartic acid
0A3000(S) (S)-SAMM - THIRL(S)- 0 g g NBD-Leu, Phe, Met 47
valinevaline—tert—butylurea | ?8:51/\/\1\‘ LNYNK N-acetyl-DL-amino acid esters ( Ala, Val,
H /‘\ 0 isoleu, phenylala phenylgly, 6-MOQ-
EtOCOOSu-Asn, Gln, Leu, Lys, Met,
Tyr, Trp, Val, aThr, Glu, GIn, Arg, Ala,
Pro, Gly, His, Cys
OA3100(R) (R)-(3,5- ZfiBEIARIENR ) 4 0y g DBD/ABD/NBD-Glu, Gly, Isoleu, 35,36,
R [ aminopropylaminopropyl ;0 SN JK;N YN NOz Met, Phe, Pro, Ser, Thr, Val, 2, 3- 40, 44
si-lica chemically bonded with A0 \©/ Diaminopropionic, 2—aminobutyric,
(R)-N-(3,5-dinitrophen- NO2 6-MOQ-EtOCOOSu- Asp, Glu, Arg,
ylaminocarbonyl ) ~L—valine ] Asn, Ala, Gln, His, Isoleu, Met, Pro,
Ser, Thr, Val, Leu, Trp, Lys, Phe,
Cys, phenalanine, allo-Thr, Tyr, Ile,
phenalanine, 2, 3—diaminopropionic
acid, 2—aminobutyric acid, 3-
aminobutyric acid
0A3200(S8) (S)-(3,5- ZfFEARIENR ) AL - 0 y g NBD-Asp, Glu, Arg, Asn, Ala, Gln, His, 36,38,
SERR [ aminopropyl aminopr— ;8:81/\/\1\1 LNT(N NOz isoleu, Met, Pro, Ser, Thr, Val, Leu, 39,43
opyl silica chemically bonded i /’\ 0 \Q/ Trp, Lys, Phe, Cys, phenalanine, allo—
with (S )-N-(3, 5-dinitro- NOg Thr, Tyr, Ile, 6~-MOQ-EtOCOOSu-Asn,
phenylaminocarbonyl ) —L—tert— Gln, Leu, Lys, Met, Tyr, Val, aThr, Trp,
leucine ] Glu, Gln, Arg, Ala, Pro, Gly, His, Cys
0A3300(R) (R)-(3,5- —fiff &7 2k ) - NBD-His, Ala, Val, Asn, Asp, Cys, 36,40, 44

RN IR [ aminopropyl amino—
propyl silica chemically bond-
ed with (R )-N-(3, 5—dinitro—

phen-ylaminocarbonyl ) -

‘ j\/H H
;8:51/\/\% E‘jNT(N
0 [;

NOg

D—-phenyl-glycine |

NO2

Tyr, Leu, Gin, Ser, Phe, 6-MOQ-
EtOCOOSu-Asn, Gln, Leu, Lys, Met,
Tyr, Trp, Val, aThr, Glu, GIn, Arg, Ala,
Pro, Gly, His, Cys
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(CSPs) ('structure of CSPs ) (‘amino acid enantiomers ) ( reference )
0A 4600  (S)- B - 5Ead R -(S)-{1-(1- 0 y y O NBD-Ala, Val, 2-aminobutyric acid, 36,37,
(S,8) 28 3L ) - & ) IR [ aminopro- ?g:Si/\/\NLNYNT‘ nVal, N-MeAla, iVal, 3-aminobutyric 40, 44
pyl aminopropyl silica H /?\ 0 O acid, 3—aminoisobutyric acid, Pro,
chemi-cally bonded with N— Leu, Asn, Met, Phe, Lys, Cys, Tyr,
[(S)-1-( aa-naphthyl) 6-MOQ-EtOCOOSu-Asn, Gln, Leu,
ethylaminocarbonyl |- (S ) - Lys, Met, Tyr, Trp, Val, aThr, Glu,
L—tert-leucine | Gln, Arg, Ala, Pro, Gly, His, Cys
0A 4700  (S)- M- SEHAM -(R)~{1-(1- 0 y x O Pyroglutamic acid, DBD/ABD/NBD-His, 27, 36,
(S.R) Z8 ) - & 3} IR [ aminopro— ?g:Si/\/\NkNYN O Ala, Val, Asn, Asp, Cys, Tyr, Leu, 40, 44
pyl aminopropyl silica H (. Gin, Ser, Phe, 6-MOQ-EtOCOOSu-
chemi-cally bonded with N— Asn, Gln, Leu, Lys, Met, Tyr, Trp, Val
[(S)-1-( a -naphthyl)
ethylaminocarbonyl |- (R ) -
L-tert-leucine |
0A 4900 (S)- &Mk -2- A -(R)- NBD-Cys, Tyr, 6-MOQ-EtOCOOSu- 37,40,
(S,R) ( 1—%%)—&%}[aminnpm— Asn, Gln, Leu, Lys, Met, Tyr, Trp, 44, 46

pyl aminopropyl silica
chemically bonded with N-
[(S)-1-( a —naphthyl)
ethylaminocarbonyl |- (S) -

indoline—2~-carboxylic acid ]

i O
| N
?Mj\gé e

Val, Val, aThr, Trp, Glu, Gln, Arg,
Ala, Pro, Gly, His, Cys,

I, 4 X 90 B 25 ik Jie 66 5 4 7 R A o 4 B
HAE T M & R G R D- BVE FE R 4 B 43
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Chiralpak QN—AX FI Chiralpak QD-AX SZE T X} =& Fl
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(1) D— SR 43 25 43 BT ol B R 19 1 FH i 5%
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1% G5 0T 7E P 25 B J e A4 7= 3 A2 b D- SR
(14 53 AT , [ B A% e A 1) BRI b 2 BT R 1
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I T VRO € o S TR UG 20 2 0 H A
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Fig. 1 Molecular structures of three CSPs and procaterol
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