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ABSTRACT.  Separation of optical isomers of DNS derivatized amino acids by a reversed-
phase high-performance liquid chromatography has been studied by adding a complex of an optically
active amino acid (L-arginine) with the metal ion (Cu(Il), Zn(II), Cd(II), Ni(ID)) to the mo-
bile phase. The separations are affected by the concentrations of acetonitrile, chelate and buffer.
They are also affected by the pH and the kinds of metal and buffer. A separation mechanism,
which is based on steric effect of the ligand exchange reaction for the formation of ternary com-
plexes by the D, L-DNS-amino acids and the chiral additive associated with the stationary phase,
is proposed to interpret the elution behaviors of D, L-dansyl-amino acids.
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Fig. 1. A typical chromatogram of optical isomers of
amino acids. The mobile phase consists of 20% ace-
tonitrile and 80% Cu(II)-L-arginine chelate solution
containing 5X1073M copper ion with 2. 5X10~2 M NHy-
Ac at pH 7.0. The flow rate is 2.0 ml/min.
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Fig. 2. Effects of the concentration of copper(Il) in
the chelate on the retention. The mobile phase cons-
ists of 20% acetonitrile and 80% metal chelate solu-
tion containing 2.5X10"2M NHAc at pH7.0. The
flow rate is 2. 0ml/min.
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Table 1. Capacity ratio(®’) and selectivity(a) as a function of acetonitrile concentration

15% 20% 25% 30%
DNS-AA
¥ oo« ¥ ooa ¥« ¥«

Ser L 547 4o 207 g6 075 o 018 4 g0
D 5.99 2.42 0.88 0.18

Thr L 6.5 1 40 251 (g9 0.89 o 043 0o
D 6.58 2.59 0.90 0.43

Ala L 8.62 g4 329 o5 126 o 0.62 1 g0
D 9.18 3.48 1.33 0. 62

Val L 279 o 775 ] o 275 16 L2 44
D 19.83 7.19 2.59 1.26

Met L 369 | 49 887 s 303 4.6 133 g0
D 24.33 8.25 2.87 1.33

Leu L 50.03 45 16.39 | 1 521 4 o9 223 |4
D 44.22 14.51 4.77 2.01

Phe L 59.53 1 q 1798 og 538 4 o5 229 43
D 53.77 16.59 5.06 2.23

The aqueons solution in the mobile phase is the 5X10-3M copper(II)-L-arginine chelate containing 2.5X1072M
NHsAc at pH 7.45. Flow rate: 2.0ml/min.

Table 2. Capacity ratio (£’) and selectivity (a) as

a function of pH

DNS- pH 5.0 pH 6.0 pH 7.0

AA 14 a 14 o I'4 a

Ser L 3.45 0.93 1.93 0.87 1.92 0.85
D 3.70 2.23 2.25

Thr L | 5.18 1.00 2.61 1. 00 2.39 0.99
D | 518 2.61 2.41

A]a L 7. 10 0. 96 3. 53 0. o4 3. 15 0. 93
D | 7.37 3.62 3.37

Val L | 18.74 1. 00 7.99 1.00 7.44 1.07
D |18.74 7.99 6. 96

Met L 21. 14 1. 00 8. 63 1.00 8. 50 1. 07
D|21.14 8.63 7.98

Leu L | 43.38 1. 00 16. 03 1.02 15. 39 1.11
D [ 43.38 15.73 13.83

Phe L | 44.77 1. 00 17.63 1.00 16. 87 1.10
D | 44.77 17.63 15. 39

The mobile phase consists of 20% acetonitrile and
80% metal chelate soluton containing 5X1073M copper
ion and 1.0X1072M arginine with 2.5X10"2M NH;

Ac. The flow rate is 2.0 ml/min.
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Table 3. Capacity ratio(®’) and selectivity(a) acc-
ording to the various buffer solutions

HO-C(CH;CO-
DNS- CH3;COONH; | (CH,COOH). COOH
AA OH)»
4 a 14 a k a

Ser L 1.92 0.85 2.06 0.90 2.51 1.00
D| 2.2 2.30 2.51

Thr L | 2.39 0.99 2.57 1. 00 3.02 1.00
D] 2.4 2.57 3.02

Ala L 3.15 0.93 3.33 1.00 3.97 1.00
D] 3.37 3.33 3.97

Val L | 7.4 1.07 7.04 1.00 7.75 1.00
D! 6.9 7.04 7.75

Met L | 850 1.07 8.56 1. 00 10. 06 1.00
D| 7.98 8.56 10. 06

Leu L | 15.39 L11 13.69 1.00 14.99 1. 00
D |13.83 13.69 14.99

Phe L | 16.87 1.10 17.61 1.00 21.83 1.00
D 1539 17.61 21.83

The mobile phase consists of 20% acetonitrile and
80 9% metal chelate solution containing 5X1073M copper
ion and 1.0x1072M arginine at pH 7.0. The flow

rate is 2. 0m//min.

TEATAERY d7AFS Zol otv=A &
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o2 H 7] AEdE ¢ T A

o539 pHH 3ol 3 Fel o] tpaA
vehtez 45849 SRl wat 2ele o
ol A& Aoz Azdet Table 39 vehd
AAR GEwE MEEE FF LRz AL
P& AFE FHNAAAY EHA sz

TEHE Ao 4389 S T4
o2 oS A FF)4AA Y £
79 et gz W FERE AAR ek
o F AL olF 4F Yoz Agd =
AL AA 7} B 2R A43E 9n] sty A7)
8 FF2EAZE M FAAS A e Cu(D-
TaAd el AdA oz ol 4AE Wt of
Yzt obrleate] 2| te 28 ukgo] Cu(ID)-L
—Arg 9l AfEg 4A dojvaz HFE

o) AAZ BAel PelAYAe FolsA 2
o Table 4% FEFHAHIE $EE W3
ARE WY RS dehich x5} S5

Table 4. Capacity ratio (#) and selectivity(e) as a function of NHyAc concentration in the buffer

5.0X10-3M 1.0X1072M 2.5X1072M 5.0X1072M
DNS-AA
4 « 14 «a 14 a 4 a

Ser L L8 g 192 e 192 g L9 e
D 2.21 2.23 2.25 2.33

Thr L 2.21 1.00 2.22 1.00 2.41 1.00 2.57 1.00
D 2.21 2.22 2.41 2.57

Ala L 3.00 1.00 3.05 0.97 3.15 0.93 3.32 0.94
D 3.00 3.14 3.37 3.53

Val L 6. 66 1.10 6. 80 1. 09 7.44 1. 07 7.72 1.05
D 6. 05 6. 23 6. 96 7.39

Met L 7.98 1.11 8.08 1.10 8.50 1.07 8.64 1.03
D 7.18 7.35 7.98 8.37

Leu L 14. 05 1.14 14. 27 1.13 15. 39 1.11 15.53 1.07
D 12. 33 12.61 13.87 14.55

Phe |L 15. 47 1.10 15.76 1.10 16. 87 1.10 17.50 1.05
D 14.05 14. 27 15. 39 16.70

The mobile phase consists of 20% acetonitrile and 80% metal chelate solution containing 5Xx10~3M coppernion
and 1.0X1072M arginine at pH 7.0. The flow rate is 2.0m!/min.
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Fig. 3. Prevailing structures of the D, L-DNS-amino
acids containing the hydrophobic alkyl chain in the
mobile phase.
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Fig. 4. Structures of Cu(II)-(L-Arg); complexes.
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Table 5. Capacity ratio(k’) of L-DNS-amino acids
according to the various metal chelate eluents

Cu- Cd- Ni- Zn-

(L-Arg)z| (L-Arg)z| (L-Arg)z| (L-Arg):
Ser 1.92 2.27 2.33 2.71
Thr 2.39 2.88 2.90 3.59
Ala 3.15 3.64 3.71 4.39
Val 7.4 7.49 7.47 9.41
Met 8.50 9.01 9.17 10.50
Leu 15. 39 14.28 14.25 17.53
Phe 16.87 19.61 19.90 23.05

The mobile phase consists jof 20% acetonitrile and
809% metal chelate solution containing 5X1073M metal
ion and 1.0X1072M arginine with 2. 5X10"2M NHAc
at pH7.0. The flow rate is 2. 0ml/min.
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