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ABSTRACT. Optical isomers of dansyl amino acids were separated by a chiral mobile phase addition
method. Two metha and para isomers of xylenyl-L-proline were prepared and used as the ligands of
copper (II) chelate to resolve the dansyl amino acids. Their elution behaviors were similar to those ob-
tained from the addition of copper (II) benzyl-L-proline chelate. The matrix effect of the mobile phase
such as pH, concentration of buffer and compositions of organic solvent acetonitrile affected the optical
resolution. The separation mechanism could be explained by a cis~trans effect of the ligand exchange
reaction and hydrophobic interaction between the ternary complex and the stationary phase.
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Fig. 1. Typical chromatogram of DNS amino acids
with the chiral mobile phase addition method. Mobile
phase contains 25% acetonitile and 75% 5 x 10-3M che-
late solution containing 2.5 x 10~2M NH,Ac buffer at
6.5. The chelate is Cu(I) (p-XyPro),.

Table 1. Capacity ratio(k’) and selectivity(X) as a func-
tion of acetonitrile concentration

DNs ag 0% 225%  25% 30%

k' a k’ a k' a k' a
Ser [L) jzgg 1.87 "jgg 1.84 ‘fg‘;’ 1.72 g:;‘l‘ 1.42
Thr [ o o0 1.20 SRRt 23 112 8:23 1.00
Tyr E }2:38 0.91 gég 0.70 i:gé 0.85 g:gg 1.00
Met g gg?g 1.07 g:gg 1.13 2:22 1.19 }:(2)2 118
val B gg:gg 145 lg:gg 1.44 lgig’g 1.42 }gg 1.35
Phe [T = g 083 |ag 09 500 091
Leu B - - ;f:?‘l) 1.25 f;:g? 115 g:gg 1.24

The added chelate solution contains 5 x 10-3M Cu(Il)
(¢ XyPro);. The ammonium acetate buffer concentra-
tion was 1 x 10-2M at pH 7.0. Flow rate; 2.0 m//min.
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Table 2. Capacity ratio(k’) and selectivity(a) as a func-

tion of complex concentration
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Table 3. Capacity ratio(k’) and selectivity(a) as a func-

Dns ap 25X107M s0x105m 10.0x 10-3M

k' a k' a k' a
Ser 113 igé 1.27 f:gg 1.45 f:?g 1.93
The [ 19 100 238 100 338 100
b b AR 18w 38
Met IL) g‘;‘: 1.12 g:gg 1.15 lézgg 1.17
val B g:g‘; 1.14 lé:gg 1.30 ﬁ‘zg 121
re b EE o B3 o 2 o
o DD L BB L B

25% Acetonitrile and 75% Cu(Il) chelate solution con-
taining p-XyPro ligand were used. The ammonium ace-
tate buffer concentration was 1.0 x 10-2M at pH 6.5.
Flow rate; 2.0 m//min.
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Dns ap PHOO PHES PHTO pHTS
K o« kK o kK a Kk a
St 520 M2 500 16T ygg 168 1y 291
Thr [L) 228(3)1.13 ggg 121 ;i’g 114 ggg 1.10
Tyr B}g:gg 0.94 ‘;g? 0.94 2:32 0.90 ggg 0.73
Met e 115 100 115 Tg e 120 (g0 110
Va b hoen 128 (g 134 g 142 ) 14
Pre b 3220 087 5500 079 00 082 el 076

25% Acetonitrile and 75% Cu(Il) chelate solution con-
taining p-XyPro ligand were used. The ammonium ace-
tate buffer concentration was 2.5 x 10-2M. Flow rate;
2.0 m!/min.
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Table 4. Capacity ratiolk”) and selectivity(a) as a func-
tion of NH,Ac concentration

RIS - MR T

Table 6. Capacity ratio(k’) and selectivity( @) as a func-
tion of complex concentration

NS aq POXI0OMLOXTOBM 251090

a k’ a2 k’ a
Ser [L) fgg 1.60 fg()] 1.60 lg‘a’ 165
n b B
Tyr B ;Z}) 0.90 jig 0.89 2;’3 0.90
o B8 1 08
B e
me E T i 8 0y B
o DR 3R

DNS AA 25x103M  5.0x10-3M 10.0x10-3M

k’ a k' a k' a
w5 e 1w 3
e 3w 3
Ty Gz 10 a0 100 35 Lo
Met I% g‘;g 112 ?3; 115 1;28 1.17
I
me 55T o 58 o B
o B ES BB BB

25% Acetonitrile and 75% Cu(lI) chelate solution con-
taining » XyPro ligand at pH 6.5 were used. Flow rate
2.0 m!/min.

Table 5. Capacity ratio(k’) and selectivity(a) as a func-
tion of acetonitrile concentration

DNs an 200%  225%  250% 275

k' a k' a k' a k' a
Ser B g:gg 1.45 ;:g? 1.60 }:Zj 1.35 i‘;’f 1.42
Thr B ggg 1.00 jzgg 1.00 g:gg 1.00 g:gg 1.00
TV 1500 089 g 082 581100 330100
Met [ o09s 113 15 113 550 108 226 L10
Val g;g:gg 1.37 }i:gg 1.32 g:gg 1.16 S:gg 1.20
Phe 13 ga.g0 078 575 078 1y 00 0.79 1405 077
Lew [ Gago 120 gaog 120 1520 117 1240 105

The added chelate solution contains 5 x 10-3M Cu(1l)
(m XyPro);. The ammonium acetate buffer concentra-
tion was 1 x 10-2M at pH 7.0. Flow rate; 2.0 m//min.
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Soll A8 BFE vlAA] ghow] abgu)el of

_}ﬂ oft
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25% Acetonitrile and 75% Cu(Il) chelate solution con-
taining m-XyPro ligand were used. The ammonium
acetate buffer concentration was 1.0 x 10-2M at pH 6.5.
Flow rate; 2.0 ml/min.
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Ee oE A& Halt, Thre 74 %o
p-XyPro 9 2Zh=5 ARS8 9= Hajr) o]
ot m-XyProg el7beg Abgs ajs
7bodeiuha]l gk 222 p-XyPro 3}
m-XyPro 9] 2|7t=% vwlms] ®wl ojygdom
m-XyPro& 2|7b= 2 A3 uw ato]d s
ezt 7L*51°4‘4 ol sletullelr] 7} 444 2}
_&o] 1 ,EL__ oL

h3

T+ AU

Table 6= 11%9] ol o L2]A%xe]
3ol ch  mp-XyPro < ‘1]7\}Ei ARE-E wiof
£ TRt AMASE ezke mshikgo] =4 5
R=R-3 k’ Wt a gho] F7hehe vepdict,

Table 74w m-XyPro$ 27b=2 AR
= ®Weol pHY E3E%F 243 Ao o,
p-XyProg 2IZb=2 A28 Table 39) 7)ol =
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Table 7. Capacity ratio(k’) and selectivity(e) as a func-
tion of pH

DNS AA pH 6.0 pH 6.5 pH 7.0 pH 7.5

k' a k' a k’ a k' a
Ser B g:gg 1.43 igg 1.93 3;3 1.40 12221.36
Thr B g:gg 1.00 g:gg 1.00 Z:gg 1.00 i:gg 1.00
Tyr lg g:g‘é 0.93 g:gg 1.00 g:g} 1.00 gzg: 1.00
N
Val Iﬁgg:gg 1.08 11"33 121 15139 6 14
Phe b 3587 094 2070 0.86 11105 0.79 135 066
Lo, L544l 2810 1425 /1236

D 43.63 24.00 12.20 11.81

25% Acetonitrile and 75% Cu(ll) chelate solution con-
taining 5 x 10-3M Cu(I) (m XyPro); were used. The
ammonium acetate buffer concentration was 1.0 x
10-2M. Flow rate ; 2.0 m!/min.

Table 8. Capacity ratio(k’) and selectivity(a) as a func-
tion of NH4Ac concentration

5.0x10-3M 10.0x103M 25.0x1073M

DNS AA k’ a k' a k' a
St poias M9 a7 19 Ty 158
Thr B g:g 1.00 ggg 1.00 gﬁg 1.00
Ty L e 100 2% 100 2?2 0.87
Met IL) Zzgg 1.16 151;228 1.17 lézgg 1.17
VA poiios 125 yg 120 g 128
Phe [ paop 088 5010 085 pggg 081
Lew § a0 M7 eco M7 ngg 122

25% Acetonitrile and 75% Cu(II) chelate solution con-
taining m XyPro ligand at pH 6.5 were used. Flow rate;
2.0 ml/min.
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Table 9. Capacity ratio(k’) and selectivity(a) of several
dansyl amino acids on copper(Il) ligands such as BzPro,
m-XyPro and p-XyPro

BzPro* m-XyPro p-XyPro

DNSAA W ¢ ¥ ¢ K a
Ser D ;:g? 156 o0 158 Lo 165
Thr E g:% 1.07 g:ﬁ 1.00 2:;‘; 1.14
IR ey g
va D The 180 1ipp 128 150 141
W
oo TR s B8 on B2 on
Lew [ ey 12 oyho 122 gegg 128

*The data come from reference 30.
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Fig. 2. Prevailing structure of the D,L DNS amino
acids containing hydrophobic alkyl chain.
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Fig. 3. The visible configuration of cis and #rans Cu(Il)
(» XyPro);. X = CH3.

o "2
See o LT Trans
-Cu. 4
gH ?:u 0 X
Q ST
+ D-DNS-AA Sny 7T
e Y]
&
X
0 ps
0 N
. L K
0
[\ ‘o
E 0
o] Trans
0. ; [é!
) - Cle 0 0
CH, 0 b | .. -0
tu
+ L- DNS-AA - "1'« i
R
X &2 DNS
x

Fig. 4. A proposed mechanism for the system contain-
ing the complex of Cu(Il) (p XyPro); in the mobile pha-
se. X = CHj.
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