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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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cis-trans 8 Fel7hFol g BpetdL T
szl e,

o o

k=3
[

Eo
t.O

4 H

J1718 4., & A4 A4 HPLCw
Waters Associates 3} A} (Milford Massa-
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Wet,

Al o, 432 ARE ob|x4ak® D, L-
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Aldrich Chemical Company{U,S. A)oll4 3¢
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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 10-2M che-
late solution containing 2.5 x 10-234 NH Ac buffer at
6.5. The chelate is Cu(Il} (p-XyPro),.

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

ons an % 2% 5% 30%
‘e k' a k' a k' @
Ser '[; E:E’g 1.87 ?:gg 1.84 fi‘;‘ 1.72 g:‘; 142
The F g:gg 120 573 114 o L12 g:gg 1.00
T 510 091 59 070 g0 085 )G 1.00
Met 333;?3 1.07 g:gg 113 22 119 |28
Val ng:gg 1.45 lg:gg 1.44 lg'gg 1.42 }:g’g 1.35
Phe  p T~ g 083 1560 079 200 001
Leu 3 - gﬁ? 1.25 f;:g? 1.15 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. Fiow rate: 2.0 m#/min.

o b Aoz Aran, eeled Aircs
/-x-lol A 4] oi,kL—yLeJo“ u-]“.io]
Holrt, A4dazotEzaae] XyProg &7}
Sz 3 ABFEYalolsd olFyel Wrhsled
= Aol dAAE Felsl] e aRolE
2 Fig. 13 2},
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Table 2. Capacity ratiolk’) and selectivity(a) as a func-
tion of complex concentration

25%10°3M 5.0x10733 10.0x10°3M

DNS AA e . v e
Ser Iﬁ i;}) 127 29 145 igg 1.93
The § pog 100 2 100 33 100
T 557 100 o 100 Zg 100
Met {‘) g:ég Lz 5% s I;Zgg 117
Val g g;‘; 1.14 ‘;:33 1.30 Eigg 1.21
P taor 087 arog 085 op0 086
Lo § 1is0 M a0 M2 340 M7

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 mi/min.

oX

77t IS W T Eol g o4 ¢ Ak, °]
Tyr ¢ 7%oll 22t7F bulky = e &
0e £ 4 U2 25471E 2E oholxAdd
Met, Val % Leu#l 7% D¥x2ct Lol ¢
2 ojfe2vn] wflnelsl e otw)xdkel Tyr
2} Phe & D&2ch Lyo] v] wel esic) A
£% 2)7te p-XyPro# m-XyPro 278 A%
#g of viebd L A5E ohgel dusina &
ct,

21z Table 1004 474+ p-XyPro& 2|Z=
2 A29e we) Aol Table 504 877
= m-XyPro < Bl7te 2 A28E ZAfelnt, 4
N1 AR () kL kpE vERET

Table 1& S0l 3 5g F71412 o ofelxile
W 2Ee 244d Fojett oAl FuPEE
20~30%7% Wk Zck, of = viehd AHIY
o] $-2-2 ACN 9o 247t #3545 kro] 24
sl ole SeiRErl FohlmiA 4azctE
o] gofe £ A543 dIatge] AHA
A Ad ez AAade) zgo] Hokxlr] WE
o)tk Fatol ALY & Frol Aide AL o
220 ol7hdFel 4% Foke AL ¢ F AR
c},
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Table 3. Capacity ratiolk’) and selectivity(e) as a func-
tion of pH

pH 6.0 pH 6.5 pH 7.0 pH 7.5

DNS AA k' a k' e k' a k' a

SO § 3102 500 167 15 165 1gy 231
Thr ]6 g:gg 113 g:gg 1.21 ;?g 1.14 g:gg 110
T b lasa 0% 73109 Go5 090 5o 07
Met 113 ig:g 115 }?:?g 1.15 1g:gg 1.20 1&33 1.10
Val b ioe 128 (e 136 oy 142 g, 144
e LR g B0 o
Leu L 53.8¢ 1.19 39.88 1.23 29.99 1.28 27.69 117

D 45.28

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,

32.50 77 2338 77 2358

Table 201 2E5% Z7bol =2 k@t
a 78] HEE B Ao, orleldE 5t F
42 o FZe] FUREIE o BE AR 2l
th, ol FE7 FrESE i m3higol
olojyd &Hgo| Toprlza AMIFAEel 4
7bsAdol Ea wlgol) Aadol Lo =EA ok
adeld o g =g FobsA "o, ol A¥Ad
FostofA] Liebl Fe|Aduldn ol FEe] 73k
A x| shaict,

Table 3914+ pH ¢l =l w2 2 o3
o w3E Jehiglc), olelAbe R4 o]
24 pHel wg wdlr} 27 AR3leg o|J%
230 at" s} pHeoll d3g Ho| Hezel 7]
ok,

B Ago)4 vehd pH Folell wE 5259
7rast 2lAdAde Fole Adfiddpete] Az
o} dzgln 9lem pHel 7 oj4dEaed
o} obAdA] rER T 4 ke o] ol2{Y
Act, 2zjeg pH 7l 7148 vlFEd A4
x| el o] F7hshe olfr€ Sy24 El7t
= nghigo| Yot ol glaH Eeojidoz s
Z3rge] 7=rt D Lae dAgg 2ol
A#A Hejd e Fohghet,
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Table 4. Capacity ratiedk ) and selectiviey(ab as i fune:
tion of NH,A¢ concentration

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

JAOXI103M  LOX10-3M 235 x 10-3M

DNS AA

a k’ a k' a
St 100 T 1e0 G0 we
m ke B 18
Tye IL) 12:, 0.90 j?g 0.84 ;‘32 0.90
Met []; z';é 1.17 222 1.19 lg:gg 1.20
I
Phe [L) }::gz 0.74 }g:gé 0.79 ;3:063 0.81
o BB s B BB

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

Table 5. Capacity ratio(k9 and selectivity(a) as a func-
tion of acetonitrile concentration

20.0% 22.5% 25.0% 27.5%

DNS AA ! a k, o k' aQ k* a
o b3 £ 12 12
e b S0 210 210 220100
e b BB o 100w 110 19,
Mo LR 500 528
LR 1900 58, S

L 35.00 30.86 11.03 10.75

Phe 0.78 0.78 0.79 0.77

D 44.89 %7 30,75 78 1400 ©79 1400
L4686 . 4024 . . 1425 . _ 12.40
Leu 1 3389 120 3375 1:20 1550 117 1775 105

The added chelate solution contains 5 x 10-3M Cu(Il)
{m XyPro);. The ammonium acetate buffer concentra-
tion was 1 x 10-2M at pH 7.0. Flow rate; 2.0 m//min.

Table 414+ DNS-AA ¢ #2)o) Wit sl
ghel F= A7 £ Aeld), gFgde) yu
7t ENEFE ko) FANL a & AR HEA
wokeh, ole 99 93Ale 2= sl
Sl AN Jge v)alA) gron| o ggeiel of &

Le]

25x1W03M  5.0x10-3M 10.0x 10-347

DS K« K o kK a
g M g 1
g g M0 55 Lo S5
Tye 27 Lo s 100 2% Lo
Met ![; g;g 1.12 ?g: 115 1;:33 117
va k a1 L 130 120
e b 0 58 o B o
oo B ES B8 BE

25% Acetonitrile and 75% Cu(IT) chelate solution cun-
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.

e FoAFe] AdRALI A4k £44 A
S ahgo] of AAE AL o 4

Table 5214 m-XyPro-¢ 2j7k=2 A}g3)e
wf Qfoll 49} 72t uiHo g gl o

©.

St oE AL 24 Thed A%
p-XyPro 9] 2|7 =8 AE3 Afe 27} Yo
Weout m-XyProg g7teg AR2d we &
7} dofr} A ?‘é%l'r'l'. A= -3 p—}{ypro_ﬂ-
m-XyPro 9] 2j7keg dlms] 8ol gyzdeg
m-XyProg 2|7tE 2 ARZ3 ul) ststo| 4 alyg)
L7 FaEgch, ol stelels)r) 424 2
ol o F% o+ Aot

Table 6ol 4% 229 Sxol B2 22759
Wdtolet, m-XyProg 2)zbz 2 ARg4ig o
= =7 ANASE elzbe agurgol 24 ¥
SR b udt a o] $7h5HE Jehyc

Table TA4e m-XyProg 2tcz ALy
< wol pHY 2% 243 Ao,
p-XyPro& 2|7b=2 ALL3 Table 39 7Atl=

Journal of the Korean Chemical Society



chAl ool x4k} FHEe 81

Table 7. Capacity ratio(k} and selectivity(a} as a func-
tion of pH

DNS AA pH 6.0 pH 6.5 pH 7.0 pH 75

k a ki e k a kK «
ser b 370143 19 30 140 150136
T b 2oat00 S5a100 D75100 yigg 100
b b ton o a0 510
e S L1 1 331 08 o
Val [ 505e 108 11e0 121 513199 gpg 144
Phe b 358 09 5070 086 1100 079 1535 060
Leu L 54.41 1.25 28.10 1.17 14.25 117 12.36 1.05

D 43.63 24.00 12.20 i1.81

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

Table 8. Capacity ratiolk'} and selectivity(e) as a func-
tion of NH4Ac concentraiion

5.0x10-2M 10.0x103M 25.0x10-3M

DNS AA k’ a k' a k! a
Ser ]I:; 223 129 338 19 299 158
T §7s 100 35 100 Gig 100
T poti 10 5 100 gig 087
Met 115 gzgg 1.16 ';:gg 117 1;:gg 117
Val I[; im 1.25 }‘iﬁg 121 i‘;f‘f 1.28
Phe 5 seoo 088 gogo 085 a5gs 081
Lew 5 Sva0 M7 g0 M7 ey 122

25% Acetonitrile and 75% Cu(ll} chelate solution con-
taining m XyPro ligand at pH 6.5 were used. Flow rate;
2.0 m{/min.

olu] AbEo] i e g pH 7t F7igdel wte} &/
o] HAastn a el Frhsle ATE vt
m-XyPro % gizt=2 AHgE o F 7f olvle
Akl 79 p-XyProel 7%ks dAERet 53
¢ Aol wlAe g g gho] Faste A
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Table 9. Capacity ratiofk’) and selectivity{a} of several
dansyl amino acids on copper(I) ligands such as BzPro,
m-XyPro and p-XyPro

DNS AA BzPro* m-XyPro p=XyPro
k’ o k’ a k’ a
Ser E 13 1ss L 158 15 165
Thr E g:?g 1.07 g:ig 1.00 g:éé 1.14
™ 2T - S omr YE om0
B e B2
Me D30 127 g5 M7 e 12
me § R o B8 on 52 0
o BB i B B3

*The data come from reference 30.

S veflict ey o] wlolls b/ FUIA A
Agich, ojeid o FholAle) d{EAE xylenyl
o] para$ meta ®®7]1e A7} kel o3t
2 fEane] ool &3 Rez Mz},

e slEgolel Fxol iy wsto|c,
Table 48} 2ol Table 8lME k19l a9
ol F0b B7HE4E Fobele ARe 2]l
o] goll4] A= Fel 2|7k meukgol 33
o] glm A4 Alsztde olg] 7Q)HE FH
ghet,

o 7)ol @&t T FF 7ol AgPeigaes
ofj4] AL+ benzyl-L-proline{BzPro) 2|7t=¢
Ag vzt o) Table %l vieht 2l

Table 994 & 4 5| BzPro& 8=z

Ae o Tyre 227 b £3Ag
m-XyPro & A28 wle Tyrg ¥27h sldn

Thr o] %27} 7453 £3lez 5 2zkee] 22
okAle w|&sich, 2 89| oln|:Alel] i F
et 72 F4 o g 2ol p-XyPro&
Tyr & Thre] 227t 25 7F53sl0] 2 99
2lol| glojAE o Fol HAE Bt ol24 A
ool A AHEE Bs Beke o] XyPro7t
Fapejel vl F& AT & 7 U ¥ 4Ye A
2 FY3i olej:alel DI LEY Ll
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ﬁﬁj Cis
) TCHj
On
CVP!\}
c
M H
C/ Trans
0T =0
CH, 30,

N Fig. 3. The visible configuration of ¢is and trans Ca(lD)
- — (¢ XyPro)y. X =CH;.

Fig. 2. Prevailing structure of the DL DNS amino 0 Ha
acids containing hydrophobic alkyl chain. @0 “-Cu - Fruns @
o Yen 0

A ek oAl dehel 9y RAel el gl @'“2 oo 0—pO
Agol el Lhehteh, x O @° ,‘:"S;

FOA5E dedalr] dsh Felolhlse ol % "
2ol Al Fosg] o] gol utzt DNS-AA S F @ X
A W3S ZHBLL of o4 ofn|iabo] 4
HEes abs o ol4deaEd ztn maul s
Soll4 e YA Az ool AHLRES é—% A
Aol chzA| ek Aolet, L %%

BAp £44 QlEg peishe Aen Jug 0 Teans” é’f °

0
49 olelxtsl 79 DNS ) vk netsk O e
ofop e}, ofplxale] 47|zt agdel At 3 by
2 Y.

FA4471E 7h Ae wasldd Aol Fig, Q 1t osm S
29} 7ol AP Aolah Ynshi YI4IE x
e & 44719 uwiells Dansyl 7|2} 37|72}
A2 dojxle FA ol3ke go qixHez o ‘

Fig. 4. A proposed mechanism for the system contain-
ing the complex of Cu(ll) (» XyPro), in the mobile pha-
thee oldagel F7HY wisko] Fig, 37 se. X = CHg.
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ol £ siA9 Hel7h sbesle]el A4ge o)
A F 7RR] el o ARATlAM LAY
o & frans el #Eo| cis¥ B} v FEie
ol 2+g3t Zo|ct, Al Fig, 4olAAE frans
e o]AdLzZo] DNS-AA &} mgulgo oo
7w o] wkgel AHEQ trans o} cis B A4
FatEo] 7hed Zelck, PAEAA oA ¥
W LE olu]xAle cis 3 trans He 444
#Zge] ¥ shssiAal D3el DNS-AA
trans 9| AAAEAE AAdo] FolElA Raloz
WA F2 s Fol FAT Aoln, avlZg F
Yefrt o} 7}5gt LEe ndakge] #Yds k
ol Ax wehy xA Beise wwde DR
we) 42j5lc}, = phenylalanine 2 tyrosine 72
Lol AR AZ 0] yylenyl of WlAlne|o} 2F
o] 7}l wldwejel Aaatge] 27 ﬂ%‘%_i
A D-Pheo| 7 £2]€ Aoz AYg 4 3,
oot T& HAE AgadFovolA] HE} olighF
o| &7} A5t BzPro& b=z ARHE
Hop #jdul o= B Aoy AR AagAd
o] & BlZkEr} o 3ok,

4 &

A% p-XyPro# m-XyPro& #47 283}
of F L ubEo] o|FAle] Hrlsled ghAlo}
o5 AR F2ldel, F2lE HAE77 e okl
AL A9ty DEe]l Lyno) =Hx S=d
ov g7zt le olo|xAbe 2 witle] Al
velgtel, ¥ Zale]le g 2zt vimaf £ o
p-XyPro 22} H7t2 AEE olnlxals 25
He)d 4 9lod m-XyPro £2i71 tf &sjgich
BzPro 2 ZelolE ®rohe m-XyProd 2#|
olE7} tyrosine o #2|% o FAldm bz
Z BzPro Zdle|EE AR of ¥rhs o 72
7t $9tek. p-XyPro2 pH 7l S7184-5F 2¢l
57 Folzey m-XyPro 2 a Ttol #idhe
A4S ¥ovk, = Ado|lEd Fmst slEie]
Fedss 28 £ Az A AhdF
o}l & 7lz)9| AZ=F AR Y A7 SN2A
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