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RESOLVTION OF D,L-DANSYL AMINO A C I E  BY HPLC 
WITH A CU( 11) -L-PROLINE ELUANT 

S t a n l e y  K. Lam and F r a n c i s  K. Chow 
Department of  Labora tory  Medicine 

Albert E i n s t e i n  Col lege  of Medicine 
Rronx, N e w  Y a k  10461 

ABSTRACT 

Highly f l u o r e s c e n t  dansy l  d e r i v a t i v e s  of D and L amino acids 
were reso lved  on a reversed  phase column by using an aqueous 
e l u a n t  con ta in ing  copper( 11) -L-proline. 

INTRODUCTION 

The s e p a r a t i o n  of o p t i c a l  isomers,  e s p e c i a l l y  D and L amino 
acids, has been a cha l lenge  ard a t o p i c  uf great r e s e a r c h  i n t e r e s t  

in l i q u i d  chromatography. To f a c i l i t a t e  t h e  enant iomer ic  d i f f e r - ,  

e n t i a t i o n ,  a c h i r a l  cen te r  has t o  be presen t  i n  t h e  chromato- 

g raph ic  system; whether it is b o d e d  t o  a s o l i d  suppor t  or  added 

t o  t h e  eluvlt. O p t i c a l l y  a c t i v e  p r o l i n e  has been a c l a s s i c a l  

r eagen t  f o r  t h e  r e s o l u t i o n  of amino ac id  racemates. Davankov and 
Semechkin (1) have reviewed some aspec t s  of ligand exchange 

chromatography of  amino ac id  racemates on s t a t i o n a r y  suppor t s  t o  

which one of t h e  p r o l i n e  enantiomers were bonded. More r e c e n t l y ,  

Gil-Av and Hare separa ted  f r e e  D and L amino a c i d s  on ca t ion  

exchange ( 2 )  and reversed  phase columns ( 3 j  us ing  an aqueous 

e i u a n t  that contained. c h i r d i  copper( iI) - p r o l i n e  complexes, 

Dansyl amino a c i d s  a r e  s t r o n g l y  f l u o r e s c e n t ,  and can be 

d e t e c t e d  i n  t h e  deep  blue colored copper e l u a n t  wi th  no d i f f  i c u i t y .  
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1580 LAM AND CHOW 

This  paper r e p o r t s  OUI initial successes  i n  us ing  a Cu( 11) -L- 

p r o l i n e  e l u a n t  t o  s e p a r a t e  D and L amino a c i d s  as t h e i r  dansy l  

d e r i v a t i v e s  on a reversed  phase column. 

EXPERIMENTAL 
Ins t rumenta t ion .  The chromatograph was a Pe rk in  Elmer Model 601 

LC equipped wi th  a Rhecdyne 7105 i n j e c t i o n  v a l v e ,  a Model LC 650- 
10 f luorescence  spec t rophotometer ,  and a Mcdel 56 c h a r t  r e c o r d e r .  

The a n a l y t i c a l  column w a s  25.0 x 0.3 cm packed wi th  CIS P a r t i s i l -  

5 suppor t  prepared as aesc r ibed  below. A l l  s e p a r a t i o n s  were 

performed at room temperatures.  

Rewen t s .  A c e t o n i t r i l e  , d i s t i l l e d  i n  glass w a s  obtained from 

Buxlick and Jackson Labora to r i e s ,  I n c . ,  Muskegan, M I .  D,L-dansyl 

amino ac ids  were bought from Sigma Chemical Co.,  S t .  Louis ,  MO 
and Pie rce  Chemical Co., Rockford, 15. S i l y l a t i o n  r e q e n t s  f o r  

p repar ing  t h e  s t a t i o n a r y  suppor t  were purchased from Pe t ra rch  

System I n c . ,  Lev i t tonn ,  PA. 

P repa ra t ion  o f  s t a t i o n a r y  Phase. P a r t i s i l - 5 ,  5g w a s  a r i e d  ir. a 

muffle oven a t  400 C f o r  2 hours,  and then t r a n s f e r r e d  i n t c  a 

250 ml round bottom f l a s k  t o  which 100 m l  of lC% d b e t n y l o c t a -  

decy lch lo ros i l ane  i n  d r y  to luene  w a s  added. Afte r  shaken f o r  3 
hours ,  t h e  packing material was washed and d r i e d .  LJnreacted 

sur face  s i l a n o l  groups were ena-capped wi th  1 O C  m i  o f  1% tri- 
methylchlcros i lane  i n  d r y  to luene  t o  ensure  a t o t a l  r.on-polzc 

surface (4) .  
technique. Before a n a l y s i s ,  t h e  column was e q u i l i b r a t e d  wi th  

an aqueous s o l u t i o n  that was 0.1M i n  p r o l i n e  and '7.E51,: LF. X C  * 

0 

The column was packed by t h e  downward s l u r r y  

-t 

5 H2C. 
ChromatoeaDhic moceduxe. The mobile phase cons i s t ed  2f 2% 

a c e t o n i t r i l e  i n  an aqueous s o l u t i o n  t h a t  was 5 x 10-% p r o l i n e  

and ammonium a c e t a t e ,  and. 2 . 5  x 10-%. CuS0,*5H20. 
aqueous po r t ion  of t h e  mobile phase was 7 by t h e  a d d i t i o n  of 

ammonium hydroxide. The e f f l u e n t  flow rate wa5 1 ml/min. ?he 
f luo rescence  at 480 nm was monitored u i t h  e x c i t a t i o n  a t  3 0  nm. 

The pH of t h e  
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D, L-DANSYL AMINO ACIDS 15 81 

FES ULTS 
Enantiomers  of a l i p h a t i c ,  h e t e r c y c l i c  and a r o m a t i c  amino acids 

could be r e s o l v e d  by t h e  u s e  of C u ( I 1 ) - L - p o l i n e  mobi le  phase.  

However, t h e  s e p a r a t i o n  of D and L p h e n y l a l a n i n e ,  and D and L 

t r y p t o p h  d a n s y l  d e r i v a t i v e s  were p a r t i c u l a r l y  s t r i k i n g  ( F i g s  1 
and 2 ) .  

with  t h e  r e s u l t s  r e p o r t e d  by o t h e r  workers  ( 3 ) .  
The e l u t i o n  of L b e f o r e  D isomer i n  OUT study, agrees 

DISCUSSION 

HPLC w i t h  metal s o l u t e  complexes are  h i g h l y  s e l e c t i v e  for 
i somer ic  s e p a r a t i o n s .  Some works i n  u s i n g  Ag(1) (5) and o t h e r  

metal ion  complexes (6)  t o  a c h i e v e  i s o m e r i c  r e s o l u t i o n s  have 

r e c e n t l y  been reviewed.  I n  t h i s  r e p o r t ,  using an aqueous e l u a n t  

of Cu( 11) -L-prol ine complexes , a 'dynamic ' r a t h e r  t h a n  bonded 

o p t i c a l l y  a c t i v e  s t a t i o n a r y  phase  is obtained.. Dynamic s t a t i o n -  

a r y  phases  on hydrocarbonaceous s o l i d  s u p p o r t s ,  as r e p o r t e d  by 

o t h e r  workers ( 7 , 8 ) ,  u s u a l l y  g i v e  better chromatographic  eff i c -  

iency  than c o v a l e n t l y  bonaei  s t a t i o n a r y  phases .  The dynamic 

Cu( 11; -L-prol ine phase  p r o v i d e s  t h e  s i t e  f o r  c h i r a l  r e c o g n i t i o n .  

Based on t h e  f o r m a t i o n  of more s t a b l e  complexes of t h e  Cu(I I>-L-  

p r o l i n e  w i t h  L d a n s y l  amino acids, o p t i c a l  r e s o l u t i o n  of t h e  L 
amino acids from t h e i r  D m k r o r  images is accomplished.  

Sesices t h e  p r e s e n t  a p p l i c a t i o n  t o  d a n s y l  amino acids, t h e  

c h i r a l  a a d i t i v e  be ing  a seconcary  amine, a l lowed f o r  f l u o r e s c e n c e  

d e t e c t i o n  of t h e  s e p a r a t e d  D and L amino acids by p o s t  column 

d e r i v a t i z a t i o n  w i t h  0-phthaldehyde ( 3 ) .  
a v a l l a t i e ,  ar.d t h e  chcornatrjgraphic c o n k i t i o n s  are  r i i ld .  A l l  

2hese a d v m t a g e s  t o g e t h e r  w i t h  t h e  e f f i c i e n c y  and s e l e c t i v i ' y  o f  

'.he a n a l y s i s  have demonstrated that t h e  Cu( 11)-L-pro l ine  system 

is a very  rrromising approach t o  t h e  r e s o l u t i o n  of amino a c i d  

racemates .  

The r e a g e n t s  a r e  r ead i ly  

T h i s  communication have p r e s e n t e d  our  p r e l i m i n a r y  s u c c e s s e s .  

Detailed i n v e s t i g a t i o n  of  t h e  system and the use  of o t h e r  p o t e n t i a l  

c h i r a l  a d d i t l v e s  is being studied, and t h e  r e s u l t s  w i l l  appear  i n  

a la t ter  p u b l i c a t i o n .  
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Figure  1 

S e p a r a t i o n  of D,L  dansyl  p h e n y l a l a n i n e  w i t h  CU( 11) -L-pro l ine  

e l u a n t .  Column : P a r t i s i l - 5  C18. Mobile phase : 2% a c e t o n i t r i l e  

in an aqueous s o l u t i o n  that w a s  5 x 10-51 p r o l i n e  and ammonium 

acetate, and 2 . 5  x 10-51 CuS04'5H20, pH 7 . 0 .  Flow rate 1 . 0  m l / m i n .  

L,-Trp 

I I I I I I 
0 S 10 I5 20 25 

(MIN.) 

F i g u r e  2 

S e p a r a t i o n  of D,L dansyl  t r y p t o p h a n  w i t h  Cu( 11) -L-prol ine e luan- .  

Condi t ions  as i n  F i g u r e  1. 
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