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Two-Phase Thin-Layer Chromatography' I 

Haleem J. I ssaq 

Chemical Carcinogenesis Program 

Freder ick  Cancer Research Center 

Freder ick ,  Maryl and 21701 

Th in  l a y e r  chromatography (TLC) i s  normal ly c a r r i e d  ou t  on single-phase 

(adsorbent)  p lates.  

bent  t o  achieve t h e  separa t ion  o f  complex mixtures. 

i n d i c a t e  t h a t  t h e  use of mixed phases i n  TLC i s  no t  very common, poss ib l y  

because t h e  p l a t e s  are  d i f f i c u l t  t o  prepare and precoated single-phase p l a t e s  

of  d i f f e r e n t  absorbents a re  r e a d i l y  a v a i l a b l e  ( s i l i c a  gel, reversed phase, 

ce l l u lose .  alumi na, etc. ). 

However, i t  may be necessary t o  use nore  than one adsor- 

L i t e r a t u r e  r e p o r t s  

Our experiments have showen t h a t  a two-phase TLC p l a t e  o f f e r s  a v i a b l e  

s o l u t i o n  f o r  work w i t h  mixed adsorbents. 

prepared according t o  the  method o f  Ar inger  and Eneroth (1). namely by devel- 

op ing  a 20 x 20 cm commercial ly a v a i l a b l e  precoated s i l i c a  gel  p l a t e  i n  hexa- 

The s i l a n i t e d  p a r t  of t h e  p l a t e  i s  

'Presented a t  t h e  1979 P i t t s b u r g h  Conference on A n a l y t i c a l  Chemistry 
and App l ied  Spectroscopy 
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methy ld is i lazane (HI.IDS) f o r  10 cm. It Is removed f rom t h e  developing tank, 

and d r i e d  i n  an oven a t  100°C f o r  2 h t o  g i ve  a two-phase TLC p l a t e  hav ing  

s i l a n i z e d  and uns i l an i zed  s i l i c a  gel  phases side-by-side. 

t h e  b e n e f i t s  of s ide-by-side p o s i t i o n i n g  o f  p o l a r  and non-polar adsorbents on 

t h e  same p l a t e  and o f  two-dimensional development on t h e  under i va t i zed  s i l i c a  

ge l  s ide  o f  t he  plate.  It i s  a l so  s imple t o  prepare and requ i res  no spec ia l  

apparatus. 

Such a p l a t e  o f f e r s  

To i l l u s t r a t e  i t s  use, a m ix tu re  o f  7a-, 78-hydroxycholesterol .  and 

So, 6a- and 58, 68-epoxycholesterol (prepared by d e r i v a t i z a t i o n  o f  t h e  epoxy- 

cho les te ro l s  w i t h  t e t r a s i l y l i m i d a z o l e )  (F igure  1) was separated. The sample 

m ix tu re  was spotted on the  l one r  l e f t  corner  o f  t h e  TLC p l a t e  which was coated' 

w i t h  under i va t l zed  s i l i c a  gel. The p l a t e  was developed i n  d ie thy le the r .  

F igure  1. St ruc tu ra l  formulae o f  cho les te ro l s  separated by two-phase 

TLC . 
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A f t e r  t h e  so l ven t  f r o n t  had t r a v e l e d  2-3 cm i n t o  t h e  s i l a n i r e d  side, t he  

p l a t e  was removed, dr ied,  t u rned  90". and developed i n  heptane:HMDS (48:Z). 

F igu re  2 shows t h e  separa t ion  o f  t h e  m ix tu re  o f  cho les tero ls .  i n  which reso- 

l u t i o n  o f  t h e  isomeric epoxide m ix tu re  was subsequently ob ta ined on t h e  s i l a n -  

i z e d  absorbent s ide  o f  t h e  plate.  

The two-phase TLC p l a t e  may be used f o r  cleanup o f  a sample on one phase 

and separa t ion  on t h e  other, and f o r  t h e  separa t ion  o f  complex mix tu res  of 

2-Phase TLC 

'Sample Contains: 7 a -hydroxycholestrol 
7 B -hydroxycholesterol 
TMS derlvrtives of 5 0 , 6 a  - 
and 5b, 6 B-epoxycholesterol 

F i g u r e  2. Separat ion o f  7a-, 76-hydroxycholesterol ,  and TMS d e r i v a t i v e s  

o f  50, 60- and 56, 66-epoxycholesterol  on two-phase TLC 

plates.  
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varying p o l a r i t i e s .  The sample can be spotted on e i t h e r  phase of the p l a t e  

and the width o f  the s i lanized par t  o f  t h e  p l a t e  may be adjusted as needed. 

Other s i l y l a t i n g  agents and phases can be prepared as needed. 
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