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THE SEPARATION OF 2-, 3- AND 4-CYCLOPENTYLPHENOL 
B Y  T H  I N-LAYER CHROMATOGRAPHY 

T.M. A tk ins ,  D.G. Towles, and  R.H. B ishara 
Lilly Research Laborator ies 

Div is ion of  Eli Lilly and  Company 
Indianapol is,  Ind iana 46285 

ABSTRACT 

A T L C  system i s  descr ibed f o r  t h e  resolut ion of t h e  t h r e e  
posi t ional  isomers of cyc lopenty lphenol  . Quant i ta t ion o f  t h e  3- 
and 4- isomers in 2-cyclopentylphenol  a t  a sens i t i v i t y  o f  0.1% 
may b e  achieved. 

INTRODUCTION 

T h e  widespread use o f  subs t i t u ted  cyc lopenty lphenols  i s  

well documented in t h e  l i t e ra tu re .  Subs t i t u ted  cyc lopenty l -  

phenols have been used as ant iox idants  f o r  organic  mater ia ls , 
e.g.  , polymers, r u b b e r s ,  l ub r i can ts  ( I ) ,  as tough,  ha rd ,  

weather res is tant  coatings, e.g. , o n  wood (2), as bacter ic ides 

and  fungic ides (3,4), in t h e  synthes is  of a p-sympatholy t ic  

drug ( 5 )  and  as d iu re t i cs  which do  n o t  increase K +  exc re t i on  as 

much as t h a t  of Na' (6). In addi t ion,  t h e i r  phosphorus acid 

esters  showed an t i - co r ros i ve  and  ant iox idat ive p roper t i es  as 

l ub r i ca t i ng  oi l  addi t ives when tested a t  t h e  1% concentrat ion 

(7). I n  t h e  synthes is  o f  t h e  cyclopentylphenols,  small 
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1172 ATKINS, TOWLES, AND BISHARA 

quant i t ies  of isomeric impur i t i es  a r e  also produced.  

laboratory ,  t h e  isomeric purity o f  Z'cyclopentylphenol must  b e  

contro l led t o  p r e v e n t  t h e  format ion o f  undesi red by -p roduc ts .  

T h e  chromatographic behavior  o f  4-cyclopentylphenol  o n  paper 

(8), alumina- impregnated papers and  thin layers o f  alumina (9) 

and by reverse-phase p a r t i t i o n  chromatography o n  home made 

thin layers o f  cel lu lose/ethyl  oleate (10) has been invest igated.  

No reference was f o u n d  in t h e  l i t e r a t u r e  desc r ib ing  resolut ion o f  

t h e  t h r e e  isomers of cyc lopenty iphenol  . Us ing  commercially 

available precoated sil ica ge l  plates, a v a r i e t y  o f  so lvent  systems 

was screened accord ing t o  a p rev ious l y  descr ibed p rocedure  

(11). 

separates t h e  2-, 3- and  4-cyclopentylphenols.  

In t h i s  

T h i s  paper  descr ibes a two-component T L C  system t h a t  

EXPE R I MENTAL 

Sil ica gel 60, F254 TLC plates (EM L.aboratories, Inc. ,  

Elmsford, N.Y.) ,  20 cm x 20 cm w i t h  0.25 mm t h i c k  adsorbent 

layer  and a convent ional  T L C  chamber, 30 cm x 25 cm x 8 cm, o f  

heavywal l  glass were used f o r  al l  o f  t h e  development work .  

One-tenth,  o n e - f i f t h  and one pe rcen t  solut ions o f  t h e  3- 

and 4-isomers sp iked in t h e  2-cyclopentylphenol  s tandard  a t  a 

concentrat ion o f  10 mg/ml were prepared.  T h e  2-cyclopentylphenol  

sample t o  b e  tested was p repared  a t  a concentrat ion o f  10 mg/ml. 

A l l  solut ions were p repared  in methanol. T e n  micro l i ter  a l iquots 

were appl ied a t  2.5 cm f r o m  t h e  bottom of t h e  plate.  

developing so lvent  was a m i x t u r e  o f  ch loroform a n d  e t h y l  acetate 

(95:5), v/v. T h e  so lvent  f r o n t  was allowed t o  t r a v e l  15 cm above 

t h e  p o i n t  o f  appl icat ion.  

90 minutes.  

and t h e n  placed in an iod ine chamber (a convent ional  TLC 

chamber conta in ing several  grams of metall ic iodine) f o r  about 

30 minutes.  T h e  spots were photographed u n d e r  shor t -wavelength 

(254 nm) u l t rav io le t  light. 

T h e  

T h e  developing t ime was approximately 

T h e  plate was allowed t o  dry in a vent i la ted hood 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
4
1
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



SEPARATION OF CYCLOPENTYLPHENOL ISOMERS 1173 

RESULTS AND DISCUSSION 

Viewing t h e  developed, d r i e d  p la te u n d e r  shor t -wavelength 

u l t rav io le t  light a f t e r  exposure t o  iod ine reveals  t h e  

cyc lopenty lphenols  as p u r p l e  spots o n  a ye l lowish-green 

f luorescent  background.  

T h e  Rf  values were 0.65, 0.51, and 0.44 f o r  2-, 3-, and  

4-cyclopentylphenol  respect ive ly .  T h i s  i s  in agreement w i t h  t h e  

convent ional ly documented mob i l i t y  f o r  t h e  2-al ky lphenol  

de r i va t i ves  which a re  less s t r o n g l y  adsorbed d u e  t o  t h e  "o r tho  

ef fect" ,  t h a n  t h e  3- a n d  4-isomers (12) and  hence move faster .  

T o  quan t i t a te  a n y  3- o r  4-isomers in t h e  2-cyc lopenty l -  

phenol  sample, t h e  i n t e n s i t y  of t h e  e x t r a  spots w i t h  s imi lar  

mobi l i t ies was compared t o  t h e  lanes conta in ing t h e  sp i ked  0.1, 

0.2 a n d  1% standards.  

In summary, t h i s  simple method p rov ides  q re la t i ve l y  q u i c k  

way t o  i d e n t i f y  t h e  isomers and t o  semi-quant i tate t h e  isomeric 

purity o f  2-cyclopentylphenol .  
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