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SUMMARY 

Uniformly labelled (-)-menthol- 14C and (+I-neomenthol-"+C were 
isolated and purified from the oil  of peppermint plants grown i n  
a 14CO, chamber by preparative h i g h  performance l iquid chromato- 
graphy. This procedure i s  much simplier than previous methods 
and allows for large amounts of labelled oil  t o  be processed. 
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INTRODUCTION 

Several years ago a method for the biosynthesis and  isolation of 14C- 

labelled menthol (1) from peppermint oil  was published.2 We wish to report 

a n  

chromatography 

scale than previous methods. 

peppermint oi 1 . 

improved isolation procedure using preparative h i g h  performance l i q u i d  

( H P L C )  t ha t  i s  both more rapid and applicable on a larger 

Neomenthol (2-1 can also be isolated from the 
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INSTRUMENTATION 

A n a l y t i c a l  HPLC was accomplished w i t h  a Waters Associates L i q u i d  Chromato- 

graph, Model 201, equipped w i t h  a U6K loop i n j e c t o r ,  a Radial Compression Sep- 

a r a t i o n  System (10 cm X 0.8 cm Radial-Pak B VPorasil c a r t r i d g e ,  RCM-100 

Module), and Model 401 D i f f e r e n t i a l  Refractometer. 

A Waters Associates Prep-500 l i q u i d  chromatograph was used f o r  the i s o l a -  

t i ons ,  us ing one S i l i c a  Prep-Pak ca r t r i dge ,  and de tec t i on  by d i f f e r e n t i a l  re -  

f r a c t i v e  index. 

Solvents and f l ow  ra tes  can be found i n  the appropr ia te f i gu res .  

BIOSYNTHESIS AND ISOLATION OF MINT OIL 
~ --- 

Mint  p l a n t s  (Mentha arvensis  L. var piperascens (Murray Hybr id )3 ,  were 

grown f o r  t h i r t y - f i v e  days w i t h  "+C02 and harvested as p rev ious l y  described'. 

Crushed leaves from the e n t i r e  p l a n t  (890 g, 102 GCi/g) were exhaust ive ly  

steam d i s t i l l e d  i n  two batches. The combined d i s t i l l a t e  (ca. 1L) was ex t rac ted  

w i t h  pentane ( 6  x 200 mL), d r i e d  (MgSO,) and the so l ven t  c a r e f u l l y  removed ~ 

vacuo on a r o t a r y  evaporator a t  35°C t o  g i ve  crude l a b e l l e d  peppermint o i l  (ca. 

7 g, 4.8 mCi). Th i s  o i l  contained about 60% menthol by a n a l y t i c a l  HPLC (F igure 

1). 4 

PURIFICATION OF MENTHOLS 1 AND 2, - -- 
A1 1 o f  the "+C-peppermint o i l  was p r e p a r a t i v e l y  chromatographed (F igure 

2 ) .  F rac t i ons  th ree  and fou r  were combined and c a r e f u l l y  evaporated as before 

t o  g i ve  3.8 g (2.52 mCi.1 o f  1 (>99.5% by gas radiochromatography2 and HPLC4). 

F rac t i ons  two and f i v e  were combined, evaporated (0.99, 990 UCi) and rechroma- 

tographed (F igure 3) .  

(0.4 9, 235 uCi). F rac t i ons  B and C were combined t o  g i ve  0.1 g (111 UCi) o f  

pure 2,. A summary o f  a l l  i s o l a t i o n s  are l i s t e d  below. 

F rac t i ons  D and E gave an a d d i t i o n a l  p o r t i o n  o f  pure 1 
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R t h n  

F i g u r e  1 .  HPLC o f  ' " C - P e p p e r m i n t  O i l  

a .  N e o m e n t h o l  b .  M e n t h o l  
S o l v e n t - 3 %  e t h y l  a c e t a t e / i s o o c t a n e ,  F l o w  R a t e  = 3mL/rni n 

o A.  e C D E  F END 

1 1 1 1 1 1 1 1 1 1 1 1  U 
5 10 15 20 25 30 35 40 45 50 55 I l l l l l l l l  

5 10 15 20 25 30 35 40 Rt ,min Rt ,min 
F i g u r e  2 .  P r e p - C h r o m a t o g r a m  o f  F i g u r e  3 .  P r e p - C h r o m a t o -  

r u n  f r a c t  # 2 & 5  
' " C - P e p p e r m i n t  o i l  g r a m  o f  f i r s t  

S o l v e n t  = 8% e t h y l  a c e t a t e / i s o o c t a n e  
F l o w  R a t e  = 1 0 0  rnL / rn in  
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Crushed Leaves Crude O i l  (-)-Menthol-"+C (+I-Neomenthol-"+C 

W t .  890 g 7 9  4.2 g 0.1 g 

A c t i v i t y  (VCi) - 4800 2860 111 

CONCLUSION 

Th is  HPLC ass i s ted  i s o l a t i o n  method i s  super io r  t o  prev ious g r a v i t y  

column2 and low temperature c r y s t a l 1  i z a t i o n  methods5 i n  t h a t  i t  i s  fas te r ,  

a l l ows  f o r  greater  mass throughput and a f f o r d s  almost complete recovery o f  

the l a b e l l e d  (-)-menthol from the peppermint o i l .  
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