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PREPARATION OF '"C-LABELLED POLY (R-MENTHYL ISOPROPENYL CARBONATES) 
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S U M M A R Y  

T h e  s y n t h e s i s  o f  ' ' C - l a b e l l e d  p o l y ( R - m e n t h y l  i s o p r o -  
p e n y l  c a r b o n a t e )  i s  d e s c r i b e d .  Ex e r i m e n t a l  c o n d i t i o n s  
a r e  i n c l u d e d  f o r  i n c o r p o r a t i o n  o f  y 4 C  i n t o  e a c h  o f  t h e  
c a r b o n  a t o m s  i n  t h e  m o l e c u l e .  H i g h  p r e s s u r e  l i q u i d  
c h r o m a t o g r a p h y  c o n d i t i o n s  a r e  g i v e n  f o r  s e p a r a t i o n  a n d  
p u r i f i c a t i o n  o f  t h e  l a b e l l e d  i n t e r m e d i a t e s .  

Key  W o r d s :  C a r b o n - 1 4 ,  P o l y ( R - m e n t h y l  i s o p r o p e n y l  c a r b o n a t e ) ,  HPLC, 
T o b a c c o ,  F l a v o r  

INTRODUCTION 

T h e  s y n t h e s i s  o f  a s e r i e s  o f  m e n t h y l  c a r b o n a t e  e s t e r s  h a s  b e e n  a 

s e g m e n t  o f  a n  o n - g o i n g  p r o j e c t  b a s e d  o n  t h e  s t u d y  o f  s t a b l e ,  n o n r n i -  

g r a t o r y ,  p y r o l y t i c  p r e c u r s o r s  o f  k e y  t o b a c c o  f l a v o r  c o m p o n e n t s . (  1 ,2)  

Due t o  t h e  v o l a t i l i t y  o f  many o f  t h e  i m p o r t a n t  b l e n d  c o m p o n e n t s ,  

t o b a c c o  p r o d u c t  s t o r a g e  s t a b i l i t y  h a s  b e e n  l e s s  t h a n  s a t i s f a c t o r y .  A 

s t u d y  o f  t h e  u s e  o f  p o l y ( R - m e n t h y l  i s o p r o p e n y l  c a r b o n a t e ) [ p o l y ( M I C ) ]  

as  a p y r o l y t i c  p r e c u r s o r  f o r  m e n t h o l  i s  c u r r e n t l y  u n d e r  w a y .  T h i s  

m a t e r i a l  o f f e r s  a p o t e n t i a l  s o l u t i o n  t o  t h e  v o l a t i l i t y  p r o b l e m s  

a s s o c i a t e d  w i t h  t h e  u s e  o f  R - m e n t h o l .  

C u r r e n t  e v a l u a t i o n  o f  p o l y ( M 1 C )  h a s  p r o c e e d e d  t o  t h e  p o i n t  where a 

d e t a i l e d  a n a l y s i s  o f  t h e  t h e r m a l  d e c o m p o s i t i o n  p r o d u c t s  i s  n e e d e d .  

C a r b o n - 1 4 l a b e l l e d  m a t e r i a l s  o f f e r  t h e  b e s t  means o f  s t u d y i n g  t h e r m a l  

b r e a k d o w n  p r o c e s s e s .  T h r e e  d i f f e r e n t  1 4 C - p o l y ( M I C )  s y s t e m s  h a v e  b e e n  

p r e p a r e d .  The  s t r u c t u r e s  o f  t h e s e  c o m p o u n d s  a r e  shown i n  F i g u r e  1 .  

Rece ived J a n u a r y  8, 1980 
R e v i s e d  F e b r u a r y  11, 1980 
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F i g . 1 .  " C - L a b e l l e d  p o l y ( R - m e n t h y l  i s o p r o p e n y l  c a r b o n a t e )  

The p r e p a r a t i o n  o f  t h e  l a b e l l e d  p o l y m e r s  ( F i g u r e  2 )  i n v o l v e s  t h e  

t r e a t m e n t  o f  a c e t o n e  w i t h  p o t a s s i u m  h y d r i d e  i n  THF. The a c e t o n e  i s  

q u a n t i t a t i v e l y  c o n v e r t e d  t o  t h e  s o l u b l e  p o t a s s i u m  e n o l a t e  s a l t ,  2 .  
T h i s  s a l t ,  on t r e a t m e n t  w i t h  m e n t h y l  c h l o r o f o r m a t e  ( M C F ,  L ) ,  y i e l d s  

a m i x t u r e  f rom which  p u r e  menthyl  i s o p r o p e n y l  c a r b o n a t e  ( M I C ,  2 )  i s  

i s o l a t e d  by h i g h  p r e s s u r e  l i q u i d  c h r o m a t o g r a p h y  ( H P L C ) .  B u l k  p o l y -  

m e r i z a t i o n  o f  2 i n  the  p r e s e n c e  o f  d i b e n z o y l  p e r o x i d e  y i e l d s  polymer 

4 o f  s u f f i c i e n t  p u r i t y  f o r  t h e  p y r o l y t i c  s t u d i e s .  
PI, 



C-Labelled Poly(1- Menrhyl Isopropenj.1 Carbonates) 7 71 

1 
'L 

1 + 2  - 
% 'L 

B P O  , 3 
'L 

2 
'L 

3 
2, 

A 

n 

Fig.2. S y n t h e s i s  o f  poly(R-menthyl isopropenyl c a r b o n a t e s )  
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E X P E R I M E N T A L ’  

P O L Y ( L - M E N T H Y L  ISOPROPENYL C A R B O N A T E - ’ 4 C - I S O P R O P E N Y L  L A B E L L E D ) - k  

A c e t o n e  ( U - l ‘ + C )  ( 5 8 . 1  mg, 1 mmol-5 mCi)’ i n  1 . 5  m L  o f  T H F 3  was 

added  d r o p w i s e  by s y r i n g e  t o  a s u s p e n s i o n  o f  K H  ( 1 9 6  mg o f  a m i n e r a l  

o i l  s u s p e n s i o n  c o n t a i n i n g  4 3 . 9  m g ,  1 . 1  mmol o f  K H )  i n  1 m L  o f  T H F  

u n d e r  N , .  The r e a c t i o n  was s t i r r e d  a t  room t e m p e r a t u r e  u n d e r  N 2  f o r  

1 5  min and t h e  c o n t e n t s  w e r e  t r a n s f e r r e d  d r o p w i s e  by s y r i n g e  t o  a 

s t i r r e d  s o l u t i o n  o f  MCF ( 2 4 3  m g ,  1 . 1  mmol) i n  1 m L  o f  T H F  u n d e r  N 2 .  

A f t e r  t h e  a d d i t i o n  was c o m p l e t e d ,  s t i r r i n g  was c o n t i n u e d  f o r  one  h 

a t  room t e m p e r a t u r e .  F i v e  m L  o f  a b s  E t z O  was a d d e d  and  t h e  r e a c t i o n  

m i x t u r e  t h e n  e x t r a c t e d  w i t h  t h r e e  6 m L  p o r t i o n s  o f  H 2 0 .  The o r g a n i c  

l a y e r  was d r i e d  o v e r  MgS04 f o r  1 . 5  h a n d  e v a p o r a t e d  t o  d r y n e s s  i n  

uaeuo t o  g i v e  3 4 3 . 5  m g  o f  a v i s c o u s  o i l .  The o i l  was d i s s o l v e d  i n  a 

s m a l l  q u a n t i t y  o f  i s o o c t a n e  a n d  t h e  MIC i s o l a t e d  by t r a p p i n g  f r o m  a 

h i g h  p r e s s u r e  l i q u i d  c h r o m a t o g r a p h . ”  F o u r  c u t s  w e r e  t a k e n .  The 

m a t e r i a l  e l u t i n g  b e t w e e n  1 4 . 6  a n d  21 7 min ( t h i r d  c u t )  was p u r e  

monomer. The s o l v e n t  was removed in uaeuo t o  y i e l d  1 0 1 . 7  mg ( 4 2 . 3 % )  

o f  o i l y  monomer w i t h  a n  a c t i v i t y  o f  .91  m C i .  S p e c i f i c  a c t i v i t y  - 

1 8 . 7 8  uCi/mg.  

The monomer (101 .7  mg - 1.91 mCi) was p o l y m e r i z e d  by t h e  a d d i t i o n  

o f  7 . 1  mg o f  d i b e n z o y l  p e r o x i d e  and  h e a t i n g  a t 8 0 ” C  u n d e r  N Z  f o r  2 4  h .  

A s o l i d ,  p a l e  y e l l o w  mass was o b t a i n e d  o n  c o o l i n g .  T o  t h i s  mass was 

added  2 m L  o f  MeOH a n d  a f l u f f y  w h i t e  powder  f o r m e d  on  s c r a p i n g  and  

s t i r r i n g .  A f t e r  s t i r r i n g  f o r  1 h ,  t h e  s o l i d  was c o l l e c t e d  by f i l t r a -  

t i o n ,  washed w i t h  0 . 5  m L  o f  MeOH and a i r  d r i e d  f o r  2 h t o  y i e l d  68.8 

mg ( 6 7 . 6 %  y i e l d  f r o m  monomer) o f  w h i t e  p o l y m e r  (4) w i t h  an a c t i v i t y  

P h y s i c a l  and c h e m i c a l  p r o p e r t i e s  o f  t h e  i n t e r m e d i a t e s  a n d  f i n a l  
p r o d u c t s  w e r e  i d e n t i c a l  t o  t h o s e  p r e v i o u s l y  o b t a i n e d  on n o n -  
l a b e l l e d  m a t e r i a l s .  
A c e t o n e  ( U - ” C )  was p u r c h a s e d  f r o m  I C N  P h a r m a c e u t i c a l s ,  I n c .  
( 5  mci - 5mCi/mmol) .  
The T H F  d e s c r i b e d  t h r o u g h o u t  t h e  e x p e r i m e n t a l  s e c t i o n  was d i s -  
t i l l e d  f r o m  and s t o r e d  o v e r  Na. 
W a t e r s  A s s o c .  Model ALC-202/401,  2 - 7 . 8  mm x 61 cm P o r a s i l  A 
c o l u m n s ,  4 mL/min f l o w  o f  3% e t h y l  a c e t a t e  i n  i s o o c t a n e .  
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o f  1 . 3 6  mCi ( 7 1 . 2 %  a c t i v i t y  y i e l d  f r o m  monomer) .  S p e c i f i c  a c t i v i t y  - 

1 9 . 7 6  pCi/mg p o l y m e r .  

P O L Y ( R - M E N T H Y L  ISOPROPENYL C A R B O N A T E - " ' C - C A R B O N Y L  L A B E L L E D ) - :  

1 4 C - ( C a r b o n y l  l a b e l l e d )  M C F  was p r e p a r e d  i n  two runs f r o m  l S C -  

p h o s g e n e . '  To 156  mg ( 1  mmol) o f  menthol  and 1 3 7 . 5  mg ( 1 . 1  mrnol) o f  

q u i n o l i n e  i n  1 0  m L  o f  a b s  E t 2 0  a t  0°C u n d e r  N 1  was a d d e d  p h o s g e n e  

o v e r  a 1 0  min p e r i o d :  

R u n  1 - 1 5 . 5  mg ( 0 . 1 5  mmol ' ' C - p h o s g e n e )  i n  1 mL o f  t o l u e n e  p l u s  

1 0 3  mg ( 1 . 0 5  m m o l  u n l a b e l l e d  p h o s g e n e )  - 5 . 3  m L  o f  9 . 6 5  g 

p h o s g e n e / 5 0 0  mL t o l u e n e  

R u n  2 - 1 6 . 7  mg ( 0 . 1 7  mmol 1 4 C - p h o s g e n e )  i n  1 m L  o f  t o l u e n e  p l u s  

1 0 1 . 9  mg ( 1 . 0 3  mmol u n l a b e l l e d  p h o s g e n e )  - 5 . 2  m L  o f  

9 . 6 5  g p h o s g e n e / 5 0 0  m L  t o l u e n e  

The s o l u t i o n  was s t i r r e d  a t  0°C f o r  a n  a d d i t i o n a l  1 5  min and  t h e  

b a t h  then removed t o  a l l o w  t h e  r e a c t i o n  m i x t u r e  t o  come s l o w l y  t o  

room t e m p e r a t u r e .  The r e a c t i o n  was s t i r r e d  o v e r n i g h t  a t  room tem- 

p e r a t u r e  u n d e r  N P .  The p r e c i p i t a t e d  s o l i d  was f i l t e r e d  o f f  and  

washed  we17 w i t h  a b s  E t 2 0 .  The E t 2 0 / t o l u e n e  o r g a n i c  p h a s e  was e v a p -  

o r a t e d  t o  d r y n e s s  in vczcuo t o  y i e l d  a y e l l o w  o i l .  P u r e  MCF was i s o -  

l a t e d  by H P L C  t r a p p i n g . 6  

R u n  1 - 1.18 m C i  ( 4 7 . 2 %  r a d i o a c t i v i t y  y i e l d )  

R u n  2 - 0 . 9 2  mCi ( 3 6 . 9 %  r a d i o a c t i v i t y  y i e l d )  

T h e s e  s o l u t i o n s  w e r e  combined  and  t a k e n  t o  d r y n e s s  i n  v a c u o .  

A c e t o n e  ( 8 7 . 2  m g ,  1 . 5  mmol) i n  1 m L  o f  T H F  was a d d e d  d r o p w i s e  by 

s y r i n g e  t o  a s u s p e n s i o n  o f  K H  ( 2 6 9  mg o f  a m i n e r a l  o i l  s u s p e n s i o n  

c o n t a i n i n g  6 0 . 2  m g ,  1 . 5  mmol K H )  i n  1 . 5  m L  o f  T H F  u n d e r  N 2 .  The 

r e a c t i o n  was t h e n  s t i r r e d  a t  room t e m p e r a t u r e  f o r  1 5  m i n .  The 

P h o s g e n e ,  ( " C )  was p u r c h a s e d  f rom I C N  P h a r m a c e u t i c a l s ,  I n c .  

W a t e r s  A s s o c .  Model ALC-202/401,  2 - 7 . 8  m m  x 61 cm P o r a s i l  A 
c o l u m n s ,  8 mL/min f l o w  o f  1 0 %  e t h y l  a c e t a t e  i n  i s o o c t a n e ,  M C F  
c o l l e c t e d  a t  5 . 2  - 9 . 4  m i n .  

R u n  1 - ( 2 . 5  mCi - 1 6  mCi/mmol) p h o s g e n e  i n  1 m L  o f  t o l u e n e  
R u n  2 - ( 2 . 5  mCi - 1 4 . 8  mCi/rnmol) p h o s g e n e  in  1 mL o f  t o l u e n e  

6 
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p r e v i o u s l y  p r e p a r e d  ' " C - M C F  [ w e i g h t  unknown b u t  c a l c u l a t e d  f r o m  

a c t i v i t y  y i e l d s  t o  b e  183.9 mg ( 0 . 8 4  mmol) - t o t a l  a c t i v i t y  2 .10  mCi] 

a n d  u n l a b e l l e d  MCF (35 .0  mg, 0 .16  mmol) were c o m b i n e d  i n  1 mL o f  T H F  and 

p l a c e d  i n  a s e p a r a t e  f l a s k  u n d e r  N z .  T h e  e n o l a t e  w a s  a d d e d  i n  p o r -  

t i o n s  d r o p w i s e  by s y r i n g e  t o  t h e  M C F  s o l u t i o n .  The r e a c t i o n  was  

f o l l o w e d  b y  g a s  c h r o m a t o g r a p h y . 7  A t  t h e  c o n c l u s i o n  o f  t h e  a d d i t i o n ,  

t h e  r e a c t i o n  m i x t u r e  was  s t i r r e d  f o r  3 h a t  room t e m p e r a t u r e  u n d e r  

N P .  To t h e  r e a c t i o n  m i x t u r e  w a s  a d d e d  5 m L  o f  a b s  E t z O  a n d  t h e  m i x -  

t u r e  w a s h e d  w i t h  t w o  5 mL a n d  o n e  1 0  mL a l i q u o t s  o f  HzO. T h e  E t 2 0  

l a y e r  w a s  d r i e d  o v e r n i g h t  o v e r  M g S 0 4 ,  f i l t e r e d  a n d  t h e  MgS04 w a s h e d  

w i t h  E t 2 0 .  The E t z O  was  s t r i p p e d  t o  d r y n e s s  in uaeuo t o  y i e l d  441.1 

mg o f  a v i s c o u s  y e l l o w  o i l .  The MIC was  i s o l a t e d  f r o m  t h e  o i l  

by H P L C ,  c o l l e c t i n g  t h e  m a t e r i a l  e l u t i n g  b e t w e e n  1 4 . 1  m i n  a n d  2 2 . 2  

m i n .  C o n c e n t r a t i o n  i n  vaeuo y i e l d e d  1 2 9 . 2  mg ( 5 3 . 8 %  w e i g h t  y i e l d  

a s s u m i n g  1 mmol o f  MCF t o  s t a r t )  a n d  7 9 4 . 5  pCi  (37.8% a c t i v i t y  y i e l d ) .  

The ' " C - c a r b o n y l  l a b e l l e d  MIC ( 1 2 9 . 2  mg-794 .5  U C i )  was  p o l y m e r -  

i z e d  by t h e  a d d i t i o n  o f  8 . 0 2  mg d i b e n z o y l  p e r o x i d e  t o  t h e  v i s c o u s  

o i l  a n d  h e a t i n g  a t  8 0 ° C  f o r  2 4  h .  The a d d i t i o n  o f  2 mL o f  MeOH 

f o l l o w e d  by  s c r a p i n g  a n d  s t i r r i n g  f o r  3 0  n i i n  y i e l d e d  8 0 . 6  mg (62.4% 

b a s e d  on  s t a r t i n g  MIC) o f  w h i t e  p o l y m e r  ( R )  on  f i l t r a t i o n  a n d  a i r  

d r y i n g  - a c t i v i t y  4 2 2  pCi  ( 5 3 . 1 % ) .  S p e c i f i c  a c t i v i t y  - 5 . 2 5  p C i /  

mg p o l y m e r .  

P O L Y ( R - M E N T H Y L  ISOPROPENYL C A R B O N A T E - " C ( U ) - M E N T H Y L  L A B E L L E D ) - k  

To 3 . 7 8  g ( 0 . 0 2 4  m o l )  o f  1 4 C ( U ) - m e n t h o l - 2 . 8  m C i ,  ( i s o l a t e d  f r o m  

' 'C02  g rown  m i n t  p l a n t s )  was  a d d e d ,  u n d e r  N 2  w i t h  s t i r r i n g ,  a s o l u -  

t i o n  o f  1 1 . 9  g ( 0 . 1 2  m o l )  p h o s g e n e  i n  3 4  mL o f  a b s  E t 2 0 .  The  r e -  

a c t i o n  was  s t i r r e d  a t  room t e m p e r a t u r e  f o r  2 4  h u n d e r  a s l i g h t  N 2  

S t a i n l e s s  s t e e l  c o l u m n  ( 1 . 5  f t ) ,  3 %  S E 3 0 ,  7 0 c c / m i n  He f l o w ,  
o n  c o l u m n  i n j e c t i o n  a t  8 5 " C ,  h e l d  i s o t h e r m a l  a t  8 5 ° C  f o r  o n e  
min  t h e n  p r o g r a m m e d  a t  2 5 " C / m i n  t o  1 3 5 ° C  f o l l o w e d  by  5 O " C / m i n  
t o  2 7 5 " C ,  i s o t h e r m a l  a t  275°C f o r  t e n  m i n .  
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p r e s s u r e ,  a f t e r  w h i c h  N P  was b u b b l e d  i n  f o r  1 h t o  r e m o v e  e x c e s s  

p h o s g e n e  a n d  HC1. T h e  s o l u t i o n  was t h e n  t a k e n  t o  d r y n e s s  i n  uaeuo 

t o  y i e l d  a n  o i l .  P u r e  MCF was i s o l a t e d  f r o m  t h e  o i l  b y  HPLC i n -  

j e c t i o n  a n d  t r a p p i n g . '  The MCF was c o l l e c t e d  b e t w e e n  3 5 0  mL a n d  

7 0 0  mL o f  s o l v e n t  t h r o u g h p u t .  On c o n c e n t r a t i o n ,  a y i e l d  o f  4 . 6 7  g 

( 8 9 . 0 % ) ,  2 . 2 9  m C i  ( 8 1 . 8 % )  o f  p u r e  MCF [ 1 4 C ( U ) - m e n t h y l ]  was o b t a i n e d .  

A c e t o n e  ( 1 . 7 4  g.  0 . 0 3  m o l )  i n  20  mL o f  THF was s y r i n g e  a d d e d  t o  

K H  ( 5 . 4  g o f  a m i n e r a l  o i l  s u s p e n s i o n  c o n t a i n i n g  1 . 2  g ,  0 . 0 3  m o l  

KH) i n  3 0  mL o f  THF u n d e r  N 2 .  I n  a s e p a r a t e  f l a s k  u n d e r  N Z  was 

p l a c e d  4 . 6 7  g ( 0 . 0 2 1  m o l )  "C-MCF ( 2 . 2 9  m C i ) .  The a c e t o n e  e n o l a t e  

was a d d e d  i n  p o r t i o n s  t o  t h e  I4C-MCF a n d  t h e  r e a c t i o n  f o l l o w e d  b y  

g a s  c h r o m a t o g r a p h y . '  A f t e r  > 9 5 %  c o n v e r s i o n  t o  M I C  h a d  b e e n  c a r r i e d  

o u t ,  t h e  r e a c t i o n  m i x t u r e  was s t i r r e d  a n  a d d i t i o n a l  t w o  h .  Abs 

E t P O  ( 1 0 0  m L )  was a d d e d  t o  t h e  s t i r r e d  r e a c t i o n  m i x t u r e .  The  E t 2 0 /  

THF was e x t r a c t e d  t w i c e  w i t h  1 0 0  mL o f  H20 a n d  o n c e  w i t h  200  mL o f  

H 2 0 .  The  o r g a n i c  l a y e r  was d r i e d  o v e r  MgS04 f o r  1 h, f i l t e r e d  a n d  

t h e  MgSO,, w a s h e d  w e l l  w i t h  E t z O .  T h e  E t 2 0  was s t r i p p e d  t o  d r y n e s s  

in uacuo t o  y i e l d  7 . 7 1  g o f  o i l  w h i c h  was p u r i f i e d  b y  HPLC.' P u r e  

M I C  was i s o l a t e d  i n  t h e  v o l u m e  e l u t i n g  b e t w e e n  1 4 5 0  mL a n d  2 4 0 0  mL. 

C o n c e n t r a t i o n  o f  t h i s  f r a c t i o n  y i e l d e d  2 . 2 9  g ( 4 5 . 3 % )  o f  I 4 C - M I C  

w i t h  a n  a c t i v i t y  o f  9 4 5 . 6  V C i  ( 4 1 . 3 % ) .  

To t h i s  o i l  was a d d e d  1 3 6 . 8  mg d i b e n z o y l  p e r o x i d e  u n d e r  N Z .  T h e  

t e m p e r a t u r e  was s l o w l y  r a i s e d  t o  80°C a n d  h e a t i n g  c o n t i n u e d  a t  80°C 

f o r  22  h y i e l d i n g  a s o l i d  mass .  A f t e r  c o o l i n g  t o  r o o m  t e m p e r a t u r e  

t h e  mass was d i s s o l v e d  i n  1 0  mL o f  h e x a n e  a n d  t h e  h e x a n e  s o l u t i o n  

a d d e d  d r o p w i s e  t o  75  mL o f  r a p i d l y  s t i r r e d  MeOH. A f i n e  w h i t e  s o l  

p r e c i p i t a t e d .  The  m i x t u r e  was s t i r r e d  f o r  a n  a d d i t i o n a l  1 5  m i n ,  

f i l t e r e d  t h r o u g h  a m e d i u m  p o r o s i t y  f i l t e r ,  a n d  t h e  p r e c i p i t a t e  

d 

W a t e r s  A s s o c .  P r e p .  5 0 0 ,  o n e  s i l i c a  c a r t r i d g e ,  1 0 0  m L / m i n  f l o w  
o f  1 0 %  e t h y l  a c e t a t e  i n  h e x a n e .  
W a t e r s  A s s o c .  P r e p .  5 0 0 ,  t w o  s i l i c a  c a r t r i d g e s ,  1 0 0  m L / m i n  f l o w  
o f  1 . 5 %  e t h y l  a c e t a t e  i n  h e x a n e .  
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w a s h e d  t h r e e  t i m e s  w i t h  1 0  mL o f  MeOH. A f t e r  a i r  d r y i n g  f o r  1-1/4 h, 

1 . 1 7  g ( 5 1 . 1 % )  o f  w h i t e  p o l y m e r  (0 w i t h  a n  a c t i v i t y  o f  4 2 5  V C i  

( 4 5 . 0 % )  was o b t a i n e d .  S p e c i f i c  a c t i v i t y  - 0 . 3 6  p C i / m g .  

I4C-MENTHOL BIOSYNTHESIS A N D  ISOLATION 

M i n t  p l a n t s  (Mentha  aruensis L .  v a r  piperaseens) w e r e  c h a m b e r  

g r o w n  i n a  I4CO2 a t m o s p h e r e  f o r  a p e r i o d  o f  3 2  d a y s . ( 3 )  H a r v e s t i n g  

was a c c o m p l i s h e d  b y  c u t t i n g  t h e  s t e m s  a p p r o x i m a t e l y  1 - 1 / 2  i n .  a b o v e  

g r o u n d  l e v e l .  L e a v e s  w e r e  i m m e d i a t e l y  p u l l e d  ( c u t )  f r o m  t h e  s t e m s  

a n d  f r o z e n  i n  l i q u i d  N 2 .  A y i e l d  o f  6 0 5  g o f  l e a f  was o b t a i n e d  

f r o m  1116 g t o t a l  s t e m s  a n d  l e a v e s .  A f t e r  f r e e z i n g ,  t h e  l e a v e s  w e r e  

g r o u n d  w i t h  a m o r t a r  a n d  p e s t l e  a n d  t r a n s f e r r e d  t o  r o u n d  b o t t o m  

f l a s k s  i m b e d d e d  i n  d r y  i c e .  S t e a m  d i s t i l l a t i o n  o f  t h e  l e a f  m a t e r i a l  

was a c c o m p l i s h e d  a f t e r  w a r m i n g  t o  r o o m  t e m p e r a t u r e  a n d  a d d i n g  H20. 

P e n t a n e  e x t r a c t i o n  o f  t h e  s t e a m  d i s t i l l a t e  y i e l d e d  2 . 8  m C i  o f  t o t a l  

e x t r a c t .  T h i s  was c o m b i n e d  w i t h  1 . 9  m C i  o f  o i l  s i m i l a r l y  i s o l a t e d  

f r o m  a p r e v i o u s  c h a m b e r  r u n .  M e n t h o l  i s o l a t i o n  was a c c o m p l i s h e d  b y  

HPLC.” P u r e  m e n t h o l  ( 3 . 7 8  g - 2 .8  m C i )  was  o b t a i n e d  a f t e r  s o l v e n t  

r e m o v a l  in v a c u o .  
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