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S U M M A R Y  

The preparation o f  1-4' ethylphen0xy-~~C(UI-6,7- epoxy - 
3,7-dimethUZ-Z-orton,(I' " involved  a s ing le  react ion wherein 

4-cthylpken01-'~C(U! 131was mixed with l-chloro-6,7-epoxy-3,7 

-dimethyl-Z-octene i n  an acetone water so lu t ion  a t  r e f l u x  u- 

sing potassium carbonate as  a hpdrogen chloride acceptor. 

Althoug t h i s  j u v e n i l e  homnone analog (JHAI normally shows 

good she l f  s tabi l i ty ,  the q u a l i t y  of the  labeled material 

vhich had been p u m ' i e d  by Colunm Chromatography 

rated s i g n i f i c a n t l y  when s tored neat f o r  a period o f  17 days. 

deterio-  

INTRODUCTION 

The s y n t h e s i s  of  1-4' - e t h y l p h e ~ o x y - ' ~ C  (U)-6,7-epoxy- 
3 ,7-dirnethyl-2-octene,  a c a n d i d a t e  J M  o f  S t a u f f e r  Chemical 
Company, was undertaken to supply  r a d i o  l a b e l e d  m a t e r i a l  
f o r  metabol ism,  t i s s u e  r s s i d u e  and chemical  s t a b i l l t y  s t u d i e s .  
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Anhydrous potassium c a r b o n a t e ,  195 Qg ( 1 . 4 1  my), 
was charged t o  a r e a c t o r  conca ic ing  72 rrg (0.6 mSI) of 4-  
e t h y l p h e n ~ l - ~ ~ C t U )  having a s p e c i f i c  a c t i v i t v  of 1 7  mCi/m?i. 
T h i s  mixture  was d i l u t e d  v i c h  2 ml of a n  acetone!xater 
97/3 s t o c k  s o l u t i o n  which c c n t e i n e d  290 r.2 o f  p o t a s s i m  
i o d i d e  p e r  100 m l  of s o l u t i o n .  The r e a c t i o n  was i n i t i a t e d  
by t h e  a d d i t i o n  of  l-chloro-6,7-epoxy-~,7-d~methy1-2- 
o c t e n e ,  130 mg (6.69 mM), and subsequenr: h e a t i c g  of t h e  
mixture  t o  r e f l u x .  The r e a c t l o n  scheme is i l l u s t r a t e d  i n  
F igure  1. 

Figure  L 

The c o u r s e  o f  t h e  r e a c t k n  was monitored a t  s i x  
hour i n t e r v a l s  by gas  cnromatograohic  a n a l y s i s .  A t  t h e  end 
of each s i x  hour r e f l u x  p e r i c d ,  a 1.2 a l i c u o t  was withdrawn 
from t h e  r e a c t i o n  mixcure,  charged ;o a 2 n l  v i a l  where t h e  
a c e t o n e  was al lowed t o  e v e p o r e t e ,  and t h e  resLdue was 
d i s s o l v e d  i n  2 C , ?  of  carbon a i s t i l f i d e .  A I.\ p o r t i o n  o f  
t h i s  s a a p l e  was i n j e c t e d  Lnto 3 Verian bersgrapk-2GL-1B gas  
chronatcgraph  wnich was f i t t e d  v F t h  a 6 '  :r 1/$" Pyrex 
column packed with 5'L Carhowax 20Y on 80./103 nesh  Gas Chrcn Q 
( s i l y l a t e d  diatomaceous e e r t h )  , i! hydrogzn  f i a n e  i o n i z a t i o n  
d e t e c t c r ,  and  a Car? ion  c h a ~ 5 e r  xcch v l t r e t L n g  r e e d  
e l e c t r o n e t c r .  The i n j e c t i o n  r e z p c r a t u r e  ;.as 2?O'C, the  
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column temperature  was he ld  a t  200°C u n t i l  t h e  JH.4 was 
e l u t e d ,  then  programed t o  250°C a t  20"C/min. The hydrogen 
flame i o n i z a t i o n  d e t e c t o r ,  t h e  e f f l u e n t  s p l i t t e r  and t h e  
t r a n s f e r  l i n e  were he ld  a t  275°C. The i o n  chamber had a 
vol tme of  275 m l  and was h e l d  a t  290°C. 
a s  a c a r r i e r  gas  and a n  i o n  chamber purge g a s .  

Argon was used 

Gas phase l i q u i d  radiochromatographic  (GLRC) 
a n a l y s i s  i n d i c a t e d  t h a t  t h e  r e a c t i o n  mixture  a t t a i n e d  96% 
complet ion a f t e r  24 hours  of  r e f l u x .  The r e a c t i o n  mixture  
was d i l a t e d  w i t h  2 m l  of  a c e t o n e  and f i l t e r e d  t o  remove t h e  
potassium c h l o r i d e .  The r e a c t o r ,  f i l t e r  and f i l t e r  cake  
were thoroughly weshed w i t h  ace tone .  The combined f i l t r a t e  
and washes w e r e  s t r i p p e d  o f  s o l v e n t .  The r e s i d u e  was 
d i s s o l v e d  i n  n-pentane and t h i s  s o l u t i o n  washed w i t h  0.5 m l  
of  5% aql;eous sodium hydroxide t o  remove unreac ted  4-e thyl -  
phenol. The pentane s o l u t i o n  was washed w i t h  f o u r  p o r t i o n s  
of 0.5 r n l  of w a t e r ,  d r i e d  o v e r  anhydrous magnesium s u l f a t e ,  
f i l t e r e d  and s t r i p p e d  of s o l v e n t  t o  determine t h e  c rude  
y i e l d .  The c rude  product  had a rad iochemica l  p u r i t y  o f  92% 
a s  determined by GLRC. 

The c rude  JHA was d i s s o l v e d  i n  0 .5  m l  of n-pentane 
and charged t o  a 24" x 1 / 2 "  Pyrex column, which had been 
dry  packed w i t h  12 .5  g of  Merck S i l i c a  G e l  H.  The r e a c t o r  
was washed w i t h  t h r e e  0 . 5  m l  p o r t i o n s  o f  n-pentane which 
were chsrged t o  the  column. The product  was e l u t e d  from 
the  collilin w i t h  p e n t a n e / d i e t h y l  e t h e r ,  80120 (v/v)  i n  34 
f r a c t i o n s ,  each c o l l e c t e d  o v e r  a per iod  o f  t h r e e  minutes .  
A 1h sample of each f r a c t i o n  was s p o t t e d  on a t l c  p l a t e  and 
cochrcrnatogranhed w i t h  a r e f e r e n c e  s t a n d a r d  u s i n g  the same 
s o l v e n t  s y s t e m  i n d i c a t e d  above. Those f r a c t i o n s  which were 
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shown t o  c o n t a i n  t h e  J M  were assayed  by GLRC t o  q u a n t i t a t i v e l y  
determine t h e  rad iochemica i  p u r i t y .  Those f r a c t i o n s  b v i n g  
r a d i c c h e n i c a l  p u r i t i e s  h i g h e r  than 952 were combined and 
s t r i p p e d  t o  a r e s i d u e  to  y i e l d  105 mg o f  product  (64.5% o f  
t h e o r e t i c a l ) .  

The m a t e r i a l  was s t o r e d  n e a t  f o r  1 7  days.  Analys is  

by GLRC showed the  fnrrnat ion of h i g h e r  b o i l i n g  i m p u r i t i e s  
i n d i c a t i n g  r a d i o l y t i c a l l y  induced polymer iza t ion ,  s i n c e  t h e  
non-rad ioac t ive  JHA has good s h e l f  s t a b i l i t y .  The product  
was p u r i f i e d  i n  s m a l l  p o r t i o n s  by p r e p a r a t i v e  t l c  (benzene/ 
d i e t h y l  e t h e r  2 0 / 1  v / v ) .  A l l  r a d i o a c t i v e  bands were c o l l e c t e d  
from t h e  t l c  p l a t e  and assayed i n d i v i d u a l l y  by l i q u i d  
s c i n t i l l a t i o n  count ing .  T h i s  procedure i n d i c a t e d  t h a t  on ly  
85% of t h e  r a d i o a c t i v i t y  a ? p l i e d  t o  t h e  chromatopla te  was 
t h e  JHA. The p u r i f i e d  m a t e r i a l  was s t o r e d  a t  5 ° C  i n  a 
d i i u t e  hexane s o l u t i o n  o v e r  potassium c a r b o n a t e  and nas  
shown r e l a t i v e l y  h igh  s t a b i l i t y .  
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