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THE SYNTHESIS OF I4C-EUGENOL AND ISOEUGEHOL LABELED 
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SUMMARY 

M s t h y t a t i a  under preeeurs of o-attytozyphenol wi th  
l*Cnethyl  iod ide  w s  s u c c e s s f i t l y  used for the synthes is  
of 14C-eugenol and isoeugenol labeled i n  the methozg posi- 
t i o n .  Eugenol and isoeugenol are important conpounds i n  the 
p m c t i c e  of d e n t i s t r y .  

INTRODUCTION. 

h g e n o l  and i t s  isomerizat ion product isoeugenol have been used by 

themselves o r  i n  combinations with metal oxides i n  almost a l l  phases of 

dentistry‘’’ 2’ ’). 

d i s t r i b u t i o n ,  metabolism, e t c .  o f  these  corn pound^'^' ’I. 

s t u d i e s  it became necessary t o  develop a method for  t h e  synthes is  of  14C-eugenOl 

L i t t l e  usefu l  information e x i s t s  on t h e  mode of act ion.  

To f a c i l i t a t e  these  

and isoeugenol. 

DISCUSSION. 

S t a r t i n g  with catechol  I ) ,  as shown i n  Scheme I. 0-allyloxyphenol 

w a s  obtained i n  a 44% y i e l d  by t reatment  with a l l y l b m m i d e  and sodium 

carbonate(6) .  This intermediate  was made on a l a r g e  s c a l e  and p u r i f i e d  by 

Veterans Administration Hospi ta l  and Center f o r  O r a l  Health Research, 

Universi ty  of Pennsylvania. Phi ladelphia ,  Pennsylvania 19104. To whom 

r e p r i n t  requests  should be addressed. 

** Dental Research Trainee (USVA-TR-144) and Research Associate .  

*** Philadelphia  College of Pharmacy and Science, Phi ladelphia ,  Pennsylvania 19104. 



54 J.L. Rabincwitz, J.E. Weinherg 

@01kH3 OH 

OCH,CH= CH, 

HOAc 
0 0 
CH,CH=CH, CH=CHCH, (111) 

vacuum d i s t i l l a t i o n .  

heated i n  a sea led  ampoule v i t h  14C-methyl iodide,  sodium carbonate, and 

acetone('l9 

ex t rac t ion  v i t h  chloroform. 

f u r t h e r  pur i f ica t ion .  

iodide with total a c t i v i t i e s  ranging from 4 t o  10 m C i ' s .  

character ized using t h i n  l a y e r  chromatography (TLC) and compared t o  an authent ic  

sample prepared by t h e  method of yon A ~ v e r s ' ~ ) .  The f i n a l  s t e p  i n  t h e  syntheses 

involved t h e  rearrangement of  t h e  labe led  (111) compound t o  eugenol (IV) and 

isoeugenol (V) by using boron t r i f l u o r i d e  e t h e r a t e  and g l a c i a l  a c e t i c  ac id  

~ a t a l y s t ' ~ ) .  

tube at 73-78OC f o r  45 minutes (higher  temperatures lead t o  extensive 

polymerization). 

sodium hydroxide, a c i d i f i c a t i o n  and re-extract ion i n t o  chloroform. The base 

Labeling vas introduced at t h e  next s t e p  vhen (11) v86 

The product 14C-o-allyloxyanisole (111) vas i s o l a t e d  by 

Compound (111) vas used i n  t h e  f i n a l  s t e p  without 

The labe led  runs u t i l i z e d  1-2 m o l e s  of 14C-methyl 

The product was 

This rearrangement was c a r r i e d  out by heat ing i n  a stoppered t e s t  

The product was worked up by ex t rac t ions  v i t h  chloroform and 
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washed chloroform e x t r a c t  yielded some 45% unreacted s t r r t i n g  mater ia l  (111) 

which could be  re-cycled i n  subsequent runs. 

preparat ive s c a l e  gas chromatography. The y ie lds  of labe led  eugenol and 

isoeugenol baaed on i n i t i a l  lk -methyl  iodide were 16% and 5% respect ively.  

addi t ion  smaller  amounts of guaiacol ,  6-allyleugenol and o ther  non-identified 

compounds were obtained. 

Pur i f ica t ion  was e f fec ted  by 

In. 

EXPERIMENTAL. 

o-allyloxyphenol. A 250 ml f l a s k  f i t t e d  with s t i r r e r ,  r e f l u x  condenser and 

drying tube was charged with 40 g (0.33 mole) of ally1 bromide, 36.2 g (0.33 mole) 

catechol ,  and 75 ml of acetone. 

was added slowly while t h e  mixture was being s t i r r e d .  

were ref luxed overnight. The excess carbonate w a s  then f i l t e r e d  o f f  and t h e  

solvent  removed. To t h e  res idua l  o i l  25 m l  of chloroform and 2 m l  of d i l u t e  

s u l f u r i c  ac id  was added. The chloroform so lu t ion  w a s  f i r s t  washed with water 

and then with 5% sodium hydroxide u n t i l  t h e  f i n a l  ex t rac t  gave no t u r b i d i t y  

with acid.  The combined extracts 'were a c i d i f i e d  with d i l u t e  ac id  and re-extracted 

with chloroform. The chloroform so lu t ion  w a 6  water washed, dr ied  over 

magnesium s u l f a t e  and vacuum d i s t i l l e d .  

weighed 22 g ( 4 4 %  y i e l d ) .  

Anhydrous sodium carbonate ( 4 5  g; 0.45 mole) 

The combined reac tan ts  

The product, b.p. 125-13OoC/35 11111 

14C-methoxy o-allyloxyanisole. 14C-methyl iodide,  373 mg (2.63 mmole. 

4 m C i )  w a s  d i s t i l l e d  i n t o  a l a r g e  ampoule cooled a t  - 5 O C .  

charged with 395 mg (2.63 m o l e )  of o-allyloxyphenol and 320 mg (0.32 m o l e )  

of f resh ly  ign i ted  sodium carbonate and s u f f i c i e n t  dry acetone t o  br ing  t h e  

t o t a l  volwne up t o  5 ml. The ampoule w a s  sealed and heated a t  100°C for 30 

hours. 

mixture w a s  ex t rac ted  with two, 5 ml port ions of chloroform. 

ex t rac ts  were washed with four. 3 ml port ions each of d i l u t e  sodium hydroxide 

and then washed with water. 

solvent  s t r ipped  under ni t rogen.  

The ampoule w a s  then 

The ampoule was cooled and t h e  contents  poured i n t o  5 m l  of  water. The 

The chloroform 

The base washed chloroform l a y e r  w a s  d r ied  and 

The res idua l  o i l  gave only one spot on a 
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TLC p l a t e  with t h e  same Rf value as an authent ic  sample. 

approximately 45%. 

confirmed by i n f r a r e d  comparison and TLC. 

The y i e l d  was 

I d e n t i f i c a t i o n  of  t h e  product on "cold" runs was a lso  

14C-methoxy eugenol and isoeugenol. A 10 cm test tube  w a s  charged with 

llC-methoxy-o-allylo~anisol c prepared i n  t h e  previous s tep .  

2 drops of 5% boron t r i f l u o r i d e  e t h e r a t e  and 5 drops of g l a c i a l  a c e t i c  acid.  

stoppered mixture was swir led and heated a t  73-78OC for 45 minutes(7* '). 

t h e  cooled mixture was added 2 m l  of water and 2 m l  of chloroform. Af te r  

shaking t h e  aqueous phase w a s  removed and ex t rac ted  with two, 3 ml por t ions  of 

chloroform. 

3 ml por t ions  each o f  5% sodium hydroxide. 

were a c i d i f i e d  with a minimum of concentrated hydrochlor ic  a c i d  and re-extracted 

t h r e e  times each, with 2 m l  of chloroform. The combined e x t r a c t s  were d r i e d  

over magnesium s u l f a t e  and concentrated t o  a s m a l l  volume. The mixture was then 

f rac t iona ted  by prepara t ive  s c a l e  gas chromatography using a Nester-Faust, 

850 prepkromatic instrument. 

with an o v e r a l l  y i e l d  based on 1 4 C - m e t h y l  iod ide  of 16%. 

14~- isoeugenol  was 10%. 

To t h i s  was added 

The 

To 

This w a s  combined with t h e  chloroform l a y e r  and ex t rac ted  with two, 

The combined a l k a l i n e  e x t r a c t s  

The y i e l d  of 14C-eugenol i n  t h i s  s t e p  w a s  35% 

The y i e l d  of 

1. 

2. 

3. 

4 .  

5 .  

6. 

7. 

8. 

9 .  
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