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SUMMARY 

The p r e p a r a t i o n  o f  t r i t i u m  l a b e l l e d  ca techo l  by c a t a l y t  
r e d u c t i o n  o f  t e t rab romoca techo l  i s  desc r ibed .  R e c r y s t a l l i z a  
o f  ca techo l  (U-3H) a f t e r  s i l i c a  ge l  column p u r i f i c a t i o n  gave 
y i e l d  o f  t h e  d e s i r e d  p roduc t  w i t h  90% p u r i t y  as assayed by h 
performance 1 i q u i d  chromatography. 
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INTRODUCTION 

Catechol  (1  ,2-dihydroxybenzene) i s  p resen t  i n  tobacco l e a f  ( l ) ,  and i s  t he  

most abundant phenol i n  c i g a r e t t e  smoke condensate. About 0.2-0.5 mg ca techo l  

can be genera ted  p e r  c i g a r e t t e  f rom 85 mm n o n - f i l t e r  and f i l t e r  c i g a r e t t e s  ( 2 , 3 ) .  

Catechol  has been shown t o  have b i o l o g i c a l  a c t i v i t y ,  i n c l u d i n g  coca rc ino -  

gen ic  a c t i v i t y  w i t h  benzo(a)pyrene on mouse s k i n  ( 4 )  and i n d u c t i o n  o f  s i s t e r  

chromat id  exchange i n  human lymphocytes a f t e r  t r e a t m e n t  i n  c u l t u r e  ( 5 ) .  S tud ies  

o f  the  m e t a b o l i c  f a t e  o f  ca techo l  i n  an ima ls  a f t e r  exposure t o  whole c i g a r e t t e  

smoke ( 6 )  n e c e s s i t a t e d  t h e  syn thes i s  o f  t r i t i u m  l a b e l l e d  c a t e c h o l .  

The m u l t i s t e p ,  n o n c a t a l y t i c  r e d u c t i o n  procedure  f o r  t h e  s y n t h e s i s  o f  14C- 

l a b e l l e d  ca techo l  and i t s  d e r i v a t i v e s  have been r e p o r t e d  ( 7 ,  8 ) .  We r e p o r t  here 

the  one s tep  syn thes i s  o f  ca techo l  (U-3H) by c a t a l y t i c  r e d u c t i o n  o f  te t rabromo-  

ca techo l .  
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EXPERIMENTAL 

M a t e r i a l s  

The I R  spec t ra  were o b t a i n e d  on a Beckman AccuLab 8 spec t rometer .  U l t r a -  

v i o l e t  spec t ra  were taken i n  e thano l  s o l u t i o n s  u s i n g  a Beckman model 25 spec t ro -  

photometer . 
R a d i o a c t i v e  d i s i n t e g r a t i o n s  were measured on a Geckman LS-330 l i q u i d  s c i n -  

t i l l a t i o n  coun te r .  

a Waters Assoc ia tes  appara tus  equipped w i th  a 440 a b s o r p t i o n  d e t e c t o r  (1 = 254)  and 

a 3.9 mm x 30 cm 1-1 p o r a s i l  column. 

H igh  performance 1 i q u i d  chromatography (HPLC) was done u s i n g  

Catechol  and te t rab romoca techo l  were o b t a i n e d  f rom A l d r i c h  Chemical Co., 

Milwaukee, W I .  

Chemicals, Rochester,  NY. T r i t i u m  gas was o b t a i n e d  f rom Amersham Sera le  Corp., 

A r l i n g t o n  He igh ts ,  I L .  

Pa l l ad ium on carbon (10%)  was purchased f rom Eastman Orga inc  

I n s t a n t  t h i n - l a y e r  chromatograph ic  assays were c a r r i e d  o u t  on g l a s s  f i b e r  

sheets  coated  w i t h  s i l i c a  g e l  (ITLC-SG), and these were purchased f rom Gelman 

Ins t rumen ts  Co., Ann Arbor ,  H I .  

f lav ison  Chemical, Ba l t imore ,  MD. 

Syn thes i s  o f  T r i t i u m  L a b e l l e d  Catechol  

S i l i c a  ge l  (60/200 mesh) was purchased f rom 

T sro:: 0 B r  

Tp Pd/C )TT@oH 011 

r 
B r  I 

Tetrabrornocatechol  Catechol  (U-%) 

F igu re  1. Scheme o f  t h e  syn thes i s .  
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A m i x t u r e  o f  t e t rab romoca techo l  (425 mg, 1 m mo le ) ,  10% p a l l a d i u m  on  charcoa l  

(100 mg), t r i e t h y l a m i n e  ( 1  m l ,  10 m mole ) ,  and e t h y l a c e t a t e  (10  m l )  was p laced  

i n  a round bo t tom f l a s k ,  equipped w i t h  a t h r e e  way va l ve .  The v a l v e  was connected 

t o  1 )  t h e  l o w  p ressu re  hyd rogena t ion  appara tus ,  2 )  t h e  t r i t i u m  gas r e s e r v o i r ,  and 

3 )  a vacuum-l ine.  A i r  i n  t h e  t u b i n g  between t h e  hyd rogena t ion  appara tus  and 

the  f l a s k  was removed by vacuum, f o l l o w e d  by p u r g i n g  w i t h  hydrogen gas. T h i s  

was done f o u r  t o  f i v e  t imes  t o  assure  complete removal o f  t h e  a i r  f rom t h e  f l a s k  

and t h e  tub ing .  Low p ressu re  was c r e a t e d  i n  t h e  f l a s k  by a p p l y i n g  vacuum and then  

c l o s i n g  t h e  v a l v e .  T r i t i u m  gas (1 c u r i e )  was a l l o w e d  t o  e n t e r  t h e  f l a s k .  A f t e r  

30 minu tes ,  a d d i t i o n a l  hydrogen gas f rom t h e  hyd rogena t ion  appara tus  was a l l owed  

t o  e n t e r  t h e  f l a s k .  About 100 m l  o f  hydrogen gas was consumed i n  s i x  hours a t  

room tempera ture  and a tmospher ic  p ressure .  The r e a c t i o n  was a l l o w e d  t o  proceed 

f o r  two a d d i t i o n a l  hours t o  ensure the  complete r e d u c t i o n  o f  t e t rab romoca techo l .  

The r e a c t i o n  m i x t u r e  was f i l t e r e d  th rough  a buchner funne l  w i t h  c e l i t e ,  

and t h e  c e l i t e  washed w i t h  10  m l  o f  e t h y l  a c e t a t e .  The f i l t r a t e  was t r a n s f e r r e d  

t o  a round bo t tom f l a s k  and t h e  s o l v e n t  evapora ted  t o  dryness u s i n g  a r o t a r y  

evapora to r .  The r e s i d u e  o f  t h e  c rude t r i t i u m  l a b e l l e d  ca techo l  was d r i e d  i n  a 

d e s s i c a t o r  a t  room tempera ture  f o r  seve ra l  hours  b e f o r e  p u r i f i c a t i o n .  

P u r i f i c a t i o n  o f  Catechol  (U-3H)  

P u r i f i c a t i o n  o f  t h e  ca techo l  (U-3H)  was ach ieved by column chromatography 

( 1 . 7  x 75  cm) on 25 g o f  s i l i c a  ge l  e l u t e d  f i r s t  w i t h  200 m l  benzene, f o l l o w e d  by 

200 m l  o f  20% e t h y l  a c e t a t e  i n  benzene ( v / v ) .  Most i m p u r i t i e s  were e l u t e d  by 

benzene, whereas t h e  m a j o r i t y  o f  ca techo l  (U-3H)  was found i n  t h e  20% e t h y l  ace- 

t a t e  i n  benzene f r a c t i o n .  The ca techo l  ( 'J-3H) was mon i to red  by ITLC-SG sheets  

developed i n  a benzene s o l v e n t  system. V i s u a l i z a t i o n  o f  spo ts  was ach ieved by 

sp ray ing  w i t h  50% s u l f u r i c  a c i d ,  f o l l o w e d  by c h a r r i n g  t h e  ITLC-SG sheets.  Re- 

c r y s t a l 1  i z a t i o n  f rom benzene: n-heptane(1 :1, v / ~ )  gave 75 mg (68%)  o f  p u r i f i e d  

t r i t i u m  l a b e l l e d  c a t e c h o l .  
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I d e n t i f i c a t i o n  and A n a l y s i s  o f  Catechol  (U-3Hr 

The i d e n t i t y  o f  syn thes i zed  t r i t i u m  l a b e l l e d  ca techo l  was con f i rmed  by IF? 

and UV spec t ra ,  m e l t i n g  p o i n t s  and chromatograph ic  p r o p e r i t i e s  i n  comparison w i t h  

commerc ia l l y  a v a i l a b l e  n o n - r a d i o a c t i v e  c a t e c h o l .  Data were as f o l l o w s :  IR(KBr)  

3440, 3310, 765, 750, 735 cm-’; UV 

( l i t  ( 9 )  104-107O);Rf va lue  o f  0.63 on ITLC-SG sheets  developed i n  benzene s o l -  

ven t  system; r e t e n t i o n  t ime o f  2.6 min on HPLC u s i n g  e t h y l  acetate:hexane (60:40, 

v / v )  as mob i l e  phase. 

( E )  214 (6476),  274 (7577);  M.P. 103-107O 

The p u r i t y  o f  ca techo l  (U-3H)  was g r e a t e r  t han  9P%, and the  s p e c i f i c  a c t i v i t y  

de termined t o  be 2.5 m C i / m  mole.  
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