
JOWZ of Labelted C a m p ~ ~ n d s  - Vat. Xr, NO. 3 461 

LABELED METABOLITES O F  POLYCYCLIC AROMATIC HYDRO- 
CARBONSD.  3-, 7-, AND 9-HYDROXYBENZO [a]  PYRENES-G-3H 

Received on April 14, 1975. 

D e f i n i t i v e  s t u d i e s  concerning t h e  oxida t ive  metabolism or 

benzoklpyrene  (BP) n e c e s s i t a t e s  t h e  a v a i l a b i l i t y  of h ighly  pure  r a d i o -  

labe led  oxygenated d e r i v a t i v e s  [l]. Since 3-, 7-, and 9-hydroxybenzob]- 

pyrenes (3-, 7-, and 9-HOBP) have been impl ica ted  i n  such s t u d i e s  [Z], 

t h e  need f o r  these  rad io labe led  compounds i s  ev ident .  

W e  now r e p o r t  a s imple,  rap id ,  and e f f i c i e n t  method f o r  t h e  tri- 

t i a t i o n  of BP phenols  us ing  ethylaluminum d i c h l o r i d e  (EADC) c a t a l y s t  wi th  

t r i t i a t e d  water  a s  t h e  i s o t o p e  source. This  procedure i s  a modi f ica t ion  

of t h e  method repor ted  by Garnet t  f o r  t h e  t r i t i a t i o n  of aromatic  hydro- 

carbons and s u b s t i t u t e d  benzenes [3]. The labe led  BP-phenols prepared a r e  

remarkably f r e e  of r a d i o a c t i v e  o r  nonradioac t ive  i m p u r i t i e s  and r e q u i r e  

no p u r i f i c a t i o n .  The chemical and radiochemical  p u r i t y  of a l l  of t h e  com- 

pounds produced was 2 98%; see t h e  F igure  below f o r  a radiochromatogram 

3 Figure - Radiochrmatogram of 3-HOBP-G- H 
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scan of 3-HOBP-G-3H. A sunnnary of t h e  r e s u l t s  ob ta ined  f o r  a number of 

experiments i s  given i n  t h e  Table .  A s  expected,  h igher  s p e c i f i c  a c t i v i t y  

products  a r e  obtained when h igh  s p e c i f i c  a c t i v i t y  water  i s  used, however 

no s i g n i f i c a n t  changes i n  chemical o r  radiochemical  p u r i t y  a r e  observed. 

While s t u d i e s  concerning t h e  d i s t r i b u t i o n  of tritium i n  these  compounds 

have n o t  y e t  been i n i t i a t e d ,  i t  should be noted  t h a t  t h e  d a t a  i n  t h e  

l i t e r a t u r e  i n d i c a t e s  t h a t  a random d i s t r i b u t i o n  i s  obta ined  when s u b s t i t u t e d  

benzenes a r e  t r i t i a t e d  by t h i s  technique [3]. 

Yie ld  
(z ) Compound - 

3 -HOBP 
7-HOBP 
9-HOBP 
3-HOBP 
7-HOBP 
9-HOBP 

51 
73 
54 
68 
68 
47 

S p e c i f i c  A c t i v i t y  
(mci / m o  1 ) 

16.5 
11.6 
16.8 

144.5 
135.6 
213.2 

- a /  Reaction condi t ions:  room temperature ,  2 min, 13.4 mg (0.05 m o l )  
of HOBP, 30 p l  EADC, 370 p l  CS2, and 83 p 1  of 3 ~ 0  a t  s p e c i f i c  
a c t i v i t y  5 C i l m l  o r  26.4 C i l m l .  

EXPERIMENTAL 

Previous ly  publ ished procedures  were used t o  prepare  3-HOBP [4] 

and 9-HOBP [Zb, 51. The 7-HOBP was synthes ized  by a modi f ica t ion  of t h e  

repor ted  method [6]. These m a t e r i a l s  were a n a l y t i c a l l y  pure  and f r e e  of 

chromatographical ly  o r  s p e c t r o s c o p i c a l l y  d e t e c t a b l e  i m p u r i t i e s .  The h igh  

s p e c i f i c  a c t i v i t y  t r i t i a t e d  water  was prepared by reducing plat inum oxide 

i n  t h e  presence of water  according t o  t h e  procedure o u t l i n e d  by Swain and 

Kresge [7], whereas, t h e  t r i t i a t e d  water  a t  s p e c i f i c  a c t i v i t y  5 C i / m l  was 

purchased from New England Nuclear ,  Boston, Massachusetts. EADC was pur-  

chased from the  Ethyl  Corporation, Baton Rouge, Louis iana.  UV s p e c t r a  were 

recorded wi th  a Cary 118 spectrophotometer .  Radioac t iv i ty  was determined 
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i n  a Packard Model 3003 l i q u i d  s c i n t i l l a t i o n  counter  us ing  Liquif luorTM 

(New England Nuclear)  a s  t h e  count ing medium. Radiochemical p u r i t y  was de- 

termined i n  a Packard Model 7201 radiochromatogram scanner .  The t r i t i a -  

t i o n s  and ensuing opera t ions  were performed under a n i t rogen  atmosphere. 

The genera l  r e a c t i o n  procedure i s  exemplif ied by t h e  prepara t ion  of 3-HOBP- 

G- H o u t l i n e d  below. 3 

3 -Hydroxybenzo k ] ~ y r e n e - G - ~ H  

A 6 m l  serum v i a l  equipped with a s t i r r i n g  bar  and p r o t e c t e d  

from l i g h t  (aluminum f o i l )  was charged with 13.4 mg (0.05 mnol) of 3-HOBP 

and sea led  with a Teflon l i n e d  septum. The v i a l  was then purged f o r  10 

min with dry n i t rogen ,  and 370 p1 of carbon d i s u l f i d e  and 30 p l  (0.3 m o l )  

of EADC was added. Upon a d d i t i o n  of t h e  EADC, a dark red-purple  p a s t e  

developed. Af te r  2 min, 83 p1 (2.2 Ci)  of t r i t i a t e d  water  was added, spe- 

c i f i c  a c t i v i t y  26.4 Ci/mnol, and the  v i a l  was shaken f o r  an a d d i t i o n a l  2 

t o  3 min t o  i n s u r e  good mixing. One m l  of "cold" water was then added and 

t h e  p r e c i p i t a t e d  l i g h t  yel low s o l i d  was e x t r a c t e d  wi th  benzene:ethyl a c e t a t e  

(1:l). The e x t r a c t  was washed with 3 by 10 m l  por t ions  of water  t o  remove 

t h e  l a b i l e  t r i t i u m  and d r i e d  ( N a  SO ). TLC of t h e  d r i e d  e x t r a c t  on s i l ica  

ge l  using benzene:ethanol (19:1), Rf 0.27, showed no chemical or  radiochemi- 

c a l  i m p u r i t i e s .  Analysis  of t h e  s o l u t i o n  by UV spectroscopy i n d i c a t e d  9.1 

mg (68%) of 3-HOBP-G- H was obtained a t  a s p e c i f i c  a c t i v i t y  of 144.5 mCi/mol .  
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