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Results and discussion. The syn the t i c  af latoxicol  was 
found  to have  the  same R~-value as t h a t  of an au then t i c  
af la toxicol  s t a n d a r d  p rov ided  to  us by  Professor  Dennis  
P. H. Hsieh  of Un ive r s i t y  of California, Davis.  The UV-  
s p e c t r u m  was ident ica l  to  the  s t anda rd .  The mass  spec- 
t r u m  con ta ined  the  following major  ions which  are con- 
s i s ten t  w i th  the  s t ruc tu re  of a l fa toxicol  : m/e  314 (M+, base  
peak),  313, 297, 296, 268 a n d  267. The  f r agmen ta t i on  
p a t t e r n s  for b o t h  syn the t i c  and  na tu ra l  af latoxicols  were 
identical .  
Chemical  reduc t ion  of afla B 1 b y  sod ium borohydr ide  has  
been repor ted  to  give e i ther  low yield of af latoxicol  ~ or 
q u a n t i t a t i v e  convers ion to  t he  t r i h y d r o x y  de r iva t ive  
(III) 11. These resul ts  m u s t  be re la ted  to the  sens i t iv i ty  of 

afla B 1 toward  the  hyd rox ide  or e thox ide  ions p resen t  in 
alcoholic borohydr ide .  In  t he  p r epa ra t i on  of 3H-/tfla- 
toxicol ,  essent ia l ly  equal  r ad ioac t iv i ty  was  found  for each 
d ias te reomer .  Thus,  a 50:50 mix tu re  was  ob ta ined  f rom 
th is  reduct ion ,  indica t ing  no steric  preference  for the  hy-  
dr ide a t tack .  Therefore,  our  p re sen t  p rocedure  represen t s  
an efficient  p repa ra t ion  for ob ta in ing  quan t i t i e s  of syn-  
the t i c  af la toxicol  under  essent ia l ly  neu t ra l  condi t ions .  We  
are p re sen t ly  inves t iga t ing  the  syn thes i s  of a p ro te in -  
m y c o t o x i n  conjugate  s t a r t ing  wi th  labeled  af latoxicol  and  
succinic anhydr ide .  
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Summary. A chemical  model  for b iosynthes is  of PGE,  P G X  and  the  t h r o m b o x a n e s  f rom the  p ros t ag l and in  endo-  
peroxides  is p re sen ted  which  is based on known  react ions  of o the r  endoperoxides  w i t h  the  F e ( I I ) - F e ( I I I ) r e d o x  
sy s t em in vi tro.  

The pe roxy  radical  cycl izat ion mechan i sm for t he  
cyc looxygenase -med ia t ed  *-4 convers ion  of arachidonic  
acid to t he  p ros t ag l and in  endoperox ides  (PPG2and PGHz) * 
has  been  suppor t ed  by  d i - t e r t - bu ty l  pe roxyoxa la t e -  
in i t ia ted  react ions  of lipid hyd rope rox ides  s and by  a 
r ecen t  model  s t u d y  ~. We  now sugges t  t h a t  Fe( I I ) - induced  
isomerizat ions  of epidioxides  s p rov ide  no t  only  a model  
for t he  t r a n s f o r m a t i o n  of P G G  2 and  P G H ,  to  t he  P G E ' s  
in vivo as a l ready  po in t ed  ou t  br ief ly  by  us earl ier  sb, b u t  
also a model  for t he  b iosyn thes i s  of t he  t h r o m b o x a n e s  4, ,, 10 
and  pros tacyc l in  (PGX)11,1,. This  is in line w i th  r ecen t  
suggestions13,14 t h a t  the  in vivo f r agmen ta t i on  of PG-  
endoperox ides  is p r o b a b l y  a ca ta lyzed  process.  
We have  p rov ided  evidence s t h a t  the  previous ly  l i t t le-  
s tud ied  i somer iza t ion  of epidioxides  of t y p e  I to  ketols  2 
or d iepoxides  3 by  FeSO4 in H , O - T H F  actua l ly  involves  
a r edox  process in which  the  f irs t  s tep  is reduc t ion  of I 
b y  Fe(II )  to anion radical  A (Scheme I). The l a t t e r  m a y  
be oxidized b y  Fe( I I I ) ,  genera ted  in the  f i rs t  step,  to  ketol  
2 or, if a double  b o n d  is p re sen t  can  isomerize to B which  
is oxidized to 315 . In  app rop r i a t e ly  cons t i tu t ed  anion 
radicals  A, in t ramolecu la r  1 ,5-hydrogen  t rans fe r  f rom 
remote  ca rbon  to oxygen  m a y  in t e rvene  pr ior  to oxida-  
t ion by  Fe(III)8a,e.  
The ox ida t ions  of A and  B by  Fe( I I I )  can be viewed sb as 
equ iva len t  to  loss, b y  f r agmenta t ion ,  of H which  is 
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sub jec t  to  ox ida t ion  by  Fe( I I I ) .  Such f ragmenta t ions ,  
w i th  loss of an i sopropyl  radical  which migra tes  in t ra-  
or in te rmolecu la r ly  (the l a t t e r  if a radical  t r a p  is in- 
t roduced)  or is subsequen t ly  oxidized to propylene ,  have  
been observed  on t r e a t m e n t  of ascaridole iv or d ihydro-  
ascaridole ls w i t h  FeSO 4. 
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On t he  bas is  of these  obs e r va t i ons  we sugges ted  sb t h a t  
t he  F e ( I I ) - i n d u c e d  i somer iza t ion  1 -+2  m i g h t  serve as a 
mode l  for t he  t r a n s f o r m a t i o n  of t he  p r o s t a g l a n d i n  
endoperox ides  to  t he  P G E ' s  in  v ivo  u n d e r  t he  inf luence  
of F e ( I I ) - b a s e d  e n z y m e  sys t ems  as s h o w n  in t he  f i rs t  
row of Scheme  I I .  T he  lower  p a r t  of t he  Scheme  a d u m -  
b r a t e s  our  sugges t ion  for t he  b iosyn thes i s  of P G X  and  
t h e  t b r o m b o x a n e s ,  us ing  as a model  t he  2 o the r  r eac t ions  
of endoperox ides  induced  b y  the  F e ( I I ) - F e ( I I I )  r edox  
s y s t e m  which  h a v e  been  discussed in t h e  p reced ing  
p a r a g r a p h s .  
T h u s  in t he  a n i o n  rad ica l  C, p roduced  b y  one-e lec t ron  
r e d u c t i o n  of P G H  2, an  a l t e r n a t i v e  to  o x i d a t i o n  to P G E  
is a t t a c k  b y  t h e  C-9 oxyrad ica l  on t h e  doub le  b o n d  of 
t h e  side cha in  a t t a c h e d  to  C-9 in a m a n n e r  ana logous  
to  t h e  r eac t ion  A - + B  of Scheme  I. Th i s  is c o n s i s t e n t  

w i th  t he  a l t e r a t i o n  of double  b o n d  g e o m e t r y  (c is-+trans) .  
S u b s e q u e n t  ox ida t i on  b y  t h e  e n z y m e - b a s e d  r edox  sys t em 
would  exp la in  t he  f o r m a t i o n  of P G X .  
T h r o m b o x a n e  b io syn thes i s  requi res  c leavage  of t he  11, 
12-bond of a p recurso r  de r ived  f rom PGH~ 4, ~, 10. This  can  
be  r a t iona l i zed  b y  i nvok ing  one-e lec t ron  r e d u c t i o n  of 
P G H ,  to t he  isomeric  an ion  rad ica l  D whose  f r a g m e n t a t i o n  
(ar rows)  a n d  s u b s e q u e n t  ox ida t i on  b y  t he  e n z y m e - b a s e d  
r edox  s y s t e m  is ana logous  to  t he  loss of a n  i sopropy  ! 
g roup  (and ox ida t i on  of t h e  la t te r )  e x h i b i t e d  b y  d ihydro -  
ascar idole  on  t r e a t m e n t  w i t h  FeSO4 is. The  c i r c u m s t a n c e  
t h a t  r ing  c leavage  leads to  an  allylic rad ica l  m a y  con-  
ce ivab ly  ass i s t  t he  mode  of f r a g m e n t a t i o n  of D. The  
s u b s e q u e n t  s teps  lead ing  to  t h r o m b o x a n e  A 2 a n d  A a are 
se l f -exp lana tory .  
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thromboxane B 2 thromboxone A 2 

R e d u c t i v e  d e c h l o r i n a t i o n  of c h l o r o b i p h e n y l o l s  by rat s  
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Summary. D e c h l o r i n a t e d  p r o d u c t s  were i so la ted  f rom the  ur ine  of r a t s  t h a t  were a d m i n i s t e r e d  ch lorobiphenylo ls ,  
t he  p r i m a r y  h y d r o x y l a t e d  m e t abo l i t e s  of PC B in m a m m a l s ,  The  m e c h a n i s m  of chlor ine  loss f rom ch lo rob ipheny lo l s  
is d i f fe ren t  f rom th e  m e c h a n i s m  of dech l o r i na t i on  v ia  a rene  oxides  w h e r e b y  c o n c o m i t a n t  h y d r o x y l a t i o n  is a lways  
observed .  

A l t h o u g h  ex tens ive  me tabo l i c  dech l o r i na t i on  is k n o w n  to 
occur  w i t h  c o m p o u n d s  in wh ich  ch lor ine  is n o t  b o u n d  
to a n  a r o m a t i c  carbon*,  t h i s  r eac t ion  is m u c h  less impor -  
t a n t  in a r o m a t i c  ch lor ine  c o m p o u n d s  3. The  poss ib i l i ty  
of r e d u c t i v e  d e c h l o r i n a t i o n  of a n  a r o m a t i c  ch lor ine  com-  
p o u n d  was  f i r s t ly  r e p o r t e d  in 1973 * for  h e x a c h l o r o b e n z e n e  
(HCB),  a n d  r ecen t l y  u n a m b i g u o u s l y  d e m o n s t r a t e d  : p e n t a -  
ch lo robenzene ,  t e t r a c h l o r o b e n z e n e  a n d  a n u m b e r  of 

po lych lo ropheno l s  were found  as m e t a b o l i t e s  f rom H C B  
in r a t s  s, ~. Th i s  r educ t i ve  d e c h l o r i n a t i o n  was shown  to 
be  ca t a lysed  b y  an  e n z y m e  loca ted  in t he  mic rosoma l  
f r ac t ion  of l iver,  lung,  k i d n e y  and  i n t e s t i ne  5. 
R e d u c t i v e  dech lo r ina t i on  of po lych lo r i na t ed  b ipheny l s  
(PCB) is k n o w n  on ly  as a p h o t o c h e m i c a l  p a t h w a y L  All 
d o c u m e n t e d  cases of me tabo l i c  ch lor ine  loss f rom PCB 
invo lve  c o n c o m i t a n t  h y d r o x y l a t i o n  v ia  an  a r ene  oxide 


