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racemic  h y a l o d e n d r i n  m e t h y l  e the r  (40% of colorless oil) 
whose i d e n t i t y  was e s t ab l i shed  b y  compar i son  of IR- ,  
N M R -  and  mass  spect ra ,  as well  as TLC b e h a v i o r  w i t h  
those  of an  a u t h e n t i c  sample .  T he  m e t h y l  e the r  was t h e n  
c leaved b y  t r e a t m e n t  w i t h  b o r o n  t r i ch lo r ide  in m e t h y l e n e  
chlor ide  a t  - -70  ~ affording,  a f te r  p r e p a r a t i v e  TLC, hy -  
a lodendr in  (52%) pale  yel low crys ta ls  f rom m e t h y l e n e  
chlor ide-e ther ,  m p  131-134 ~ ident i f ied  b y  compar i son  
of IR- ,  N M R - a n d  mass  spec t ra  a n d  TLC b e h a v i o r  w i t h  
those  of t he  n a t u r a l  an t ib io t ic .  

Note added in pro@ After  submis s ion  of t he  m a n u s c r i p t ,  
r epo r t  came  to our  a t t e n t i o n  desc r ib ing  t he  i so la t ion  

of a m e t a b o l i t e  w i t h  p l ane  s t r u c t u r e  I, b u t  u n d e t e r m i n e d  
abso lu te  conf igura t ion ,  f rom a n  un iden t i f i ed  fungus  
( N R R L  3888) (R. L. DE VAIJLT a n d  W. ROSENBROOX, 

J .  An t ib io t .  26, 532 [1973]). The  e n a n t i o m e r  (3R, 6R) of 
hya lode l ld r in ,  I, h a s  been  i so la ted  f rom Penici l l ium tur- 
batum (K. H.  MICHEL, M. O. CHANEY, N. D. JONES, M. M. 
HOEHN a n d  R. NAGARAJAN, J. A n t i b i o t .  27, 57 [19741). 

Rdsumd. L ' a n t i b i o t i q u e  hya lodendr ine ,  p r o d u i t  m6ta-  
bo l ique  d ' u n e  esp@ce d'Hyalodendron a 6t@ synth6tis@ 
en forme rac6mique  u t i l i s a n t  la m 6 t h o d e  de KISHI. 
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I d e n t i f i c a t i o n  of  4 - C h l o r o - 4 " - h y d r o x y b i p h e n y l  a n d  4 , 4 " - D i c h l o r o - 3 - h y d r o x y b i p h e n y l  a s  M e t a b o l i t e s  
of  4 - C h l o r o -  a n d  4 , 4 " - D i c h l o r o b i p h e n y l  F e d  t o  R a t s  

P o l y c h l o r i n a t e d  b i p h e n y l s  (PCBs) are a m o n g  t i le  m o s t  
widespread  p o l l u t a n t s  in" t he  global  e n v i r o n m e n t  1,2. 
R e c e n t  resu l t s  h a v e  i nd i ca t ed  t h a t  commerc ia l  PCBs  
(i.e. Aroclor  p repa ra t ions )  and  i n d i v i d u a l  ch lo rob ipheny l  
i somers  are suscept ib le  to  p h o t o l y t i c  d e g r a d a t i o n  w i t h  
t he  f o r m a t i o n  of an  a r r a y  of p h o t o p r o d u c t s  a-6. I n  add i t i on  
i t  has  also been  shown  t h a t  in  a n u m b e r  of p lan t ,  a n i m a l  
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and  mic rob ia l  sys tems  7 -n  ch lo rob ipheny l  i somers  are 
c o n v e r t e d  in to  ox ida t ion  p r o d u c t s  some of wh ich  h a v e  
been  t e n t a t i v e l y  ident i f ied  as c h l o r o h y d r o x y b i p h e n y l s  
b y  mass  spec t rome t r i c  analysis .  The  p r e sen t  r e p o r t  deals  
w i t h  t he  e luc ida t ion  of t he  precise s t r u c t u r e  of t he  hydro -  
xy l a t ed  me tabo l i t e s  of 4 -ch lo rob ipheny l  and  4,4'-di-  
ch lo rob ipheny l  fed to  ra ts .  

Materials and methods. Male W i s t a r  r a t s  (ca. 75 g b o d y  
weight)  were fed t he  isomeric  ch lo rob ipheny l  (50 mg/kg)  
b y  in jec t ion  of th i s  sample  in oil eve ry  24 h for 3 days.  
Ur ine  and  feces were col lected for 1 week f rom the  s t a r t  
of t he  feeding expe r imen t s .  Ur ine  samples  were combined ,  
d i lu ted  w i t h  a n  equa l  v o l u m e  of 8 N su lphur ic  acid and  
ref luxed for 1 h. The  h y d r o l y z a t e  was e x t r a c t e d  w i t h  an  
equa l  vo lume  of e the r  (2 •  and  t h e  c o m b i n e d  e the rea l  
ex t r ac t s  dried, c o n c e n t r a t e d  a n d  pur i f i ed  b y  t h i n - l a y e r  
c h r o m a t o g r a p h y .  The  t h i n - l a y e r  b a n d s  were assayed  b y  
mass  s p e c t r o m e t r y  and  those  b a n d s  c o n t a i n i n g  t he  chloro-  
h y d r o x y b i p h e n y l  me t abo l i t e s  were t r e a t e d  w i t h  acet ic  
a n h y d r i d e - s o d i u m  ace t a t e  for 1 h a t  100~ The  crude  
ace t a t e  f r ac t ion  was pur i f ied  b y  t h i n - l a y e r  ch roma to -  
g r a p h y  arid t h e  220 MHz  nuc lea r  m a g n e t i c  r e sonance  
(NMR) spec t ra  o b t a i n e d  on t he  pur i f ied  ace toxy  m e t a b -  
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Fig. 1. NMR-spectrum of 4-acetoxy-4qchlorobiphenyl. 
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el i tes  (ca. 0.5-1.0 mg). The  spec t ra  were o b t a i n e d  a f te r  
several  scans  us ing  a c o m p u t e r  a v e r a g i n g  t echn ique .  

Results. Tile N M R - s p e c t r a  of t h e  a c e t o x y c h l o r o b i p h e n y l  
m e t a b o l i t e  is shown  in F igure  1 a n d  consis ts  of 4 recogni-  
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Fig. 2. NMR-spectrum of 3-acetoxy-4,4'-dichlorobiphenyl. 

zable doub le t s  which  is cons i s t en t  w i t h  a s y m m e t r i c a l  
s t ruc tu re .  Thus  t he  h y d r o x y l  g roup  m u s t  h a v e  been  
i n t r o d u c e d  in to  t he  4' pos i t ion  of the  b i p h e n y l  nuc leus  a n d  
th i s  s t r u c t u r e  is cons i s t en t  w i t h  t he  chemica l  shif ts  and  
coupl ing  c o n s t a n t s  shown  for 4 - ace toxy -4 -ch lo rob ipheny l  
(Figure 1). 

The  N M R - s p e c t r a  of t he  a c e t o x y d i c h l o r o b i p h e n y l  
wh ich  was fo rmed  f rom feeding 4 ,4 ' -d i ch lo rob ipheny l  
to  r a t s  is s h o w n  in F igure  2. The  set  of 2 doub le t s  for t he  
s y m m e t r i c a l  Ha a n d  H 5 p ro tons  are easi ly  recognized  a t  
~5 7.42 and  7.48 ppm.  Since t he  h y d r o x y l  g roup  can  on ly  
be i n t r o d u c e d  a t  t he  2 or 3 pos i t ion  of t h e  b i p h e n y I  r ing  
t he  s t r u c t u r e  a s s i gnmen t s  shown  in F igure  2 are con- 
s i s t en t  w i t h  h y d r o x y l a t i o n  a t  pos i t ion  3 to  give 3-ace- 
toxy-4 ,4 ' -d i ch lo rob ipheny l .  H~ is meta coupled  w i t h  H3; 
H 8 in t u r n  gives a q u a r t e t  due  to  meta coupl ing  w i t h  H~ 
and  ortho coupl ing  w i t h  H~; H e appea r s  as a doub l e t  
couple t  on ly  w i t h  H 3. These  coupl ing  c o n s t a n t s  would  
also be  cons i s t en t  for 2 -ace toxy-4 ,4 ' -d i ch lo rob ipheny l  
even  t h o u g h  i n t r o d u c t i o n  of a n  h y d r o x y l  g roup  in to  t he  
s t e r i ca l ly -h indered  2 pos i t ion  would  be  less l ikely.  The  
s t r u c t u r e s  of b o t h  4 -ace toxy -4 -ch lo rob ipheny l  a n d  
3 -ace toxy-4 ,4 ' -d i ch lo rob ipheny l  were conf i rmed  b y  un-  
a m b i g u o u s  syn thes i s  of t he  a u t h e n t i c  c o m p o u n d s  z2 
which  in t u rn ,  were iden t ica l  to  t he  two metabo l i t e s .  The  
m e c h a n i s m  of t he  h y d r o x y l a t i o n  and  f u r t h e r  m e t a b o l i c  
d e g r a d a t i o n  of i someric  PCBs  are c u r r e n t l y  u n d e r  
inves t iga t ion .  

Zusammen/assung. Iden t i f i z i e rung  u n d  S t r u k t u r a u f -  
kl / i rung zweier lVfetaboliten yon  4 -Chorb ipheny l  u n d  
4 ,4 ' -Dich lo rb ipheny l  mi t t e l s  NMl%Spek t roskop ie .  
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Volati le Ketones  in the Hairpenci l  Secret ion of Danaid Butterfl ies  (Amauris and Danaus) 

Chemica l  s tud ies  of t he  cour t sh ip  p h e r o m o n e s  of 
bu t t e r f l i e s  of t he  s u b f a m i l y  D a n a i d a e  1-4, p r o m p t e d  b y  
ear l ier  b e h a v i o r a l  i n v e s t i g a t i o n  of these  insects  5 h a v e  led 
to t he  i so la t ion  of a he te rocyc l ic  ke tone ,  2, 3-dihydro-7-  
m e t h y l - l H - p y r r o l i z i n - l - o n e  (I) f rom t h e  g l andu la r  ab-  
d o m i n a l  b rushes  ( 'ha i rpenc i l s ' )  of males  of 3 species of t he  
group.  I n  1 species, t he  Queen  b u t t e r f l y  Danaus gilippus, 
w h i c h  was s tud ied  in detai l ,  t h e  ke tone  func t ions  as an  
aphrodis iac ,  a d m i n i s t e r e d  b y  t he  males  in  f l igh t  to  t he  

a n t e n n a e  of t he  females6,  v. The  a n t e n n a e  are electro-  
phys io logica l ly  sens i t ive  to  the  ke tone  s, ". O t h e r  d a n a i d  
bu t t e r f l i e s  are k n o w n  s0 or p r e s u m e d  to  cour t  in  a s imi la r  
way,  a l t h o u g h  i t  is now becoming  a p p a r e n t  t h a t  t he  
chemica l  r e p e r t o r y  of t he  ha i rpenc i l s  is diversif ied.  
CULVBNOR et  al. 12 h a v e  r epo r t ed  t he  i so la t ion  of t he  closely 
r e l a t ed  he te rocyc l ic  a ldehydes  I I  and  I I I  f rom the  males  of 
severa l  species. W e  here  r epo r t  on the  ha i rpenc i l  c h e m i s t r y  
of n ine  species and  subspecies  of t he  genera  Arnauris a n d  


