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less active than the corresponding K-region expoxide 7 
in this test system ~s2. K-region epoxides of noncar- 
cinogenic hydrocarbons such as phenanthrene 9,10- 
oxide 6 and chrysene-5,6-oxide 179 were completely 
inactive ~s2. Polycyelic arene oxides are active alkylat- 
ing agents that bind to, and react with DNA, RNA and 
proteins ~s3-~s6. Certain polycyclic arene oxides are po- 
tent mutagens in strains of Salmo~cella ls7, in bacterio- 
phages lss and in a clone of chinese hamster cells ~s", 
possibly because of interaction with DNA. 

Arene oxides are important as metabolic intermedia- 
tes capable of initiating tissue necrosis and carcino- 
genesis. Correlation of stability and reactivity with the 
structure of arene oxides will provide a sound basis for 
predictions of cytotoxicity. For example, alkylarene 
oxides which have low stability and rapidly rearrange 
to phenols, should not be cytotoxic or give diols 5,6. In 
addition, phenols may be formed by oxygenases either 
directly or via intermediate arene oxides and this du- 
alism may depend on the structure of the aromatic sub- 
strate. Compounds which form phenols directly by an 
insertion reaction would be expected to be nontoxic. 
The cytotoxic activity of intermediate arene oxides 
could probably be counteracted and offset by enhancing 
the rate of detoxification of such oxides, either through 
increases in levels of gluthatione or epoxide-hydrase. 
The present review indicates how efforts initiated to 
elucidate an unprecedented phenomenon, ' the NIH 
shift', have now opened up active research in the mul- 
tidisciplinary area of formation, metabolism, toxicity, 
carcinogenicity and chemical reactivity of the novel 
labile metabolites known as arene oxides. 

Zusammenfassung. 

Nach der Isolierung des ersten Arenoxyds als lanier  
Zwischenverbindung im oxydativen Abbau von Naph- 
thalin mit Lebermikrosomen besteht kein Zweifel mehr, 
dass im Stoffwechsel aromatischer Substrate ganz all- 
gemein Arenoxyde obligatorische Prim~irprodukte 
sind, von denen sich durch enzymatische und nicht- 
enzymatische Additionen und Umlagerungen zwangs- 
1/iufig Dihydrodiole und (Pr/i-)Merkapturs/iuren ablei- 
ten. Die Mono-Oxygenasen des Tier- und Pflanzen- 
reichs einschliesslich der Pilze und Bakterien fiihren 
die Hydroxylgruppe unter Wanderung des ursprang- 
lichen Substituenten ein, eine Umlagerung, die als 
NIH-Verschiebulcg bekannt wurde und als Beweis fiir 
das intermedi~ire Auftreten yon Arenoxyden gtiltig ist. 
Die kurz- und langfristige Toxizit~tt aromatischer Arz- 
neimittel sowie die krebserregende Wirkung polyzykli- 
scher aromatischer Kohlenwasserstoffe, wie Modell- 

versuche andeuten, l~isst sich v o n d e r  0ffnung von 
Arenoxyden durch nukleophile Gruppen im Gewebe 
und kovalente Bindung an Biopolymere erkl~iren. 
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Compounds of Papilionid Caterpillars (Baronia brevicornis S.) 

In recent years the chemical study of insects has in- 
duced a big interest in that field, specially with the dis- 
covery of the metamorphosis hormones which play a vital 
role within the postembrionic development of the insect. 

The defense mechanism of the caterpillars of butterflies 
of the family Papilionidae have been investigated recent- 
ly 1, tinding that the principal products everted by the 
defensive gland, the osmeterium, are two aliphatic acids, 
isobutyric and 2-methyl butyric acids, which are known 
to play the role of larvae protectors, especially from ants 2. 

Since Baronia brevicornis Salv. is a singular specimen of 
the Mexican fauna and its philogenetic characters have 
been studied 3, therefore it was interesting to study the 
larvae from the chemical point of view. We wish to report 

now on some of the products found in the bodies of the 
caterpillars of Baronia brevicornis S. 

The caterpillars were collected in km 23 of the road 
from Jojutla to Cuautla, Estado de Morelos, M6xico, being 
in the 5th stage of its living cycle; in average, the weight 
per larvae was 350 rag. 
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560 g of ca terp i l Iars  were p u t  in  a r o u n d  2 l i ter  24/40 
flask, ki l led w i t h  powdered  d r y  ice, a n d  t h e  f lask con- 
n e c t e d  to  a t r a p  cooled w i t h  d r y  ice; t h e  s y s t e m  was  
e v a c u a t e d  to  0.05 m m  a n d  k e p t  a t  t h a t  pressure  d u r i n g  
48 h in order  to  d ry  comple t e ly  t h e  la rvae .  T he  v a p o r  
t r a p p e d  in t he  d r y  ice t r a p  was  e x t r a c t e d  w i t h  hexane ,  
e v a p o r a t e d  and  t h e  oily res idue  (200 mg) ana l ized  d i r e c t l y  
b y  NMR,  showing  t he  s p e c t r u m  t h a t  t he  compos i t i on  of 
t he  m i x t u r e  was the  same  as found  before  1 (57:43) of 
i sobu ty r i c  a n d  2 -me thy l  b u t y r i c  acids.  T he  dr ied  bodies  
were g r o u n d  w i t h  ch lo ro fo rm in  a \ u  b l e n d o r  and  
al lowed to  re f lux  for 4 h. T h e  e x t r a c t  was  f i l tered a n d  
e v a p o r a t e d  to  d ryness  in  a r o t a v a p o r  a n d  t h e  oi ly res idue 
(57 g) was  c h r o m a t o g r a p h e d  on  sil ica gel (250 g). The  
f rac t ions  e lu ted  w i t h  benzene  (13 g) showed b y  t h i n  t ayer  
c h r o m a t o g r a p h y ,  a m i x t u r e  of compounds ,  t h a t  were 
c h r o m a t o g r a p h e d  on  350 g of a lumina .  F r o m  t h e  t r ac t ions  
e lu ted  w i t h  hexane ,  c rys ta l l ized  a w h i t e  solid (90 rag), 
m.p .  52-53 ~ t h a t  resu l ted  to  be  a m i x t u r e  of 3 s a t u r a t e d  
h y d r o c a r b o n s ,  C25H52, C27Hss a n d  C29H60, cha rac t e r i zed  b y  
IR- ,  N M R -  and  mass - spec t rome t ry .  F r o m  t he  f rac t ions  
e lu ted  w i t h  benzene ,  c rys ta l l ized  a wh i t e  solid (60 mg), 
m.p.  82 ~ t h a t  on m a s s - s p e c t r o m e t r y  showed  4 molecu la r  
ions, M+: 336, 364, 392 a n d  420 t h a t  h a d  allylic p r o tons  
~n 3.6 p p m  (~) as seen in i t s  N M R - s p e c t r u m .  T he  e lu t ion  

of t he  c o l u m n  w i t h  b e n z e n e - e t h y l  a ce t a t e  90:10, a complex  
m i x t u r e  of t r ig lycer ides  was o b t a i n e d  (2 g) a n d  50 m g  of a 
c rys ta l l ine  solid, m.p .  146 ~ t h a t  was  cha rac t e r i zed  as  
choles terol  b y  c o m p a r i s o n  of i ts  IR- ,  NMR-,  mass  spec t ra  
a n d  i ts  c h r o m a t o g r a p h i c  (TLC) b e h a v i o r  w i t h  an  a u t h e n t i c  
sample  of cholesterol .  

F ina l ly ,  t h e  f rac t ions  e lu ted  w i t h  e t h y l  ace t a t e  y ie lded  
a m i x t u r e  of 7 g of 2 m o n o u n s a t u r e d  acids, M+: 256 a n d  
284 and  pa lmi t i c  and  s tear ic  acids in  a a p p r o x i m a t e l y  
25% each.  

t~esumen. Se descr ibe  la  n a t u r a l e z a  de a lgunos  de los 
c o m p o n e n t e s  p r inc ipa les  que  se e n c u e n t r a n  en la o ruga  
Baronia brevicornis S. 
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The Structure of Three I s o m e r s  of Monodeacetyl fus icoccin  

T h i n  l aye r  c h r o m a t o g r a p h y  of cu l tu re  f i l t r a tes  of Fusi- 
coccum amygdali Del. has  shown  1 t h a t  fusicoccin (I), t h e  
m a i n  p h y t o t o x i c  c o m p o u n d  p roduced  b y  th i s  p h y t o -  
pa thogen ic  m i c r o o r g a n i s m  2-~ is cons i s t en t ly  accompan ied  
b y  a series of co-metabol i tes .  T he  m a j o r  b y - p r o d u c t s  are 
isofusicoccin (II), monodeace ty l fus icocc in  (III)  a n d  dide- 
acetyl fus icoccin  (IV), wh ich  are  also formed,  t oge the r  
w i t h  al lofusicoccin (V), on  i n c u b a t i o n  of fusicoccin a t  
n e u t r a l  or s l ight ly  a lka l ine  p H  values  1. T h e i r  s t r u c t u r a l  
iden t i f i ca t ion  has  been  r epo r t ed  in p rev ious  pape r s  1, s. 

F u r t h e r  work  concerned  w i t h  t he  i so la t ion  of m i n o r  by-  
p roduc t s  and  w i t h  t he  s t r u c t u r e  d e t e r m i n a t i o n  of t h r ee  of 
t h e m  is descr ibed here.  

E x t e n s i v e  c h r o m a t o g r a p h i c  f r ac t iona t ions  on silica gel 
co lumns  (KieselgeI S - H R ,  Maehe rey  a n d  Nagel)  of t he  
res idue lef t  in  e t h y l a c e t a t e  a f te r  c rys ta l l i za t ion  of fusi- 
coccin showed t h a t  some of t he  spots  de tec ted  on  t h i n  
layer  c h r o m a t o g r a m s  ( ind ica ted  in  a p rev ious  p a p e r  1 a s  
F - I I ,  F - I I I  ... .  F -VI ,  in order  of decreas ing  mobil i t ies)  
were due  to more  t h a n  one compound .  I n  par t icu la r ,  t h e  
fol lowing resul t s  were o b t a i n e d :  F - I I  was  a m i x t u r e  of 
a l lofusicoccin (F-I I /1)  a n d  m i n u t e  a m o u n t s  of a new 
c o m p o u n d  (F- I I /2 ) ;  F - I I I  a n d  F - I V  c o n t a i n e d  only  iso- 
Iusicoccin and  monodeace ty l fus icocc in ,  respec t ive ly  ; 
m a t e r i a l  in i t i a l ly  b e h a v i n g  as spo t  F -V gave 3 groups  of 
homogeneous  f rac t ions  (F-V/ l ,  F-V/2,  F-V/4)  and  a 4 th  
group cor respond ing  to  a m i x t u r e  of a new c o m p o u n d  
(F-V/3, p r e sen t  on ly  in t races)  w i t h  F-V/2  and  F -V/4 ;  
F - V I  cor responded  to  a s ingle s u b s t a n c e ;  F - V I I  was  
en t i r e ly  composed  of d ideacety l fus icoccin ;  fu r the rmore ,  
a new subs t ance  (F -VI I I )  was de tec ted  in a group of frac- 
t ions  e lu ted  a f t e r  F -VI I .  C o m p o u n d s  F -V/ l ,  F-V/2,  
F-V/4,  F - V I  and  F - V I I I  were isola ted as pu re  subs t ances  
and  s u b m i t t e d  to a de ta i led  s tudy.  All  of t h e m  are D- 
glucosides, as shown b y  t he  pos i t ive  t e s t  w i t h  glucose 
oxidase  a f t e r  acid hydrolys is ,  a n d  are  oxid izable  w i t h  
per iodate .  

Compounds  F-V/2,  F-V/4  a n d  F -VI  y ie lded t r i ace ty l -  
fusicoccin (VI) on  ace ty l a t i on  ~ a n d  d ideace ty l fus icocc in  

(IV) on deace ty l a t i on  w i t h  alkal i ,  t h u s  i nd i ca t i ng  t h a t  
t he i r  s t ruc tu re s  are v e r y  closely r e l a t ed  to  fusicoccin.  
The i r  N M R - s p e e t r a  7 d e m o n s t r a t e d ,  bes ides  o the r  fea tu res  
cha rac te r i s t i c  of fusicoccin a n d  re l a t ed  compounds ,  t h e  
presence  of a single O-Ac group.  T h e i r  mass  spec t r a  
showed  t h a t  t h e y  h a d  molecu la r  f o rmu la  C34H~Oll  
(M+ 638), also conf i rmed  b y  e l e m e n t a r y  analyses .  Ions  a t  
m/e 366 (aglycone) a n d  205 (monoace ty lg lucosy l )  in  t h e  
mass  spec t ra  of F-V/2  and  F - V I  loca ted  in b o t h c o m p o u n d s  
the  O-Ac on t he  sugar  moie ty .  A s t rong  ion a t  m/e 408 in 
the  mass  s p e c t r u m  of F -V/4  i nd i ca t ed  t h a t  t h i s  s u b s t a n c e  
carr ies  t he  O-Ac group on  the  aglycone.  The  es te r i f i ca t ion  
si te  in  each  of t he  3 a b o v e - m e n t i o n e d  m o n o a c e t a t e s  was  
def ined b y  N M R -  and  NMDR-spec t ro scopy .  

C o m p o u n d  F-V/2,  m.p.  87-90 ~ a n d  E c ~  + 15.0 (c = 
0.65), in  ds-acetone  (60 ~ shows a d d  (1H) cen t red  a t  4.70 b 
w i t h  (eq) (ax) a n d  (ax) (ax) coupl ings  (J ~ 4 and  9 Hz),  
wh ich  collapses to  a d on  i r r ad i a t i on  a t  4.91 b (1H, d, 
J = 4 Hz :  anomer ic  p ro ton ,  p a r t i a l l y  o v e r l a p p i n g  t h e  
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