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1678 cm -1 (C=O); 1589 and  1580 cm -1 (C=C a romat ic ) ;  
1330 cm -1, 1170 cm -1, 810 cm -1 and  695 cm -1 ident ica l  
to  t h a t  of a n t h r a q u i n o n e  w i t h  add i t i ona l  b a n d s  a t  720 cm -1 
and  730 cm -1 due  to  -(CH2) 4- and  a b road  abso rp t i on  
a t  3450 cm -1 (OH), ind ica t ing  the  presence  of o t h e r  
a l ipha t ic  componen t s .  

To ensure  t h a t  t he  a n t h r a q u i n o n e  was  no t  a con- 
t a m i n a n t ,  all so lvents  used were  careful ly  pur i f ied  a n d  
all a p p a r a t u s  and  f i l ter  pape r s  were washed  w i t h  pur i f ied  
so lven t  before  use. The poss ib i l i ty  t h a t  t he  a n t h r a q u i n o n e  
was  be ing  leached  f rom t h e  inner  t issues by  the  chloro-  
fo rm ex t r ac t ion  was  t e s t ed  by  d ipp ing  t h e  grass leaves  
for t e n  seconds whi l s t  ensur ing  t h a t  t he  cu t  ends  d id  n o t  
come in to  c o n t a c t  w i t h  t he  solvent .  This  is t he  accep ted  
p rocedure  for r emova l  of surface waxesa  and  the  a n t h r a -  
qu inone  was  found  in  th is  ex t rac t .  

A n t h r a q u i n o n e  has  been  i so la ted  f rom the  h e a r t w o o d  
Quebrachia lorentzii ~ b u t  i ts  p resence  in a cut icular  leaf 
w a x  has  no t  been  r epo r t ed  previous ly .  Our p re sen t  f ind ing  
and  t h e  occurrence  of a romat ic  hydroca rbons5  in b a n a n a  
leaf sugges t  t h a t  a romat ic  c o m p o u n d s  m a y  p l ay  an  
i m p o r t a n t  role in t he  leaf me tabo l i sm.  I t  has  been  widely  
accep ted  t h a t  cu t icu lar  waxes  p r e v e n t  UV- rad i a t i on  
d a m a g e  wi th in  the  leaf and  these  a romat ic  subs tances  
m a y  be the  U V  shie lding componen t s .  An a l t e rna t ive  
role for a n t h r a q u i n o n e  re la tes  to  t h e  p ro t ec t ion  of t he  
leaf  f rom insect  a t t ack .  5 - H y d r o x y  1,4 n a p h t h a q u i n o n e  
f rom the  t ree  Carya ovata dete rs  the  beet le  S¢olytus multi- 
striatus f rom feeding ~ and  NORRIS T has  sugges ted  t h a t  
c o m p o u n d s  w i t h  t he  necessary  redox  po ten t i a l  could 
en t e r  the  exposed  chemorecep to r s  of t he  beet le  and  block 

i ts  ox ida t ive  metabol ic  mechan i sms .  I t  m a y  be t h a t  
a n t h r a q u i n o n e  can also ac t  as an insect  repel lent .  W e  
have  failed to  f ind a n t h r a q u i n o n e  in a n u m b e r  of d icotyle-  
dons  and  in t end  to  compare  the i r  insect  d e t e r r e n t  capa-  
bi l i t ies  w i th  t h a t  of Lolium perenne L. 

Rdsumd. L ' a n t h r a q u i n o n e  a 6t6 ex t r a i t  pour  la p remiere  
lois de la cire cut iculai re  d ' u n e  p lante ,  le Lolium perenne 
L. Son ident i t6  a 6t6 confirm6e pa r  la spec t rom6t r ie  de 
masse,  la c h r o m a t o g r a p h i c  en phase  gaseuse e t  sur  l ames  
minces ,  la spec t rom6t r ie  infrarouge e t  u l t r av io le t t e  e t  sa 
ionc t ion  dans  la cire est  discut~e. 
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A N o v e l  Tetracyclic Sesquiterpene from the Oil of  O r e j u e l a  o f  C y m b o p e t a l u m  p e n d u l i f o r u m  (Dunal) 

'Orejuelas ' ,  t he  dr ied  pe ta l s  of Cymbopetalum penduli- 
/orum (Dunal) Baill. (Amonaceae) ,  are  w e l l  k n o w n  in 
m a n y  p a r t s  of Centra l  Amer i ca  and  are used in Guate-  
ma la  for f lavor ing pinol  and  o the r  beverages  1. Our in te res t  
in sesqu i te rpenes  led us to  examine  the  f r ag ran t  con- 
s t i t uen t s  of t he  petals .  A l i t e ra tu re  search revealed  the  
only  species in th is  fami ly  t h a t  had  been  s tud ied  was  
A noma senegalensis 2. 

F r o m  a pe t ro l eum e the r  ex t r ac t  of t he  pe ta l s  we have  
isolated a a t e t racyc l ic  sesqu i te rpene  h y d r o c a r b o n  1 con- 
s is t ing of abou t  60% of t he  s t e a m  volat i le  por t ion  of t he  
ex t rac t .  E l e m e n t a l  analys is  ind ica ted  an empir ica l  for- 
mula  of C15H,44. H igh  resolu t ion  mass  spect ra l  d a t a  
conf i rmed  the  formula.  An in tense  molecular  ion [M] + 204 
a n d  a base  peak  a t  [M-15]+ 189 were  observed  ~ suggest ive  
of a polycycl ic  sesqu i te rpene  s t ruc tu re  e. The  NMR-  
s p e c t r u m  ~ showed absorp t ions  a t  0.8 (s, 3H), 1.15 (s, 3H), 
0.7 (d, 3H), and  0.45 p p m  (m, 1H) a m o n g  others .  No 
v iny l  p ro tons  were  de tec ted .  F r o m  these  d a t a  we con- 
c luded  t h a t  1 con ta ined  a t  least  2 t e r t i a ry  m e t h y l  groups,  
1 secondary  m e t h y l  group and  1 cyc lopropyl  p ro ton .  The  
I R - s p e c t r u m  8 showed abso rp t ions  charac te r i s t ic  of a 
s a t u r a t e d  hydroca rbon .  No UV-abso rp t i on  above  220 n m  
was  observed .  Chemical  ev idence  t oward  unrave l ing  t h e  
s t ruc tu r e  of 1 suppor t ed  spect ra l  da ta .  The  c o m p o u n d  
was  r e s i s t an t  to  ca ta ly t i c  hydrogena t ion ,  could no t  be 
oxid ized  by  perbenzoic  acid and  showed  a fa in t  yel low 
color w i th  t e t r a n i t r o m e t h a n e  0. The  exis tence  of a ca rbon-  
ca rbon  double  b o n d  was  ruled out  b y  the  spect ra l  and  
chemica l  evidence.  Thus  1 con ta ined  4 r ings of which  
a t  leas t  one m u s t  be cyclopropyl .  

W h e n  1 was  re f luxed  w i t h  cupric  ace ta t e  in glacial 
acet ic  acid i somer iza t ion  occurred to  p roduce  c o m p o u n d  2. 
P r e p a r a t i v e  gas l iquid  c h r o m a t o g r a p h y  (GLC) was used 
to  pur i fy  t he  mater ia l .  Mass spect ra l  analys is  ind ica ted  
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a formula  of C15Ht4 and a r e l a t ive ly  smal l  peak  for 
[M-151+ 189. The  I R - s p e c t r u m  showed a typ ica l  carbon-  
ca rbon  double  bond absorpt ion.  The  N M R - s p e c t r u m  of 
th is  compound  was compared  wi th  1. There  were dis- 
t inguishing differences.  The  mul t ip t e t  a t  ~ 0.45 present  
in 1 had disappeared,  the  s inglet  a t  6 1.15 became a 
double t  a t  ~ 1.73 (J - -  1.5 Hz) and a v iny l  p ro ton  was 
noted [3 5.62 (m, J =- 1.5 Hz)~. The  rest  of the  N M R -  
spec t rum was re la t ive ly  unchanged.  

Since cupric ace ta te  is known to  cause isomerizat ion 
in t r icyclene sys tems e, a0, we concluded f rom the  spectral  
d a t a  t h a t  the  3 m e m b e r e d  r ing in 1 had been opened to 
form a t r icycl ic  sesqui terpene.  This  same compound  was 
formed by  reac t ion  of 1 wi th  gaseous HCI in e ther  fol- 
lowed by  dehydroha logena t ion .  

Whi le  th is  work  was in progress GOWNDACHARI et 
a l .n ,  ~ repor ted  the  isolat ion of a te t racyc l ic  sesquiter- 
penone,  i shwarone 3 and ishwarane,  f rom Aristolochia 
indica (Aristolochiaceae).  The  s te reochemis t ry  has been 
recent ly  p roven  ,3. Dur ing  the i r  s t ruc tura l  e lucidat ion of 
ishwarone the  authors  formed isoishwarane 2. F r o m  thei r  
N M R - d a t a  we suspected our  t r icycl ic  sesqui terpene to 
be ident ical  to isoishwarane.  An au then t ic  sample of 2 
has  super imposable  IR- ,  N M R - m a s s  spectra,  and reten- 
t ion t ime  on GLC. 

The spectral  d a t a  repor ted  for i shwarane  is ident ical  
wi th  our  te t racycl ic  sesqui terpene f rom the  oil of orejuela,  

Therefore  t h e  i den t i t y  of these  compounds  was un- 
ambiguous ly  establ ished.  

Rdsumd. De l '6 ther  de p6trole ex t r a i t  de l 'hui le  de 
l 'Ore ju la  (Cymbopetalum penduli]orum Dunal ,  Baill) fur  
examin4  pour  son con tenu  en terp~nes. On a isol6 les 
sesquiterp~nes t6 t racyc t iques  (ishwarone).  L '6v idence  chi- 
m ique  e t  spect ra l  appuie  la  cons t i tu t ion  ch imique  et  sa 
convers ion ~t isoishwarone.  
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Isolat ion and Characterization of Hal lachrome,  a Red P i g m e n t  f rom the Sea W o r m  Hallaparthenopeia 1 

Hal lachrome  is a red p igment  occurr ing in the  ep idermal  
epi thel ia l  cells of Halla parthenopeiaL a rare po lychae te  
found chiefly in the  Bay  of Naples. Controvers ia l  publ ica-  
t ions on this  p igment ,  which was or iginal ly  t hough t  s to 
have  the  s t ruc ture  of 2 ,3-dihydroindole-5 ,6-quinone-2-  
carboxyl ic  acid, have  appeared  in t he  l i t e ra ture4-L 

Being so for tuna te  as to have  access a t  the  Zoological  
S ta t ion  of Naples to  a n u m b e r  of specimens of Halla 
parthenopeia, we took  the  oppor tun i ty  to  examine  Hal la -  
ch rome  anew. Considering the  discrepancies  in the  l i tera-  
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tu re  and the  repor ted  ins tab i l i ty  of Hal lachrome,  our  
a t t e n t i o n  was ini t ia l ly  d i rec ted  to f ind the  mi ldes t  con-  
di t ions  for t he  ex t rac t ion  of the  na tura l  form of the  pig- 
ment .  To achieve  this  purpose,  pieces of l iv ing worms 
were p lunged  in to  d i f ferent  solvents  and the  resul t ing 
ex t rac t s  were  ana lyzed  a t  regular  in terva ls  by TLC on 
silica (F,~4, Merck), using as e luents  ch loroform-e thanol  
95 : 5, v /v)  and  n-butanol -ace t ic  ac id-water  (60: 20: 20, 
v/v). 

By this  procedure  it  was found t h a t  the  red p igmen t  
could  be select ively  ex t r ac t ed  w i thou t  modi-  
f icat ion wi th  chloroform a t  room tempera -  
ture.  Consequent ly ,  the  fol lowing procedure  
was developed for the  isolat ion of Ha l la -  
ch rome  in a lmos t  q u a n t i t a t i v e  a m o u n t :  8 
l iv ing  specimens of Halla parthenopeia, be- 
tween 20 and 30 cm in length,  were  p lunged  
in to  chloroform (100 ml) and  af ter  30 min  
the  resul t ing  red  ex t r ac t  was decan ted  and  
the  worms re -ex t rac ted  a few t imes  unt i l  t he  
chloroform assumed a pale  p ink  colour.  The  
combined  ex t rac t s  were  f i l tered and,  a f t e r  
add i t ion  of benzene (15 ml), were  concen-  
t r a ted  under  reduced pressure  to  a v o l u m e  
of abou t  10 ml.  The  solut ion was t h e n  chro-  
ma tog raphed  on a 3 × 4 0  cm po lyamide  
co lumn (Maeherey, Nagel  and  Co.), us ing 
CsHs-CHCIa (20:80, v /v)  as the  eluent .  On 
concen t ra t ion  to a small  vo lume  and s tand ing  
overn igh t  a t  4 °C, the  red band  gave  68 m g  
of Ha l lachrome,  as deep-red prisms,  m p  
224-2260 (dec), s l ight ly  soluble in e thanol ,  
insoluble in wa te r  and in aqueous  sodimn 

~00m/e bicarbonate .  
The  purif ied p igmen t  showed no opt ical  

ac t iv i ty  and displayed absorpt ion  m a x i m a  


