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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-  

I00 

8O 

6O 

.~_ 

~_ 40 
57 

ZO 

I 05~' ' 
m 

Mass spectrum of Hallachrome. 

t 

150 

2Z5 

-CO 

197 

?,00 

ICX~*C0] 

'I 
Z55 

~70(,*+z) 

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  
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(MeOH) a t  500, 312 and  250 n m  (log e 3.75, 4.52, 
4.51): on add i t ion  of alkali  t he  colour changed  rever-  
sibly to  green wi th  Amaz a t  650, 377, 316 and  271 nm.  
E l e m e n t a l  analyses  a n d  mass  s p e c t r o m e t r y  ~° revea led  
t h a t  t he  p i g m e n t  d id  no t  con ta in  b o t h  n i t rogen  
and  su lphur  and  sugges ted  t h e  molecular  fo rmula  
CI6HnO4, inc lud ing  one m e t h o x y l  group  (Found :  C, 
71.74; H, 4.60; OCH3, 12.03. C,6HI~O 4 requires :  C, 71.61; 
H,  4.47%). A p a r t  f rom the  molecular  ion peak  at  m/e 268, 
t he  mass  s p e c t r u m  of Ha l l ach rome  (Figure 1) showed a 
p r o m i n e n t  [M + 2~+ ion peak  and  d iagnost ic  f r a g m e n t  
ions a t  role 255, 240, 225 and  197, sugges t ing  a qu inono id  
s t ruc ture .  

In  ag reemen t  w i th  th i s  view, H a l l a c h r o m e  showed 
r edox  proper t ies  and,  unde r  ve ry  mi ld  condi t ions ,  r eac t ed  
w i t h  o -pheny lened iamine  to  give a crys ta l l ine  qu inoxal ine  
der iva t ive ,  C**FIIeN20 , (M+ a t  m/e 340). Moreover,  on 
reduc t ive  ace ty la t ion ,  t he  p i g m e n t  a f forded  a leuco t r i -  
aceta te ,  Cz2H2oO 7 (M + a t  m/e 396), mp  148-149 °, which  
had  an a n t h r a c e n e - t y p e  absorp t ion  s p e c t r u m  ~max (log ~) : 
389 (3.71), 369 (3.79), 351 (3.67), 335 (3.45), 253 (4.97)j. 
F r o m  these  resul ts  i t  was  concluded t h a t  I-Iallachrome 
was a h y d r o x y - m e t h o x y - m e t h y l - 1 ,  2 -an thraqu inone .  

F u r t h e r  in fo rma t ion  on t h e  s t ruc tu re  of the  p i g m e n t  
was  o b t a i n e d  f rom t h e  N M R - s p e c t r u m  n (DMSO-d6) 
which  showed the  p resence  in the  a roma t i c  region of an 
AB q u a r t e t  c en t r a t ed  a t  ~ 6.31 and  7.68 (J, 10 Hz) and  
three  1H singlets  a t  d 7.50, 7.80 and  8.42. Compar i son  
of t he  N M R  d a t a  w i t h  those  of some syn the t i c  1, 2-anthra-  
quinones ,  r ecen t ly  descr ibed  b y  BOLDT n'x3, conf i rmed  
the  chemica l  na tu re  of the  c h r o m o p h o r e  and  sugges ted  
for the  p i g m e n t  t h e  par t i a l  s t ruc tu re  I, in which  r ing A 
and B are u n s u b s t i t u t ed .  Thus  Ha l l ach rome  is t he  f i rs t  
a n t h r a q u i n o n e  p i g m e n t  wh ich  is u n s u b s t i t u t e d  a t  posi- 
t ions  9 and  10. F u r t h e r  expe r imen t s  are  now requi red  to  

OCH z 0 
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ascer ta in  t he  pos i t ions  of the  subs t i t uen t s  which  are 
p r o b a b l y  a r ranged  as shown  t e n t a t i v e l y  in I I  x4. 

Riassunto. Viene desc r i t to  l ' i so lamento  e la ca ra t t e -  
r izzazione deIlo Hal lacromo,  il p i g m e n t o  epitel iale  del 
v e r m e  mar ino  Halla parthenopeia che ~ s t a to  oggeto di  
numerose  r icerche fin dal  1931. Sulla base  dei  r i su l ta t i  
o t t e n u t i  si pub  concludere  che il p ig lnento ,  con t ra r ia -  
m e n t e  a q u a n t o  r ipo r t a to  da al t r i  Autor i ,  ~ u n  met i l -  
metossi-ossi-1,  2 -an t rach inone  (I). Sono in corso ulteriori  
r icerche per  giungere alla def iniz ione comple t a  della 
s t r u t t u r a  del  p igmento ,  che ~ il p r imo  an t r ach inone  r in-  
v e n u t o  in n a t u r a  non sos t i tu i to  nelle posizioni 9 e 10. 
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I d e n t i t y  of  R W - 4 7  a n d  V e n o t e r p i n e  a n d  D e t e r m i n a t i o n  of  t h e i r  A b s o l u t e  C o n f i g u r a t i o n  

I n t e r e s t  in t he  s t ruc tu r e  and  s t e r eochemis t ry  of t he  
na tu ra l ly  occurr ing  1, 2, 3 - t r i subs t i t u t ed  cyc lopen tano id  
m o n o t e r p e n e s  has  been he igh t ened  by  recen t  discoveries  
deal ing wi th  t he  b iosyn thes i s  of the  n o n - a r o m a t i c  por t ion  
of t h e  complex  indole  alkaloids  1. In  th i s  respect ,  t he  
m o n o t e r p e n e  a lkaloids  of t h e  ac t in id ine  group are espec- 
ial ly in te res t ing  because  of the i r  i n t e r m e d i a t e  c o m p l e x i t y  
and  the i r  occasional  co-occurrence in p l an t s  r ich  in indole 
bases,  R e c e n t  pape r s  have  descr ibed  the  isolat ion and  
s t ruc tu ra l  cha rac te r i za t ion  of R\V-47 ~ and  veno te rp ine  3. 
These  alkaloids were i m m e d i a t e l y  recognized to  be ve ry  
s imi la r  in p roper t ies  and,  a l though  the re  were  some 
ini t ia l  ques t ions  s,4, we have  now been  able to  pe r fo rm 
a d i rec t  compar i son  and  are conv inced  t h a t  t h e y  are 
ident ical .  The i r  I R - s p e c t r a  (Nujol) differ  only  in ve ry  
minor  respec ts  and  a m i x t u r e  mel t ing  p o i n t  was no t  
depressed.  The i r  UV-spec t r a  were  ident ica l  and  the  
samples  could no t  be resolved in 3 qui te  d i f fe rent  TLC 

sys t ems  ~. Thei r  NMR-spec t ra ,  ini t ia l ly  t h o u g h t  to  dif- 
fer  s , were  found  to  be  v i r tua l ly  ident ica l  when  b o t h  
samples  were run  a t  60 MHz  (CDCls-+D,O). Dias tereo-  
isomeric  subs tances  would  necessar i ly  differ  more  sub- 
s t an t i a l ly  in p roper t i e s  and  ORD-CD studies  (vide infra) 
d e m o n s t r a t e  t h a t  the  alkaloids are no t  enant iomer ic .  
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