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N e w  Z o a n t h o x a n t h i n s  f r o m  the  M e d i t e r r a n e a n  Zoanth id  P a r a z o a n t h u s  a x i n e l l a e  ~ 

Parazoanthus azinellae is a yel low colonial  a n t h o z o a n  
w i t h o u t  ske le ton  be long ing  to  t he  order  Zoan th idea ,  a 
g roup  of m a r i n e  coe len te ra tes  r e l a t ed  to  a n e m o n e s  a n d  
s t o n y  corals.  F r o m  e thano l i c  e x t r a c t s  of th i s  species we 
r ecen t l y  i so la ted  z o a n t h o x a n t h i n ,  a yel low m e t a b o l i t e  
e x h i b i t i n g  vis ib le- f luorescence  in day l igh t ,  wh ich  b y  
chemica l  a n d  X - r a y  ana lys i s  was shown  to  h a v e  s t r u c t u r e  
(I), cha rac t e r i zed  b y  t he  h i t h e r t o  u n k n o w n  he te roa ro -  
rus t ic  s y s t e m  1, 3, 5, 7- te t razacyclopent [ /~azulene3,  a. B y  
f u r t h e r  s c r u t i n y  of r e l a t ed  m e t a b o l i t e s  in  t he  same 
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]I R=R'= NH 2 
]]I R=NH2, R'-N(CH3) 2 
IV R=C[ , R'-N(CH3) 2 
V R=OH R'=N(CH3)2 
VI R=NH2, R '= NHCH 3 

organism,  we h a v e  now  o b t a i n e d  4 a d d i t i o n a l  p igment s ,  
2 of which,  n a m e d  p a r a z o a n t h o x a n t h i n  A and  D, p r o v e d  
to  h a v e  s t r u c t u r e  (II) a n d  (II I ) .  The  r ema in ing ,  pa ra -  
z o a n t h o x a n t h i n  B a n d  C, were found  to  co r respond  to  a 
N - m e t h y l -  and  to  a N , N ' : d i m e t h y l - p a r a z o a n t h o x a n t h i n  
A, respect ive ly ,  b u t  on  a c c o u n t  of t he  v e r y  smal l  q u a n t i -  
t ies  ava i Iab le  t h e y  could n o t  be cha rac t e r i zed  unequi -  
vocal ly.  

The  i so la t ion  of these  new p i g m e n t s  was  pe r fo rmed  b y  
d ipp ing  whole  colonies of _P. axinellae 4 (1 kg wet  weight)  
in  e t h a n o i  c o n t a i n i n g  1% of conc. HC1. T he  re su l t ing  
yel low ex t rac t ,  pur i f ied  b y  l iquid- l iquid  e x t r a c t i o n  w i t h  
e ther ,  was  passed  t h r o u g h  a 2.2 • 25 cm c o l u m n  of Dowex  
50 W - X 2  (100-200 mesh,  H+ form).  Af te r  w as h ing  t he  
bed  w i t h  0.1 N HC1 a n d  water ,  a f r ac t ion  c o n t a i n i n g  
m a i n l y  5 t he  p i g m e n t s  u n d e r  i n v e s t i g a t i o n  was e lu ted  
w i t h  1 N N H 4 O H  and  was e x t r a c t e d  w i t h  n - b u t a n o l .  The  
res idue  o b t a i n e d  a f te r  e v a p o r a t i n g  t he  organic  l ayer  was  
t h e n  f r a c t i o n a t e d  b y  p r e p a r a t i v e  TLC on sil ica (F2s 4, 
2r w i t h  CHCls-~{eOH-25 % N H 4 O H  (80 :20 :2 ,  v /v)  
to  give, bes ides  some z o a n t h o x a n t h i n  (RI 0.68), 120 m g  of 
p a r a z o a n t h o x a n t h i n  D (Rf 0.49), 3 m g  of A (Rf 0.22), 
and  t r ace  a m o u n t s  of B (Rf 0.32) a n d  C (Rf 0.43). 

The  m a j o r  co-p igment ,  t h i n  yel low needles  f rom water ,  
m.p.  303-304 ~ (dec), h a d  a molecu la r  f o r m u l a  of Cl~H14N~ 6 
a n d  exh ib i t ed  a n  in tense  b lue  f luorescence w i t h  an  emis- 
s ion m a x i m u m  a t  455 n m  on  e x c i t a t i o n  a t  380 n m  
(methanolV).  P a r a z o a n t h o x a n t h i n  D showed a b s o r p t i o n  
m a x i m a  in n e u t r a l  and  acidic m e d i a  (Table) cons i s t en t  
w i t h  t h e  p resence  in t he  molecule  of a t e t r a z a e y c I o p e n t a -  
zulene  ch romophor e .  A p a r t  f rom t he  molecu la r  ion p e a k  
a t  m/e 242 (100%), t h e  mass  s p e c t r u m  of t he  p i g m e n t  

Absorption spectra (~-m~; nm) of zoanthoxanthins 

Pigment MeOH MeOH-H + 

Zoanthoxanthin 427,293 392,293,259 
Parazoanthoxanthin D 415,306 394,300,255 
Parazoanthoxanthin C 412,302 392,297 
Parazoanthoxanthin B 404,294 384,287 
Parazoanthoxanthin A 404,295 381,284 

showed s ign i f ican t  f r a g m e n t  ions a t  m/e 227 (78%), 213 
l 

(38%), a n d  172 (17%), a r i s ing  f rom a - N = C - N M e  2 
grouping.  I n  add i t ion ,  t he  I R - s p e c t r u m  (in I ( B r )  of t he  
p i g m e n t  was  v e r y  s imi la r  to  t h a t  of z o a n t h o x a n t h i n ,  
inc lud ing  a n  in tense  b r o a d e n e d  b a n d  a t  3380 cm -1, 
sugges t ing  t he  p resence  of a p r i m a r y  a m i n o  func t ion .  

D iazo t i za t ion  of p a r a z o a n t h o x a n t h i n  D (50 mg) w i t h  
N a N O  2 (300 rag) in 3 N HC1 (5 ml) for 18 h a t  4~ gave,  
a long w i th  some u n c h a n g e d  (III ) ,  2 p r o d u c t s  wh ich  were 
e x t r a c t e d  f rom the  r eac t i on  m i x t u r e  w i t h  n - b u t a n o l .  
Pu r i f i ca t i on  of t he  e x t r a c t  b y  p r e p a r a t i v e  TLC on silica 
gel (e luent :  CHC12-MeOH, 90:10)  af forded t he  desami-  
nochloro  d e r i v a t i v e  (IV) (4 mg, R f  0.63), C12H12NsC1 s, 
2max (MeOH) 405, 304, 292 (intl.), 262 nm,  and  t he  corre- 
spond ing  h y d r o x y - d e r i v a t i v e  (V) (10 mg, R f  0.19), 
C12H13NsOS, ex i s t ing  in so lu t ion  p r e d o m i n a n t l y  in  t he  
t a u t o m e r i c  ure ido form vCO(CttCla) 1708 cm-1;  yel low 
p r i sms  (from MeOH) decompos ing  a t  270 ~ w i t h  2max 
(MeOH-H +) 393, 292, 253 n m  (log e 4.31, 4.70, 4.44) a n d  
; t ~  ( M e O H - H - )  418, 307, 293 n rn  (log e 4.42, 4.66, 4.65). 

Conclus ive  i n f o r m a t i o n  i nd i ca t i ng  s t r u c t u r e  (III)  for  
p a r a z o a n t h o x a n t h i n  D followed f rom i ts  P M R - s p e e t r u m  
(CF~COOH) showing  a pa i r  of doub le t s  cen t r ed  a t  6 8.82 
and  8.91 (J = 11 Hz) for t he  2 a r o m a t i c  p ro tons  a t  C 8 
and  C 9 a n d  2 sha rp  s ingle ts  a t  d 3.65 (6H) a n d  3.29 (3H), 
ass igned respec t ive ly  to  t he  -NM% group ing  a t  C 6 and  to  
a Me group  a t  C4, b y  compar i son  w i t h  t he  co r r e spond ing  
s ignals  of z o a n t h o x a n t h i n  3. 

Thus ,  t h e  on ly  r e m a i n i n g  u n c e r t a i n t y  in t h e  s t r u c t u r e  
ass igned to p a r a z o a n t h o x a n t h i n  D is t he  pos i t ion  of t he  
imino  hydrogen ,  due to  t he  possible  ex is tence  of t a u t o m e r i c  
forms in which  th i s  p r o t o n  is a t t a c h e d  to  one of the  o t h e r  
n i t rogens  of t he  r ingsys tem.  

The  iden t i f i ca t ion  of p a r a z o a n t h o x a n t h i n  A, m.p.  
> 310 ~ (from e thanol ) ,  fol lowed easi ly  f rom the  molecu la r  
f o rmu la  C10H10N6 s, and  f rom the  U V - s p e c t r u m  (Table) 
wh ich  closely paral le ls  t h a t  of i t s  congener  ( I I I ) .  The  ful ly 
N - d e m e t h y l a t e d  s t r u c t u r e  (II) for t he  p i g m e n t  was f u r t h e r  
s u b s t a n t i a t e d  b y  i ts  P M R - s p e c t r u m  (CF~COOH) showing  
in t he  m e t h y l  region a sole s ing le t  a t  ~ 3.30, a t t r i b u t a b l e  to  
t he  Me group  a t  C~. 

The  r e m a i n i n g  two  t r ace  me tabo l i t e s ,  p a r a z o a n t h o -  
x a n t h i n  B a n d  C, h a d  molecu la r  f o r m u l a  CllHlgN6 s a n d  

1 This work was supported in part by Consigiio Nazionale deIle 
Ricerche. 

2 L. CARIELLO, S. CRESC~NZI, G. PROTA, F. GIORDANO and L. MAZZA- 
RELLP~, Chem. Commun. 7973, 99. 

3 L. CARIELLO, S. CRESCENZI, G. PROTA, S. CAPASSO, F. GIORDANO 
and L. MAZZARELLA, Tetrahedron, in press. 

4 Various colonies of animals, colIeeted in different period of the 
year in the Bay of Naples, were analyzed and in all cases they were 
found to contain the same zoanthoxanthin pattern. 

5 During the elution of the column with 1 N ammonia solution, 
zoanthoxanthin (I) is also desorbed but, owing to its insolubility 
in water, it precipitates mostly on the resin as fine yellow needles. 

s Found: C, 58.95; H, 6.12; N, 34.21. Cl~H14N6 requires: C, 59.49; 
H, 5.82; N, 34.69%. 
Fluorescence measurements were made with an Amineo-Bowman 
speetrofluorometer. IR- spectra are recorded with a Perkin-Elmer 
457 instrument, UV-spectra with an Optica CF4R spectro- 
photometer, and PMR-speetra with a Varian HA-100 spectro- 
meter; chemical shifts are expressed in ppm from TMS. Mass 
spectra and exact mass measurements were obtained by direct 
insertion technique with an A.E.I. MS-902 double-focus spectro- 
meter (70 eV and 50 btA) at the lowest temperature which gave a 
definite spectrum (170 190~ 

s Determined by high resolution mass spectral analysis. 
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C12H~4N6 s, respect ively ,  a n d  d i sp layed  a b s o r p t i o n  m a x i m a  
(Table) cons i s t en t  w i t h  a t e t r a z a c y c l o p e n t a z u l e n e  chro-  
mophore .  U n f o r t u n a t e l y ,  due  to t he  ve ry  smal l  q u a n t i t i e s  
avai lable ,  t h e y  were no t  f u r t h e r  inves t iga ted .  

To corre la te  the  s t r u c t u r e s  of t he  new p i g m e n t s  isolat-  
ed f rom P.  axinellae w i t h  t h a t  of z o a n t h o x a n t h i n ,  a 
sample  of the  l a t t e r  was  sub jec t ed  to  N - d e m e t h y l a t i o n  
w i th  boi l ing  40% h y d r o b r o m i c  acid. F r a c t i o n a t i o n  of t he  
b u t a n o l i c  e x t r a c t  of t he  r eac t ion  m i x t u r e  on silica gel 
gave, as m a j o r  p roduc t ,  3 - n o r z o a n t h o x a n t h i n ,  iden t i ca l  
w i t h  n a t u r a l  p a r a z o a n t h o x a n t h i n  D, a long w i t h  t h e  d inor-  
d e r i v a t i v e  (VI) a n d  ful ly N - d e m e t h y l a t e d  z o a n t h o x a n -  
t h i n  9. Whi l e  t he  l a t t e r  was  found  to  cor respond  in all  
respects  (TLC, U V  a n d  MS) to  p a r a z o a n t h o x a n t h i n  A, 
(VI) h a d  c h r o m a t o g r a p h i c  and  spec t ra l  p rope r t i e s  d i f fe ren t  
f rom those  of t he  isomeric  p a r a z o a n t h o x a n t h i n  B which ,  
consequent ly ,  m a y  be  e i the r  1- or 3- m e t h y l p a r a z o a n t h o -  
x a n t h i n  A. 

The  s imple  s t r u c t u r a l  r e l a t i onsh ip  ex i s t ing  a m o n g  t he  
p i g m e n t s  i so la ted  f rom P. axinellae suggests  t h a t  t he  
var ious  re la ted  f luorescent  p i g m e n t s  occurr ing  in z o a n t h i d s  
differ  on ly  in t he  n u m b e r  a n d  pos i t ion  of m e t h y l  group 
l inked  to t he  d i a m i n o t e t r a z a c y c l o p e n t a z u l e n e  chromo-  

phore.  The  basic  ske le ton  of th i s  new group of m a r i n e  
n i t rogen  metabo l i t e s ,  for w h i c h  we propose  t he  generic 
n a m e  z o a n t h o x a n t h i n s ,  p r o b a b l y  arises b iogene t i ca l ly  
f rom two C~N a un i t s  de r ived  f rom arginine .  

Riassunto. Ulte r io r i  s tud i  degli  e s t r a t t i  e tanol ic i  di 
Parazoanthus axinellae h a n n o  c o n d o t t o  a l l ' i so lamento  di 
a l t r i  q n a t t r o  p i g m e n t i  f luorescent i ,  d e n o m i n a t i  pa razo-  
a n t o x a n t i n a  A, t3, C e D, che differ iscono da l la  z o a n t o x a n -  
t i n s  (I) u n i c a m e n t e  pe r  il n u m e r o  di g rupp i  met i l ic i  legat i  
al c romoforo  d i ammino t e t r azac i c lopen t azu l en i co .  

L. CARIELLO, S. CRESCENZI, G. PROTA and  L. ZANETTI 

Stazione Zoologica, Napoli  and 
Istituto di Chimica Organica dell'Universita di Napoli, 
Via Mezzocannone 76, Napoli  (Italy), 
I 7 February 7974. 

9 Notably, the hydrolysis of zoanthoxanthin afforded also small 
amounts of the 2-desaminohydroxyderivative of (I), (II) and (III). 

T w o  N e w  A n t h r a q u i n o n e s  f r o m  the  Seeds  of Cassia 

An a n t h r a q u i n o n e  glycoside f rom Cassia oceidentalis 
seeds has  been  i so la ted  1. W e  now r e p o r t  here  t he  presence  
of 2 new a n t h r a q u i n o n e s  in t h e  seeds of th i s  p lan t .  

Materials and methods. The  ch lo ro fo rm e x t r a c t  of t he  
de - fa t t ed  seeds (7.5 kg) was f r ac f i ona t ed  w i t h  p e t r o l e u m  
e the r  (b.p. 40-60 ~ and  benzene .  The  benzene  f r ac t ion  
(1.8 g) was  c h r o m a t o g r a p h e d  on  sil ica gel co lumn  a n d  
e lu ted  w i t h  p e t r o l e u m  ether ,  benzene,  e thy l  ace t a t e  a n d  
also w i t h  t h e i r  mix tu res .  P e t r o l e u m  e the r  e lua te  y ie lded 
physc ion  (510 mg) as has  also been  r epo r t ed  b y  KInG 2. 
P e t r o l e u m  e the r :  benzene  (1:1) e lua te  y ie lded a yel low 
c o m p o u n d  (106 mg). The  c o m p o u n d  was des igna ted  as 
' c o m p o u n d  A'. The  benzene  : e thy l  ace t a t e  (1 : 1) e lua te  was 
c o n c e n t r a t e d  and  s epa ra t ed  b y  p r e p a r a t i v e  t h i n  layer  
c h r o m a t o g r a p h y  us ing  benzene :  e t h y l  a ce t a t e  (1:1) as 
developer .  Two bands ,  yel low and  d a r k  red, were ob ta in -  
ed. Yellow b a n d  yie lded e m o d i n  (120 nag) as is also quo ted  
b y  CHOPRA 3. D a r k  red  b a n d  was e x t r a c t e d  w i t h  ho t  chlo- 
roform.  I t  y ie lded a d a r k  red  c o m p o u n d  (120 rag). The  
c o m p o u n d  was des igna t ed  as ' c o m p o u n d  B' .  

Results and discussion. C o m p o u n d  A, m.p.  307-09 ~ 
C15Ha004, was  soluble  in benzene,  chloroform,  pyr id ine ,  
e t h a n o l  and  glacial  acet ic  acid;  spa r ing ly  soluble  in  
p e t r o l e u m  ether ,  acetone,  e thy l  ace t a t e  and  m e t h a n o l .  
Colour r eac t ions  were cha rac te r i s t i c  for an  a n t h r a q u i n o n e  
compound .  An  orange  colonr  w i t h  0.5% m e t h a n o l i c  
m a g n e s i u m  ace t a t e  4 was o b t a i n e d .  In so lub i l i t y  of t he  
c o m p o u n d  in 5~ aqueous  sod ium c a r b o n a t e  ind ica te  5 the  
absence  of free h y d r o x y l  g roup  in fl-position. 

Ace ty l a t i on  gave a d iace ty l  d e r i v a t i v e :  f rom m e t h a n o l  
yel low green  needles,  m.p.  145-47 ~ The  c o m p o u n d  gave 
no  cha rac t e r i s t i c  colour  r eac t ion  w i t h  cerric a m m o n i u m  
n i t r a t e  i n d i c a t i n g  t h a t  b o t h  t he  h y d r o x y l  groups  are 
phenol ic  in  na tu re .  The  c o m p o u n d  did  no t  c o n t a i n  al ly 
m e t h o x y l  group as d e t e r m i n e d  b y  the  semi-micro  m e t h o d  
of B~LCHER 6. On zinc dus t  d is t i l la t ion ,  c o m p o u n d  A gave  
2 -me thy l  an th r acene .  

The  U V - s p e c t r u m  of t he  c o m p o u n d  showed 2m~ a t  
432 n m  i n d i c a t i n g  t he  presence  of two e - h y d r o x y l  
groups  7, s. The  two e - h y d r o x y l  groups  m i g h t  be expec ted  

occidental is  Linn 

to be a t  pos i t ions  1,4, 1,5 or 1,8. However ,  t he  poss ib i l i ty  
of 1,4 h y d r o x y l s  h a v e  been  exc luded  due to  t he  absence  of 
f luorescence in glacial  acet ic  acid 9, l ikewise 1,4 as also 1,5 
poss ib i l i t ies  were exc luded  10 due  to  t he  presence  of 2 
peaks  a t  1675 a n d  1620 cm -1 in the  IR- spec t r a .  Thus ,  t he  
on ly  poss ib i l i ty  lef t  is 1,8 pos i t ion  for t h e  2 h y d r o x y l  
groups.  The  specific colour  r eac t ion  w i t h  0.5 % m e t h a n o l i c  
m a g n e s i u m  ace ta t e  is in  c o n f o r m i t y  w i t h  t h i s  poss ibi l i ty .  

On t he  basis  of all  these  obse rva t ions ,  c o m p o u n d  A can  
be r ep resen ted  e i t he r  as 1 , 8 - d i h y d r o x y - 2 - m e t h y l - a n t h r a -  
qu inone  or as 1 , 8 - d i h y d r o x y - 3 - m e t h y ] - a n t h r a q u i n o n e .  The  
l a t t e r  is k n o w n  as c h r y s o P h a n o h  Therefore ,  c o m p o u n d  A 
possesses t h e  s t r u c t u r e  of 1, 8 - d i h y d r o x y - 2 - m e t h y l - a n t h r a -  
qu inone .  

C o m p o u n d  B, m.p.  285-87 ~ C16H1~O9, was soluble  in  
benzene,  acetone,  chloroform,  c a r b o n  t e t rach lo r ide ,  
pyr id ine ,  d i o x a n  and  glacial  acet ic  acid;  spa r ing ly  soluble 
in  p e t r o l e u m  ether ,  e thy l  ace ta te ,  m e t h a n o l  and  e thanol .  
Colour r eac t ions  were cha rac t e r i s t i c  for a n  a n t h r a q u i n o n e  
compound .  Pu rp l e  colour  w i t h  0.5% m e t h a n o l i c  magne-  
s ium ace t a t e  4 was ob ta ined .  I t  was  insoluble  in 5% 
aqueous  sod ium ca rbona te ,  t h e r e b y  showing  5 the  absence  
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