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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 .  
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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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of free /3-hydroxyl group.  Z i r c o n i u m  n i t r a t e  t e s t  t l  
i nd i ca t ed  t h a t  no  h y d r o x y l  groups  are p r e s e n t  a t  ortho 
pos i t ion  to each  other .  

A c e t y l a t i o n  y ie lded a t r i a ce ty l  de r iva t i ve :  f rom 
m e t h a n o l  organge  red  needles,  m.p.  255-57 ~ All h y d r o x y l  
groups  are phenol ic  in n a t u r e  as shown  b y  nega t i ve  t e s t  
w i t h  cerric a m m o n i u m  n i t r a t e .  C o m p o u n d  B was found  to 
con t a in  1 m e t h o x y l  group as d e t e r m i n e d  b y  semi-micro  
m e t h o d  of BELCHER 6. Thus ,  all  t h e  6 oxygen  a t o m s  are 
a c c o u n t e d  for, 3 as phenol ic  h y d r o x y l  groups,  1 as m e t h o -  
xy l  group a n d  t he  r e m a i n i n g  2 as p a r t  of the  a n t h r a q u i -  
none  nucleus.  On zinc dus t  d is t i l la t ion ,  2 -me thy l  a n t h r a -  
cene was ob ta ined .  

The  c o m p o u n d  could no t  be  d e m e t h y l a t e d  b y  80~ 
sulfuric  acid, i nd i ca t i ng  t he  absence  of m e t h o x y l  group a t  
m-position. On d e m e t h y l a t i o n  b y  glacial  acet ic  acid and  
h y d r o b r o m i c  acid, a d e m e t h y l a t e d  c o m p o u n d  was ob ta in -  
ed wh ich  was recrys ta l l i zed  f rom ho t  m e t h a n o l  in to  b r o w n  
crysta ls ,  decomposed  above  300 ~ . I t  was  soluble  in  5~ 
aqueous  sod ium c a r b o n a t e  solut ion,  showing  t he  presence  
of m e t h o x y l  group a t  f i-posit ion in c o m p o u n d  B. Zir- 
con ium n i t r a t e  Lest showed t h a t  no h y d r o x y l  groups  were 
p r e s e n t  a t  ortho to  each  o the r  in t he  d e m e t h y l a t e d  
p r o d u c t ;  the re fore  t he  m e t h o x y I  g roup  c a n n o t  occupy  a 
pos i t ion  a t  ortho to  m-hydroxyl  groups.  

BLOOM et  al. ~2 h a v e  shown  t h a t  if a n  a n t h r a q u i n o n e  
con ta ins  3 m-hydroxyl  groups,  t h e r e  appea r s  a single p e a k  
in t he  c a r b o n y l  s t r ech ing  f r equency  region in t he  IR-  
s p e c t r u m  for t he  che la t ed  c a r b o n y l  groups  only, wh ich  lies 
b e t w e e n  1616 a n d  1592 cm -1. The  obse rved  peak  in t he  
I R - s p e c t r u m  of t he  c o m p o u n d  is a t  1610 cm -1, t h e r e b y  
i n d i c a t i n g  t h e  presence  of 3 h y d r o x y l  groups  a t  1,4, 5- 
pos i t ions  in t he  compound .  

T h u s  for c o m p o u n d  A the  s t r u c t u r e s  of 1 ,4 ,5- t r i -  
h y d r o x y - 7 - m e t h o x y - 2 - m e t h y l - a n t h r a q u i n o n e  (I) or 1, 4, 5- 
t r i h y d r o x y - 7 - m e t h o x y - 3 - m e t h y l - a n t h r a q u i n o n e  (II) or 
1, 4, 5 - t r i hyd roxy-7 -me thoxy-6 -me thy I - an th raqu inone  (III)  
are possible.  S t r u c t u r e  I co r responds  to e ry th rog l auc in  13, 
m.p.  205-06 ~ D e m e t h y l a t i o n o f  I I I  shou ld  lead to 1, 4, 5, 7- 
t e t r a h y d r o x y - 6 - m e t h y l - a n t h r a q u i n o n e  13. The  d e m e t h y -  
l a ted  p r o d u c t  of c o m p o u n d  B was found  to be  d i f fe ren t  
f rom the  l a t t e r  p roduc t .  Hence  ~he s t r u c t u r e  of 1, 4, 5-tri- 
h y d r o x y - 7 - m e t h o x y - 3 - m e t h y l - a n t h r a q u i n o n e  is ass igned 
t e n t a t i v e l y  to c o m p o u n d  B. 

Rdsumd. Deux  nouvel les  a n t h r a q u i n o n e s ,  1, 8 -d ihydroxy-  
2 -m6thy l  a n t h r a q u i n o n e  et  1, 4, 5 - t r i hyd roxy-3 -m6thy l -7 -  
m 6 t h o x y  a n t h r a q u i n o n e  on t  4t4 isol6es des gra ines  de 
Cassia oceidentalis. 
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Ein b i c y c l i s c h e r  A b k S m m l i n g  y o n  ( - - ) -  L o n g i f o l e n  

Die S t r u k t u r  yon  Vic tox in in ,  1, 1 e inem P h y t o t o x i n  aus  
Helminthosporium sativum u n d  H. victoriae, m a c h t  es 
wahrsche in l ich ,  dass  die V e r b i n d u n g  b iogene t i sch  d u r c h  
ox ida t i ve  R i n g s p a l t u n g  u n d  nacht r / ig l iches  E i n s c h i e b e n  
e iner  A e t h a n o l a m i n e i n h e i t  aus  d e m  Kohlenwasse r s to f f  
( - - ) - S a t i v e n ,  2, 2 en t s t eh t .  Sa t i ven  u n d  Secoder iva te  v o m  
Typ  des P raehe lmin thospo ro l s ,  3, s ind bere i t s  frf iher  aus  
H. sativum isol iert  w o r d e n  ~, und  wir  h a b e n  inzwischen  

1 2 5 

4 5 R=H 
6 R-Ac 7 

8 9 10 

aus  Helminthosporium sativurn u n d  H. victoriae 

gefunden,  dass  die K u l t u r e n  be ider  Pilze eine re iche  
P a l e t t e  neue r  V e r b i n d u n g e n  m i t  Sa t i van -  bzw. Seco- 
sa t ivange r i i s t  e n t h a l t e n  ~. Nach fo lgend  wird  gezeigt,  dass  
be ide  Helminthosporium-Arten s u c h  V e r b i n d u n g e n  m i t  
i n t a k t e m  bzw. mod i f i z i e r t em Longi fo langer i i s t  zu p rodu-  
zieren ve rm6gen .  

Die Sesqu i t e rpenkoh lenwasse r s to f f -F rak t ion ,  die aus  
d e m  M y z e l e x t r a k t  der  zwei Pi lze g e w o n n e n  worden  war,  
b e s t a n d  zu t iber  95% aus  ( - - ) - S a t i v e n ,  2. E ine  wei tere  
K o m p o n e n t e  (ca. .  3%) liess s ich d u r c h  wiederho l t e  
C h r o m a t o g r a p h i c  a n  a r g e n t i e r t e m  Silicagel s aube r  ab- 
t r ennen .  Sie wurde  a u f g r u n d  ih re r  Drehung ,  [c~]~ 5 = - -49  ~ 
(CHC13), u n d  d u r c h  spek t ro skop i schen  u n d  c h r o m a t o g r a -  
ph i s chen  Vergle ich  m i t  d e m  ( + ) - I s o m e r e n  als ( - - ) -Long i -  
folen, 4, ident i f iz ier t .  

E ine  neue  V e r b i n d u n g  m i t  mod i f i z i e r t em Longifo-  
langeri is t ,  Smp.  117 ~ [c~]~ 5 = + 3  ~ k o n n t e  aus  d e m  
K u l t u r f i l t r a t  der  Pilze d u t c h  E x t r a k t i o n  m i t  A e t h e r  u n d  
anschl iessende  C h r o m a t o g r a p h i c  an  Sil icagel in  Mengen  
von  ca. 1 mg/1 isol ier t  werden.  M a s s e n s p e k t r u m  u n d  
V e r b r e n n u n g s a n a l y s e  f i ih r ten  auf  die B r u t t o f o r m e l  
ClaH260 ~ (her:  C 75,58, H 11,00% ;geI :  C 75,52, H 11,09%).  
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