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(IIb) are fully cons is ten t  w i th  all the  r epor ted  spect ra l  
(Figure) and  chemical  data3,  4. I t  is to be no ted  t h a t  
kamolone  bears  the  same re la t ionsh ip  to  kamolol  as 
fr iedelin to triedelenol,  the  l a t t e r  two  co-occurr ing in 
Clusea roseaT. Finally,  i t  remains  to  be s t ressed t h a t  the  
s te reochemical  detai ls  m a y  be as ind ica ted  by  (IIa) and 
(IIb) or the i r  mir ror  images. 

Ia. R =0 
Ib, R = H,OH 

][a, R=O; ][b,R=c~-H,B-OH 

]1[ 
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O c c u r r e n c e  and  C h a r a c t e r i z a t i o n  of  a L a b i l e  X a n t h o m m a t i n  P r e c u r s o r  in  s o m e  I n v e r t e b r a t e s  

In  a previous  pape r  a we repor ted  t h a t  a labile yel low 
p igm en t  was detec ted ,  by  ex t r ac t ion  at  low t empera tu re ,  
in the  eyes of Octopus vulgaris and  Sepia o//icinalis. W h e n  
left s t and ing  th is  p igmen t  is rap id ly  conver t ed  in to  
d i h y d r o x a n t h o m m a t i n  and by  subsequen t  air ox ida t ion  
in to  x a n t h o m m a t i n .  

In  th is  paper  we in t end  to  examine  the  eyes and skin of 
Loligo vulgaris, Sepia o//icinalis, Octopus wdgaris, t he  
eyes of Homarus gammarus and, in addi t ion ,  the  heads  of 
Musca domestica and  Apis melli/era. In  all these  an imal  
species the  presence  of x a n t h o m m a t i n  was known~. All 
resul ts  are r epo r t ed  in Table  I. 
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Absorption spectra of the labile pigment in buthanol-acetic acid, 
0.5N HC1 (60:15:25) (curve 1) and its spectrophotometric 
transformation into dihydroxanthommatin (curve 2). 

The animals  were frozen to d e a t h  and  the  s t ruc tures  
con ta in ing  the  pho to recep to r s  were carefully sepa ra ted  
f rom animals  and po t t e r i zed  a t - - 5 ~  in acetone.  Af ter  
several  washings  wi th  acetone,  a t  low t empera tu re ,  the  
mater ia l s  were ex t r ac t ed  wi th  bu thano l -ace t i c  acid- 
0.5N HCI (60:15:25 v/v) and were examined  spect ro-  
pho tome t r i ca l l y  (Figure). 

The U V - s p e c t r u m  of crude ex t r ac t  f rom the  eyes of 
Octopus displayed absorp t ion  m a x i m a  a t  450 and 430 rim. 
i n  all t he  cases r epor ted  in Table  I, it  is possible  to no te  
the  presence  of t he  labile p i g men t  wi th  U V - m a x i m a  at  
450 and  430 nm. I t  is n o t e w o r t h y  t h a t  t he  spec t ropho to -  
met r ic  curves  of the  ex t rac t s  f rom the  eyes of Homarus 
and  heads  of Muses and Apis are no t  so well defined,  
owing to the  presence  of impurit iesS. 

Table I. Composition of extracts in buthanol-aeetic acid-He1 0.5 N 
(60:15:25 vv) at --5~ 

Octopus eyes labile pigment, ommin 
skin 

Sepia eyes labile pigment, ommin 
skin 

Loligo eyes labile pigment, ommin 
skin 

Homarus eyes labile pigment, ommin 

Apis heads labile pigment, ommin 

Musca heads labile pigment, little xanthommatin 

1 A. ]~OLOGNESE and G. SCHERILLO, Re. Aecad. Sci. mat. fis., 
Napoli 38, 17 (1971). 

2 B. LINZEN, Naturwissensehaften 46, 461 (1959). 
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Table II 

Specialia EXPERIENTIA 30[3 

Mixture Labile pigment Xanthommatin Dihydroxan. I II 

ButOtl-AcH-0.5N 450 430 460 390 498 385 450 430 450 430 
HC1 (60:15:25) 

2N HCl 500 460 470 390 500 (I) 470 495 462 495 462 

435 (I) 430 (I) 

(I) = inflection 

A t  room t e m p e r a t u r e ,  t h i s  labi le  p i g m e n t  w i t h  UV-  
m a x i m a  a t  450 a n d  430 n m  is r ap i d l y  c o n v e r t e d  in to  a red  
s u b s t a n c e  w i t h  U V - m a x i m a  a t  498 and  385 n m  which ,  in  
t u r n ,  is t r a n s f o r m e d  in to  a p r o d u c t  w i t h  U V - m a x i m a  a t  
460 and  385 nm.  I t  shou ld  be  n o t e d  t h a t  t he  p resence  of 
a n  isosbest ic  p o i n t  ind ica tes  t he  comple te  t r a n s f o r m a t i o n  
of t he  labi le  p i g m e n t  i n to  t he  p r o d u c t  w i t h  m a x i m a  
a t  498 and  385 nm.  Th i s  isosbest ic  p o i n t  is also obse rved  
in t h e  e x t r a c t s  f rom all  an i m a l s  r e p o r t e d  in Tab le  I. I n  
all  t h e  cases examined ,  b o t h  p r o d u c t s  of t r a n s f o r m a t i o n  
were i so la ted  and  pur i f ied  b y  c h r o m a t o g r a p h y  c o l u m n  on 
ca rboxy-me thy l - ce l lu lose  ( W h a t m a n  CM 23) us ing  b u t h a -  
nol -ace t ic  acid-H~O (60:15:25  v /v)  as e luent .  T h e y  were 
ident i f ied ,  as d i h y d r o x a n t h o m m a t i n  and  x a n t h o m m a t i n ,  
b y  compar i son  of t h e i r  c h r o m a t o g r a p h i c  p roper t i e s  w i t h  
those  of a u t h e n t i c  samples~.  

The  convers ion  of labi le  p i g m e n t  in to  d i h y d r o x a n t h o m -  
m a t i n  d id  n o t  invo lve  a n  o x i d a t i v e  r eac t ion  as i t  occur red  
also in t h e  p resence  of r educ ing  agen t s  (SO2, ascorbic  acid) 
w h i c h  of course  i n h i b i t e d  t he  s u b s e q u e n t  t r a n s f o r m a t i o n  
of d i h y d r o x a n t h o m m a t i n  in to  x a n t h o m m a t i n .  

As s h o w n  in  T a b l e  I, a f t e r  e x h a u s t i v e  e x t r a c t i o n  of 
lab i le  p i g m e n t  f rom t he  a n i m a l  t issues,  genera l ly  no  xan -  
t h o m m a t i n  can  be  de tec ted .  

T a k i n g  in to  cons ide ra t i on  these  results ,  we sugges t  t h a t  
x a n t h o m m a t i n  p r o b a b l y  ar ises  f rom t he  labi le  precursor .  
I n  o rder  to  o b t a i n  i n f o r m a t i o n  on  t h e  n a t u r e  of t h i s  labi le  
o m m o c h r o m e ,  we compared  i ts  e lec t ronic  s p e c t r u m  w i t h  
those  of two p h e n o x a z i n i c  subs t ances  o b t a i n e d  b y  oxida-  
t i on  of 3 - h y d r o x y a n t h r a n i l i c  acid a n d  i ts  me thy le s t e r .  

A so lu t ion  of 0.04 mole  of Ka[Fe(CN)6 ] in  20 ml  of 
p h o s p h a t e  buf fe r  p H  6.8 was  a d d e d  to  a so lu t ion  of 1.5 g 
(0.01 mole) of 3 - h y d r o x y a n t h r a n i l i c  acid in 10 ml  of t h e  
same  buffer ,  a t  25 ~ w i t h  ag i t a t ion .  S t i r r ing  was con t inu -  

R R 
I I 
C=O C=O 

I R=Olt 
II R=OOHa 
I11 R=CH=-CH(NH=)--COOH 

ed for 1 h, a f te r  w h i c h  t h e  solut ion,  ac id i f ied  w i t h  acet ic  
acid, was  e x t r a c t e d  w i t h  e t h y l  ace ta te .  The  organic  phase  
was c o n c e n t r a t e d  a n d  pur i f i ed  b y  c h r o m a t o g r a p h y  c o l u m n  
2 • 30 cm on p o l y a m i d e  (Macerey, Nagel  a n d  Co.) us ing  
benzene  as e luent .  The  f r ac t ion  c o n t a i n i n g  p r o d u c t  I, 
wh ich  emerged  f rom the  c o l u m n  a f t e r  a b o u t  200 ml, was  
iden t i f i ed  as c i n n a b a r i n i c  acid a b y  mass  spec t roscopy  
(M+ = 320). 

The  es ter  I I  ~ of c i n n a b a r i n i c  acid (M+ = 328) was 
cha rac t e r i zed  b y  spec t ra l  da ta .  N M R - s p e c t r u m  in  CD a 
SOCD 3 shows s ignals  due  to  OCH 3 groups  a t  d 3.85 a n d  

3.90 (each 3H, s) to  C(4) -pro ton  a t  d 6.5 (1H, s), to  
a r o m a t i c  p r o t o n s  a t  d 7.6 (3H, s) a n d  to amin ic  p r o t o n s  a t  
d 7.8 (2H, b y  D20  exchanged) .  I R - s p e c t r u m  shows t h e  
C ( 8 ) - c a r b o m e t h o x y  C ~ O s t r e t c h i n g  b a n d  a t  1724 cm-1;  
C ( 1 ) - c a r b o m e t h o x y  C = O a t  1670 cm-1;  C ~ O qu inon ic  
a t  1640 cm -1. 

The  Tab le  I I  shows t h e  U V - m a x i m a  of t he  labi le  
p i g m e n t  in  two  e x t r a c t i n g  m i x t u r e s  a n d  those  of p r o d u c t s  
I a n d  I I ,  d i h y d r o x a n t h o m m a t i n  a n d  x a n t h o m m a t i n  in 
t h e  same  solvents .  

The  va lues  r e p o r t e d  in T a b l e  I I  i nd i ca t e  t h a t  t he  
b e h a v i o u r  of t h e  e h r o m o p h o r e  of t h e  lab i le  p i g m e n t  cor- 
r e sponds  to  those  of c o m p o u n d s  I a n d  I I .  These  resu l t s  
s u p p o r t  t he  h y p o t h e s i s  t h a t  t h e  p i g m e n t  has  a chromo-  
pho re  of t y p e  I I I .  I n  n a t u r e  t he  two  uncyc l i zed  a m i n o -  
acidic  cha ins  are p l aus ib ly  s tab i l ized .  

Riassunto. U n  n u o v o  o m m o c r o m o  labi le  6 s t a t o  
r i n v e n u t o  in  a lcuni  i n v e r t e b r a t i .  Sul la  base  del suo 
c o m p o r t a m e n t o  ch imico  e spe t t r a l e  si pu6  r i t ene re  che s is  
u n  p recursore  del la  x a n t o m m a t i n a .  
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I m i d a z o l e  N u c l e o s i d e  A n a l o g u e s  P o s s e s s i n g  a N o n - G l y c o s i d i c  L ink  b e t w e e n  S u g a r  and B a s e  

A n u m b e r  of ana logues  of m o s t  of t h e  i m p o r t a n t  
n a t u r a l l y  occurr ing  imidazole  r ibofuranos ides  h a v e  been  
p r e p a r e d  1, 3, s for use in  s tudies  of t he  de novo b iosyn thes i s  
of pur ines  and  as p o t e n t i a l  an t i -v i ru s  and  an t i - cance r  

compounds .  Most  of t h e m  h a v e  t he  Same c a r b o h y d r a t e  
c o m p o n e n t  as t he  n a t u r a l  pu r ine  precursors  a n d  al l  
con t a in  a glycosidic  l ink  b e t w e e n  sugar  a n d  base.  Recen t -  
ly ~ we syn thes ized  a n  imidazole  nucleos ide  (I) in  which  


