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(ITb) are fully consistent with all the reported spectral
(Figure) and chemical data3% It is to be noted that
kamolone bears the same relationship to kamolol as
friedelin to friedelenol, the latter two co-occurring in
Clusea vosea’. Finally, it remains to be stressed that the
stereochemical details may be as indicated by (ITa) and
(IIb) or their mirror images.

1[a,R=0; MbR-0t-H,B-OH
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Zusammenfassung. Neue Strukturvorschlige fiir den
terpenoiden Teil zweier Inhaltsstoffe aus Ferula penniner-
vis.

S. K. PagnNIkaR and J. K. KIRTANY

Department of Chemaistyy,

Centre of Post-graduate Instruction and Reseavch,
Uwniversity of Bombay,

18th June Road,

Panaji (Goa, India),

15 August 1973.

1 For a recent illustrative review, see S. Dev, in Some Recent Deve-
lopments in the Chemistry of Natural Products (Ed. S. RaNncaswaM
and N. V. SusBa Rao; Prentice-Hall, India 1972), p. 308.

z J. K. Kirrany and S. K. Parnikar, Indian J. Chem. 9, 1421
(1971).

3 N. E. ErmaTov, A. I. BaAn’kovskii, M. E. PEReEL’soN, G. P. Syro-
va and Yu. N. SHEINKAR, Khim. Prir. Soedin. 2, 79 (1969).

4 P. 1. ZakHarOV, V. S. KaNov, M. E. PErREL’soN, A. I. BAN'KoVS-
k11 and N. E. Ermatov, Khim. Prir. Soedin. 6, 296 (1970).

5 L. Ruzicka, A. EscHENMOSER and H. Heusser, Experientia 9,
357 (1953).

8 1. Ruzicka, Proc. chem. Soc., Lond. 7959, 341.

7 S. B. MATHUR, Phytochemistry 77, 1513 (1972).

Occurrence and Characterization of a Labile Xanthommatin Precursor in some Invertebrates

In a previous paper! we reported that a labile yellow
pigment was detected, by extraction at low temperature,
in the eyes of Octopus vulgaris and Sepia officinalis. When
left standing this pigment is rapidly converted into
dihydroxanthommatin and by subsequent air oxidation
into xanthommatin.

In this paper we intend to examine the eyes and skin of
Loligo wulgavis, Sepia officinalis, Octopus vulgaris, the
eyes of Homarus gammarus and, in addition, the heads of
Musca domestica and Apis mellifera. In all these animal
species the presence of xanthommatin was known? All
results are reported in Table 1.

Optical density

nm 61'0 570 EEO

T T T T T T

490 450 410 370 340 320
Wavelength
Absorption spectra of the labile pigment in buthanol-acetic acid,

0.5N HCl (60:15:25) (curve 1) and its spectrophotometric
transformation into dihydroxanthommatin (curve 2).

The animals were frozen to death and the structures
containing the photoreceptors were carefully separated
from animals and potterized at —5°C in acetone. After
several washings with acetone, at low temperature, the
materials were extracted with buthanol-acetic acid-
0.5N HCl (60:15:25 v/v) and were examined spectro-
photometrically (Figure).

The UV-spectrum of crude extract from the eyes of
Octopus displayed absorption maxima at 450 and 430 nm.
In all the cases reported in Table I, it is possible to note
the presence of the labile pigment with UV-maxima at
450 and 430 nm. It is noteworthy that the spectrophoto-
metric curves of the extracts from the eyes of Homarus
and heads of Musca and Apis are not so well defined,
owing to the presence of impurities3.

Table I. Composition of extracts in buthanol-acetic acid-HCl 0.5 N
(60:15:25 vv) at —5°C

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. BorogNesE and G. ScHiEriLLo, Rc. Accad. Sci. mat. fis.,
Napoli 38, 17 (1971).

2 B. LiNzEN, Naturwissenschaften 46, 461 (1959).

3 A. BoroGénNese and G. ScHERILLO, Re. Accad. Sci. mat. fis.,
Napoli 38, 167 (1971).
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Table IT

Mixture Labile pigment Xanthommatin Dihydroxan. I 11

ButOH-AcH-0.5N 450 430 460 390 498 385 450 430 450 430

HCl (60:15:25)

2N HCl 500 460 470 390 500 (I} 470 495 462 495 462
435 (I) 430 (I)

(I) = inflection

At room temperature, this labile pigment with UV-
maxima at 450 and 430 nm is rapidly converted into a red
substance with UV-maxima at 498 and 385 nm which, in
turn, is transformed into a product with UV-maxima at
460 and 385 nm. It should be noted that the presence of
an isosbestic point indicates the complete transformation
of the labile pigment into the product with maxima
at 498 and 385 nm. This isosbestic point is also observed
in the extracts from all animals reported in Table I. In
all the cases examined, both products of transformation
were isolated and purified by chromatography column on
carboxy-methyl-cellulose (Whatman CM 23) using butha-
nol-acetic acid-H,O (60:15:25 v/v) as eluent. They were
identified, as dihydroxanthommatin and xanthommatin,
by comparison of their chromatographic properties with
those of authentic samples?.

The conversion of labile pigment into dihydroxanthom-
matin did not involve an oxidative reaction as it occurred
also in the presence of reducing agents (SO,, ascorbic acid)
which of course inhibited the subsequent transformation
of dihydroxanthommatin into xanthommatin.

As shown in Table I, after exhaustive extraction of
labile pigment from the animal tissues, generally no xan-
thommatin can be detected.

Taking into consideration these results, we suggest that
xanthommatin probably arises from the labile precursor.
In order to obtain information on the nature of this labile
ommochrome, we compared its electronic spectrum with
those of two phenoxazinic substances obtained by oxida-
tion of 3-hydroxyanthranilic acid and its methylester.

A solution of 0.04 mole of K,[Fe(CN)] in 20 ml of
phosphate buffer pH 6.8 was added to a solution of 1.5 g
(0.01 mole) of 3-hydroxyanthranilic acid in 10 ml of the
same buffer, at 25°C with agitation. Stirring was continu-

R R
¢=0 ¢=0
e
0 o
| R=0H
It R=0CH;

Il R=CH,—CH(NH,)—COOH

ed for 1 h, after which the solution, acidified with acetic
acid, was extracted with ethyl acetate. The organic phase
was concentrated and purified by chromatography column
2x 30 cm on polyamide (Macerey, Nagel and Co.) using
benzene as eluent. The fraction containing product I,
which emerged from the column after about 200 ml, was
identified as cinnabarinic acid?® by mass spectroscopy
(M+ = 320).

The ester 1I% of cinnabarinic acid (Mt+ 328) was
characterized by spectral data. NMR-spectrum in CDj,
SOCD; shows signals due to OCH, groups at 4 3.85 and
4 3.90 (each 3H, s) to C(4)-proton at & 6.5 (1H, s), to
aromatic protons at § 7.6 (3H, s) and to aminic protons at
¢ 7.8 (2H, by D,0O exchanged). IR-spectrum shows the
C(8)-carbomethoxy C = O stretching band at 1724 cm-1;
C(1)-carbomethoxy C = O at 1670 cm~1; C = O quinonic
at 1640 cm~1.

The Table II shows the UV-maxima of the labile
pigment in two extracting mixtures and those of products
I and II, dihydroxanthommatin and xanthommatin in
the same solvents.

The values reported in Table II indicate that the
behaviour of the chromophore of the labile pigment cor-
responds to those of compounds I and II. These results
support the hypothesis that the pigment has a chromo-
phore of type III. In nature the two uncyclized amino-
acidic chains are plausibly stabilized.

Riassunto. Un nuovo ommocromo labile & stato
rinvenuto in alcuni invertebrati. Sulla base del suo
comportamento chimico e spettrale si pud ritenere che sia
un precursore della xantommatina.

A. BoLOGNESE and G. SCHERILLO®

Istituto di Chimica Ovganica dell” Universita di Napoli,
Via Mezzocannone, 16, I-80134 Napoli (Italy),
13 July 71973.
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Imidazole Nucleoside Analogues Possessing a Non-Glycosidic Link between Sugar and Base

A number of analogues of most of the important
naturally occurring imidazole ribofuranosides have been
prepared®: 22 for use in studies of the de novo biosynthesis
of purines and as potential anti-virus and anti-cancer

compounds. Most of them have the same carbohydrate
component as the natural purine precursors and all
contain a glycosidic link between sugar and base. Recent-
ly* we synthesized an imidazole nucleoside (I) in which



