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Polyhydroxyanthraquinones from the Insect Eriococcus coriaceus 
By H. J. BANKS and D. W. CAMERON* 

(Departmerct of Organic Chemistry, University of Melbourne, Parkvijle, 3052, Australia) 

Summary A group of seven polyhydroxyanthraquinones 
based on emodin and 7-acetylemodin has been isolated 
from the coccid EY~OGOGCUS coriaceus. 

WE have isolated a group of seven polyhydroxyanthra- 
quinones from Eriococcus coriaceus Mask. (Herniptera- 
Coccoidea) , a scale insect parasitising EucaZyptus species. 

Two of these pigments have been isolated previously by 
Chan and Crow1 from a related species, Eriococcus confusus. 
Skeletally the group differs from the several other coccid- 
derived anthraquinoness in being based on emodin (I; 
R1 = R2 = R3 = H) or the hitherto unknown 7-acetyl- 
eniodin (I;  R1 = Ac, R2 = R3 = H). The components are 

C,, and C,, compounds hypothetically derivable via the 
acetate-malonate pathway. Insect-derived quinones based 
on a C17 nucleus have not previously been observed.2~~ 

The pigments occur in the living insect as glycosides, a t  
present under investigation, and these are converted into 
aglycones either by autolysis or acidic hydrolysis. The 
aglycones were shown to consist chiefly of emodin (I;  
R1 = R2 = R3 = H),lf. w-hydroxyemodin (I; R1 = RZ 
=R3 = H, CH,OH in place of Me),4t 7-acetylemodin (I; 
R1 = Ac, R2 = R3 = H) , the anthragallol (I ; R1 = Rz = H, 
R3 = OH), and the purpurins (11; R = OH),6y6 (I;  R1 = Ac 
Rz = OH, R3 = H), and (11; R = OH, CH,OH in place of 
Me). All new compounds gave satisfactory analyses and 
high resolution mass spectra. 

The presence of a C-acetyl group in 7-acetylemodin 
(I;  R1 = Ac, R2 = R3 = H), A,,, (methanol/l% acetic 
acid) 439 nm, was indicated by an i.r. absorption maximum 
at 1685 cm-l and a three-proton singlet, T (CF3C02H) 7.30, 
the remainder of the spectrum being consistent with the 
structure assigned. On degradation with alkaline hypoio- 
dite, followed by dithionite reduction to remove an intro- 
duced nuclear iodo substituent, i t  gave endocrocin (I; 
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R1 = C02H, R2 = R3 = H).496t This establishes the struc- 
ture unambiguously. 

The three purpurin derivatives (11; R = OH), (I; R1 = 
Ac, R2 = OH, R3 = H), and (11; R = OH, CH20H in 
place of Me), A,,, (dioxan) 493,497, and 494 nm, respec- 
tively, were identified on spectroscopic grounds. Their 
structures were confirmed 1 by means of the characteristic 
purpurin-xanthopurpurin reduction with alkaline dithio- 
nite7 to give emodin, 7-acetylemodin, and w-hydroxy- 
emodin. Compound (11; R = OH), obtained synthetically,b 
was identical with the natural material. The latter was 

converted into xanthorin (11; R = 0Me)S and then reduced 
with alkaline dithionite to give helminthosporin (11; R = 
H) ,4t the expected product.8 

The anthragallol (I; R1 = R2 = H, R3 = OH) was 
synthesised for the first time by room-temperature oxidation 
of emodin with persulphate in concentrated sulphuric acid. 
It was obtained in 20% yield and was identical with the 
natural product. The scope of this novel oxidation which 
has been observed for other hydroxylated anthraquinones is 
under investigation. 

(Received, October 5th, 1970; Com. 1705.) 
t Identical with an authentic sample. 

1 A. W. K. Chan and W. D. Crow, Austral. J .  Chem., 1966, 19, 1701. 
2 D. D. Gadgil, A. V. Rama Rao, and K. Venkataraman, Tetrahedron Letters, 1968,2223. 
* H. J .  Banks, Ph.D. Thesis, University of Cambridge, 1969. 
4 R. H. Thomson, “Naturally Occurring Quinones,” Butterworths, London, 1957. 
5 W. Steglich, W. Losel, and W. Reinioger, Tetrahedron Letters, 1967, 4719. 
6B. Franck and I. Zimmer, Chem. Ber., 1965,98, 1514. 
7 G. P. 212,697, J .  Chem. Sac., Abs., 1909, 96, Part 1, 941. 
* N. R. Ayyangar, A. V. Rama Rao, and K. Venkataraman, Indian J .  Chem., 1969,?, 533. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
70

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ita

t P
ol

itè
cn

ic
a 

de
 V

al
èn

ci
a 

on
 2

4/
10

/2
01

4 
17

:5
9:

10
. 

View Article Online

http://dx.doi.org/10.1039/c29700001577



