
Tetrahedron Letters No.11, pp. W-1002, 1967. Pergamon Press Ltd. Printed in Great Britain. 

STIUJCT~ OF C~ADOFULVU 
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Agosti et al!, isolate? an anthraquinone pigment as a 

metabolic product of a wild strain of the fungus 

Clad~s~orlum fulvum and named it Clarlofulvin. Based on 

elemental analysis, spectral properties and degradation 

experiments, it was assigned the structure of 1,7(8-tri- 

hydroxy-2-methylanthraquinone (I). 

(I) R=H 
CH3 

In connection with the synthesis of marinaone, 

3imonsen2 had earliar prepared 1,7,8-trimethoxy-2-methyl- 

anthraqulnane (II). Agosti et al!, did not compare the 

methyl ether of cladofulvin with the above synthetic sample 

for confinning the structure they proposed for cladofulvin. 

We have now prepared the synthetic methyl ether according 

to the procedure of Simonsen viz., condensation of 3,4- 

dimethoxy phthalic anhYdride with a-cresol and CYClisatiOn 
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1000 No. 11 

Cladofulvin -._.-._._._ 

1,7.8-Trihydroxy2-methyl anthraquinone 

--_ --__./ 
1 I I I I 

PI0 220 230 240 250 270 300 320 

WAVELENGTH MILLI MICRONS 

2400 1500 CM-’ 1000 900 800 I II. I I 

4 5 6 7 
WAVAEN GqTH 

12 13 

1. Cladofulvin trimethyl ether 
2. 1,7,8-Tri methoxy 2 -methyl anthraquinone 
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of the resulting benzoyl benaoic acid using concentrated 

sulphuric acid, and fin8.l methylation since the cycllsation 

under these conditions caused some partial demethylation 

resulting in the ronnation of a mixture. The complete methyl 

ether (II) thus obtained had a mbp. 209-10' agr8eing with the 

report or Simonsen2~ A sample of cladofulvin trimethyl ether 

was kindly supplied to us by Dr. C.R. Stickinga from 

Professor J.H. Birkinshaw's collection and a direct compari- 

aon between the two samples could be mada. It was observed 

that though they melted near about the same temperature, 

their mixed m.p. was considerably depressed indicating 

thereby that they were not identical. Further proof for 

their nonidentity was provided by a comparison of their UV 

as well as IR spectra (see chart for latter). Their 

behaviour in TLC al80 supported thifl conclu8ion. Natural 

cladofulvin trimethyl ether had Rf 0.3* wherea the synthetic 

1,7,8-trimothoxy-2-methyl anthraquinone had Rf 0.8. From 

these obsenrations It may be concluded that cladafulvin could 

not have the structure (I). 

Simonsen did not prepare the free hydroxyanthraquinone 

corresponding to the trimethyl ether. This demethylation has 

now been carried out by refluxing with aqueous RRr (@) aad 

acetic acid for 12 hr. The trihydroxy compound fanned 

orange needles decomposing above '315'. Cladofulvln, which 

was orange red, decomposed above 310'. The synthetic 

l Solvent: benzene-ethylacetate (3:l) 
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trihydroxy compound fanned a trdacetate, yello. cubes from 

methanol, m.p. 204-6'. The triacetate of cledofulvin had 

a m.u. 185-6'. %nce only a very small quantity of natural 

cladofulvin was available to UB, only the spectral compa- 

rison between synthetic 1,7,8-trlhydroxy-2-methylanthra- 

quinone and cladofulvin could be carried out, which 

indicated that they were not identical (see chart for UV 

comparison). The two compounds aleo shoved difference in 

TLC, the synthetic sample moving slightly fester. These 

evidences further confirm the conclusion that cladofulvin 

is not 1,7,S-trihydroxy-2-methvl anthraquinone (I). 
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