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Assignment of the p Configuration to the C-Glycosyl 
Bond in Carminic Acid 
Summary: Chemical evidence is given that carminic acid 
is 7/3-D-glucopyranosyl-9,lO-dihydro-3,5,6,8-tetr~ydroxy- 
l-methyl-9,l0-dioxo-2-anthracenecarboxylic acid. 

Sir: Carminic acid (la) is the main component of the 
cochineal food dye obtained from Dactylopius coccus 
feeding on Opuntia and Nopalea cacti.' The structure 
of the compound has long been established but the ster- 
eochemistry of the C-glycosyl bond has not yet been de- 
termineda2 Commonly, the glycosidic bond is considered 
to be a, but the /3 configuration has also been r e p ~ r t e d . ~  
The present paper is concerned with the conclusive proof 
that the C-giycosydic bond in (la) has the /3 configuration. 
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l a ,  R - H 
b, R - CCCH) Za, R - COZH; R' - H 

b, R - CHZOH; R' - H 
c ,  R - CCzCH3; R' - CCCH) 

The 13C NMR spectrum of la4 showed the resonance of 
six sp3 carbons5 at values comparable with those reported 
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for the carbon atoms of the C-glycosyl fragment of flava- 
noid C-/3-D-glycopyranosides.6 The 'H NMR spectrum 
of the acetate lb' showed one acetyl group at an unsuady 
high-field position (6 1.83), indicative of a 2'-acetate group 
of the C-/3-D-glycopyranosyl fragment as in flavanoid C- 
/3-D-glycopyranosides.8 Inspection of the structure of la 
suggested that a significant product to ascertain the p 
stereochemistry could be 2,6-anhydro-D-glycero-D-gulo- 
heptonic acid (2a), the homoacid of the carbohydrate 
moiety formally deriving from la under suitable oxidation 
conditions. Reduction of this acid yields the meso com- 
pound 2,6-anhydro-D-glycero-D-guloheptitol (2b). Com- 
pound la (in water, 0.1 M) was ozonized at 10 "C until the 
color changed from red to brownish y e l l ~ w . ~  For esteri- 
fication of the formed carboxylic acid, the dry residue 
obtained by evaporation of the solvent was refluxed in 
methanol. Gas chromatographic-mass spectral analysis 
of a trifluoroacetylated sample of the crude reaction res- 
idue revealed the presence of glucose in the mixture,1° but 
no trace of arabinose was found.g Acetylation of the es- 
terified residue, followed by column chromatography on 
silica gel GCelite (1:l v/v, eluted with benzene-diethyl 
ether, 9:l) afforded the tetramethyl tetraacetate ester 2c: 
mp 145-146 "C; [.InD +So (c 5,  CHC1,); identical melting 
and mixture melting points and IR, 'H NMR, 13C NMR, 
and mass spectra with those obtained from an authentic 
sample prepared from 2a.ll Compound 2c gave the known 
2b:12 mp 204-205 "C; [(YlZoD 0 f 0.1'. These results un- 
equivocally prove the p configuration of the C-glycosyl 
bond of carminic acid, allowing definite assignment of the 
structure la to the compound. The simple reaction se- 
quence proposed here from la appears to be a good ap- 
proach to determine the stereochemistry of C-glycosyl 
bonds of natural aromatic C-glycosides. 
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