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SYNTHESIS OF 2-[[3-HYDROXY-S-[3-(4-HYDROXYPHENYL)-1-OXO-2-PROPENYL]-3-METHYL-

2,4,6-TRIOXOCYCLOHEX-1-YL]METHYLENE]-4-HYDROXY-6-[3-(4-HYDROXYPHENYL)-l-OXO-

 2-PROPENYL]-4-METHYL-1,3,5-TRIOXOCYCLOHEXANE, AN ANALOG OF CARTHAMIN1) 
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 The synthesis of 2-[[3-hydroxy-5-[3-(4-hydroxyphenyl)-l-oxo-2-

propenyl]-3-methyl-2,4,6-trioxocyclohex-l-yl]methylene]-4-hydroxy-
6-[3-(4-hydroxyphenyl)-1-oxo-2-propenyl]-4-methyl-1,3,5-trioxo-

cyclohexane, an analog of carthamin, was investigated.

 In 1979, we proposed the revised structure 1 for carthamin, the red pigment of 

the flowers of Safflower (Carthamus tinctorius L.).2) However, no synthetic 

studies of 1 have reported yet. In this communication, we wish to report the 

synthesis of an analog of 1, the title compound (2), and the comparison of its 

properties with those of 1.

 Methylation of 2,6-diacetyl-1,3,4,5-benzenetetrol3) with methyl iodide in the 

presence of sodium hydride in dimethyl sulfoxide gave 2,6-diacetyl-4-hydroxy-4-
methylcyclohexane-1,3,5-trione (3)4) in a 57% yield. Condensation of 3 with p-
hydroxybenzaldehyde in piperidine afforded 45) in a 15% yield. Since deacetyla-
tion of 4 with dilute alkali was unsuccessful probably due to instability of the 
resulting humulone-like product, 5 to alkali, 6) the hydroxyl group at the 4-posi-
tion of 4 was protected before alkaline treatment. Compound 67) thus obtained 
from 3, in a 83% yield was condensed with p-hydroxybenzaldehyde in piperidine to 

give 78) in a 17% yield. Deacetylation of 7 by warming with 5% aqueous sodium 
carbonate afforded 8 as a viscous oil in a 15% yield. The structure of 8 was 
confirmed by spectral data of 59) obtained from the former by treatment with dilute 
hydrochloric acid. The target 210,11) was obtained from 8 by treatment with 
triethyl orthoformate and sodium hydride followed by deprotection of the resulting 

product with dilute hydrochloric acid. The over-all yield of 2 from 7 was 2%. 
 The electronic spectrum of 2 was very similar to those of carthamin and 2-[[5-

[3-(4-hydroxyphenyl)-l-oxo-2-propenyl]-3,3-dimethyl-2,4,6-trioxocyclohex-l-yl]-
methylene]-6-[3-(4-hydroxyphenyl)-1-oxo-2-propenyl]-4,4-dimethyl-1,3,5-trioxocyclo-
hexane (J12) as shown in Fig. 1. Cotton and silk were dyed pink-red with 2 in a
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similar manner to carthamin.

Fig. 1. The electronic spectra of 2 (-), 9 (-----), and carthamin (--) in ethanol.
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