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Carthamin, a Japanese traditional red pigment, is a constituent of the flower petals of safflower. After a
long-standing structural investigations, the currently accepted structure was proposed in 1979 and has
following features: (1) C-glycoside sharing D-glucose and quinol structure, (2) quaternary stereocenter
adjacent to the anomeric position, (3) highly conjugated system on the dimeric nature of C-glucosyl
quinochalcone structure flanked by one carbon. Because of such a complex and unusual structure, the total
synthesis of carthamin has remained unachieved. Intrigued by this background, the author initiated to study
the synthesis on carthamin. This study focused on two synthetic issues: (1) the development of a facile
construction of quinol C-glycoside structure and (2) stereocontrol of quaternary carbon.

Chapter 1 describes a facile protocol for the construction of quinol C-glycoside via the oxidative
dearomatization of C-glycosyl phenol by using hypervalent iodine reagent. Choice of the 2-O-protecting
group of the sugar moiety was crucial for this conversion. Benzyl derivative suffered from the unexpected
C1-C2 bond cleavage in the sugar moiety. By employing the 2-O-acetyl protection, the oxidative
dearomatization reaction proceeded smoothly, giving the requisite dearomatized product in an excellent
yield. However, stereochemistry of the induced quaternary stereocenter in the major diastereomer was
opposite to the target compound.

In the Chapter 2, the stereochemical control at the tert-alcohol was studied based on "symmetrization—
desymmetrization" concept. In this new approach, the C-glycosyl phenol without cinnamoyl group was
used as a precursor for the oxidative dearomatization, realizing separated protocol to overcome two
synthetic difficulties, i.e. dearomatization and stereocontrol. Indeed, first dearomatization step would afford
pseudo-Cs-symmetry quinol of which a new created quaternary carbon was not stereogenic center.
Following desymmetrization via group-selective functionalization of one of the two C=C bond would
induce a desired stereochemistry. The dearomatization of O-Boc sugar derivative afforded
pseudo-Cs-symmetric cyclic carbonate by neighboring-group participation and concomitant loss of one
mole of isobutene. The next key group-selective reaction was allowed by bromoacetoxylation
(N-bromosaccharin in AcOH) to afford bromoacetate with desired stereochemistry. The rationale for this
stereoselectivity was described by using a quadrant model. By employing this bromoacetate, the
stereoselective construction of the C-glycoyl quinochalcone was achieved. This compound was a half unit
and a key synthetic intermediate for carthamin.
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