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Abstract: Stereocontrolled synthesis and absolute stereochemistry of the aminosugar moiety of C-1027
chromophore have been disclosed.

The chromoprotein antibiotics are a rapidly emerging class of highly potent antitumor agents, which
comprise an unstable enediyne chromophore and a carrier apoprotein.! Antibiotic C-1027 is one of the latest
members, isolated from the broth filtrate of Streptomyces globisporus C-1027.2 Very recently, structures of
the labile C-1027 choromophore 1 and its cycloaromatized product 2 have been determined by detailed 2D-
NMR studies.34 While the novel aminosugar moiety is supposed to play an important role in DNA strand
scission, its absolute stereochemistry has not been elucidated.> We originally planned to determine it by
applying the CD exciton chirality method’ directly to the bis-p-bromobenzoate 3. However, 3 showed too
complicated CD Cotton effects due to the interactions among the many aromatic segments. In this paper, we
report the stereocontrolled synthesis and the absolute configuration of the sugar moiety.
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The synthesis of methyl glycoside 18 was started with (R)-2,3-epoxy-3-methyl-1-butanol (4) (80%
ee), readily obtained by Sharpless asymmetric epoxydation using (-)-DIPT (Scheme 1).6 The epoxide 4 was
converted to triol monosilyl ether 5 in 4 steps (41% overall yield). Hydrolytic opening of the epoxide proved to
proceed regioselectively, because the optical purity of 5 was identical with that of 4.7 Oxidation of § with
Dess-Matin periodinane8 followed immediately by coupling with Still's phosphonate reagent® gave (Z)-a.,B-
unsaturated ester 6 selectively in 73% yield (2 steps), which was then lactonized with PPTS to lactone 7
quantitatively. DIBAL reduction of 7 and ketalization with acidic methanol afforded an anomeric mixture of 8
and 9 (95%). Osmium catalyzed dihydroxylation of the mixture proceeded selectively only in the 1,4-cis-
disubstituted 8. The exclusive anti-addition of OsQ, giving rise to 10 (52% yield) was confirmed by NOE
experiments. Recovered 9 was equilibrated with acidic methanol, and the resulting mixture was resubjected to
the OsO, oxidation. Thus the overall conversion to 10 was 67%. Biscarbamate 11 was obtained by refluxing
10 with excess methyl isocyanate in dioxane in the presence of triethylamine (85% yield). Removal of the silyl
group and triflation gave 12 in 64% yield. Treatment of the triflate 12 with sodium hydride caused an
intramolecular carbamate cyclization.!0 However, the O-cyclization leading to carbonate 15 competed with the
N-cyclization. Cyclized carbamates 13 and 14 with free hydroxy] group were produced in low yield (37%).
Upon treatment with potassium hydride at low temperature, however, the clean N-cyclization occurred to give a
6 : 1 mixture of 16 and 17 in 82% yield. Thus, the nucleophilic displacement of the triflate at the sterically
hindered position was achieved in a good yield and with complete stereochemical inversion. Lithium
aluminium hydride reduction of the mixture afforded the methy! glycoside (-)-18 [colorless needles, mp 120-
121°C (hexane/ether), [a]]p!8 -48.8° (c 1.00, CHCl3)},!! whose spectral data ({H-NMR, IR, MS) including the
molecular rotation were identical with those of the degradation product ([o]p?0 -38.2°(c 0.051, CHCl3)) derived
from 2. Furthermore, the absolute stereochemistry of the synthetic and the naturally derived compounds 18
was confirmed by the CD exciton chirality method.5 The 'H-NMR spectral2 of the corresponding bis-p-
bromobenzoates 19 indicated clearly their conformation (A) and their negative splitting CD Cotton effect
showed unequivocally their absolute stereochemistry (2R,3R,4S). Thus, the aminosugar moiety of 1 proved to
be 4-deoxy-4-dimethylamino-5,5-dimethyl-(D)-ribopyranose.
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