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Development of Glycosidation Methods Using Unprotected Sugars
and Their Application to Syntheses of Antitumor Antibiotics
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Practical and highly stereoselective aryl C-glycosidations using unprotected sugars as
glycosyl denors have been developed. Thus, aryl C-glycosidations of several unprotected 2-deoxy
sugars with phenol and naphthol derivatives by the environmentally compatible solid acid,
montmorillonite K-10, exclusively gave the corresponding unprotected o-hydroxyaryl -C-glycosides
which appear in many biologically attractive aryl C-glycoside antibiotics as the key subunit.
Furthermore, the total synthesis of urdamycinone B, a prototypical member of the C-glycosyl
angucycline antibiotics, was accomplished by the successful application of the present aryl C-
glycosidation of unprotected sugar as the key step.
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Fig. 1. Aryl C-Glycosidations of unprotected sugars using memtmorillonite K-10,

Table 1. Aryl C-Glycosidations of unprotected sugars by montraoritlonite K-10.
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montmoriltonite K-t0

+ 913 ——— = unprotected c-hydroxyaryl C-glycosides

(2.0 equiv.)
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glycosyl glycosyl  weight % solvent Ti°C t/h yield(36) ofp

donor

acceptor  of catalyst

o th B W

-~

10
11
12
13
14
15
16
17

1

1

h W N NN

L-- - - S L ]

9 500 dry CHCl3 50 24 98 1/>89
10 500 dry CHCly 50 24 66 1/>99
28| 500 dry CHCla 80 24 71 1/>98
12 300 dry CHCIg 50 24 80 1 />899
13 400 dry CHCl3 50 24 a5 1/>99
8 500 dry CHCl3 50 24 a5 1/>98
10 500 dry CHCly 50 24 65 1/>899
1" 500 dry CHCIl3 50 24 70 1/>99
12 500 dry CHCly 50 24 73 17/>89
13 400 dry GHCl3 50 24 82 11>89
9 300 dry CHCI3 50 24 91 1/>99
9 300 dry CHCly 50 24 92 1/>99
o 500 dry CHCI3 50 24 G8 i/>99
12 500 H,O 70 48 70 1 />899
12 300 HO 70 48 72 1/>99
12 400 H0 60 48 75 1/>99
12 500 H0 80 24 61 17>88
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“Key: (a) (PhMe,Si)CuLi, -23 °C, 0.5 h, 98%; (b) LDA, TiNPh, THF, -78 — 25 °C, 1 h, 94%; (¢} (PhyP).Pd,
LiCI, DMF, 70 °C, 1 h, 93%; (d) AD-mix-g, £BuOH-H,0, 0 °C, 12 h, 93%; (e) NalO,, THF-H,0, 25 °C, 1.5 h,
87%; {f) THF, 25 °C, 0.5 h, 77%.
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*Key: (a) montmorillonite K-10, CHClg, 50 °C, 24 h, 64%,; (b) O, sunlight, +BuOH-CHCI3 (1:3), r. t., 12 h, 57%
of 26 and 13% of 27.

Scheme 37

OoH O
Urdamycinone B (14)
OH O
> 2% Feshieen y
. F=5Sivieg| . _ .
¢ : 30: ReQH Urdamycinone B C-3 epimer (31)

“Key: (a) B{OAC),, CHZCly, 25 °C, 2 h, then DBU, CH,Cly, 25 °C, 0.5 h, 58%; (b) HBF ¢ Et,0, CH,Cl,, 25 °C, 2
h, 78%; {c) KF, KHCOj3, 31% M0, THF-MeOH, 25 °C, 14 h, 53%,; (d) Oy, sunlight, MeOH, 25 °C, 24 h, 71%,
then separation, 36% for 14, 35% for 31.
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