BExXc—19

FIZHREBHERX REHREHDE) HARAREBES
VRE 2 4% 5 A3 1 BEUE

HEES . 13201
MEER  ZEBHE (C)
HZEHARS - 2009~2011
EEES 21550101
MEREER (F13) NS OO LMEEZRAWNV AR yr— FEGERRIERS & e E 3 5 KER
HIRAME B
MZEEES (F3X) Novel stereoselective synthesis of the spiroketal structure using Pd
(II) catalyst and application to the synthesis of natural products
HRERERE
EiE EZ (MIYAZAWA MASAHIRO)
BKRE - KEREITEHEE - AHIT
MEEES : 70209899

WRFERR OBEL (F130) « A e 7 4 — VDT IR EMIEDRRE ZT o712, 24H0D/XT 20 Ll
BN DZ LT 2o08RE 2720V L 3 ODORFHFLE ~ZEITHET 5 2 LK, 72,
ZORGEREDERITIEH L, VAR—ZARTAF LU R—AD L) REENT T v
FEARDOARICEII Lz, 2, AR T 7 U P UVARER NI I FAD LY RAY 0 Z—
NEEE G T HRABYDIZE A & DIRFE R Z LRI G R LT,
WFER R OMEEL (3530) : We have developed highly stereoselective intamolecular cyclization
of dihydroxyketone using palladium (II) catalyst via hemiacetal, in which cyclization occurs
without activation of the allylic alcohol to afford spiroketal structures. We have also
synthesized some monosaccharide such as D-ribose and deoxy-D-ribose used by this
cascade cyclization. And we succeed in the stereoselective synthesis of spiroketal structures
of spirofungin A and bistramide A.
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Table 1 Pd catalyzed cascade cyclization of the ketone 1

Entry Catalyst Time Yield of 2a and 2b Ratio
(h) (%) (2a: 2b)
1 Pd(PPhy), 24 0
2 PdCly(PPhg), 24 0
3 PdCI,(CH5CN), 3 79 98:2
4 PdCI,(PhCN), 3 80 98:2
5 PdCl, 168 7 98:2
6 Pd(OAc), 24 0
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Table 2 Pd catalyzed cascade cyclization of the ketone 3

Entry Catalyst THF Time  Yield of 4a Ratio
(mL/mmol) (h) (%) (4a: others)
1 PdCl, 10 72 49 92:8
2 PdCI(CHsCN), 10 5 58 91:9
3 PdCl,(PhCN), 10 5 58 91:9
4 PdCIy(PhCN), 20 50 52 91:9
5 PdCly(PhCN), 100 74 54 91:9
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Table 3 Pd catalyzed cascade cyclization of the ketone 5

Entry Substrate Egocl(% (mLT/:;wol) additive T(ihm)e Yie(l;);;f 6
1 5a 10 100 MeOH 120 <1
2 5a 20 100 MeOH 48 2
3 5b 10 10 - 24 16
4 5b 30 10 . 5 19
5 5b 30 100 - 6 21
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Reagents: a) BzCl, Pyridine/ CH,Cl,, 99%; b) OsO,, NMO/ acetone-H,0,
95%; c) 2,2-dimethoxypropane, p-TsOH/ CH,Cl,, 98%; d) K,CO3/ MeOH,
95%; e) Lipase Amano AK, vinyl acetate, 90%, 98%ee; f) TBSCI,
imidazole/ DMF, 99%; g) K,CO3/ MeOH, 99%; h) (COCI),, DMSO/ CH,Cl,
then Et3N; i) NaH, (EtO),P(O)CH,CO,Et THF, 94% (2 steps); j) DIBAL-H/
THF, 99%; k) DHP, p-TsOH/ CH,Cl,; I) TBAF/ THF, 89% (2 steps); m)
TPAP, NMO, MS4A/ CH,Cly, 99%.
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Reagents: a) TEMPO, NaClO,, bleach/ CH3CN-PBS (0.8M, pH7.0); b)
NH(OMe)Me HCI, CDI/ CH,Cl,, 71% (2 steps); c) o-bromobenzylalcohol, n-BulLi/
THF, 96%; d) 20mol% PdCl,(PhCN),/ THF, 91%; e) 0sO,, NalO,, 2,6-lutidine/ 1,4-
dioxane-H,0; f) NaBH,/ MeOH (2 steps), 76%,; g) BzCl, pyridine/ CH,Cl,, 99%; h)
70% TFA ag., 99%; i) K,CO4/ MeOH, 87%.
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