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Development of Novel Stereoselective Molecular Transformations based on Ylide
Activation, and Their Synthetic Applications
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Stereoselective syntheses of optically active 6,8-dihydroxy-, 6,7,
8-trihydroxy-, and 1,6,7,8-tetrahydroxyindolizidines have been investigated using the cycloadducts
obtained by stereoselective asymmetric 1,3-dipolar cycloaddition reactions between 3-(2-alkenoyl)
-2-oxazolidinones and cyclic carbonyl ylides, which were generated from
N—diazoacetyI—Z—?yrrolidinones, using dual catalytic systems. The first asymmetric alcohol addition
reactions to cyclic carbonyl ylides generated from a -alkyl-3-(diazoacetyl)-2-oxazolidinones using a

dual catalytic system, which consists of dirhodium tetrapivalate and a chiral Lewis acid, have been
developed. The unique heterobicyclic products having quaternary heteroatom-substituted carbon were
easily hydrolyzed to oxazolidine-2,4-diones, which could be converted to synthetically useful chiral
oxazolidin-2-ones. An efficient method for the generation of an oxidopyrylium ylide from a
2H-pyran-3(6H)-one derivative using a Pd catalyst has been developed.
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Scheme 1. Synthesis of a 6,8-dihydroxy-
indolizidine derivative
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Scheme 2. Toward synthesis of a

6,7,8-trihydroxyindolizidine derivative
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Scheme 3. Toward synthesis of a

1,6,7,8-tetrahydroxyindolizidine derivative
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21.5 equiv of BnOH was used in wet CH,Cl,. 55 mol% of Rhypiv, was used.
Scheme 4. Asymmetric alcohol addition
reactions to bicyclic carbonyl ylides
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Scheme 5. Transformation to a chiral

2-oxazolidinone
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(a) Scope of styrene derivatives: R = Ar (0.063 M, 1.0 equiv of i-Pr,NEt)
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(c) Scope of electron-deficient alkenes: R = COX' (0.13 M, 1.0 equiv of i-Pr,NEt)
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2 6-OBoc derivative was used instead of 6-OAc derivative with 5 mol% of
[Pd(n3-C3Hs)Cl], and 0.2 equiv of i-Pr,NEt. ® Regio selectivity 97%.

Scheme 6. Scope of Pd-catalyzed [5+2]
cycloadditions
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20,13 M. P 6-OBoc derivative (0.13 M) was used instead of 6-OAc derivative
with 5 mol% of [Pd(n3-C3Hs)Cl], and 0.2 equiv of i-ProNEt in (CH,Cl), at 50 °C.

Scheme 7. Scope of Pd-catalyzed [5+2]
cycloadditions with exocyclic methylenes
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Scheme 8. Conversion to polygalolide
intermediate



Polygalolide
8
2H- -3(6H)- 6

20 mol%

Rhpivy  Ph_ Bn . un B
Nz o N-B" Yb(OTh, N HO oo ¢
+ | * )J 4>‘ 0. A —_— 2 Ar
CO,R? Ph) Ar Dual Catalytic r R

. System R 'CO,R? OH

R = alkyl R = alkyl

51-82%
Ph 54:46 - 80:20

+c/)> . Yb"'N~ Bn (synlanti)

- Rt
R Ar)
R20,C

Scheme 10. Three-Component Reactions of
Diazoesters, Aldehydes, and Imines
Using a Dual Catalytic System
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®Unless otherwise noted, all reactions were carried out on a 0.25 mmol
scale in 1,2-dichloroethane (0.25 M) at 50 °C. The diastereoselectivities
were determined by "H NMR analysis and are shown in parentheses
(endo:exo). The structure of major diastereomers obtained is shown. 28 h.
°30 h. %13% of regioisomer was included. 100 °C, 6 h. ‘5% of regioisomer
was included. %9% of regioisomer was included.

Scheme 9. Scope of Triethylamine
catalyzed [5+2] cycloadditions?
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