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New possibilities for catalytic syntheses of lactone derivatives and nitrogen-containing heterocyclic compounds in
fluorinated alcohols are described. The cationic Rh(I) catalyst in fluorinated alcohol solvents (hexafluoroisopropanol:
HFIP, trifluoroethanol: TFE) brought about not only mild cycloaddition reactions of ester-tethered compounds but
also a facile formation of indole derivatives by the aromatic amino-Claisen rearrangement of N-propargyl aniline
derivatives. The use of HFIP as an additive exerted a remarkable effect on the Pictet-Spengler reaction catalyzed by the
fluorinated surfactant-combined Brensted acid catalyst in water.
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Scheme 2.
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Table 1. Effective Solvent on the [4+2] cycloaddition of 1a

Entry Solvent Time (h) 3a(%)?  1a(%)®
1 CH,Cl, 12 11 20
2 TFE 7 58(51)® —
3 HFIP 5 84 (74)» —
4 CF;CO,H 20 — —
5 EtOH 18 — 57

a) Isolated yield. b) Yield in parentheses was yield of 2a determined by
'H-NMR, before DDQ oxidation.
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Scheme 3.
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Fig. 1. Catalytic Cycle of [4+2] Cycloaddition
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Fig. 2. Catalytic Cycle of [5+2] Cycloaddition

Scheme 5.
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Fig. 3. Intramolecular Cyclizations of N-Propargylaniline Derivatives
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(20 mol %) -catalyzed Reaction of 24 with n-Heptanal (1.2
equiv) at rt for 1.5h
(Yield of 25a was determined by 'H-NMR.) .

ZHS5NIZ U7z (Scheme 12).
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Scheme 12.
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