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Highly efficient domino reaction of alkoxyimines bearing multiple bond
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i _In order to develop novel synthetic methods for _preparation of heterocyclic
compounds, we investigated several domino reactions. Gold-catalyzed domino reaction of

N-alkoxyimines and N-alkoxyamides bearing alkyne moiety via cyclization and rearrangement or
cycloaddition provided 3-hydroxyisoxazoles and bridged isoxazolidines. Reductive Fischer

indolization of conjugated hydrazones to give various indole derivatives been also developed.
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Scheme 1. Synthesis of 3-hydroxyisoxazoles via
cyclization-rearrangement reactions.
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Scheme 2. Gold-catalyzed cyclization-rearrangement reactions of 1a.
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Scheme 3. Substituent effects on the alkyne terminus.
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Scheme 4. Substituent effects on the allyl moiety.
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Scheme 5. Gold-catalyzed cyclization-rearrangement reactions
for the synthesis of N-methyl-3-isoxazolones.
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Scheme 6. Strategy for the synthesis of bridged isoxazolidines
via cyclization-cycloaddition reactions.
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Table 1. Gold-catalyzed cyclization-cycloaddition reaction.
oﬁ O-N
//

catalyst (5 mol%)
—_—
solvent
R temperature
Ph

6a 7a

8a

entry catalyst (mol%) solvent  temp. yield (%)

(C) 7a 9a 8a
1 AuCI(PPhjy) (5) (CH)Cl), 83 46 24 —
2 AuClI[P(o-tolyl)3] () (CH,CIl), 83 70 17 —

3 AuCIPPhs)(5)  PhCl 132 — 17 55
43 AuCI(PPhy) (10) PhCI 160 — — 64
53 (AuCl)dppm (5) PhCl 160 — — 90

a) Reactions were carried out in a sealed tube.
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Scheme 7. Plausible reaction pathway.

Table 2. Substrate scope.
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a) Reaction was carried out at 150 °C for 12 h.
b) Reaction was carried out at 170 °C.
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Scheme 8. Cyclization-intermolecular cycloaddition reactions.
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Scheme 9. Strategy for reductive Fischer indolization.
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Scheme 10. tert-Butyl iodide-mediated reductive Fischer indolization
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Table 3. Reaction of various conjugated hydrazones with tBul

\©\ " tBul (3 eq.) N
MeCN N

R2 reflux, 0.5 h FB
Cfg '

Ph

12b- p

CO,Et CO,Et
RY MeO.
AN A\
N N
H hz

13b: Rl= AcHN (77%) 13h: R%=Me (82%) 13k: R*= H (60%)

13c: R'= MeS (83%)  13i:R®=Bn (88%)  13I: R*= Me (91%)

13d: Rl= Me (82%) CO2Et 13m: R4= Ph (98%)

13e: Rl= H (67%) MeO 13n: R%= p-MeOCgH, (63%)"!
13f: R'= F (51%) 130: R*= p-NCCgH, (98%)[!
13g: R'= Br (48%) 13p: R*= 2-thienyl (62%)°!

\Ph

13j; 93%

[a] 5 equiv. of tBul was used. [b] Reactions were carried out for 3 h.
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Scheme 11. Synthesis of Indometacin.
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Scheme 12. Formal total synthesis of Physostigmine.
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