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Table 1. Optimization of the Ring Expansion/    
Cyclization/Chlorination of 1a to 2a


a All reactions were conducted using 0.1 M 1a and 1.2 
molar equiv of acids in the air, and yields were obtained 
by flash column  chromatography. b A catalytic amount 
(10 mol %) of Fe(OTf)3 was used. c An excess amount of 
HCl(aq) was used.

Scheme 1. Iron Trichloride-Promoted Synthesis of 
Azaspiro[4.6]undecene Derivatives 2


Figure 1. Compounds 3, 1i, and 4.


Scheme 2. Plausible Mechanism for Formation of 2 and 4


Scheme 3. Plausible Mechanism for the Formation of 
Compound 7


Figure 2. X-ray crystallographic structures of 2a and 
7.
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Scheme 4. Reaction of Compound 11 with Iron Trichloride


Scheme 5. Iron Trichloride-Promoted Synthesis of 
Spiro[4.6]undecan-8-ones 13


Table 2. One-Pot Process for the Construction of 
Azaspiro[4.6]undecene Derivatives 15a


Scheme 6. Diethylzinc/Diiodomethane-Promoted Synthesis 
of Azatricycle 16


a All reactions were run in dried DCE under nitrogen, and yields 
were obtained after flash column chromatography.



