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Scheme 1. Our strategy for azaspirocycles by cascade radical reaction.
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Scheme 2%, Preparation of 6-alkenyl-2-piperidones 3.
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aReagents and conditions: (a) 2-bromobenzylbromide, KOH, DMF, tt. (b) i) NaBH 4, 2N HCI, EtOH, rt; ii) PhSO ,H, CaCl,, CH,Clj, 1t. (c)
CH,=CH(CH,) M gBr, ZnCl,*Et 0, Et0-CH,Cl,, 1t. (d) R'CH=CH, (2 equiv.), 2nd generation Grubbs' cat. (5 mol%), CH,Cl,, 1t (reflux for 6e).
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Table 1. Cascade radical reaction of 31eading to azaspirocycle 8.
substrate (R) %yield of 8  %yield of epi-8

o o 3a (H) 36 18
BusSnH (2.0 eq)
AIBN (0.5 eq) PhYN,' , BN, 3b (CO,Me) 69 19
3 W 3c (CO,HFIP) 40 31
benzene, Cve 3d (CO,'Bu) 71 7
reflux, 19 h NOESY R R
. - % (CHO) 0 0
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Scheme 3. Stereoselective installation of C(5) and C(14) side chains.?
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@ Reagentsand conditions: (a) cat. Pd(OH),,H,,cat. HCI (conc), 'BuOH, re flux. (b) Lawesson's reagent, toluene, reflux. (c) i) ethyl 2-bromoacetylacetate,
NaH COs, CH,Cly, it; ii) NaOEt, EtOH, 40 °C. (d) PtO,, Hy, EtOH, 1t. (e) i) TFA, CH,Cl,, rt; ii) EDCI, CH,Cl,, 1t. () i) LiEtzBH, THF, 0 °C; ii) TESCI,
NEt3, cat. DMAP, CH,Cly, rt. (g) LDA, THF, —78 °C; then Mel, =78 °C. (h) Li(NH ,)BH;, THF, 40 °C
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