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a) LDA, THF -78°C, 
then ZnCl2, then B
b) NaBH4, MeOH, THF, -78 °C
c) BnBr, NaH, n-Bu4NI, 
DMF, 0 °C to rt. 71%
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d) TBSOTf, 2,6-Lutidine, CH2Cl2; 
then TBAF, THF, 0 °C
e) 1, K2CO3, CuSO4, MeOH, rt. 
82% over 2 steps
f) TsOH, 97 %
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g) 2, KOH, 
DMSO, rt.
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h) (PhSe)2, 
NaBH4, EtOH, rt.
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OBni) mCPBA, pyr., hexane, 
CH2Cl2, -30 °C to rt, 
57% over 3 steps
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j) ClSO3H, 2 equiv., 
CH2Cl2, 
-30 °C, 6h, 67 %
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k) LDA, THF, -78 °C, 
DPPA, Boc2O, 
-78 °C to rt, 85 %
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l) Pd(OH)2,/C, H2, EtOH, 60 °C, 95 %
m) LAH, THF, reflux
n) CbzCl, Et3N, CH2Cl2, 
70 % over 2 steps N
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o) (BnO)2PN(iPr)2 tetrazole, 
CH2Cl2, mCPBA, Et3N, 73 %
p) Pd/C, H2, MeOH, 84 %
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