
O

CHO
1) MeNO2, LDA

-78 oC to rt O

OH
NO2

2) Boc2O, DMAP

toluene, rt
O

NO

OEt

OTMS

3) DMDO,
DCM/acetone, 0 oC

then

InBr3,

DCM, -60 oC to rt

O

NO
OH

CO2Et

O

NHO
OH

CO2Et
H

4) 1-Bromo-1-propene
nBuLi, 1.5 h then
anhydrous CeCl3 30 mins
then D , BF3.Et2O, THF, -78 oC, 2h

5) TFA, MeCN, 80 oCO
HO H CO2Et

N
H

O

6) Boc2O, Et3N, DMAP
DCM, rt

7) Cp2TiMe2, pyridine
toluene, 70 oC

O
BocO H CO2Et

N
Boc

CH2

8) 9-BBN dimer,
THF, rt,

then NaBO3
9) DIBAL-H

10) (COCl)2, DMSO,
then Et3N

O
BocO H CHO

N
Boc

CHO
H

O
BocO H CO2Me

N
Boc

H

11) DL-proline(20 mol%), DMSO, rt
12) NaClO2, NaH2PO4, 2-methyl-2butene

tBuOH/H2O, rt
then TMSCH2N2, DCM/MeOH, rt

13) TFAA, DBU, THF, rt

O
BocO H

N
Boc

H

14) Me3SnOH, DCE, 80 oC
15) (COCl)2, DMF(cat.), DCM,

then NaHO3 N

O

OH Br
O

O

N
Boc

H

16) PdCl2(MeCN)2(10 mol%)
1,2,2,6,6-pentymethylpiperidine,

HCO2H, DMF, 60 oC
17) NaH , MeI

18) K2CO3, MeOH, 50 oC
19) (Me2SiH)2NH,

{[RuCl2(C6H6)]2} (20 mol%)

N

O
OMe

Me2Si

Me

20) KHF2, Ac2O, H2O2, DMF, rt
21) 3M HCl, EtOAc, 0 oC O

HO

N
H

H

N

O
OMe

O

HN
OH

Br
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