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1 Mugineic acid : X=Z=OH, Y=H
2 3-Epihydroxymugineic acid : X=Y=Z=OH
3 2'-Deoxymugineic acid : X=Y=H, Z=OH
4 Nicotianamine : X=Y=H, Z=NH2
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Deprotection

Chemoselective
Reduction X = O or NH

Y = O or S

Amide coupling with
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Lawesson's reagent

benzene, reflux, 71%

Raney-Ni (W-2)

THF, 75%

Pd/C, H2

EtOAc, 99%

DCC, HOBt
CH2Cl2, 75%

1) 4N HCl-EtOAc

2) Dowex purification
94%

DCC, HOBt

CH2Cl2, 89%
5 7
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Nicotianamine 4
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8 10

11
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Lawesson's reagent

benzene, reflux, 95%

Raney-Ni (W-2)

THF, 51%

Pd/C, H2

EtOAc, 96%

DCC, HOBt

CH2Cl2, 95%
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2'-Deoxymugineic acid 3
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9, DCC, HOBt

CH2Cl2, 71%

1) TFA

2) 1% KOH-MeOH
3) Dowex purification
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