
NH
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2-1. Evan's Synthesis (Angew. Chem. Int. Ed., 1998, 37, 2700)
O

O
N

Bn

XcO

N
XC

C
S

59% over 3 steps
Cl

F

O2N

H

O

A

Sn(OTf)2,
N-ethylpiperidine,
THF, -78 oC;
A

F

Cl

O2N
O

NH

S

XC

O

1. Boc2O, DMAP, DCM;
HCO2H/H2O2

2. LiOOH, -5 oC
F

Cl

O2N
O

NBoc

O

HO

O

F

Cl

O2N
OH

N
H

O

NH
MeHN

O

OMeMeO

1. B, EDC, HOBT,
DCM/DMF, 0 oC

2. Li2CO3, MeOH, rt
3. TFA, DMS,
DCM, 0 oC;
C, EDC, HOBt,
THF, 0 oC

B

NH2

MeHN O

OMe

MeO

HO2C

OBn

OMe

NHBoc

C

O

NHBoc

OBn

OMe

46% over 3 steps

60% over 2 steps

d.r. = 95:5

1. TFA, DMS, DCM, 0 oC;
TFAA, 2,6-lutidine,
DCM, rt

2. VOF3, BF3 Et2O, AgBF4
TFA/DCM, 0 oC;
NaHB(OAc)3

F

Cl

O2N
OH

N
H

O

NH
MeHN

O

OMeMeO

O

NHTfa

OH

OMe

d.r. > 95:5

F

Cl

O2N
OH

N
H

O

NH
MeHN

O

OMeMeO

O H
N

OH

OMe

Oallyl

OMsTBSO

HO2C NHBoc

D

65% over 2 steps

1. NaHCO3, MeOH, H2O, rt
2. D, HATU, HOAt,
collidine, DCM/DMF, -20 oC

O

Oallyl

OMsTBSO

NHBoc

1. HF pyridine,
THF, rt,

2. Na2CO3,
DMSO, rt;
Tf2NPh

67% over 2 steps N
H

O

NH
MeHN

O

OMeMeO

O H
N

OTf

OMe

O

Oallyl

OMsO

NHBoc

HO Cl

NO2

N
H

O

NH
MeHN

O

OMeMeO

O H
N

OMe

O

OH

OMsO

NHBoc

HO Cl

1. Zno, AcOH,
EtOH, 40 oC

2. NaNO2, H3PO2,
cat. Cu2O,
THF/H2O, 0

oC
3. [Pd(dppf)Cl2] DCM,
TEA, HCO2H,
DMF, 75 oC

77% over 3 steps

d.r. = 5:1



HN

NH
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1. N2O4, NaOAc,
DCM/MeCN, 0 oC

2. H2O2, LiOH,
THF/H2O

68% over 2 steps

Oallyl

OO

N
H

HN

O

O

Cl

NH

O

NH

OH

O
NMeBoc

NHDdm

O

HO
Cl

NH

O

H
N

O

BnO

OBn
OBn

HO

O

OH

OO

N
H

HN

O

O

Cl

NH

O

NH

OH

O
NHMe

NH2

O

HO
Cl

NH

O

H
N

O

HO

OH
OH

HO

O

Vancomycin aglycon

1. [Pd(PPh3)4], morpholine, THF, 0
oC

2. Pd/C, H2, EtOH, rt
3. TFA, DMS, DCM, 0 oC to rt

36% over 3 steps
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2-2. Nicolaou's Synthesis (Angew. Chem. Int. Ed., 1998, 37, 2708; Angew. Chem. Int. Ed., 1998, 37, 2714; Angew. Chem. Int. Ed., 1998, 37, 2717)

OH

H

O

1. K2CO3, BnBr, KI
DMF, rt

2. (EtO)2(O)PCH2CO2Et,
KOH, THF, rt

93% over 2 steps

OBn

EtO2C

1. NaOH, BnOCONH2,
tBuOCl, (DHQD)2AQN,
K2[OsO2(OH)4],
nPrOH, H2O, rt

2. TBSOTf, 2,6-lutidine,
DCM, 0 oC

44% (87% ee) over 2 steps

OBn

EtO2C

TBSO

NHCbz

1. H2, Pd(OH)2/C,
MeOH

2. SO2Cl2, Et2O,
DCM, 0 oC

76% over 2 steps

OH

EtO2C

TBSO

NH2

Cl

NH2

CO2H

1. SOCl2, MeOH,
2. Br2, AcOH, rt

98% over 2 steps

NH2

CO2Me

BrBr

1. LiAlH4, THF, 0
oC

2. 6M HCl, NaNO2, 0
cC

AcOH, H2O;
KOH, pyrrolidine, 0 oC

71% over 2 steps

N

BrBr

OH

N

N
1. PCC, DCM, rt
2. nBuLi, CH3PPh3Br,
THF, -20 oC

81% over 2 steps

N

BrBr

N

N

84% (95% ee) over 2 steps

1. AD- , tBuOH/H2O
2. TBSCl, imid.,
DMF, 0 oCN

BrBr

N

N

OH
TBSO

62% over 2 steps

1. Ph3P, DEAD, DPPA,
THF, 0 oC

2. Ph3P, H2O,
THF, 60 oCN

BrBr

N

N

NH2
TBSO

66% over 3 steps

1. (Boc)2O, Et3N,
DCM, rt

2. TBAF,
THF, 0 oC

3. TEMPO, NaOCl,
KBr, acetone, 0 oC

N

BrBr

N

N

NHBoc
HO

O

OH

HO

O

NH2 1. TMSCl, MeOH, rt
2. (Boc)2O, K2CO3,
dioxane/H2O, rt

93% over 2 steps

OH

MeO

O

NHBoc
1. MeI, K2CO3,
DMF, rt

2. I2, CF3CO2Ag,
CHCl3, rt

84% over 2 steps

OMe

MeO

O

NHBoc

I

C

A

B
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MeO OMe

O H
1. nBuLi, CH3PPh3Br,
THF, -20 oC

2. AD-
tBuOH/H2O. rt

84% (96% ee) over 2 steps
MeO OMe

OH
HO

1. nBu2SnO, toluene, ;
BnBr, nBu4NI, 70

oC
2. nBuLi, benzene, 0 oC to rt;
B(OMe)3, THF, -78 to 25

oC

49% over 2 steps
MeO OMe

O
BnO

B(OH)

[Pd(Ph3P)4], C
Na2CO3,
toluene/MeOH/H2O,
90 oC

84% combined
1:2 (A:B)

MeO

OMe
OMe

BnO

OH

O

MeO
NHBoc

MeO

OMe

O

MeO
NHBoc

OH

OBn

MeO

A

B

1. DPPA, DEAD,
Ph3P, THF, -20

oC
2. LiOH,
THF/H2O, 0

oC

94% over 2 steps

MeO

OMe
OMe

BnO

N3

O

HO
NHBoc

1. EDC, HOBt, A,
THF, 0 oC

2. TMSOTf, 2,6-lutidine,
DCM, 0 oC

77% over 2 steps

MeO

OMe
OMe

BnO

N3

O

N
H

NH2
EtO2C

Cl OH

TBSO1. EDC, HOAt, B,
THF, -5 oC

2. CuBr SMe2, K2CO3,
pyridine, MeCN,

46% over 2 steps
(combined yield)

MeO OMe
OMe

BnO

N3

O

N
H

H
N

EtO2C

TBSO

O

Br
N
N

N

O

NHBoc

Cl

1:1 mixture atropisomers

1. TBAF,
THF, 0 oC

2. Et3P, H2O,
MeCN, rt

3. LiOH,
THF/H2O, 0

oC

39% over 3 steps

MeO OMe
OMe

BnO

NH2

O

N
H

H
N

HO2C

HO

O

Br
N
N

N

O

NHBoc

Cl

1. FDPP, DIPEA,
DMF, rt

2. TBSOTf, 2,6-lutidine,
DCM, -10 oC

3. TMSOTf, 2,6-lutidine,
DCM, 0 oC

50% over 3 steps

MeO OMe
OMe

BnO

NH

O

N
H

H
N

TBSO

O

Br
N
N

N

O

NH2

Cl

O

D
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OBn
1. AD- , MeSO2NH2,

tBuOH/H2O, rt
2. NosCl, TEA, DMF, 0 oC

47% (92% ee) over 2 steps

CO2Et

BnO

EtO2C

OH

ONs

1. NaN3, DMF, 55
oC

2. SnCl2 H2O, MeOH, rt

81% over 2 steps

BnO

EtO2C

OH

NH2

1. BocNMeLeuOH
EDC, HOBt, THF, 0 oC

2. LiOH, THF/H2O, 0
oC

81% over 2 steps

BnO

HO2C

OH

N
H

O

NMeBoc

O

HO
NHCbz

O

NHDdm

1. MeI, K2CO3, DMF, rt
2. H2, Pd(OH)2/C, MeOH, rt

69% over 2 steps

O

MeO
NH2

O

NHDdm

EDC, HOAt, THF, 0 oC

82%

BnO

OH

N
H

O

NMeBoc

O

H
N

MeO

O

NHDdm

O

1. TBSOTf,
2,6-lutidine,
DCM, 0 oC

2. H2, Pd(OH)2/C,
MeOH, rt

80% over 2 steps

HO

OTBS

N
H

O

NMeBoc

O

H
N

MeO

O

NHDdm

O

HO

OTBS

N
H

O

NMeBoc

O

H
N

HO

O

NHDdm

O

1. SO2Cl2,
Et2O, rt

2. LiOH,
tBuOH/H2O, 0

oC

56% over 2 steps

Cl

EDC, HOAT,
D, -5 oC

81%

HO

OTBS

N
H

O

NMeBoc

O

H
N

O

NHDdm

O

Cl

MeO OMe
OMe

BnO

NH

O

N
H

H
N

TBSO

O

Br
N
N

N

O

N
H

Cl

O

N

OO

N
H

HN

O

O

Cl

NH

O

NH

OTBS

O
NMeBoc

NHDdm

O

TBSO
Cl

NH

O

H
N

O

MeO

OMe
OMe

N

N

BnO

CuBr SMe2,
K2CO3,
pyridine, MeCN,

72%
(1:3 mixture of atropisomers)
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NH2

OO

N
H

HN

O

O

Cl

NH

O

NH

OTBS

O
NMeBoc

NHDdm

O

TBSO
Cl

NH

O

H
N

O

MeO

OMe
OMe

HO

1. Raney Ni, MeOH, rt
2. H2, Pd(OH)2/C, rt

85% over 2 steps

HBF4, i-amylONO,
MeCN, -20 oC;
KI, -20 oC to rt

I

OO

N
H

HN

O

O

Cl

NH

O

NH

OTBS

O
NMeBoc

NHDdm

O

TBSO
Cl

NH

O

H
N

O

MeO

OMe
OMe

HO

OH

OO

N
H

HN

O

O

Cl

NH

O

NH

OTBS

O
NMeBoc

NHDdm

O

TBSO
Cl

NH

O

H
N

O

MeO

OMe
OMe

HO

MeMgBr, -40 to -20 oC;
iPrMgBr, -40 oC;
B(OMe)3, -40 to 0

oC;
H2O2-NaOH, -20 to 0

oC

50% over 2 steps

1. MeI, Cs2CO3, DMF, 0
oC

2. DMP, DCM;
KMnO4, tBuOH/Na2HPO4 (aq.);
CH2N2, Et2O, rt

3. AlBr3, EtSH:DCM, rt

43% over 3 steps

OMe

OO

N
H

HN

O

O

Cl

NH

O

NH

OH

O
NHMe

NH2

O

HO
Cl

NH

O

H
N

O

HO

OH
OH

HO

O

Vancomycin aglycon
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NH

NH NH NH
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F

O2N

HN

OH
O

NMeBocNH

O
NC

HO2C

A

1. HCO2H
2. A, EDC, HOAt,
THF, 0 oC

OMe

OHO

N
H

NH

O

N
H

O

HO

OMe

Cl

MeO

OMe

NH

MEMO

O

F

O2N

HN

OH
O

NMeBocNH

O
NC

O

61% over 2 steps

CsF,
DMSO

OMe

OO

N
H

HN

O

O

NO2

NH

O

NH

OH

O
NMeBoc

NC

HO
Cl

NH

O

H
N

O

MeO

OMe
OMe

40% over 3 steps
MEMO

OMe

OO

N
H

HN

O

O

Cl

NH

O

NH

OH

O
NMeBoc

NC

TBSO
Cl

NH

O

H
N

O

MeO

OMe
OMe

HO

1. H2, Pd/C;
tBuONO, HBF4;
Cu-Cl-CuCl2

2. CF3CONMeTBS
3. B-Bromocatecholborane,
Boc2O

25% over 4 steps

1. DMP; NaClO2; TMSCHN2
2. H2O2, K2CO3
3. TBAF, AcOH
4. AlBr3, EtSH

OH

OO

N
H

HN

O

O

Cl

NH

O

NH

OH

O
NHMe

NH2

O

HO
Cl

NH

O

H
N

O

HO

OH
OH

HO

O

Vancomycin aglycon


