
E11: Formal Synthesis of Sarain A[1,2]

[1] T. Higo, T. Ukegawa, S. Yokoshima, T. Fukuyama, Angew. Chem. Int. Ed. 2015, 54, 7367.
[2]  M. H. Becker, P. Chua, R. Downham, C. J. Douglas, N. K. Garg, S. Hierbert, S. Jaroch,  
    R. T. Matsuoka, J. A. Middleton, F. W. Ng, L. E. Overman, J. Am. Chem. Soc. 2007, 129, 11987.

Sparr Group Seminar
25.02.2016
Achim Link

TBSO

1. n-BuLi, THF, 15
2. 16 (2 mol%), 
    HCO2H:Et3N

O

N OBnMeO

Me
15 16

Ts
N

N
Ts

Ph

Ph
Ru

Cl

OPMP

Cl

O

17

1. Red-Al, toluene, RT
2. 17, pyridine, CH2Cl2

TBSO

OBn

OH OPMP

O

O

OBnTBSO

1. LHMDS, TMSCl,
    Et2O:THF (5:2)

OPMP
Ireland-Claisen-Rearrangement

OH

O

TBSO OBn

H

H

1. ClCO2Et, Et3N, THF;
    NaBH4, H2O
2. TBDPSCl, imid., DMF;
    TFA, H2O
3. BocNHOBoc, DEAD,
    Ph3P, toluene Mitsunobu

OPMP

OTBDPS

BocN OBn

H

H

OBoc

1. CAN, NaHCO3,
    MeCN-H2O

2. (COCl)2, DMSO, 
    CH2Cl2; Et3N

O

OTBDPS

BocN OBn

H

H

OBoc

H

                    
 i-Pr2NEt, CH2Cl2;
 MeI

Eschenmoser's Salt

CH2 NMe2+I–O

OTBDPS

BocN OBn

H

H

OBoc

H

TFA, 
CH2Cl2;
pyridine

intermediate: cyclic Nitrone

N

O

BnO

OTBDPS

H

H

N

O

OTBDPSH

OBn

2-azabicyclo[3.3.1]nonane

Transfer-Hydrogenation
Noyori



E11: Formal Synthesis of Sarain A[1,2]

[1] T. Higo, T. Ukegawa, S. Yokoshima, T. Fukuyama, Angew. Chem. Int. Ed. 2015, 54, 7367.
[2]  M. H. Becker, P. Chua, R. Downham, C. J. Douglas, N. K. Garg, S. Hierbert, S. Jaroch,  
    R. T. Matsuoka, J. A. Middleton, F. W. Ng, L. E. Overman, J. Am. Chem. Soc. 2007, 129, 11987.

Sparr Group Seminar
25.02.2016
Achim Link

N

O

OSi

H

H

Si = TBDPS

1. 9-BBN, THF;
    aq. NaOH, aq. H2O2

2. (COCl)2, DMSO, Et3N,
    CH2Cl2

N

O

OSi

H

H
H

O

N

O

OSi

H

H
HO

O
O

aq. HCHO,
K2CO3, 
1,4-dioxane

toluene, 100 °C;
PivCl, pyridine, 
DMAP

N

O

OSi

H

H

O
H

OPiv

S
O O

N N
N

Ph
N

25

25, LHMDS

N

O

OSi

H

H OPiv
Julia-Kocienski

Olefination

1. Zn, AcOH-Et2O
2. 26, aq. NaHCO3,
    CH2Cl2

O

Cl

26

N
OSi

OPiv

OBn
OBn

OBn OBn
OBn

OBnHO

O

1. MsCl, 
    Me2N(CH2)3NMe2
2. Grubbs II, CH2Cl2

N
OSi

OPiv

OBnMsO

O

N
NHTs

OPiv
O

OTIPS

N

N
OO

I

I

I2, CsCO3, 
CH2Cl2

Overman's intermediate (–)-Sarain A

N N
H

O

HO

OH

N NTs
OPiv

O

OTIPSI

N NH
OH

OHPMBO


