
10) TBSCl, 
      imidazole
      CH2Cl2, RT

11) DDQ, PhMe
      0 °C, to RT
12) TBAF, THF

onoseriolide

13) IBX, EtOAc
      reflux

14) (E)-C, PhMe
      150 °C

bolivianine

15) p TsOH, THF
      1 day, 35°C

isobolivianine

Me

HH2C

O

OH
two steps, using B

Me Me

OMe

1) CH2CHMgBr,
    CuI, THF, 
    –78 °C

2) [Zn(OAc)2]
    BF3⋅Et2O
    Ac2O, 0 °C
3) CH(OMe)3
    p TsOH
    glycol, 0 °C 
    to RT

Name and
more common 
precursor?

4) SeO2, t  BuO2H
    CH2Cl2, RT
5) TsNHNH2, MeOH

Me

CH2

O

O

O

MOMO
f) CH2Br2, n BuLi
   THF, –78-0 °C
g) LTMP, t BuOMe
    –78 °C-RT

h) 6 M aq. HCl, THF 
    50 °C
i) A, DMAP, CH2Cl2
   RT 
j) P(OMe)3, reflux

two steps

five steps

A

B

N N N

S

N

Me Me
H2CO

50-300 °C

then H2
and Acetylation

H CH2ZnBr

Pd(PPh3)4, THF
RT75:25 E:Z, C

O

O

Me Me

Me

Me

Me

Me

H+

aq. HNO3

110 °C

Formation of β-(E)-Ocimene (C):[3,4]

E49: The Asymmetric Total Synthesis of Onoseriolide, Bolivianine and 
Isobolivianine[1]

Sparr Group Seminar
28.09.2017

Christian Fischer

[1] B. Du, C. Yuan, T. Yu, L. Yang, Y. Yang, B. Liu, S. Qin, Chem. Eur. J. 
2014, 20, 2613. [2] Lessons and Revelations from Biomimetic Syntheses: 
Razzak, J. K. Brabander, Nat. Chem. Biol. 2011, 7, 865.
[3] J. Therre, G. Kaibel, W. Aquila, G. Wegner, H. Fuchs, EP1186589B1, 2001; 
A. Nissen, W. Rebafka, W. Aquila, US Patent 4288636, 1981. [4] H. Matsushita, 
E. Negishi, J. Org. Chem. 1982, 47, 4161.

• The group initially investigated an asymmetric synthesis of bolivianine employing a chiral 
resolution strategy of an early intermediate

• b-(E)-ocimene (C) can be isolated along side onoseriolide and bolivianine from H. anustifolium, 
suggesting close biogenetic relativity. Hence, the biogenesis of bolivianine was investigated in 
detail.[1]

• Biomimetic studies on complex natural products have been skillfully exploited in recent years.[2]


