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•  Disorazoles are a relative new class of microtubule disrupting 
cytotoxic macrodiolides  

•  They are isolated in 1994 from the fermentation broth of the 
myxobacterium Sorangium cellulosum So ce12 

•  Disorazole A1 was identified as the major component between 
the 28 disorazoles isolated 

•  Minor members could be artifacts derived from side reactions 
during the isolation processes 

2 

N

O

O O OH

O

N

O O
O

OH

RO

Disorazole A1 (R = Me)

N

O

O O OH

O

N

O OOH

RO

Disorazole F1 (R = Me)

N

O

O O OH

O

N

O OOH

MeO

Disorazole C1

OMe

Raffalele Colombo @ Wipf Group Page 2 of 27 12/6/2014



D
e

p
a

rt
m

e
n

t 
o

f 
C

h
e

m
is

tr
y   Disorazole C1 

•  Disorazole C1 promotes depolymerization of the microtubules 
binding to or near the vinca domain, resulting in cell cycle arrest 
at the G2/M checkpoint and apoptotic cell death cascade 

•  Disorazole C1 is an effective cytotoxic agent with IC50 values          
< 10 nM in various human cancer cell lines 

•  The absence of the epoxide in the disorazole C1 reduced its 
cytotoxicity by 50–100 fold compare to disorazole A1 

•  It has a C2-symmetry 
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•  Truncations or alterations of the backbone reduce the activity 
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is inactive 
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C. D. Hopkins, P. Wipf Natural Product Reports 2009, 26, 585 
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M. C. Hillier, D. H. Park, A. T. Price, R. Ng, A. I. Meyers, Tetrahedron Lett., 2000, 41, 2821–2824 
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Almost a formal synthesis  
(different PGs) 
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Hoffmann’s (unsuccessful) 
approach 
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20 steps, 1.5% for the longest sequence 

Raffalele Colombo @ Wipf Group Page 12 of 27 12/6/2014



D
e

p
a

rt
m

e
n

t 
o

f 
C

h
e

m
is

tr
y   Current work 

N

O

O
O

RO

MeO
N

O

O O OH

O

N

O OOH

MeO

Disorazole C1

OMe

N

O

O

OH OR

MeO

OH

I

(pin)B

intramolecular 
cross-coupling

intermolecular 
cross-coupling

B(pin)

I

esterification

2x

OTBS
CHO

5 mol % Sc(OTf)3
CH2Cl2, -10 °C, 3 h
98%, 91:9 dr

N
Si

N

Cl

BrBr

TBSO OH
1) 1.5 eq TMSCl
    iPr2NEt, DMAP, CH2Cl2
    0 °C, 3h, 92%

TBSO OTMS

B(pin)2) 3 eq vinyl-B(pin), MoLn
    C6H6, 100 torr, rt, 20 h

    72%, >98:2 Z:E

Mo
N

CF3

PhN

O Br

TBSO
Br

2 eq I2
aq NaOH, THF,
rt, 10 h

TBSO OTMS

I

MoLn

+

13 

Cross-Metathesis 

Raffalele Colombo @ Wipf Group Page 13 of 27 12/6/2014



D
e

p
a

rt
m

e
n

t 
o

f 
C

h
e

m
is

tr
y   Current work 

14 

Cross-Metathesis 
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12 steps, 8% for the longest sequence 
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Thanks! 

Prof. Wipf 
Wipf group past & present 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eli Lilly – LIFA (Lilly innovation fellowship award) 
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Hoveyda et al., J. Am. Chem. Soc. 2013, 135, 6026－6029 
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