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INTRODUCTION 

Combrestatins
1
 (Figure 1) and its analogues are 

electron rich cis-stilbene compounds possessing 
remarkable anti-cancer activity. Several studies 
have demonstrated the tubulin inhibition mode of 
action of such substances, making those interesting 
molecules against all types of cancer. 
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Figure 1. Combrestatins and some analogs 
 
The Heck-Matsuda (HM) reactions

2
 employ 

arenediazonium salts as arylating agents and 
present several advantages when compared to 
traditional protocols (aryl halides or triflates): they 
are phosphine-free, do not require inert atmosphere, 
are more economical, and can be carried out at 
lower temperatures and shorter reaction times. In 
this work, the HM arylation is evaluated as the key 
step for the synthesis of combrestatin analogues. 

RESULTS AND DISCUSSION 

Dimethyl fumarate was used as substrate for the HM 
arylation using Pd(OAc)2 as catalyst in MeOH as 
solvent with a variety of diazonium salts. The 
reaction performed best in the absence of a base.  
Higher yields and selectivity were observed for 
diazonium salts bearing electron-donating groups 
(Scheme 1). 
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Scheme 1. HM arylation of dimethyl fumarate 
 
The second HM arylation was carried out in the 
maleic anhydride system, which was constructed by 
a one-pot hydrolysis/ring-closure protocol as 
illustrated in Scheme 2.  

 

LiOH, H2O/THF

∆∆∆∆
MeO2C CO2Me

R

HO2C

Ar

CO2H

Ac2O

∆∆∆∆

O

Ar

O O

> 95 % for all casesR = 4-OMe, 3,4,5-(OMe)3, 4-Br, 4-Cl  
Scheme 2. One-pot synthesis of the monoarylated 
maleic anhydrides 
 
The second HM arylation of the electron-rich 
monoaryl maleic anhydrides with diazonium salt 
bearing electron donating groups provided the 
corresponding adducts in moderate yields 
(unoptimized, Scheme 3). 
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Scheme 3. HM arylation of maleic anhydride  
 
These diarylated adducts constitutes combrestatins 
analogues, mainly compound 3. Compounds 1 and 
2 were hydrolyzed and esterified to obtain an acyclic 
analogue with total stereocontrol (Scheme 4).  
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Scheme 4. Acyclic combrestatin analogue synthesis 

CONCLUSION 

New combrestatins analogues were successfully 
synthesized employing the Heck-Matsuda arylation 
reaction. Preparation of other analogues and 
optimization of key steps are under investigation. 
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