
 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

                                                                    

                                          

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

  

 

 

 
 

 



 

 



 

 



 



 

 

 



 

 

 

 

 

 

 

 

 

 



 

 



 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 



 

 

 

 

 



 

 

 

 

 



 

 



 

 

 

 

 



 



 

 



 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 



 

 

 



 

 

                                                                      

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 



 

Natural  products derived from the acetate  
  (polyketide ) pathway . 
  
 Anthraquinone  Glycosides: 
A  number of glycosides with  aglycones related to anthracene 
are present in such drugs as Cascara , Aloe , Rhubarb and 
Senna . These drugs contain natural products ( anthraquinone 
glycosides) used as cathartics. Biosynthesis studies have 
shown that these products are derived from the acetate ( 
polyketide ) pathway  by head-to-tail condensation of 8 
acetate / malonate units. The polyketide chain produced gives 
rise to the various oxygenated aromatic compounds such as 
emodin , aloe-emodin , rhein , …..etc   ( see page . 
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