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Abstract:  

 Natural products have been used to treat human diseases for thousands of years. The results of 
these treatments has been by and large middling, but during the last decades natural products have been 
used as model for the development of new  drugs, including selective anti-cancer active substances. Within 
the plethora of natural products, the triterpenoic acids are considered amongst the most promising 
candidates as scaffolds for anti-cancer drug development [1].Among the many sources of bioactive natural 
products are the fruits of S. saponaria L., (Sapindaceae), popularly known in Brazil as "sabão-de-soldado" 
(soldier soap).These fruits accumulate in its pericarps great quantity of saponins with the aglycone 
hederagenin. This study, a series of novel esters and amides substituted derivatives have been synthesized 
at C-28 starting from hederagenin, in an attempt to develop potent antitumor agents. Firstly, hederagenin 
was isolated from pericarp of S. saponaria L. Subsequently it was transformed into corresponding esters (1-
23) at position C-28, by its reaction with alkyl bromide in the presence of finely grounded K2CO3. Thus, 
following this general procedure [2], alkyl esters were obtained with yields ranging between 35-90%. In 
addition, the hederagenin was also converted into several amides (26-31) by its reaction with primary 
amines in the presence of TBTU and DIPEA in excellent yields [3].The structures of all derivatives were 
confirmed by MS, IR, 1H NMR and 13C NMR. The compounds were screened for antitumor activity in a 
panel of six human cancer cell lines by an SRB assay. The pharmacological results showed that a 
conversion of hederagenin into esters and amides resulted in an increase of cytotoxicity.  As shown for all 
different human cancer cell lines, alkyl and benzyl esters and alkyl amides (1-30) possess a higher 
cytotoxicity than hederagenin. However, activity is decreased for 1-ethylmorpholinyl amide (31). The 
amides carrying an ethylpiperidinyl (28) and ethylpyrrolidinyl (29) moiety were the most active derivative 
for all cells tested, showing IC50 values ranging between 1.3-6.5 µM for 28 and values between 1.1-3.9 µM 
for 29. This corresponds to an approximately 30 times higher cytotoxicity than hederagenin. In addition the 
esters carrying a benzyl (1) or an ortho-nitrobenzyl (18) group were the most active among all esters 
derivatives for the cells lines tested, showing IC50 values between 7.0-9.7 µM for 1 and 6.1-8.4 µM for 18. 
These results revealed that compounds 1 and 18 are approximately 20 times more active than hederagenin. 

Keywords: 

hederagenin derivatives, SRB assay, Sapindus saponaria 

References: 

[1] Siewert, B., Csuk, R. 2014. Membrane damaging activity of a maslinic acid analog, Eur. J. Med. Chem. 
74: 1-6. 

[2] Siewert, B.,Pianowski, E., Obernauer, A., Csuk, R. 2014. Towards cytotoxic and selective derivatives of 
maslinic acid, Bioorg. Med. Chem. 22: 594-615. 

[3] Prabakaran, K.,Nawaz, F.,Sung, J. 2012.An efficient 2-(1H-benzotriazole-1yl-)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TBTU)-mediated synthesis of 5-(trifluoromethyl)-N-alkyl-1-(3-
phenylisoquinoline-1-yl)-1H-pyrazole-4-carboxamides, Res. Chem. Intermed. 38: 615-627. 

Acknowledgements: 

We are grateful to the following Brazilian agencies: CNPq for research fellowships (AJD, LCAB), 
FAPEMIG, CAPES for research fellowships (DRH) and FINEP for financial support. 


