




suppressive therapy 

block transmission by vector 

block development of liver stage parasites 



P. vivax, P. ovale 



• Active against liver stage parasites, incl hypnozoites 

• Efficient even against multi-drug resistant Plasmodia 

• No clinically relevant resistance after >60 yrs of use 

 

Only worldwide clinically-available 

transmission blocking antimalarial 

 

 
Eur. J. Med. Chem. 2009, 44, 937 

bulaquine 



• Rapidly&extensively converted into carboxyprimaquine 
  (frequent administration of high doses required) 

 
• Oxidation of the 8-AQ moiety produces high levels of ROS 

                                
• Hemoglobin → methemoglobin (methemoglobinemia)   

Eur. J. Med. Chem. 2009, 44, 937 

INACTIVE 

CYT-P450/MAO 

Increasing % MetHgb 
schistocytes  

(hemolytic anemia) 



• Pro mimetics (X = H) 
• Pro-Xaa mimetics (X = AA) 
• used to mask peptide bonds 
• confer resistance to peptidases 
 

Synthesis 
Stability (buffer&plasma) 

Tetrahedron 2004, 60, 5551 
Tetrahedron 2006, 62, 9883 

J. Org. Chem. 2007,  72, 4189 
Tetrahedron 2008, 64, 11144 

 
INACTIVE 

CYT-P450/MAO 



• easy and affordable synthesis 
• high chemical stability (higher for X=AA) 
• resistant to proteolysis & oxidative deamination 
• overall bioactivity parallels that of parent drug 
• well-tollerated in vivo by mice 
• excellent transmission-blocking activity in vivo 
• estimated improvement of oral bioavailability 
• modest on liver and blood stage 

the smaller, the better 

OK when X=H, AA; not OK when X=acetyl 

Activity loss 
upon acetylation 

promising leads for potent transmission-blocking 
antimalarials potentially with good oral bioavailability 

J. Med. Chem. 2005, 48, 888 

Bioorg. Med. Chem. Lett. 2008, 18, 485 

Bioorg. Med. Chem. Lett. 2008, 18, 4150 
J. Med. Chem. 2009, 52, 7800 

Anti-plasmodial activity (liver, blood, transmission) 
Anti-Pneumocystis activity 



on the way 

Bioorg. Med. Chem., communicated 
col. w/ Prof. M. Salomé Gomes and Sílvia Vale-Costa (IBMC) 
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oral bioavailability in rats 

imidazoquines have 
much higher 
metabolic stability 
than primaquine 
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evaluation as as anti-Leishmanial agents 
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imidazoquines are 
selectively active 
against breast 
cancer cells MFC-7 









Figure 1. Transmission-blocking activity of the 
primacenes: bars, infection rate - % calculated from 
the number of mosquitoes with ≥1 oocysts divided by 
the number of dissected mosquitoes: (black bars, 10 
µmol/kg, white bars, 50 µmol/kg); solid line with solid 
square markers - oocyst burden (mean±SEM number 
of oocysts per mosquito’s midgut). 

Antimicrob. Ag. Chemother., communicated 

Cpd. 8, which preserves PQ’s aliphatic 
amine, fully blocks transmission at 50 
mmol/kg, performing better than PQ 
 
Activity is decreased or lost upon binding 
PQ and derivatives to Fc through an 
amide bond 



Antimicrob. Ag. Chemother., communicated 

Cpd. 8 performs better than the parent drug, PQ 
 
Activity is preserved in the presence of an 
aliphatic amine linked to a polymethylene chain 



Antimicrob. Ag. Chemother., communicated 

Cpd. 7 is 45-fold more active than PQ 
 

All cpds. active against liver stage parasites 
 

All but cpd. 8 (highest dose)  are safe to hepatocytes 



• ongoing activity studies in vivo  
• scheduled oral bioavailability studies 
• variation of methylene spacer size 

3rd generation analogues of 1st 
generation primacenes where the 
aliphatic amine is provided by the 
ferrocene moiety 
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