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Introduction 

  Zika virus (ZIKV) was recently associated with a dramatic increase in 

neurological disorders;  
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  Effective antiviral drugs able to inhibit ZIKV replication are necessary; 

  The quinoline-containing antimarial drug, 

chloroquine, showed anti-ZIKV potency around 10 

µM – at least 10-times higher than that observed for 

compounds with antiviral activity;  

  While this information indicates that the chloroquine chemical structure is promising against 

ZIKV, medicinal chemistry driven approaches could lead to derivatives with improved potencies 

in anti-ZIKV therapies. 



Aim 

 To evaluate the ability of chloroquine 

analogs to inhibit ZIKV replication 



Experimental design 

Vero cells 
ZIKV infection 

Treatment: 10 µM of 

compounds 1, 22-41 and 

chloroquine 

ZIKV RNA quantitation 

RT-qPCR  

Best hits (inhibition of       

~ ≥75% of ZIKV 

replication) 

• Cytotoxicity assay (CC50) 

• Antiviral assay (EC50) 

Scheme 1 Synthesis of N-(2-(arylmethylimino)ethyl)-7-chloroquinolin-

4-amine derivative 

Thermal and 

ultrasonic 

methods 

 

Barbosa-Lima et al. (2017) Eur J Med Chem 



Results 

Chloroquine analogs inhibit ZIKV replication 

Table 1 Comparison of classical and ultrasonic methods for the preparation of the N-(2-(arylmethylimino)ethyl)-7-chloroquinolin-4-

amine derivatives and the inhibition of ZIKV replication. NE – Non evaluated. These substances did not have their antiviral activity 

evaluated because they were cytotoxic, reducing the cell viability in more than 80 % at 10 µM. 

Adapted from Barbosa-Lima et al. (2017) Eur J Med Chem 



Results 

Chloroquine analogs are more potent than chloroquine to inhibit ZIKV activity 

Table 2 Potency, cytotoxicity and lipophilicity of the most active quinoline derivatives against 

ZIKV replication. aSI, selective index is determined by the ratio between CC50 and EC50 

values. bCalculated using www.molinspiration.com 

Barbosa-Lima et al. (2017) Eur J Med Chem 



Results 

Structure-activity relationship analysis indicated that different factors 

are critical for anti-ZIKV activity  

Scheme 2 Critical factors for the biological activity: number, the positions and the types of substituents. 

Barbosa-Lima et al. (2017) Eur J Med Chem 



Conclusion 

Thermal/

ultrasonic synthesis

v

15-fold increase in antiviral 

potency over Zika

Hit-to-lead

 We report the synthesis of a series of twenty chloroquine analogs obtained by 

thermal and ultrasonic means; 

 Our study reveal the anti-ZIKV activity of these derivatives and also the critical 

factors for biological activity; 

 Finally, our results represent an improvement of chloroquine chemical structure 

towards the development of future anti-ZIKV therapies. 
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