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Human African Trypanosomiasis (HAT)
Sleeping sickness is transmitted by Tsetse flies that live in 36 sub-
Saharan Africa countries

The estimated number of actual cases is currently 30000 
(10000 reported)

Infection and Symptoms :

First stage : Parasites multiply in subcutaneaous tissues, blood and lymph 
causing fever, headhache , joint pains and itching

Second stage : Parasites cross the blood-brain barrier to infect the central 
nervous system. Changes of behaviour, confusion, poor coordination, 
disturbance in the sleeping cycle. 



Four drugs approved for the treatment of 
HAT

Difficult  to apply, 
undesirable side-effects, 
resistance to drugs has 
been observed



Some interesting Ca2+-ATPases inhibitors 
that exhibit anti-trypanosomal activities

10.1 g/mL5.8 g/mL

Not reportedStructural similarities : 
- Tricycles scaffold
- Diene motif
- Methyl substituents on the 7-membered ring

Design of a model



Design of structural motifs

2 factors that regulate 
molecular architecture : 

- 3 variations for the 3 
consecutives sp3 ring 
junction :cis-cis, trans-cis 
and trans-trans 

- 2  arrays of the 7-
membered ring against the 
ring junction



Design of a synthetic process



Design of a synthetic process (2)



Systematic synthetic process (2)



Systematic synthetic process (2)



In-vitro anti-trypanosomal activities



SAR studies 



SAR studies 



SAR studies 



Conclusion 

Developpment of a synthetic process  that would produce 
collection of cyclic scaffolds exhibiting desirable biological 
activities

6 types of scaffolds with systematic structural variations have 
been obtained from stereodivergent assembly of dienynes  
exploiting tandem ring closure metathesis

Screening of the compounds has been done to selected the 
best  candidate for SAR studies. First modifications set on the 
best candidate chosen provided artemisin analogues that 
exhibited interesting activities even superior to those of 
artemisin and other approved drugs.





Some interesting Ca2+-ATPases inhibitors 
that exhibit anti-trypanosomal activities



Life cycle of parasite


