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Human African Trypanosomiasis (HAT)

Sleeping sickness is transmitted by Tsetse flies that live in 36 sub-
Saharan Africa countries
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The estimated number of actual cases is currently 30000 g _$
(10000 reported)

Trypanosomiasis
I:I Mo risk
(] Aurisk
I:' Endemic

[ High endemic

Infection and Symptoms : B o

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
HA
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Difficult to apply,

— undesirable side-effects,
resistance to drugs has
been observed




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

artemisinin (1) anthecularin (2) transtaganolide C (3)
Ry =vinyl, R, = Me
transtaganolide D (4)

5.8 pg/mL 10.1 pg/mL R, = Me, R, = vinyl
Structural similarities : Not reported
N Tricycles scaffold
- Diene motif

- Methyl substituents on the 7-membered ring

—) Design of a model C8
Me



Design of structural motifs

Me

2 factors that reqgulate
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

type | type il type V
type I type IV type Vi

six canonical sets of tricyclic motifs

1) selection of 2) installation of
the core motifs a peroxide
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artemisinin B.F'IE|DQLIE5

R.

artemisinin-like
endoperoxide motif



Design of a synthetic process

Me
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C8 Design of a synthetic process (2)
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Systematic synthetic process (2)
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Systematic synth

etic process (2)
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In-vitro anti-trypanosomal activities
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 Culture of trypanosome (2.0—2.5 x 10 trypanosomes/mL for GUTat 3.1 strain) was used. The cytotoxicities were evaluated with MRC-5 cells, a
the selectivityindex (SI) for trypanosomiasis was calculated as (1Cs, for MRC-5)/ (1Csq for T. brucei brucei). ND means “notdetermined”. ¥ Existi ngan

trypanosomal drugs. “Reported in ref 19 against T. brucei rhodesiense.



SAR studies
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SAR studies
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Figure 3. SAR study of synthetic sesquiterpene analogues for in vitro anti-trypanosomal activities. The dashed line divides types of the canonical

scaffolds except for the lane of peroxides: left of the line are the potencies for type L, 111, and V dienes; right of the line are those for type II, IV, and VI
dienes.



SAR studies

Cs (ngimL) selectivity IC5; (ng/mL) selectivity
entry compaund mﬁ-1r-_.r§2tr_;qn§?mal cytotoxicity  index (S1) entry compaund anﬁ-tyggmomal cytotoxicity  index {S)
Me
1 0.94 45.2 48.1 o XH 115 23.0 20
NC ! a-
H
49
Me
2 0.38 59.4 156 Ne 0 N"' 4.88 ND?
~ N™ e
H gg Alloc
Me
3 0.16 50.9 374 o-%H 7
- . NC D,N‘ 3.68 =100 =27.2
H Fmac
51
4 1.39 9.1 6.5 >12.5 ND?
5 1.18 171 14,5




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




Procyclic trypomastigotes
leave the midgut and transform

Life cycle of parasite
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inta bloodstream
trypomastigotes, which
are carried to other sites.

rypomastigotes.

Trypomastigotes multiply by
birary fission in vanous
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