Recycling drugs against neglected diseases

peptidomimetic and organometallic derivatives of primaquine
against exo-erythrocytic malaria parasites
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First autochthonous malaria case due to Plasmodium

vivax since eradication, Spain, October 2010
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block development of liver stage parasites

block transmission by vector
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The silent path to thousands of
merozoites: the Plasmodium liver stage
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Primaquine

 Active against liver stage parasites, incl hypnozoites

- . . . . A X
* Efficient even against multi-drug resistant Plasmodia
* No clinically relevant resistance after >60 yrs of use N/

Only worldwide clinically-available

transmission blocking antimalarial

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

0O
0
! &
I D..-f .
7 bulaquine

€ )? || @ http//www.cdriindia.org/Bulaquin.htm

S

rer FCT — Fundagdo para ... *<r FCT-SIG CV rev FCT-SIG |_| Portal de Ciéncia e Tec... || ISIWeb of Knowledge <g ACS Publications @ ScienceDirect [

Home | ContactUs | Sitemap

"E8IR= CENTRAL DRUG RESEARCH INSTITUTE

) = gk‘eounul of Scientific Industrial Research)
; A D= cknow-226001 (India)




Primaquine
* Rapidly&extensively converted into carboxyprimaquine o)
(frequent administration of high doses required) - N
. . . Z
* Oxidation of the 8-AQ moiety produces high levels of ROS N
* Hemoglobin — methemoglobin (methemoglobinemia) HN\(\/\NH2

Eur. J. Med. Chem. 2009, 44, 937
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Increasing % MetHgb . y . OH
(hemolytic anemia)
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FACULDADE DE CIENCIAS

pepkidoryi

Synthesis
Stability (buffer&plasma)

/imidazolidimémnes

* Pro mimetics (X = H) _© NN
* Pro-Xaa mimetics (X = AA)
* used to mask peptide bonds \be‘j 0
\ * confer resistance to peptidases / j/\)‘\
HN

\

Tetrahedron 2004, 60, 5551
Tetrahedron 2006, 62, 9883
J. Org. Chem. 2007, 72,4189
Tetrahedron 2008, 64, 11144 INACTIVE
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imidazoquines

structure-activity relationships

Anti-plasmodial activity (liver, blood, transmission)
Anti-Pneumocystis activity 1 Med. Chern. 2005. 48 888

(o) Bioorg. Med. Chem. Lett. 2008, 18, 485
~ X Bioorg. Med. Chem. Lett. 2008, 18, 4150
J. Med. Chem. 2009, 52, 7800

/

Activity loss HN the smaller, the better
upon acetylation Y\/\

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

* easy and affordable synthesis
* high chemical stability (higher for X=AA)
istapt to ﬁeolé s & oxidative deaminati

promising legdsial RRteiL e RS ssianjocking
antimalarials putentiatéyd 'Wrtfhbg@mj oral bioavailability

* excellent transmission-blocking activity in vivo
 estimated improvement of oral bioavailability
* modest on liver and blood stage



Bioorg. Med. Chem. Lett. 2009, 19, 6914
cytotoxicity profiling in several human
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primacenes PR N
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amine, fully blocks transmission at 50 3 © Q,FJFCH;JHZZ
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X Figure 1. Transmission-blocking activity of the
] primacenes: bars, infection rate - % calculated from
the number of mosquitoes with 21 oocysts divided by
251 the number of dissected mosquitoes: (black bars, 10
umol/kg, white bars, 50 umol/kg); solid line with solid
square markers - oocyst burden (mean+SEM number
of oocysts per mosquito’s midgut).
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Med. Chem. Commun., 2010, 1, 199-201
Antimicrob. Ag. Chemother., communicated

Table 1. Antiplasmodial activity of primacenes 3-8; primaquine (1) is also included

Activity
against blood-
Compound R, -stage P.
Salciparum W2
ICso (UM)
1 - 3.3¢
3 - =107
4a H =10¢
4b Me =10¢
4c Pr =10¢
4d ‘Bu 8.33¢
4e Bzl =10¢
4f (CH,):NH, 348
4g CH:NH: ND
5 - >10¢
6 - =10¢
7 ; >10¢
8 - 1.25
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Cpd. 8 performs better than the parent drug, PQ

Activity is preserved in the presence of an
aliphatic amine linked to a polymethylene chain
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34 generation analogues of 1
generation primacenes where the
aliphatic amine is provided by the
ferrocene moiety
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