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The Chimera Compounds
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Signal transducer and activator of transcription 3 (STAT3) is a latent
cytoplasmic factor belonging to STAT proteins family. These proteins
transduce extracellular signals through the cytoplasm and act as
transcription factors in the nucleus, regulating cell growth and sur-
vival.® In particular, STAT3 has been found constitutively activated
in a broad spectrum of cancer cell lines and human tumors,?! and
its inhibition specifically suppresses cancer cell survival with only
minimal effects in normal cells.® In the light of these compelling
results, STAT3 represents a promising anticancer drug target,”™ and
we focused our efforts in the discovery of new compounds inhibit-
ing STAT3. During our ongeing researches,'®” we found out several
molecules capable of interfering with STAT3 activity. In details, AVS-
0288 {a vreidic oxadiazole small molecute, known as an herbicidal
agent)™ and cryptotanshinone {a natural phenanthrene-quinone
derivative)® were identified by a screening performed on a Korean
chemical library, whereas DM6 (a new substituted benzocinnolinone)
was synthesized in our laboratory. Since these compounds showed
an interesting STAT3 inhlbitory activity in the dual-luciferase assay,
we decided to perform conformational studies and merge their
scaffolds with the aim to improve their inhibitary profile. Therefore,
starting from these superimpositions, we designed and synthesized
the chimera compounds {general formulas | and I1}. Their synthesis,
crystallographic studies as well as their biological evaluation will be
discussed.

[0}
HN ] o R
Ny, JL

g Ri

t

R =2 H, CH, "
RZ R|=CH3.CF3

Ry=H, Ci

OEFMC|ISMC 2012

References

{1] J. €. Darnell, Science 1997, 277, 1630-1635.

[2] ). Turkson, et al,, Oncogene 2000, 19, 6613-6626.

[3] T. Bowman, et al., Proc. Natl. Aced. Sci. 2001, 98, 7315-7324.
[4] ). Turkson, et al., J. Blol Chem. 2001, 276, 4544345455,

{5] D. Masciocchi, et al., Future Med. Chem. 2011, 3, 567-597.

{6) D. Shin, et al., Med. Chem. Commun. 2010, 1, 156-164.

{71 D. Masciocchi, et al., Med Chem. Commun. 2012, DOI: 10-1039/
¢2md20018).

[8] D. Shin, et al., Cancer Res. 2009, 69, 193-202,

P229
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The Gram-negative opportunistic pathogen Pseudomonas aerugi-
nosa produces an intercellular alkyl quinolone signaling molecule,
the Pseudomonas quinolone signal (PQS). The pgs guorum sensing
communication system that is characteristic for £ aeruginosa regu-
lates the production of virulence factors and biofilm formation.!
Therefore, we consider the pgs system as a novel target to limit £, ge-
ruginosa pathogenicity without affecting bacterlal viability. Recently,
we reported on the first antagonists of the transcriptional regulator
PgsR, a key player of the pgs system.®! However, as their struciures
are derived from the natural effector HHQ they have insufficient
physicochemical properties to be used as a drug.

Here, we present the discovery and optimization of small mol-
ecules targeting PqsR. We applied a rational design strategy that
involves the simptlification of the k-opioid recepior agonist { £ }-trans-
U50488 (1), which was recently found to stimulate the transcrip-
tion of pasABCDE in PAOL,” into smaller fragments and analogues.
In combination with surface plasmon resonance (SPR} biosensor
analysis this approach led 1o the Identification of PgsR binders with
good ligand efficiencies (LEs). Determination of thermodynamic
binding signatures using isothemal titration calorimetry (ITC) and
functional characterization in an E. coff reporter gene assay con-
firmed a promising hit that was elaborated to the potent hydroxamic
acid-derived PqsR antagonist 11, This compound shows a K, value of
4.1 im and remarkably it is also potent in 2. aeruginosa. Beyond this,
site-directed mutagenesis together with thermodynamic analysis
provided insights into the energetic characteristics of protein-ligand
interactions suggesting the presence of hydrogen bonds and CH/nt
interactions.
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