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INTRODUCTION

Ras protfeins are plasma membrane-bound 6TP-binding proteins which are involved in the
transmission of signals from extracellular stimuli to the nucleus. Mutations in ras genes, that
lead to uncontrolled cell growth, have been identified in human cancers especially those of
pancreas, colon, lung and bladder [1]. These oncogenic proteins are irreversibly complexed
with GTP and this discovery has induced many researchers to explore the role of Ras-induced
cellular transformations in order to find novel anticancer drugs.

Ras proteins are initially synthesized in the cytoplasma, where
they undergo farnesylation as the first step of the post-
translational modifications. Farnesylation of the Cysteine unit
of the so-called CA A X box is followed by the proteolytic
cleavage of the three terminal aminoacids (AAX) and by methyl
esterification at the new C terminal Cysteine residue by a
protein methyltransferase [2]. The last step is the acylation,
with palmitic acid, of Cysteine residue located upstream of the
farnesylated Cysteine.

This palmitoylation increases the binding of Ras proteins to the cell membrane. In this
sequence, the determinant step is the farnesylation which is catalyzed by
farnesyltransferase (Ftase). Several studies showed that the FTase inhibition blocks Ras-
induced biological transformations, whereas the other modifications are not essential for the
Ras proteins activity [3]. Therefore, inhibition of this enzyme represents a potential target
for the development of anticancer agents.

DISCONNECTION APPROACH

- AL__cooH

(A 2
JED CO™ N

(o]
B X
X . L
, . )
e CL™—
N (8] %

L‘OH

We used (S)- and (R)-glycerol acetonide as building blocks to synthesize the
enantiomers of the mesyloxymethyl- and aminomethylpyridodioxane
intermediates.
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The preparation of both the enantiomers of the mesyloxymethyl and
aminomethylbenzodioxane intermediates was based on the resolution of
1,4-benzodioxan-2-carboxilicacid with (+)-dehydroabietylamine[4]
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The reaction of these intermediates with the appropriate biphenyl
derivatives (as shown below) and the subsequent condensation with the
aminoacids yielded,after hydrolysis, the compounds 1-40:
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AIM OF THE WORK

Among many classes of Farnesyltransferase inhibitors (FTIs) reported in the literature
our attention was focused on a series of peptidomimetics inhibitors that bear a diphenyl
group in lieu of the A A amino acids and where the sulphydryl group is substituted by a
pyridine ring.

Aim of this work was to verify the effects of the following structural modifications:

« increasing the electronrichness of pyrido system including it in a pyridodioxane moiety
that reduces the overall flexibility.

« introducing asecond chiral center to highlight the stereoselectivity of the binding site.

« changing the pyridodioxane with a benzodioxane moiety to verify the need of the nitrogen
atom.

« modifying the terminal aminoacid (X) fo assess the need of the thiomethyl function.

On these bases, the compounds 1- 40 were developed.

DOCKING ANALYSIS

The docking analysis indicates that these inhibitors can assume two different binding modes
depending on the group that interacts with the zinc ion: the benzo/pirydo dioxane in the first
case or the carboxylate in the second one.
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The comparison between the docking results and the inhibition values allow to
hypothesise that the pyridodioxane derivatives prefer to bind the enzyme
according to first mode (pyrydo nitrogen atom interacts with the Zn ion),
while the carboxyl group directly interacts with the Zn ion in the
benzodioxane derivatives.
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These hypothesis is supportedby the following considerations:
« Inthe pyridodioxanes only the amido derivatives are active, underlining

the relevance of distance between diphenyl and pyrido moieties and the
mutual disposition..

« On the opposite, the activity of benzodioxane derivatives seem not

dependent on the linker between the two ring systems, suggesting that
the benzodioxane is notinvolved in critical interactionwith Ftase.

CONCLUSIONS

The analysis of the enzymatic inhibition data allows to draw the following
conclusions:

« Themethoxyl derivatives are always more active than the methy| ones.

« The sostitution of methionine with leucine resulted in a slightly
decreased activity; the glycine derivatives areinactive.

« In the benzodioxane derivatives, the activity is not influenced by the
linker structure (-CH -O-or -CH -NH-CO-),
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The pyridine is not essential for the activity and can be replaced with a
phenyl ring.

The last conclusion is the most important as it confirms that the ability to
coordinate the metalis not a critical prerequisite to obtain active ligands.
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