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POSSIBLE MECHANISM OF DNA
ALKYLATION BY PBD’s




PBD’s SAR
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CC-1065 DNA ALKYLATION
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CC-1065 SAR

Antitumor activity Modulation of Sequence Specificity
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TALLIMUSTINE
(FCE 24517, BENZOYLMUSTARD
DERIVATIVE OF DISTAMYCIN A)
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Mode of action: still under investigation
Binds to A-T rich sequences in the minor groove of B-DNA
Alkylates N-3 adenine in DNA with high sequence selectivity



DISTAMYCIN SAR

The substitution of the formyl group
with an alkylating moiety lead to an
increase of cytotoxicity

An increase of the number of pyrrole
rings is associated with an increase i
cytotoxicity

The amidino moiety can
be replaced by ionizable
The isosteric replacement of pyrrole units and non-ionizable groups,
with pyrazole units maintains the AT sequence selectivity,  with a modulation of basic
while the replacement with imidazole, furan o thiazole rings strenght, lipophilicity and
leads to an alteration of DNA sequence binding in favour of metabolic ...gmy

GC recognition.



GOAL

* Heterocycle substitution, in order to
modulate sequence selectivity and
potency in in vitro and in vivo assays






PBD’s PYRAZOLE ANALOGS
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PBD’s PYRAZOLE ANALOGS
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PBD’s PYRIDINE ANALOG



PBD’s PYRIMIDINE ANALOG
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PBD’s PYRAZINE ANALOGS
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CONCLUSIONS

Substitution at N7 position increase cytotoxicity with
respect to the N6 substituted compounds

N7-benzyl or N7-substituted benzyl are the best
substituents in terms of cytotoxicity

Bulky groups at C8 position produce a decrease of
cytotoxicity

The low cytotoxicity of six-membered analogs is
probably due to the greater basicity of the A ring

Some compounds show cytotoxicity comparable to DC-
81, this seems to confirm the importance of C2 chain in
linking DNA
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1) Studies in order to determine the sequence selectivity with
different heterocycles

2) To study in more details the effect of different heterocycles
on chemical reactivity of cyclopropane ring



CPzI SYNTHESIS

= <°=ﬂ “‘i@,m



CPzI SYNTHESIS
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CPzI SYNTHESIS
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ALTERNATIVE SYNTHESIS
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FLEXIBLE STOBBE’S APPROACH TO
CPI ANALOGS

CO,Et
CHO 1) stobbe condensation c
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THIOPHENE DERIVATIVES SYNTHESIS
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(£)-N-Boc-iCTl
IC 5o L1210 = 14.5 nM

(£)-N-Boc-CPzl
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RESULTS

(x)-N-Boc-CTI
IC50 L1210 = 29 nM

(£)-N-Boc-dMNBCPzI
IC 50 L1210 = 3,064 nM

(+)-N-Boc-DSA
IC5 L1210 =6 nM

(+)-N-Boc-CP!
IC 50 L1210 = 330 nM



ALTERNATIVE SYNTHESIS



ENANTIOMERIC RESOLUTION
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ENANTIOMERIC DISTINCTION
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CONCLUSIONS

A benzyl group on pyrazole nucleus is detrimental in
terms of cytotoxicity

The enantiomeric distinction has been confirmed also
for N-Boc-CPzI derivative.

The surprising potency of thiophene analogs is not
clear and is still under investigation.



CC-1065 ANALOGS (CPzl)
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In vitro activity on L1210 cell lines (48 h treatment): 35 pM
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In vitro activity on L1210 cell lines (48 h treatment): 25 pM



CONCLUSIONS

The substitution of the pyrrole moiety with a pyrazole nucleus
does not change sequence selectivity (high AT specificity).

The presence of a benzofurane ring on the “carrier” confers to the
CC-1065 analogs good potency and activity with respect to the
(indole),-derivative. This is in agreement with the studies
performed by Upjohn Company.

These results confirm the hypothesis that the presence of a
hydrophilic function (pyrazole nitrogen) confers to the drug an
increase in stability in water solution and consequentely a better
distribution to tumor treated animals. In fact the increase of
hydrophobic characteristics of the molecule (benzyl chain)
produce the opposite effect.
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Tallimustine Pyrazole Derivatives
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Tallimustine Derivatives
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Distamycin Derivatives
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SYNTHESIS
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HYBRID PBD-DISTAMYCIN
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HYBRID CC-1065-DISTAMYCIN PYRAZOLE
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CONCLUSIONS

* For the compounds having the same oligopeptide frame
the derivatives bearing an a-bromoacryloyl moiety
show a better biological profile with respect to BAM

counterparts

* Replacement of a pyrrole with pyrazole appears devoid
effects when occuring at the amidine terminus, while
appears detrimental when occuring near the BAM
moiety

* Biological profile of tallimustine derivatives is a result
of cooperative effects due to both by the nature of
alkylating moiety and oligopeptidic fragment
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