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MDM2 interaction
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Selective p53 activators
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using yeast cell models



Abstract:

The tumour suppressor p53 is a pivotal target in cancer therapy as this protein is inactive in all human
cancers. In the last years, our research group has been working on the design and synthesis of novel small
molecules that are able to reactivate p53. Of these, novel scaffolds containing the oxazoloisoindolinone
moiety in their chemical structure emerged with very promising anti-cancer properties.
In this communication an overview about the therapeutic potential of a tryptophanol-derived
oxazoloisoindolinone chemical library as selective p53 activators will be given. Based on the hit
tryptophanol-derived small molecule SLMP53-1, identified as a wild-type and mutant p53 reactivator, a
second series of compounds was prepared leading to DIMP53-1 (a p53-MDM2/X interactions dual
inhibitor) and to SLMP53-2 (small molecule able to restore the wild-type function of mut p53Y220C). The
tryptophanol-derived oxazoloisoindolinone chemical family was prepared by a stereoselective
cyclocondensation reaction of enantiopure aminoalcohol tryptophanol with several commercially available
oxoacids. From the screening of this library, several very promising molecules emerged with potent
anticancer activity against aggressive cancers. The anticancer activity and mechanism of action of the
target molecules was studied in human colon adenocarcinoma HCT116 cells with wild-type p53 (HCT116
p53+/+) and the corresponding p53-null isogenic derivative cells (HCT116 p53-/-), as well as in several
cancer cell lines with different p53 status. The most promising molecules were also evaluated in vivo.
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Cancer and p53

9.6 

million 

cases

Second Leading Cause of Death 

18.1 million 

new cases 

Cardiovascular Cancer
Pulmonary Diabetes
Others

World Health Organization, September 2018

Functional inactivation of the p53 pathway is 
observed in most human tumors

When DNA repair is not accessible, p53
orchestrates the induction of cell death
by acting as a tumor suppressor protein
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p53 Inactivation

In 50% of cases the tumor suppressor function of p53 is inactivated by mutation or 
deletion of its gene. In the remainder the pathway is inactivated by reversible inhibition 
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p53 activators and clinical trials

Curr. Top. Med. Chem. 2018, 18, 647; Curr. Med. Chem. 2019, 26, 1
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Our contribution to the p53 field

Chemical library design and synthesis of novel scaffolds of p53 activators

Oxazolosoindolinones
Oncotarget, 2016, 7, 4326

Molecular Oncology 2017, 11, 612
Cancers 2019, 11, 1151

Spirooxindoles
MedChemComm, 2016, 7, 420

Eur J Med Chem, 2017, 140, 494
Frontiers in Chemistry 2019

Oxazolopyrrolidones
British. J. Pharmacol., 2018, 175, 3947

ECMC presentation of L. Raimundo:
Improving colon cancer therapy
with a new promising small-
molecule activator of the p53-
pathway through disruption of p53-
MDM2/MDMX interactions

ECMC presentation of E. Lopes:
Enhancing anticancer activity of
spiropyrazoline oxindoles by
disrupting p53-MDMs PPIs



Searching for p53 activators
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Hit identification
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Yeast target-directed
Screening assay reactivator of wt p53 

and mut p53R280K

- Selective for HCT116 p53+/+ and MDA-MB-231 cells 
- induces cell cycle arrest in HCT116 p53+/+ and MDA-MB-231 cells 
- induces apoptosis in HCT116 p53+/+ and MDA-MB-231 cells
- Not cytotoxic against wt p53-expressing normal MCF-10A cells
- Increased expression levels of several p53 target genes
- Has potent in vivo antitumor activity

potently suppresses the growth of wt/mut p53-expressing 
tumours, but not of p53-null tumours, in xenograft mice 
models
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Alkyl and aromatic 
groups at position 

9b
Different electron 

donating and 
withdrawing groups 

inserted

Synthesis of chemical library

Chiral Aminoalcohol
Source of chirality 34 compounds; both enantiomers
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Structure-activity relationship studies

2 compounds with

GI50 lower than SLMP53.1 in HCT 116 

p53 (+/+) (15.5 µM) 

selective for p53

(S)-Tryptophanol-derived compounds are more active 

than the corresponding enantiomers

34 compounds evaluated in HCT116 cells

GI50 HCT116 p53+/+ = 7.4 µM
GI50 HCT116 p53-/- = 17.3 µM

GI50 HCT116 p53+/+ = 8.4 µM
GI50 HCT116 p53-/- = 17.7 µM



Stability Studies in human microsomes
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DIMP53-1 blocks the p53-MDM2/X PPIs
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- induces cell cycle arrest in HCT116 p53+/+, SJSA-1 and MCF-7 cells
- induces apoptosis in HCT116 p53+/+, SJSA-1 and MCF-7 cells
- Increased expression levels of several p53 target genes

Molecular Oncology 2017, 11, 6, 612



Restores wt-like function to mutp53-Y220C
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- Leads to growth inhibition of mutp53-Y220C-expressing HCC cells
- Induces cell cycle arrest and apoptosis in HuH-7 cells

Cancers 2019, 11, 1151

Restores wild-type-like conformation and DNA-
binding ability of mutp53-Y220C leading to the
reestablishment of p53 transcriptional activity



Potent antitumor activity
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Potent antitumor activity in human
HCC xenograft mice models

Cancers 2019, 11, 1151

Has synergistic effect with 
sorafenib
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✓ Together, the results obtained in HCT116 tumor cells indicate that tryptophanol-
derived oxazoloisoindolinones reactivate p53, subsequently increasing the expression
levels of p53 target genes

✓ These compounds represent promising lead structures for the development of novel
antitumor agents.

Conclusions
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