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“A view on drug resistance in cancer” Nature, 2019, 575, 299-309.



Natural products to treat drug resistance in cancer
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“Natural products as multidrug resistance modulators in cancer”
European Journal of Medicinal Chemistry, 2019, 176, 268-291



Major components of Turmeric (curcuma longa)

Curcuminoid

Curcumin |
The most studied
component

Curcumin |l

Demethoxycurcumin (18%)

AN
Curcumin Il O
HO

Bisdemethoxycurcumin (5%)

Studies on curcumin and curcuminoids XXXI. Symmetric and asymmetric curcuminoids: stability,
activity and complexation with cyclodextrin®. Int J Pharm. 2007, 338, 27-34
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Mechanisms of action of combination curcumin and chemotherapy drugs in vitro and in vivo.

“Curcumin Combination Chemotherapy: The Implication and Efficacy in Cancer”
Molecules 2019, 24(14), 2527




New small molecule drugs: bis(hydroxymethyl)
alkanoate diarylheptanoids

Derivatives themselves show moderate to weak in vitro/vitro anticancer activity
against breast, colon, prostate and lung cancer cell.

When combined with clinical drugs for the treatment of drug-resistant cancer, a

synergistic effects were realized.
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Fig 1. General structure
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Synthetic procedure of diarylheptanoid 35

The bis(hydroxymethyl) alkanoate diarylheptanoids are synthesized in high
yield by relatively easy 3-4 steps synthetic procedures. The synthesis
procedure is illustrated in scheme 1 using 35a as an example.
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Scheme 1
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In vitro studies
Growth Inhibitory Activity of Target compounds against
MDA-MB-231, HCT-116, PC-3, CAR and HT29 cell lines

Selected examples of in vitro study

Table LA. The ICs of curcumoid derivatives in cell viability of MDA-ME-231 breast cancer cell
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Synergistic effect of 21a

21a was used in combination with Doxorubicin to treat MDA-MB-231 cell
and resulted inhibitory activity was shown below, in which the presence of
synergistic effect was observed
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In vivo Antitumor Activity of 21a Combined with
Doxorubicin in Xenograft Model
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(target WT EGFR )

Erlotiniba Neratinib AZD9291 (AstraZeneca)

Gefitinib Afatiniba Osimertinib 4835
Icotinib Dacomitinib Tagrisso®

Fig. 2
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“‘Development of EGFR TKIs and Options to Manage Resistance of Third-Generation
EGFR TKI Osimertinib: Conventional Ways and Immune Checkpoint Inhibitors.”
Front. Oncol. 2020, 602762
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Selected synthetic small molecules that inhibit EGFR mutant
lung cancer cell growth

EMI1 (1)

“A drug discovery platform to identify compounds that inhibit EGFR triple mutants” Nature
cancer, 2021, 377-391.

“Inhibition of osimertinib-resistant epidermalgrowth factor receptor EGFR-T790M/C797S”
Chem. Sci.,2019,10,10789
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In vitro growth inhibitory activity of diarylheptanoids against
NSCLC cell lines

The anticancer efficacies of a series of diarylheptanoid derivatives was
evaluated in several EGFR-mutant TKI-resistant NSCLC cells, including H1650,
H1975 cell lines, and several HCC827 gefitinib-acquired resistant (GR) clones,
which are 200-fold more resistant to TKI than their parental HCC827 cells.
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Derivatives of curcuminoids and use thereof as an anticancer agent US10787413B2 18



Mechanisms associated with collateral
sensitivity in drug resistant cancer

ATP homeostasis

-

Collateral sensitivity

-

Altered expression of target proteins

“Collateral sensitivity of natural products in drug-resistant cancer cells”
Biotechnology Advances 2020, 38, 107342
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