Mechanisms For the Bioactivation of Cancer Promoieties SLG&,!é
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Why Promoieties? Improving Drug Properties
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Prodrugs — An Introduction SLG&FJ

What Are Prodrugs?

Inactive or significantly less active form of an active metabolite released in vivo
via chemical modification, enzymatic activation, or microenvironment conditions
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DT-Diaphorase: Bioactivation of Indolequinones
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Background
Catalyzes oxidation of NADH and NADHP

General Mechanism

Two electron reductase enzyme

Upregulated in neoplastic tissues (NSCLC)
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DT-Diaphorase: Bioactivation of Hydroguinones
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(FMN)-dependent NADH-AzoR: Bioactivation of Azo Groups ELG%!:!

Background
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Nitroreductase: Bioactivation of Nitroaryl Groups TShLG&uh!

Background

Flavin mononucleotide reductase General Mechanism For Nitro Bioreduction

Found in hypoxic environments
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The
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Group

Nitroreductase: Bioactivation of Nitroaryl Groups
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pPH Sensitive Prodrugs

Why use pH differences? . Vi 2y 1090 Wy '.3.’ \_OH
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Other acid sensitive groups: imines, carboxylic acid esters, orthoesters, borate ester, acetals, phenyl vinyl

ether, inorganic materials, nanoparticles
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Glutathione Based Bioactivation :"'LG&!'J

Glutathione Background

Thiol-containing endogenous tripeptide — helps repair damaged cells, regulate immune system
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Reactive Oxygen Species Sensitive Linkers T’;LG&!;!

ROS and Cancer

ROS: hydrogen peroxide, superoxide, hydroxy! radical 2 B ]
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Antibody-Directed Enzyme Prodrug Therapy ELG&H

Antibody Drug Conjugate Structure, Key Components, and Mechanism of Action

Manoclonal antibody:
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Paul Ehrlich’s “Magic Bullet”
Decrease off target toxicity
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Antibody Drug Conjugates

. Linkers and Payloads SLG‘Eéh!

Linkers

Cleavable and noncleavable linkers are used

Ideal linker: stable in circulatory system, tumor specific release

80% clinically approved ADCs are cleavable

Cathepsin cleavable

Acid cleavable

Payloads

Common targets: DNA, RNA, Mitosis disrupters

Common antimitotics: maytansinoids, auristatins

Common DNA/RNA targets: calicheamicin, amatoxins

80% clinically approved ADCs are cleavable
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A Few ADC Examples siaslLAH

Cathepsin Cleavable

Trasiuzumab Duocarnmazing
Net currantly approved due fo ocular foxicity , but
went through phase three clinical frials

Duocarmycin - DNA alkylating agent
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Approved ADCs with valine-citrulline linker: Adcetris (brentuximab vedotin), Polivy (polatuzumab vedotin), and Padcev (enfortumab vedotin)
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A Few ADC Examples siaglLAH

Acid Cleavable

Me m ﬁ/\w Antibody type: Humanized
Y'\© Antigen: HER2
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Summary SLG&!;!

Refresher: Why Promoieties 1899 125 Years of Moving from serendipity to rational design

Increase the therapeutic window of cytotoxic agents by:

Increase site selectivity and decrease off-target effects

o

Overcome challenges with permeability and solubility B J

P
D.;:..I " N --I.:".\,
Increase circulatory stability and extend half lives o”
0y, OH
O‘@.m
Many more reasons! Prodrugs aren’t simply “an act of desperation” 2

OH
D. N | N
e Ty -

MHz

What should we take away?

Prodrug and ADC development is ripe with opportunity for
ingenuity (especially by synthetic organic chemists)!

Key chemical principles regarding reactivity and synthesis can
be exploited to design cytotoxins!
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