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Background
What are Prodrugs?

Prodrugs are bioreversible derivatives of drug molecules that
undergo an enzymatic and/or chemical transformation in vivo
to release the active parent drug, which can then exert the
desired pharmacological effect
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Applications of Prodrugs

A. Improved oral absorption

Improved lipophilicity or permeability

Improved agueous solubility
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B. Prolonged duration of drug action
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D. Site-selective drug delivery

Liver-targeted delivery (liver-specific metabolizing enzymes CYP- activated)
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Site-Specific Prodrug Release by
Light-Triggered Strategy

Nonenzymatic Activation
Photolysis can be temporally and spatially controlled

UV light triggerable prodrugs
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Fig. B
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Porphyrins

Porphyrins are a class of photosensitizers used in photodynamic
Therapy (PDT).

Porphyrins tend to accumulate in neoplastic tissue to higher
concentrations than in surrounding normal tissue.

Upon irradiation by light, porphyrins may be initially excited and
further convert normal triplet oxygen into singlet oxygen, which
reacts with various biomolecules to cause cell modification or death
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Porphyrin—drug conjugates
as anticancer drugs
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Site-Specific Prodrug Release
Using Visible Light

Synthesis of Linker
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Site-Specific Prodrug Release Using Visible Light

Advantages:

¢ External and nonenzymatic activation providing more direct
controls over drug release

¢ Visible light between 650 to 800 nm can penetrate tissue
effectively. Poor tissue-penetrating nature of UV light, less than
1 mm, hampers clinical utility of UV light triggerable prodrugs

¢ PK and clinical profiles of wellestablished photosensitizers
using photodynamic therapy (PDT) can be as good reference
points for new photosensitizer-drug complexes

¢ Visible-light-activated photosensitization could convert triplet
oxygen into singlet oxygen. Singlet oxygen’s [2 + 2]
cycloaddition with double bonds can give carbonyl
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Synthesis of Photosensitizer-Drug Complexes
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Visible-Light-Triggered Drug Release
ofwgomﬁ-g_-[*‘ I—-— Xy @kw

conplex PSfragment

Linker is designed elaborately to ensure the desired [2 + 2] chemoselectivity
during photooxygenation

Avoid competing ineffectively with the “ene”reaction and the [4 + 2]
cycloaddition in singlet oxygenation of alkenes

Basis:
Highly electron-rich alkenes ( heavily substituted by hetero groups)

tend to direct the attack of the singlet oxygen to the side of the double
bond by cis-directing effect
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Result Analysis
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« Entries 1to 4: solvent-independent visible-light-triggered drug release

 Entry 5: Confirmed the involvement of singlet oxygen in drug release
because a singlet oxygen quencher (DABCO) was added to severely
hamper the progression of the photooxygenation of 2Z

« Entries 6to 11: photosensitizer can be flexible

Z-configured suppressed the “ene” reaction and the [4 + 2] cycloaddition

 Entries 12: 2E gave the [2 + 2] cycloaddition products in only 35% yield
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Summary

Establishing a proof-of-principle visible light photodynamic
prodrug system

Providing superior controls over the location and the onset of
drug release

Site-specifically delivering esters and amides prodrugs

Flexible system - both the linker and the photosensitizer can
be rationally modified or functionalized

PK and clinical profiles of wellestablished photosensitizers as
good reference points for new photosensitizer-drug complexes

Synergistic therapeutic effect
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