Abstract

This Ph.D. work is focused on the design, synthesis, and mechanistic investigation of
photochemical and photophysical processes on some carbon monoxide-releasing molecules
(photoCORMs). The results summarized in this thesis have either been published or will be
submitted for publication in the near future.

The thesis is divided into three main parts: a literature part, results and discussion, and an
experimental part.

The literature part summarizes the previously published information relevant for the studied
projects, such as the description of photophysical and photochemical processes, transient
spectroscopy, biological effects of carbon monoxide, and photophysics and photochemistry
of

flavonoids and cyanine dyes.

The chapter Results and Discussion is divided into four paragraphs, in which four different
projects are discussed. The first part deals with mechanistic studies of CO release from a 3-
hydroxyflavone based motif. | address the multiplicity of the productive excited states and
the

role of oxygen in the CO liberation, revealing a photoreaction dichotomy of the 3-
hydroxyflavone acid and base forms. The second part is about the systematic studies of the
structure and property relations in heptamethine cyanines, bearing different substituents in
different positions. It is demonstrated that both the type and the position of a substituent
significantly influence the properties of these cyanine dyes. The third part introduces the
concept of fusion of the flavonol motif with a NIR-absorbing chromophore, specifically
heptamethine cyanine, to obtain a new class of transition-metal-free photoCORMs. The
fourth

part describes the comprehensive investigation of differently substituted flavonols, aiming
to

improve the CO release and their photoreactivity and bioapplicability.

The publications and experimental data are appended to the last part of the thesis.



Abstrakt

Tato prace se zabyva navrhem, syntézou a studiem mechanismu fotochemickych a
fotofyzikalnich procesi latek, které jsou schopny uvolfiovat oxid uhelnaty po ozareni
svétlem.

Shrnuté vysledky jiz byly publikovany nebo budou zaslany k publikaci v blizké budoucnosti.
Dizertacni prace je rozdélena do tfi kapitol: literarni reSerse, vysledky a diskuze a
experimentalni ¢ast.

Literarni reSerse shrnuje jiz publikované informace relevantni k zkoumanym projektlim, jako
je popis fotofyzikalnich a fotochemickych procesq, tranzientni spektroskopie, biologickych
efektl oxidu uhelnatého a fotofyziky a fotochemie flavonoidd a cyaninovych barviv.

Kapitola Vysledky a diskuze je ddle rozdélena do Ctyr ¢asti, ve kterych jsou diskutovany
konkrétni projekty. Prvni ¢ast se zabyva mechanistickou studii uvolfiovani oxidu uhelnatého z
latek zaloZzenych na 3-hydroxyflavonu. Diskutuji zde multiplicitu produktivniho excitovaného
stavu a roli kysliku pfi uvolfiovani oxidu uhelnatého, odhalujic tak dichotomii fotoreakce
kyselé

a bazické formy 3-hydroxyflavonu. Druha ¢ast popisuje systematickou studii vztahu struktury
a reaktivity heptamethinovych cyaninovych barviv nesoucich substituenty v rliznych
polohach.

Ukazuji, Ze jak druh, tak i pozice substituentu vyznamné ovliviuji vlastnosti cyaninovych
barviv. Tteti ¢ast predstavuje koncept spojeni struktury flavonolu s NIR-absorbujicim
chromoforem, konkrétné cyaninem, které tvori novou tfidu latek uvolfujici oxid uhelnaty po
ozareni svétlem. Ctvrtd ¢ast popisuje obsahly vyzkum substituovanych flavonold s cilem
vylepsit jejich fotoreaktivitu, aplikovatelnost v biologii a uvolfiovani oxidu uhelnatého.
PouZzité materidly a metody jsou detailné popsany v tfeti kapitole. Publikované ¢lanky a
experimentdlni data jsou doplnény v pfiloze.



