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Nazev prace: Hydrosolubilization of BODIPY for optical labelling of biomolecules

A. Komentéar k odbornému zaméreni, naplni arozsahu diplomové prace (DP)

The diploma thesis of Bc. Jan Bartoii deals with the synthesis of fluorescent compounds derived from the
known BODIPY structure. The aim of this work was to develop efficient methodology enabling the
preparation of water-soluble derivatives bearing various mono- and hetero-bifunctional substituents. The
author employed alkylation of various amines using starting sufonylated benzylchloride derivative as the
key step in the synthesis. The starting BODIPY derivative was prepared in a single step via optimized
double sulfonation using chlorosulfuric acid. A series of final derivatives prepared in this work can serve as
valuable optical markers and analytical tools (e.g. metabolite sensors).

The choice of the BODIPY skeleton is in my opinion appropriate since this group of compounds is
characterized by superior physicochemical and fluorescent properties. One major drawback of this class of
compounds is their low solubility in water. This particular issue was solved in this work by introducing two
sulfonate groups in positions 2 and 6 of the BODIPY core. The prepared derivatives thus have enhanced
water solubility and preserved fluorescent properties and, as such, are perfectly suited for applications in
biological systems. Moreover, the possibility to simply introduce various bioorthogonal functional groups
such as hydroxylamines or azides directly opens new possibilities for these compounds in diagnosis and for
biomolecule labelling experiments.

During his work the author had to deal with several nontrivial and technically challenging problems that
were however, solved in the course of the project. The results demonstrate the author's ability to cope with
challenges and to find the appropriate solutions. These are characteristics crucial for further successful
scientific career.

The outcomes of this work represent solid bases for further research in this direction and for direct
application of the prepared water-soluble derivatives in practical applications. In my opinion this diploma
thesis in its form and with its content meets all requirements for a successful defense.

1. Hodnoceni odbor né éasti DP

A — metodicky pfimétend, data dobie zpracovana a interpretovana, rozsahem vykonané prace adekvatni

I | B — omezena rozsahem, s drobnymi metodickymi nedostatky nebo nejasnostmi v interpretaci dat

I | C — nedtisledna nebo s ¢etnymi metodickymi nedostatky ale odpovidajici pozadavkim kladenym na DP

| | N — odbor né nedostate¢na, neodpovidajici pozadavkam kladenym na DP




B. Bodové hodnoceni jednotlivych ¢asti/aspekti prace

[ERN

. Rozsah diplomové prace (DP) ajgi ¢lenéni

A — ptiméteny, odpovidajici charakteru DP a vyznamu jednotlivych ¢asti

B — ¢lenéni neni zcela logické nebo rozsah jednotlivych ¢asti nekoresponduje s vyznamem

C — vyrazné nevyrovnany, rozsah nékterych ¢asti zasadné nedostacuje

OO

N —nedostateéné ve vice ohledech

2. Odbor na spravnost
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B — velmi dobra, s ojedinélymi drobnymi vadami (nejasnosti, chyby ve vzorcich nebo
chemickych nazvech, nedokonaly popis metod nebo ziskanych vysledka)

C — uspokojiva, s ¢etnéjsimi drobnymi vadami

=

N — nedostaéujici, s hrubymi chybami

3. Uvod do problematiky a uvedeni pouZitych literarnich & jinych zdroja

A —bez ptipominek, v§echny pievzaté tidaje citovany, pocet citaci odpovida charakteru DP

B — uspokojivy, misty nedostate¢né propracovany nebo s celkové niz$im poctem citaci

L]
L]

C — rozsahem neadekvatni charakteru DP nebo s vaznéj$imi zavadami
(napt. ptevazuji "nestandardni" odkazy na ucebnice, piednasky, webové stranky)

N —nevyhovujici, velmi malo citaci event. rysy plagiatu
(Casté opomijeni odkazu na zdroj pfevzatych dat, popt. opsani velkych ¢asti textu)

4. Jazyk préace

X
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A — vyborny, prace je napsana Ctiveé a srozumitelné, bez zavaznych gramatickych a pravopisnych chyb

B — velmi dobry, ojedinélé stylistické neobratnosti, gramatické nebo pravopisné chyby

C — upokojivy, ¢etnéjsi neobratné nebo nejasné formulace, gramatické nebo pravopisné chyby

N —nevyhovujici; nelogické nebo nespravné formulace, éetné hrubé chyby

5. Formalni a grafické Urovei prace

A — vyborna, bez pieklepd a chyb ve formatovani
|i| B — velmi dobra, ojedin€lé chyby formatovani, pteklepy, chybégjici zkratky apod.
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|_| N —nevyhovuijici, s éetnymi hrubymi chybami




Pripadny slovni komentéi k bodum B1-5.

C. Obhajoba DP

Dotazy k obhajobé

1) There are known water-soluble BODIPY derivatives from the literature (as you also mention in the
introduction)
How would you compare your derivatives with the known compounds? Their synthesis, advantages
or disadvantages?

2) Have you tried the conditions of the last work mentioned in the introduction (sulfonation using
SO;-Pyridine complex) on your substrate?

3) How is your experience in modulating the solubility of your derivatives by using different counter
ions on the sulfonate groups?

4) The use of negatively charged sulfonate groups is questionable regarding the use of your compounds
for in vivo applications (problem with cell permeability). Do you have any preliminary data in this
direction or do you have any idea of how to transport (bring) your compounds inside cells?




Stanovisko k opravé chyb: opravny listek/oprava v textu NENI podminkou piijeti prace
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