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PREPARATION OF NEW ESTERS OF GLYCOSIDES

Disertaéni prace shrnuje vysledky rozsahlé experimentalni &innosti autora v oblasti organicke
syntézy. Prace ma ponékud netradiéni strukturu i zabér. Ve struéném tvodu autor seznamuje ctenare
se svymi publikacemi i se zfejmé plivodnim zamérem — vénovat se chemickym modifikacim
hyaluronanu, jakoZto perspektivniho biopolymeru s riznorodym vyuZitim. Problémy s modifikaci
dlouhého polymerniho fetézce patrné vedly k logické zméne — venovat se nejprve jednoduchym
slou¢eninam, které by modelovaly reakéni centra hyaluronanu. Teoreticka ast se tak vénuje hlavné
moZnym reaktivnim preménam (jednoduchych) cukrd, identifikuje potencialni reaktivni centra
hyaluronanu, rozebira zamyglené modifikujici molekuly a pojednavai o jedné ze zvolenych reakcnich
strategii — tzv. click chemii a moZnostem jejiho vyuZiti v chemii sacharidi.

Jadrem disertace jsou reference o fadé syntéz, které doktorand navrhl a zrealizoval, o jejich
vysledcich a charakterizace ziskanych produktili. N&které postupy byly prevzaty z literatury, vétsina
syntéz je originalnich. Doktorand diikladné naplnil stanoveny (modifikovany) zamér a opravdu
zevrubné prozkoumal nejriizn&j3i varianty chemickych pfemén vybranych cukrt, resp. jejich derivatu.
Analyticka data svédéi o ispésnosti vétiiny syntéznich postupil véetné zajimavych vytézki. Vice
podrobnosti bylo moZno uvést o &istoté produktd, resp. o (nejsnadnosti jejich purifikace. Obcas nizke
vytézky jsou disledkem vlastni reakce, nebo ztratami pfi ¢isténi konecéného produktu?

vysledkova &ast tak plisobi ponékud jednotvéarné a neni snadné ji diskutovat. Je zjevné, Ze
doktorand odvedl spoustu experimentalni éinnosti a prokazuje, Ze predmet organické syntézy
skuteénd ovlada, a to nejen v oblasti ,teoretickych” navrhi, ale i v prakticke realizaci.

Prace je psana docela slugnou angliétinou, nicméné preklepy nebo gramatické chyby misty zistaly
(napf. str. 15, 1. fadek &i popisek obr. 1; str. 17, 4. fadek nebo text za obr. 16 na str. 30). V popise
syntéz by bylo dobré v textu uvadét odkazy na obrazky ukazujici strukturni vzorce.

Po takové spoustd modelovych syntéz bych v zévéru olekaval jejich dikladnéjsi zhodnoceni
2 hlediska jejich vyznamu pro planované modifikace hyaluronanu, pfipadné jinych biopolymert,
navrhy nejnadéjnéjsich postupt pro biopolymerni modifikace, upozornéni na hlavni moZné problémy
a diskusi moZnych zplsobii jejich FeSeni. Do diskuse pii obhajobé proto navrhuiji pfipravit zamysleni
na téma jak konkrétné dal v chemickych modifikacich hyaluronanu, na co davat pfitom pozor a co
s vwhodou vyuiit.

Doktorand prokazal schopnost samostatné tviréi prace, zejména vynikajici syntézni schopnosti,
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Brno, 28.2.2013 prof lng Miloslav Pekar, CSc.
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Doporuéuji tuto praci pfijmout k obhajobeé.




Referee Report to PhD Disertation Thesis
PREPARATION OF NEW ESTERS OF GLYCOSIDES

Author of the Thesis: Tiago Alexandre Marques Dinis Pinto

Dr. Petr Kluson, Associate Professor

Institute of Chemical Process Fundamentals, Academy of Sciences of the Czech Republic

The Disertation Thesis entitled Preparation of New Esters of Glycosides addresses
an important topic. In the first section of the Thesis the author described preparation of
esters from hydroxyl group located at the 6-position of D-glucose. In the next part
attention was paid to the “click reaction”, in which 1,4-disubstituted 1,2,3-triazole
glucoside was used, and esters derived from this structure obtained. Copper(l) 1.3-dipolar
azide-alkyne cycloaddition (the mentioned “click reaction™) proved itself to be a useful
synthetic process to obtain 1,4-dissubstituted 1,2,3-triazole glycosides. The esterification
was achieved either with DCC/DMAP, or by reacting the acyl chlorides with alcohol with
triethylamine.

Generally, it might be summarized the work deals with the research of methods
suitable for chemical modification of natural polysaccharides. Specifically it might be
important for functionalization of hyaluronic acid, one of the very promising
biomolecules, already available by means of large scale biotechnology processes.
Hyaluronic acid is a high molecular weight natural polysaccharide consisting in a linear
sequence of a disaccharide unit composed of D-glucuronic acid and N-acetyl-D-
glucosamine.

The fundamental aim of the Disertation Thesis, to develop processes for

esterification of polysaccharide chain units, was, no doubts, successfully achieved.

The dissertation work follows standard divisions. The Theoretical part brings
enough details on the treated problems, and even for a reader not experienced in the
addressed topics represents a substantial knowledge basis. The Experimental part is also
quite substantial with many details covering the experiments and analytical methods. The

Results and Discussion part is very fundamental, logically organized and well




descriptive. Drawn conclusions are clear, the number and quality of cited references
sufficient. Formally, the work was written carefully, used English 1s sometimes simple,
but always clearly understandable.

The student has been a co-author of three published works, one patent and many

conference contributions.

In the next part some comments for discussion are summarized:

¢ Inthe Experimental section details on used chemicals are missing.

e Were there any novelties and modifications in the synthesis of 2,3,4,6-tetra-O-
benzyl-alpha-D-methylglucoside, or the synthesis reported [42] was followed.
Please comment on the role of sodium hydride in this part.

e 2.3.4-Tri-O-benzyl-6-O-acetyl-alpha-D-methylglucoside was obtained with
relatively low yield. The same applies for 2°,3".4°-tri-O-benzyl-6’-O-benzoyl-
alpha-D-methylglucoside. What were the reasons?

e Please provide details on the method of dry flash chromatography.

e Could you explain in more details why salicylic ester derivatives were specifically
sought? Are there any practical consequences?

e Could you comment on the use of 1,3-dibromopropane in the preparation of 2-(3-
bromo-propoxy)-benzoic acid. What was the reason for choosing Br derivatives?

e Esters from 2.3,4-tri-O-benzyl-alpfa-D-methylglucoside are no doubts nice and
interesting structures. Could you kindly comment on their analogs with clear practical

consequences. Are there any such information available in the literature?

e  What are further and future prospects of the work related topics?

| fully recommend the Thesis for their defense.

Prague, 28.2. 2013 Doc. Dr. Ing. Petr Kluson
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