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1 Program

10:50-11:10  Martina Urbanova (UMCH)
Interakce a strukturné-chemické transformace algindtovych
gell ve fyziologickém prostred

11:10-11:30 prestavka na kévu

12:10- 12:30 Andrii Mahun (UMCH)
Effect of structural features of polypyrrole (PPy) on electrical
conductivity reflected on 13C ssNMR parameters

12:30 - 14:30 obéd

15:30 - 16:00 prestavka na kdvu

17:30 - 21:00 vecere



2 Abstrakta

2.1. Jifi Czernek

An Extension of NMR Crystallography Elucidates the Crystal
Structure of N-formyl-MLF-OH Tripeptide

J. Czernek, J. Brus

Ustav makromolekuldrni chemie AV CR, v.v.i., Heyrovského ndmésti 2, Praha 6.

There is a need for lowering the computational cost and at the same time
increasing the robustness of the crystal structure prediction (CSP) based NMR
crystallography approaches to structural elucidation of powders and other forms of
molecular solids. We coupled the {'H, *C} isotropic and {'H, N} anisotropic NMR chemical
shift data with restraints from 'H — "H dipolar interactions and incorporated them into the
CSP protocol to study the chemotactic tripeptide N-formyl-MLF-OH whose crystal structure
is unknown, despite of the significance of this compound. A performance of the {'H, '*C}
isotropic chemical shift based CSP protocol was checked for the methylated analogue,
N-formyl-MLF-OMe, that was previously solved by single-crystal X-ray diffraction. Using this
combined experimental/theoretical procedure, we describe features of the proposed solid-
phase structure of N-formyl-MLF-OH including an unusually large tilt of the hydroxyl group
off the carbonyl-group plane, and a strong C—H...O intermolecular hydrogen bond formed
between an N-formyl fragment and the carbonyl oxygen at the C-end of an adjacent
molecule (see Figure 1). These results are a part of our ongoing efforts in the NMR
crystallography area['].

[1]J. Brus, J. Czernek, M. Hruby, P. Svec, L. Kobera, S. Abbrent, M. Urbanova Macromolecules 2018, 51, 5364—5374

Figure 1. Intermolecular interactions between the chain termini of the proposed solid-phase structure of N-
formyl-MLF-OH



2.2. Martina Urbanova

Interakce a strukturné-chemické transformace algindtovych gelu
ve fyziologickém prostiedi

Martina Urbanova

Ustav makromolekuldrni chemie AV CR, v.v.i., Heyrovského ndmésti 2, Praha 6.

Diky pozoruhodné a rozmanité afinité alginatovych (ALG) makromolekul
k polyvalentnim kovovym iontim jsou zesitované alginatové gely vynikajicim
biomaterialem. Pfekvapivé je vsak jen velmi malo znamo o jejich interakcich a strukturnich
transformacich ve fyziologickém prosttedi. Proto jsme pfipravili sadu ALG gelt zesitovanych
rGznymi ionty a sledovali jsme jejich strukturni zmény béhem rozpousténi, bobtnani a ex-
vivo cytotoxickych testd v rdznych médiich. Pro tyto studie jsme pouZzili NMR spektroskopii
vpevném stavu (ss-NMR), kterd odhalila rGzné kompetitivni iontové-vyménné
ainterkonverznireakce, jejichZ rychlost silné zavisi na povaze sitovanych kovovych iontd.

V zavislosti na simulovaném fyziologickém prostredi pfijaly ALG Fetézce rlizné formy,
jako jsou: kyselé (hydro)gely stabilizované silnymi vodikovymi vazbami v SGF - simulované
Zaludeénitekutiné a/nebo slabé zesitované Na/H-gely v FSSIF - simulované stfevni tekutiné
a PBS - fosfatem pufrovany solny roztok.

Zaroven vyménéné polyvalentni ionty extensivné interaguji s prostfedim. V PBS se
polyvalentniionty Uplné preménuji na precipitaty nerozpustného fosfatu a ukladaji se jako
anorganické mikrodomény v matrici ALG. Z tohoto divodu disolucni testy poskytuji klamné
vysledky, protoZe jsou detekovany pouze zanedbatelné koncentrace uvolnénych
polyvalentnich iont0. V FSSIF médiu bylo tomuto sraZeni zabranéno; nicméné polyvalentni
iontovd vyména a uvoliovani bylo doprovazeno inkorporaci taurocholatu sodného do ALG
gell. Rozsah pfemén a inkorporace sekundarnich fazi do alginatovych castic zavisi na
velikosti a elektronegativité situjicich iontd. Celkové kombinace rdznych makroskopickych
abiologickych testl se ss-NMR spektroskopii odhalila komplexni cestu transformace
algindtovych ¢astic.

TRANSFORMATIONS OF ALGINATE NETWORSKS
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2.3. Sabina Abbrent

In-situ TH NMR Study of Co-polymerization of 2-Oxazolines:
Dependence on side-chain type and monomer ratio

Sabina Abbrent, Rafal Konefal, Peter Cernoch, Andrii Mahun, Miroslava
Duskovd, Libor Kobera, Jifi Brus

Ustav makromolekuldrni chemie AV CR, v.v.i., Heyrovského ndmésti 2, Praha 6.

In-situ "TH NMR measurements of the propagating polymerization reactions of various
2-oxazoline monomers at different ratios give detailed insight into the microscopic build-up
and evolving composition of the polymer chains in time. It is confirmed that chemical
composition of the used side-chains as well as mutual ratios of the used monomers have
strong effect on the structure of the forming polymer chain. '"H NMR is demonstrated as
apowerful tool to investigate detailed oxazoline co-polymerization kinetics where
significant differences ranging from block to random ordering of the polymer chain
compositions have been found not only between individual co-monomer pairs but also
between their variating ratios.




2.4. Larysa Starovoytova

How are “stealth” properties fulfilled for a biocompatible polymer?
Molecular mechanisms of the interactions of pHPMA copolymers with the

blood plasma proteins
L.Starovoytova, A. Gruzinov, O.V. Zaborova, N. Velychkivska, O. Vanék, P. Chytil, T. Etrych, O.

Janouskovd, X. Zhang, C. Blanchet, C.M. Papadakis, D. I. Svergun, S.K. Filippov

Ustav makromolekuldrni chemie AV CR, v.v.i., Heyrovského ndmésti 2, Praha 6.

The binding of plasma proteins to a drug carrier alters the circulation of NPs in the
bloodstream, and as a consequence the efficiency of the whole nanoparticle drug delivery
system We investigate the possible interaction and the interaction mechanism of
apolymeric drug delivery system (designed for anti-cancer therapy) based on pHPMA with
the most abundant proteins in human blood plasma using a combination SAXS, AUC and
NMR. By rigorous investigation we present the evidence of weak collisional interactions
between proteins and polymeric nanomedicine. Such collisional interactions are not
resulted in the formation of the protein corona and do not affect the efficiency of the drug
delivery.




2.5. Andrii Mahun

Effect of structural features of polypyrrole (PPy) on electrical
conductivity reflected on 13C ssNMR parameters

Andrii Mahun

Ustav makromolekuldrni chemie AV CR, v.v.i., Heyrovského ndmésti 2, Praha 6.

Nowadays, conductive polymers are actively used in different applications such as
polymer solar cells, organic light-emitting diodes, chemical sensors and biosensors,
anti-electrostatic coatings and organic semiconductors. Particularly polypyrrole (PPy)
attracts great interest of scientists due to its good thermal stability, electrical conductivity
and environmental stability. However, relation between structure and properties of
polypyrrole is still unclear. It was previously reported that low-conducting neutral form of
PPy is characterized by aromatic structure while high-conducting doped oxidized form is
characterized by presence of quinoid structure (Q units). Also it's known that recording
high-quality *C NMR spectra of doped PPy is complicated, due to its conductivity.

In this work series of PPy samples with electrical conductivity ranging from
5.3 10-"to 103 S/cm was investigated. Presence of quinoid form of PPy was observed in the
samples with conductivity starting from ~0.01 S/cm. Correlation between sample
conductivity and relative content of quinoid form as well as half-width of *C NMR signals
was found, these parameters were plotted showing exponential behavior. Therefore, based
on one of the three experimentally obtained parameters (either conductivity or *C NMR
half-width or content of Q units) the other two can be estimated. Practically, the most useful
parameter is *C NMR half-width which allows quick and easy, rough estimate of Q form
content as well as sample conductivity. Here, the robust combination of C ssNMR
experiments (CP and VF/MAS NMR) for recording of highly conductive samples (reaching
100S/cm)isintroduced.
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2.6. Jifi Brus

Dynamicka nukledrni polarizace pro pokrocilé materidly a
technologie: posledni nadéje, prilezitosti, vyzvy a rizika

Jiri Brus

Ustav makromolekuldri chemie AV CR, v.v.i., Heyrovského ndmésti 2, Praha 6.

Dynamicka nuklearni polarizace (DNP NMR) je velmi progresivni metoda zkoumani
globalni a povrchové struktury latek, zaloZzend na gigantickém aZ sto-nasobném zesileni
NMR signélu diky prenosu polarizace z neparového elektronu radikalové znacky (TEMPO,
TOTAPOL atp.) uméle nanesené na povrch zkoumané latky. Toto zesileni signdlu, ke kterému
dochazi béhem kontinualniho ozarovani mikrovinami, umoznuje nejen selektivné posoudit
a popsat povrchové struktury, ale provést tyto experimenty v redlném case. Misto
teoretickych desitek az stovek dni Ize experiment provést v jednotkach hodin. Zafizeni by
umoznilo zkoumat modifikace povrchd rdznych nanodastic, coZ je pomoci konvenéni
ss-NMR nerealizovatelné. Lze optimisticky predpokladat, Ze pofizeni této technologie
umozni ucinit prllom do detailni strukturni charakterizace a ndsledné cilené syntézy
funkénich materidld. Diky tomuto zafizeni Ize sledovat i zmény funkénich viastnosti povrchd
materiald ¢i v minimalizovaném mnoiZstvi aktivnich latek. Tak lze napf. pozorovat proces
a ucinnost vychytavani toxickych latek a polutantl na novych sorpcnich systémech anebo
zkoumat specifické interakce aktivni farmaceutické latky s povrchem excipientl pfimo
vtabletovych formulacich ¢i identifikovat a kvantifikovat koncové a vétvici skupiny
syntetickych polymer( i pfivysokych molarnich hmotnostech. Ano, ale i tato metoda ma sva
omezeni
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3 Zvané prednasky

JitiDédecek (UFCHJH)
JitiBrus (UMCH)

Richard Hrabal (VSCHT Praha)
Jan Roda (VSCHT Praha)

Bohumil Kratochvil (VSCHT Praha)
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Ing. Jiii Brus PhD.
Tel.: +420 296 809 350
Fax.: +420 296 809 410
E-mail: brus@imc.cas.cz

12



web
13.workshop NMR pevného stavu a souvisejicich vypoétovych
metod

http://www.imc.cas.cz/nmr/konf/wssnmr19/index.html

web
Spolecénd laboratof NMR spekiroskopie pevného stavu

http://www.imc.cas.cz/nmr/

web
Strategie AV 21

http://av21.avcr.cz/index.html

web
realizace on-line a tiskovych materialo

http://www.4logc.cz
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