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Uplatnenie vysledkov projektu

Projekt priniesol nové poznatky v oblasti organickej syntézy funkénych organickych zlu¢enin a
o fotofyzikalnych a fotochemickych vlastnostiach pripravenych prepinacov. Jeden

z pripravenych prepinacov preukazal moznost vyuzitia takychto zlu€enin v paméatovych
médiach, s vysokou citlivostou odozvy prepinania na chiroptickych charakteristikach. Projekt
obohatil vzdelavanie v magisterskom a doktorandskom stupni, zavedenie pouzivania CD
spektrometrie na rieSitefskom pracovisku.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Pomocou molekulového modelovania boli navrhnuté potencialne binaftylové prepinace
premostené fotochromnou jednotkou (chroménovou, diaryldiazénovou a diaryleténovou),

s prepokladom vyraznej odozvy fotochemického prepinania v CD spektrach. Pripravenych
bolo pat takychto prepinacov a tieto budu predmetom d'alSej charakterizacie. Pri ich naroCnej
syntéze sa ukazalo klu¢ovym najma vyber vhodnej reakcie pre vytvaranie makrocyklu,
optimalne s templatovym efektom.

Prepinace iminového typu s naviazanym chroménovym chromoférom preukazali zaujimaveé
fluorescencéné vlastnosti, vyrazne zosilnené ukotvenim v polymérnom filme. Pri fotochemicke;j
izomerizacii okolo C=N vazby v roztoku podliehali degradacii, ukotvenie v polymérnom filme
stabilizovalo takéto derivaty ako fotochemicky neaktivne. Pri priprave tychto prepinacov boli
zoptimalizované syntézy chroménovych aldehydov a ziskané cenné poznatky o
fotofyzikalnych a fotochemickych charakteristikach modelovych zlu¢enin.

Obzvlast uspedSnym sa ukazal binaftylovy prepinac s prikondenzovanymi pyranovymi kruhmi,
pripraveny 6-stupfiovou syntézou z BINOLu. Tento podlieha fotochemickému otvaraniu
jedného pyranového kruhu, vratnému termicky s aktiva¢nou bariérou 75 kJ/mol. Pri prepinani
v roztoku bola pozorovana unava tohoto prepinaca, kym jeho prepinanie v polymérnom filme
sa ukazalo plne vratné v rozsahu testovanych 10 cyklov. V polystyrénovom filme bol
pozorovany az 6-nasobny rozdiel intenzity CD signalu medzi zatvorenou a otvorenou formou,
vyrazne zosilneny 11-17 interakciou s filmom. Podla naSich vedomosti ide o binaftylovy
prepina¢ s doteraz najva¢sou absolutnou aj relativnou zmenou intenzity CD signalu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Binaphthyl switches bridged by photochromic unit (chromene, diaryldiazene or diarylethene)
with potential remarkable response in CD spectra were designed by means of molecular
modeling. Five switches of such type were prepared and are to be characterized. Their
demanding synthesis required choice of suitable reaction for macrocyclization as a key step,
favorably including template effect.

Imine switches with attached chromene chromophore exhibited interesting fluorescent
properties, remarkably amplified when anchored in polymer film. Photochemical izomerization
around C=N bond in solution was accompanied by degradation, while immobilization in
polymer film stabilized these derivatives to be photochemically inactive. During the
preparation of these switches, methods for the synthesis of chromene aldehydes were
optimized and valuable knowledge on the photophysical and photochemical properties of
model compounds was gained.

Particularly successful switch was found to be binaphthyl one with co-condensed pyran rings.
It was prepared in six steps starting from BINOL. This switch undergoes photochemical
opening of one pyran ring only, reversible termally with activation barrier of 75 kJ/mol. Fatigue
of this switch was observed during switching in solution, while switching in polymer film was
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found to be completely reversible within tested 10 cycles. As far as 6-fold change in CD signal
intensity between closed and open forms in polystyrene film was observed, remarkably
amplified by r-11 interaction to the film. To our best knowledge, this binaphthyl switch exhibits
so far the strongest absolute and relative change of CD signal intensity.
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Zodpovedny riesitel Statutarny zastupca prijemcu
doc. RNDr. Martin Putala, PhD. doc. RNDr. Milan Trizna, PhD.
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