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Uplatnenie vysledkov projektu

Optimalizaciou Struktury boli pripravené nové zluceniny, ktoré sa vyznacéuju zvySenou
nelinearnooptickou odozvou. Ciefom bolo pripravit zlu&eniny s vysokou hodnotou ucinného
prierezu dvojfoténovej absorpcie (viac ako 1000 GM), o sa podarilo. Takéto latky maiju
uplatnenie v optoelektronike, konkrétne pri trojrozmernom uchovavani udajov, zvySeni
rozsahu frekvencie laserového ziarenia, dvojfotonovej fluorescencnej mikroskopii,
fotodynamickej terapii rakovinovych nadorov, dvojfoténového vyrabania mikrostruktirnych
suciastok a pod.. Praktické aplikacie budu testované v spolupraci s Medzinarodnym
laserovym centrom a Fakultou elektrotechniky a informatiky STU v rémci rieSenia novych
spolo¢nych projektov APVV.

CHARAKTERISTIKA VYSLEDKOV

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

Na zaklade teoretickych vypoctov boli predpovedané Struktury benzotiazolov s
predpokladanou vysokou nelinearnou odozvou. Boli syntetizované prislusné zluceniny s
dipolarnou, kvadrupolarnou a oktupolarnou symetriou. Reakéné podmienky organickych
syntéz boli optimalizované s ciefom pripravit' Cisté izoméry vo vysokom vytazku. Tieto boli
podrobené jednofotdonovym spektralnym meraniam absorpénym aj emisnym v réznych
rozpustadlach. U dipolarnych benzotiazolov, resp. benzotiazdliovych soli bol skimany efekt
dodato¢ného akceptora, ktory ovplyvnil charakter nabojového prenosu (batochromny posun
dlhovinného spektralneho pasu), menej vdak nelinearnoopticki odozvu. Kvadrupolarne
Struktury s centralnym benzotiazolom boli pripravené s réznymi konjugovanymi linkermi.
Vy3&Sie hodnoty u€inného prierezu dvojfoténovej absorpcie ukazali zlu€eniny s dvojitou
vazbou. Pripravené boli kvadrupolarne benzobistiazoly s linearnym aj angularnym
usporiadanim. Ich kondenza¢né produkty predstavuju ucinné chromoféry typu D-pi-A-pi-D.
Podobny charakter maju kondenzaéné produkty s tiazolotiazolom ako s centralnym
akceptorom. Oktupolarne derivaty boli pripravené v dvoch Strukturnych typoch, prvy s
centralnym akceptorom a periférnymi donormi, druhy typ s centralnym dusikovym donorom a
periférnymi benzotiazolovymi akceptormi.

VytyCené ciele projektu boli splnené, vysledky rieSenia projektu boli publikované v 8 ¢lankoch
v karentovanych éasopisoch, ktoré boli doteraz 19x citované. DalSou prezentaciou je 7
prispevkov na medzinarodnych konferenciach.

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

Based on theoretical calculations the chemical structures of benzothiazoles with assumed
high nonlinear optical response have been predicted. The corresponding compounds with
dipolar, quadrupolar as well as octupolar symmetry have been synthetised. The reaction
conditions of organic syntheses have been optimised with aim to prepare pure isomers in high
yields. These compounds were subjected to the one photon measurements of absorption as
well as emission spectra in diverse solvents. The effect of additional electron-withdrawing
substituent has been investigated in dipolar benzothiazoles and/or corresponding
benzothiazolium salts. It influenced character of charge-transfer rather than nonlinear
response (bathochromic shift of long wave band).

Quadrupolar structures with central benzothiazole core have been prepared with diverse
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conjugated linkers. The compounds with double-bond linkers showed higher cross-section of
two-photon absorption. Quadrupolar benzobisthiazoles with linear and angular constitution
have been also prepared. Their condensation products represent effective chromophores of
D-pi-A-pi-D type. The condensation products with thiazolothiazole as central acceptor have
similar properties. We have prepared two structural types of octupolar compounds, the first
one with central acceptor core and peripheral donors, second type with central nitrogen donor
and peripheral benzothiazole acceptors.

The goals of project have been fulfilled. The obtained results have been published in 8 articles
in current contents journals which have been 19 times cited in SCI journals. Seven
contributions have been presented in international conferences.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. RNDr.Pavol Zahradnik, DrSc. Doc.RNDr.Milan Trizna, PhD.

V Bratislave 27.07.2011 V Bratislave 27.07.2011
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