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Development of organic materials for photonics

Kaspars Traskovskis', Armands Ruduss', Kitija A. Stucere?, Aivars Vembris®

!Faculty of Materials Science and Applied Chemistry, Riga Technical University, LV-1048 Riga, Latvia
’Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia
e-mail: kaspars.traskovskis@rtu.lv

Linear two-coordinate metalloorganic complexes composed of coinage metals (Cu, Ag, Au),
electron accepting carbene and electron donating amide ligands have recently emerged as a
promising emitter class for organic light emitting diode (OLED) applications.! These
compounds combine excellent photoluminescence quantum yield values with low excited state
lifetimes, even below 1 ps.

Here structural modifications of carbene-metal-amides (CMAs) are explored by introduction
of novel thiazoline and imidazole-based carbene ligands (Figurel). CMAs based on thiazoline
ligands (1) exhibit dual emission from monomer and excimer excited states allowing single-
emissive-layer white electroluminescence.? This provides means to production of simple design,
low-cost white OLED devices.

In the case of imidazole carbenes (2) the presence of auxiliary electron acceptors enables
through-space charge transfer process, substantially decreasing the singlet-triplet energy gap
thus lowering thermal activation barrier for thermally activated delayed emission (TADF)
process.? Carbene fragment in these compounds acts a simple connecting structural fragment
and is not directly involved in the emissive process.
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Figure 1. Chemical structures of the investlgated CMA complexes.
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Heterocyclization of Terminally Functionalized
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Shift
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Electrophilic activation of propargyl silanes has been known to induce the 1,2-silyl shift,
generating allylic cations, stabilized by the p-silicon effect. In the absence of reactive
nucleophiles silyl dienes as reaction products are obtained. Intramolecular Friedel—Crafts
reactions in aryl-substituted propargylic systems, when activated by Brensted acids, give access
to silyl indenes.'?

Herein we investigate the 1,2-silyl shift in propargyl silanes containing an intramolecular
nucleophile 2a-b, derived from the silylated hex-5-yn-1-ol 1, and subsequent cyclization as a
novel synthetic approach towards 2-(1-trialkylsilyl)vinyl-substituted heterocycles 4. This
transformation could be induced by addition of various electrophiles (H*, Hal*, RSe"), providing
diverse substitution for the C=C bond in the final products. The versatility of this approach has
been demonstrated by synthesis various tetrahydrofuran, tetrahydro-2 H-pyrane, pyrrolidine and
thiolane derivatives.
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Scheme 1. General scheme for heterocyclization of propargyl silanes 2a-b
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Rh catalyzed C-H amination of pentacyclic triterpenoids
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Betulin, erythrodiol and uvaol are pentacyclic triterpenoid natural products that are
observed as secondary metabolites in many plants. These triterpenoids and their semi-
synthetic analogs exhibit several important pharmacological properties such as antitumor,
anti-inflammatory, antiparasitic, and anti-viral activities.! The aim of this work is to develop
synthetical approach towards unexplored introduction of amino functionality at triterpenoid
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Scheme 1. C-H amination of betulin

For this purpose, precursors 2 bearing sulfamate ester moiety were obtained, and converted
to oxathiazinanes 3 via Du Bois y-C-H bond amination.?2 Key intermediates 3 are further
converted into variously functionalized compounds 4 through the ring opening reactions
(X=N3,0S03H,. etc.)
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