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A series of bent-core mesogens 1[12,n], derived from planarized analogue1 of 

prototypical Blatter radical2 and possessing two different paraffinic tails, were synthesized and 
characterized by optical and thermal methods. The paraffinic tails were anchored sequentially 
on the functionalized planar Blatter radical by esterification reactions. Compound 1[12,12] 
exhibits two liquid crystalline phases with the clearing temperature of 160 °C. Remarkably, 
compound 1[12,12] easily supercools retaining the birefringent property of the mesophase even 
at room temperature. Different length of the alkyl chains and their partial fluorination are used 
to modulate the structure and stability of mesophases observed in series 1[12,n]. Synthesis, 
thermal, optical, and powder XRD will be presented. 
 

 
Figure 1. (a) The structure of bent-core mesogens 1[12,n]; (b) DSC trace of 1[12,12] obtained by 

heating and cooling the sample at 5 K/min; (c) Optical texture of a liquid crystalline phase obtained by 
cooling 1[12,12] from the isotropic phase and observed in polarized light. 
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The Pictet-Spengler reaction is an intramolecular electrophilic aromatic substitution 

reaction that allows for the cyclization of β-arylethylamines. The reaction is most notably used 
in the synthesis of the isoquinoline and indole alkaloid frameworks. These structural scaffolds 
of an immense range of structurally complex synthetic products are key elements of thousands 
naturally occurring isoquinoline and indole alkaloids and several of them being of enormous 
physiological and therapeutic significance.[1] For that reason, the expanding of substrates pool 
for Pictet-Spengler cyclisation is highly relevant and the reaction has undergone continuous 
modifications. 

A new prototype of the Pictet−Spengler reaction based on partial reduction of 
fluoroacetamides to imines by Cp2Zr(H)Cl (Schwartz’s reagent) followed by electrophilic ring 
closure will be presented. The protocol allow to avoid expensive and hardly available aldehydes 
and as a source of fluorinated moiety propose amides easily obtained from fluoroacetic acids, 
esters or anhydrides. The cyclization conditions are milder than in the classical reaction variants 
and the whole transformation provides an alternative for well-known method and allow to 
introduce products inaccessible so far. 
 

 
 

Scheme 1. A new approach to synthesis of fluorinated tetrahydroisoquinolines  
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Adenosine-5'-triphosphate (ATP) is a natural source of energy and signaling molecule 

present both inside the cells and in the surrounding area. The amount of extracellular ATP 
fraction is significantly higher in the tumor microenvironment in comparison with healthy 
tissue, which suggests its importance in the development and/or progression of cancer. 
However, in the extracellular environment nucleotides undergo rapid hydrolysis. The 
catabolism of extracellular ATP leads to the generation of adenosine-5'-diphosphate (ADP), 
adenosine-5'-monophosphate (AMP) and adenosine. To limit the possibility of ATP 
degradation, the modifications within the phosphate groups involving both bridged and non-
bridged oxygen atoms were introduced and the new ATP analogs were used for testing the 
ATP-dependent processes in cancer cells.  

ATP analogs containing ,-non-hydrolyzable hypophosphate P-P bond and a sulfur 
atom instead of one/or both, of the non-bridging oxygen atoms at the -phosphate group were 
synthesized. The syntheses were performed based on the modified oxathiaphospholane method 
[1,2], where hypophosphate salt reacts with 5’-O-(2-thio)-1,3,2-oxathia(or dithia)phospholane 
derivative of adenosine. Two P-diastereomers of the ,-hypo-ATPS were separated using 
RP-HPLC and designated as ‘fast’ and ‘slow’ in respect to their chromatographic mobility.  

The new compounds were tested for their cytotoxicity for different cancer cell lines. 
The cytotoxicity measurements for diastereomerically pure ATP analogs and ATP were 
performed using MTT assay. 

The in vitro biological tests demonstrated the differences between modified ATP 
analogs compared to their natural counterpart. Data obtained for individual diastereomers will 
be shown. 
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The Blatter radical and its derivatives are one of the prime scientific interests in recent 
years for their application in material science, due their fascinating properties like exceptional 
stability, spin π-delocalization, narrow electrochemical window and low excitation energies. 
In this context several synthetic methods for accessing this radical system have been recently 
improved and developed. As a contribution to the library of these methods, our group presented 
a one pot synthetic method to obatin the  
1-aryl-3-phenyl-1,4-dihydrobenzo[e]-
[1,2,4]triazin-4-yl radicals by addition of 
aryllithium to the readily available  
3-phenylbenzo[e][1,2,4]triazine followed 
by aerial oxidation (Scheme 1).[1]  
 

The general feature of all 1,4-dihydrobenzo[e][1,2,4]triazin-4-yl derivatives known to 
date is the presence of an aryl substituent at the N(1) position, such as Ph in the Blatter radical, 
which due to steric interactions between the C(8)-H and C(ortho)-H forms a large dihedral angle 

θ (38–82o) with the heterocycle.[2] This high 
torsion angle between the π planes limits spin 
delocalization from N(1) and affects 
molecular packing in the solid state, which in 
turn, impacts magnetic properties of the 
solids. A coplanar π substituent at N(1) 
would provide maximum spin delocalization, 
change in packing of the solid state, and offer 

a new platform for the design of functional materials. In 
this context, we described a simple and potentially wide-
scope method for the preparation of planarized Blatter 
radical, such as in Scheme 2.[3]  

The current work is focused on expanding the 
scope of this method and developing other methods for 
obtaining functionalized planar analogues of the Blatter 
radical in the context of molecular electronics and 
spintronic applications (Scheme 3). 
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Polythiophenes are one of the most important classes of conjugated polymers, with a 

wide range of applications, such as conducting films, electrochromics, and field-effect 
transistors [1, 2]. The literature reveals many references to electrochemical polymerization of 
thiophene. Conducting polymers can be generated both chemically and electrochemically. The 
electropolymerization method seem to be much better. However, the electropolymerization of 
thiophene is much more difficult than for pyrrole or aniline. This is due to the so-called 
„polythiophene paradox” - the oxidation potential of many thiophene monomers is higher than 
the oxidation potential of the resulting polymer. Futhermore, the substituents can significantly 
alter the processes of polymerization [3]. 
 

Electropolymerization is one of the most valuable techniques for obtaining oligomers 
and polymers. Spectroscopic and electrochemical characterizations were performed to highlight 
the structural attributes of the polymers. We would like to report our preliminary results devoted 
to the chemo- and electropolymerizaions of monomeric thiophene derivatives. 
Electropolymerization of monomers was carried out with use of cyclic voltammetry and 
electrochemical measurements were coupled in – situ with spectroscopic methods UV- Vis. 
The electrochemical cell used was the three – electrode type, working electrode for the cyclic 
voltammetric studies was a polycrystalline gold, platinum or glassy carbon. Voltammetric 
scanning of the molecules containing heterocyclic thiophene led to setting of conductive 
polymer layer on the surface of working electrode. 
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Development of stereocontrolled strategies leading to molecules of biological interest is 

of key importance in the contemporary organic chemistry.[1] A xanthone and chromanone ring 
system are key constituents of many natural products exhibiting diverse and useful biological 
properties.[2] 

We have developed novel and straightforward approaches to chromanones 2, 3 and 
dihydroxanthone 4 based on a cascade reactivity of chromone-3-carboxylic acids 1 as key 
starting materials. The synthesis of chromanones 2, 3 has been performed using Cinchona 
alkaloid catalysis to afford target products 2, 3 in good yield with enantioselectivity.[3] The 
synthesis of 4,4a-dihydroxanthone 4 has been realized under aminocatalytic conditions and 
involved the formation of dienamine intermediate that participated in the [4+2]-cycloadditon. 
Subsequent decarboxylative deamination was a key step of the cascade enabling the turnover 
of the aminocatalyst and the formation of the 4,4a-dihydroxanthone 4 derivatives.[4] 
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Macromolecules such as cyclodextrins (CD), cucurbiturils (CB) or calixarenes (CA) and 

their derivatives are tested as drug carriers or chemical sensors [1-4]. Drug molecule transport 
is possible as a result of inclusion complex formation. Organic molecule enters the cavity of 
the carrier ones. 

 
Scheme 1. Cyclodextrins, cucrbiturils and calixarenes (n=5-8). 

 
The competition of hydrophobic molecules for the cyclodextrin or cucurbituril cavities 

is well known in the literature. Much less attention is paid to interaction with inorganic 
molecules. The presence of inorganic molecules or ions may complicate the formation of 
inclusion complexes. 

The aim of the presented poster was to investigate the influence of phosphoric acid and 
its ions on the formation of cyclodextrin complexes. The complexation has been studied by 1H-
NMR titration method in aqueous solutions. The investigations confirmed the interactions of 
phosphate ions or molecules of phosphate acid with β-cyclodextrin. The formation of 
complexes 1:1 was observed. 

Based on results, the conditional stability constants of the inclusion complexes have 
been calculated. 
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The azole derivatives including imidazoles, e.g. econazole 1, miconazole 2, and 
triazoles, e.g. fluconazole 3 inhibit the biosynthesis of fungal sterols through the inhibition of 
CYP51 and are used as first line drugs to treat Candida infections.[1] The main azole drugs 
possess at least two principal pharmacophoric groups: iron coordinating group - consisting of 
imidazole or triazole ring, able to interact with the heme iron, and hydrophobic group - typically 
aromatic, near the iron coordinating group. The aforementioned azole derivatives belong to  
β-amino alcohols which are useful structures in organic and medicinal chemistry. Moreover, 
chiral β-amino alcohols containing heteroaryl moieties are of great importance as a key 
intermediates for the synthesis of physiologically active compounds.[2] Benzofuran is 
considered as an important structure due to its diverse biological profile.[3]  

The aim of this project was the enantioselective synthesis of benzofuryl β-amino 
alcohols 4 possessing the azole skeleton. The asymmetric transfer hydrogenation of the 
corresponding α-amino ketones obtained from the appropriate α-halo ketones led to the chiral 
products 4 in high yields and excellent enantioselectivities (96-99%), as determined by chiral 
HPLC. Further studies are in progress to determine the antifungal activity of compounds 4. 
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γ,γ-Disubstituted butenolides and related γ-lactones represents a common structural 
motif, found in wide variety of natural products relevant form the biological and medicinal 
chemistry point of view [1]. Therefore, much attention has been given to the development of 
synthetic methods allowing for their preparation, in a stereocontrolled manner. Within this 
research area, the asymmetric organocatalysis has proven highly useful, providing valuable 
solutions leading to enantiomerically enriched γ,γ-disubstituted butenolides [2]. 
 

 
Scheme 1 

In this reaserch a new organocatalytic approach to the synthesis of γ,γ‐disubstituted 
butenolides have been designed, employing a fully regioselective functionization of  
5-alkilidenefuran-2(5H)-one [3]. The use of aminocatalytic strategy for the activation of 
α,β,γ,δ-diunsaturated aldehydes,  allowed the reaction to proceed with high enantio- and 
diastereoselectivity. Furthermore, the synthesis benefits from a broad scope (26 examples) and 
the usefulness of the products have been shown in an example intramolecular Stetter reaction. 
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One of the most important goals of modern organic synthesis is the preparation of the 
compounds in optically pure form. In stereocontrolled synthesis, the most popular reactions are 
those catalyzed by transition metals with chiral ligands. 

The aim of the research was the synthesis of chiral pyridine-oxazolines derived from 
(+)-α-pinene, (–)-β-pinene and (1S,2R)-1-amino-2-indanol1. These novel chiral compounds 
may be used as ligands with donor nitrogen atoms used in asymmetric catalysis with transition 
metals. 
 

 
Scheme 1. Synthesis of chiral ligands. 

 
 The first step involved the synthesis of the appropriate terpene amino alcohols from  
(+)-α-pinene and (–)-β-pinene using known procedures.[2] Picolinic, nicotinic and isonicotinic 
acids were applied in the next step converting amino alcohols into amides by condensation 
reaction with DCC. The last step to prepare ligands involved cyclization of amides to 
oxazolines.[3] 
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Nucleophilic heterocylic carbenes (NHC) are considered as an important class of 

reactive species, which changed in recent three decades from laboratory curiosities to 
synthetically useful tools (organic synthesis tools) [1]. In 1991, Arduengo demonstrated, that 
imidazole-2-ylidene 1 bearing two bulky adamantan-1-yl groups at N(1) and N(3) is stable 
enough to be isolated and stored for a longer time at ambient conditions [2]. 

 

 The goal of the current project is the preparation of a series of new imidazole based 
nucleophilic carbenes of type 2 bearing alkoxy substituents attached to the N(3) or both, N(1) 
and N(3) atoms, starting with corresponding 2-unsubstituted imidazole N-oxides [3]. The 
isolated or only in situ generated alkoxyimidazol-2-ylidenes 2, including some enantiopure 
representatives, will be tested in diverse reactions as new catalysts or ligands.   
 In a series of recent experiments we demonstrated that upon treatment with 
triethylamine NEt3 in the pyridine solution, 3-alkoxyimidazolium salts 3a-b can be converted 
into reactive 3-alkoxyimidazol-2-ylidenes 2, which are able to trap the elemental sulfur yielding 
the corresponding 3-alkoxyimidazol-2-thiones 4a-b in high yields.  
Structures of all products were established based on spectroscopic data and elemental analysis.  
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The asymmetric allylic alkylation is an important tool for the synthesis of optically pure 
organic compounds. This reaction is generally promoted by soluble palladium complexes 
generated in situ by adding chiral ligands to a solution of π-allylpalladium chloride. A 
successful ligand design is very important in this process. 

Previously, we reported an entirely new method for the synthesis of bidentate phosphine 
ligands base on the Norphos motif [1]. Norphos is one of the highly efficient chiral biphosphine 
ligand for the rhodium-catalyzed asymmetric hydrogenation and Diels-Alder cycloaddition 
reaction [2].  

In this poster we wish to present Norphos and our Norphos derivatives and investigate 
the effectivness and usefulness of these ligands in the palladium-catalyzed asymmetric allylic 
alkylation reactions. 
 

Ph2P

Ph2P

H

H

RL=
Ph Ph

OAc

+ CH2(CO2CH3)2
Pd/L
base Ph Ph

CH(CO2CH3)2

ee up to 95%
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References 
[1] K.Szwaczko, O. M. Demchuk, B. Mirosław, D. Strzelecka, K. M. Pietrusiewicz, 

Tetrahedron Letters 57, 2016, 3491. 
[2] H. Brunner, et al. Chem. Ber., 1981, 114, 1137; H. Brunner, et al., Synthesis, 2008, 405



P-135 

Synthesis of C(3)-functionalized benzo[e][1,2,4]triazines 
Dominika Pomikło1, Agnieszka Bodzioch1, Małgorzata Celeda2, Piotr Kaszyński1,2,3 
1Centre of Molecular and Macromolecular Studies Polish Academy of Sciences, Sienkiewicza 112,  

90-363 Łódź 
2Departament of Chemistry, University of Łódź, Tamka 12, 91-403 Łódź  

3Department of Chemistry, Middle Tennessee State University, Murfreesboro, TN 37132, USA 
dpomiklo@cbmm.lodz.pl 

 
In recent years, benzo[e][1,2,4]triazines are becoming increasingly important building 

blocks for pharmacophores and organic materials. Therefore, new methods for synthesis of this 
heterocyclic skeleton and access to a variety of functional derivatives are continuously being 
developed.[1] For pharmacological applications particularly important is the functional 
substituent at the C(3) position of the benzo[e][1,2,4]triazine which typically is an amine, 
aromatic or aliphatic group. Unfortunately, each class of these compounds requires a separate 
multi-step synthesis. The goal of our project was to develop a general precursor for the synthesis 
of a wide variety of C(3)–functionalized benzo[e][1,2,4]triazines 1 using a common and readily 
available precursor. For this purpose, 3-aminobenzo[e][1,2,3]triazine 2 has been selected and 
transformed into 3-Cl and 3-I derivatives 3. Their reactions with nucleophiles (X = Cl) and Pd-
catalyzed (X = I) reactions give rise to a broad range of C(3)–functionalized 
benzo[e][1,2,4]triazines 1. 
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Chiral catalysts containing both acidic and basic (nucleophilic) structural units are 

gaining importance in the development of asymmetric synthesis [1]. Thiourea derivatives play 
an important role in catalyst design and modification. Recently, bifunctional organocatalysts 
that possess a thiourea moiety and an amino group on a chiral scaffold have been successfully 
applied in different asymmetric transformations, such as aldol reaction, Morita-Baylis-Hillman 
reaction, Mannich reaction, Henry reaction, and Michael addition [2,3].  

We have designed and synthesized thiourea derivatives based on chiral frameworks of 
2-azabicycloalkanes [4] and Cinchona alkaloids.  
 

 
The new compounds were tested as organocatalysts in the asymmetric Michael addition 

reaction of nitromethane to trans-chalcone giving products with good yields and high 
enantioselectivity (up to 90%). 
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Colchicine 1 is a tropolone alkaloid naturally occurring in plants of Liliaceae family 
especially in meadow saffron (Colchicum autumnale). It possesses antimitotic, antifibrotic, 
anti-inflamatory activity and can efficiently relieve the symptoms of gout attack. Moreover, 
colchicine is a potent anti-mitotic agent and shows carcinogenic activity [1]. Synthesis of 
colchicine derivative has been made to decrease its toxicity and increase its therapeutic 
properties [2-4]. Colchiceine 2 and 10-methylthiocolchicine 3 are well known semisynthetic 
derivatives of colchicine. Compound 3 
is less toxic and has good therapeutic index.  
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Scheme 1. Structure of colchicine 1, colchiceine 2 and 10-methylthiocolchicine 3 molecules. 
 

Based on the above, a series of new colchicine derivatives were synthesized. Its 
cytotoxic activity was tested mainly against SKOV-3 ovarian cancer cell culture model. 
Structures of active compounds were also calculated by semiempirical methods DFT/PM5/PM7 
and molecular modeling to be able to explain their biological activity. 
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Photochromic materials have been used in optical information processing for several 

decades. Due to the possibility of modifying the molecular structure, materials containing 
azobenzene group turned out to be particularly interesting. Derivatives of 2-azabicycloalkanes 
are widely used in research on biological activity as well as in stereoselective synthesis [1]. In 
our research, we focused on 2-azabicycloalkanes substituted with thiourea as scaffolds for 
azobenzene derivatives. The final products were synthesized in the coupling reaction of the 
corresponding amine based on a bicyclic skeleton and the azo compound with the 
isothiocyanate moiety. 

The effect of structure and configuration of a rigid bicyclic fragment, the presence of 
thiourea moiety and the azobenzene fragment on physicochemical properties of the obtained 
systems will be discussed. 
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The development of Lewis basic organocatalysts for several types of asymmetric 
reactions has received much attention over the past decade.1 A particular focus has been in the 
development of chiral catalysts based on N-heterocycles. Among others, N-oxides are powerful 
electron donors and, when possessing rigid chiral skeleton, they can provide good efficiency in 
asymmetric reactions. It has been shown, that whilst the amines are generally superior to the  
N-oxides for acylation, the N-oxides are superior for sulfonylation and silylation.2 Several 
chiral pyridine N-oxides have been introduced to effect the desymmetrization of meso-
epoxides.3 

We present the synthesis of new Lewis bases that feature a pyridine N-oxide fragment 
attached to a chiral imidazole functionalyzed backbone. The enantiomeric pure compounds 
were tested in asymmetric reaction of benzaldehyde with allylchlorosilanes or in opening the 
meso-epoxides. 
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The proper level of serotonin is one of the most important factors affecting the state of 
mental health. Too high level of this neurotransmitter is associated with manic behavior, while 
reduced serotonin level leads to depression [1]. Due to this, the search for new drugs for central 
nervous system disorders, including psychiatric disorders largely relies on the search for active 
ligands of serotonin receptors [2]. The group of long-chain arylpiperazines [3] can be included 
among the active ligands of the mentioned receptors. There are reports in the literature about 
the increase in ligand activity by stiffening the flexible carbon chain present in the structure of 
the molecule [4]. 

The aim of the conducted research was the synthesis and evaluation of the activity of 
new long-chain arylpiperazine having a stiffened carbon chain, containing a part of  
1,2,4-triazolo[4,3-a]pyridin-3(2H)-one or salicylamide. Compounds were tested for their 
affinity for selected serotonin and dopamine receptors. Interesting results have been obtained 
describing the dependence of Structure-Activity  (SAR). 
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Our recent investigations were connected with the reduction using silanes in the 

presence of  KOH1. They appeared that results of these reactions strongly depended on the 
relative position of particular substituents. This reaction is for carboxylic acid esters a 
regiospecific method of its desulfinylation2. In our further investigations 1-methyl-4-
methylsulfinyl)methylsulfinylbenzene was employed having in mind that sulfinyl moiety is 
also an EWG substituent.  
 

 
 

The outcome of these studies, including the synthesis of chosen sulfoxide and 
transformations leading to dialkyl sulfoxides will be presented.  
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Aminocyclopropanephosphonic acids, defined as analogues of amino acids in which the 

carboxylic group is replaced by a phosphonic acid moiety acids have attracted considerable 
attention due to their interesting synthetic studies and their useful biological activities.[1] 

As a part of our continuing interest in the synthesis of phosphonic analogues of 
biologically active compounds, we concentrated our studies on aminocyclopropanephosphonic 
acids.  
Our general approach to this type of structure is based on an asymmetric cyclopropanation of 
vinylphosphonates using enantiomerically pure (S)-dimethylsulfonium (p-tolylsulfinyl)- 
methylide.[2] Based on this concept the synthesis of enantiopure 
aminocyclopropanephosphonic acids was developed.[3] The highly stereoselective acylation of 
cyclopropane ring under control of the chiral sulfinyl group provided to substituted 
cyclopropylphosphonate, which are the useful intermediate in the synthesis of precursors of 
aminocyclopropanephosphonic acid. 
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Arene-ruthenium(II) complexes with different ligands has been recognized as chemo 

therapeutics agents  alternatives to cisplatin and its oxaliplatine analogs.  The arene substituent 
is relatively inert towards displacement and is known to stabilize ruthenium in its +2 oxidation 
state under physiological conditions [1]. Both the size and hydrophobicity of the coordinated 
arene substituent as well as the structure of the mono- or bidentate ligands can have an influence 
on cytotoxic activity of arene-ruthenium(II) complexes [2].  As well know,  all substituents 
enhance pharmacological properties of half-sandwich arene-Ru(II) complexes making them 
ideal for preparing multifunctional drugs [3]. It is known that melanoma is the most difficult to 
cure of all skin cancers, due to its high resistance to anticancer drugs. It is already known that 
arene-ruthenium(II) complexes display anti-melanoma activity, which is possibly based on the 
interference with mTOR and independently from EGFR (epidermal growth factor receptors) 
inhibition. So far in  the literature have described  anticancer activity  of  complexes a pyrazole 
derivatives with various metal ions e.g. Cu (II), Zn(II), Co(II) and Ni(II) [4-7]. 

The aim of this study includes the synthesis of newly arene-ruthenium(II) complexes  
with  pyrazole derivatives, also  biological examination was determined (anticancer activity of 
novel compounds on three cell lines HL-60, NALM-6 and WM-115). 
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1,3,5-triaza-7-phosphaadamantane (PTA) has recently received great interest of organic 

chemists and has been a subject of several overviews, eg [1]. As a result of the enzymatic 
acetylation of racemic P-sulfide hydroxymethyl derivative of PTA, performed under kinetic 
resolution conditions, both enantiomers of the product were obtained for the first time, whose 
absolute configurations were determined by crystallographic analysis [2]. The single molecules 
of each enantiomer are present in the asymmetric units. Both structures were deposited at the 
Cambridge Crystallographic Data Center: CCDC 1842806 for R-enantiomer (Figure 1.) and 
CCDC 1842807 for S-enantiomer.  

The results obtained will be presented and discussed. 

 
Figure 1. 
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