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Abstract: Determining the conditions allowing an efficient one-pot synthesis of the largest possible panel of
prebiotic compounds may shed light on the plausible scenario in which the processes that started life might have
occurred. We report experiments describing the syntheses taking place from formamide. The warming of formamide
at 170°C and 180"C in vacuo Yyielded large panels of different compounds: purine and nucleobases (adenine, cytosine
and wracil), amino acids (glycine, alanine), hypoxanthine, pterine. urea and urocanic acid. After that to model the
Solar Wind radiation, these probes were irradiated at 25°C with 170 MeV protons generated by the Phasotron  facility
of the Joint International Nuclear Institute (Dubna, Russia) as the absorbed dose was 6 Gy. New panel of compounds:
timine,  2-methylpurine, ~ 6-methylpurine, 4-methyicytosine and one  nucleoside, 6-carboxamido-9--D-
ribofuranosylpurine, were detected. The mechanisms of the reactions of nucleobases, urea and amino acids formation
from formamide were simulated at SCS-MP2 ab initio level.

Acknowledgements: Funding of this work by the National Science Fund, under Grant DN09/7/2016 is
gratefully acknowledged.

Keywords: Formamide, Prebiotic compounds
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Abstract: Due to the increase of antibiotics resistance. there is an urgent need to develop new and innovative
antimicrobial agents. Plants have long been investigated among the potential sources of new agents. They coniain
many bioactive compounds that can be of interest in therapy. Because of their low toxicity, there is a long practice of
using dietary plants in the treatment of infectious disease in the world's traditional medicine. It is known that some
members of the Crassulaceae family exhibit antiseptic and antibacterial properties. There is information about several
health benefits of the succulent plant Graptopetalum paraguayense E. Walther (GP). a species of the same plant
family: pancreatic damage and diabetes, ovalbumin-induced asthma, hypertension, alleviation of hepatic disorders,
anti-colon cancer activity etc. However. there is no information in the literature on the anti-conjunctivitis, antiviral
and antibacterial activity of Graptopetalum paraguayense E. Walther.

The proposed research is pioneering and is part of project focused on the development of unified theoretical
and experimental approaches for active components isolation und antimicrobial activity evaluation of Graptopetalum
paraguayense E. Walther. The aim of our study is to evaluate in vitro antibacterial effect and cytotoxicity of
Graptopetalum paraguayense E. Walther (Crassulaceae) extracts.

To study the components of Graptopetalum paraguayense the GC-MS analyzes were performed on the extracls
obtained from lyofilizated GP leaves. The three main groups of organic compounds were identified by GC-MS analysis
in the plant: lipids A (fatty acids, sterols and terpenoids). polar metabolites B (aminoacids, hydroxycarboxylic acids,
sugars, and sugar alcohols) and phenolic acids C.

The cell lines Lep, RD64 and green monkey kidney cell line (Vero) were used for cytotoxicity assay (MTT-test)
of the whole aqueous extract and the three main fractions. Minimal inhibitory concentrations (MICs) were determined
on six bacterial strains according to ISO 20776/1-2006. The biofilm inhibitory effect was evaluated using the protocol
of Stepanovic (2000). The cell redox activity of treated bacterial cells was measured after reduction of a terazolium
salt.

The aqueous extract of Graptopetalum paraguayense E. W. alther as well as fractions C and A have not cytotoxic
effect on RD64, Lep cells and Vero cell line. The MIC values ranged between 0.63 and 2.5 mg/ml. The ethylacetate
fraction C was characterized by the highest antibacterial effect and strongest reduction of the bacterial metabolic
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Abstract: The proposed research is important in the era of increasing drug resistance of parasites such as
Plasmodium, Leishmania, Giardia ete, which are, a substantial cause of mortality and morbidity in the world,
especially in poor and developing countries. A series of 24 selected chalcones were initially synthesized and submitted
{0 in vitro screening for their activities against the following protozoas: Plasmodium Jalciparum (causing malaria),
Giardia lamblia (causing giardiasis) and Trichomonas vaginalis (causing trichomoniasis). The cytotoxicity profile of
Hela cell line was evaluated through MTT viability assay and the selectivity index (SI) was calculated. The
compounds sintesized are in four different groups depends of the substituents in two molecule moieties A and B (A-
CH=CH-CO-B). The results revealed that all the chalcons displayed antiparasitic activity against P. falciparum, G.
lamblia and T vaginalis. The most active compound against P. falciparum is chalcon with 3° 4 \5 "-Trimethoxy- and
3,4-Dimethoxyphenyl-substituents in A and B, respectively. This chalcon was Jound t0 be a lead compound with the
highest potency (ICsy = (.11 ugml), as compared to licochalcone (ICsy =1.43 ugml) and with high selectivity index
0f 83.93. The ICsy values of all compounds were in the range 0.10-0.40 ug/ml for MRC-2 (chloroguine sensitive) and
0.14-0.55 pg/ml for RKL-9 (chloroquine resistant) strains of P. falciparum. Chalcon with 2°5 "-Dimethoxy- and 4-
CFj- substituents in A and B, respectively was found to be most active against T. vaginalis (ICso = 7.7 ug/mly while
the indolyl chalcon with 4 -lodo-substituent in 4 is the most active compound against G. lamblia (ICso = 4.8 ugiml).

Quantum-chemical calculations at B3LYP/MID] level were used to study the molecular geometry and
electronic structure of the selected derivatives. The energy gap between the highest occupied molecular orbital
(HOMO) and lowest unoccupied molecular orbital (LUMO), HOMO-LUMO gap (AHOMO—-LUMO), total dipole
moment and number of electrons have been calculated using the theoretical computations to reflect the chemical
reactivity and kinetic stability of compounds.

Keywords: Chalcones, in viiro, DFT, antiparasitic activity.
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