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Nucleoside analogues play an important role in medicine as antiviral agents. Many 5-
substituted derivatives of 2’-deoxyuridine inhibit the replication of herpes viruses (e.g., HSV
and VZV) [1]. Only at the beginning of the XXI century several groups reported a few sets of
modified nucleosides that displayed in vitro antimycobacterial activity [2]. Recently we
synthesized 2’-deoxypyrimidine nucleoside derivatives bearing extended alkyloxymethyl or
alkyl(1,2,3-triazol-1-yl)methyl substituents at С-5 position and demonstrated their effective
bacteriostatic activity against Mycobacterium tuberculosis strains [3]. However, the
nucleosides with large hydrophobic fragments are insoluble in water thus limiting the
biological investigations. The goal of this work was to synthesize and to study antibacterial
activity as well as anti-HSV-1 activity and stability of 5’- derivatives of C-5 modified
nucleosides in human blood serum.

X = OH, NH2, Y = OH, N3, NH2, Z = OH,
I, N3, NH2, OP(O)(OH)2,
HO(C2H4O)3C(O)O, n = 10-14

X = OH, NH2, Y = OH, Z = OH, I, N3,
OP(O)(OH)2, HO(C2H4O)3C(O)O, n = 8,
10, 12, 12

All compounds were not cytotoxic at concentrations up to 200 μM for Vero cells and
up to 100 μM for A549 and Jurkat cell lines. 5’-Monophosphates and 5’-triethylene glycol
derivatives of C-5 modified nucleosides were stable in human blood serum over a period of
2 –24 hours, that allowing their application as potential prodrugs. According to preliminary
data, synthesized 5’-monophosphates and 5’-triethylene glycol derivatives demonstrated
moderate activity in vitro against two laboratory strains of human herpes simplex virus type 1
(HSV-1): acyclovir-sensitive (HSV-1/L2) and acyclovir-resistant (HSV-1/L2/RACV) in the
Vero cell culture. 5’-Triethileneglycol derivatives effectively inhibited the in vitro growth of
Mycobacterium smegmatis, Staphylococcus aureus and Mycrococcus luteus.
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We have studied thermoelectric magneto- thermoelectric properties of Bi1-xSbx foils in
semimetal and semiconductor states. The Bi1-xSbx foils were prepared by crystallization a thin
layer of the melt on the inside polished of surface of a rapidly rotating copper cylinder. The
cooling rate of the liquid phase was ~5*105 K/s [1]. The rapidly solidified foils have a
microcrystalline structure and texture (1012) with thickness 15-40 m.
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Fig.1. Resistance and thermopower (inset) as a function of temperature for the Bi and
Bi1-xSbx foils. 1- Bi, 2- Bi-3at%Sb, 3- Bi-9at%Sb, 4- Bi-15at%Sb.

The thermoelectric figure of merit depending on the foils structure, magnetic field and
entire temperature has been calculated.

It is discussed the question the enhancement of the thermoelectric figure of merit in
semiconductor Bi1-xSbx foils at high temperatures, using the reduction phonon-thermal
conductivity, due to phonon – grain boundary scattering.
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This paper reports results on investigations of the dynamical behavior of a
semiconductor laser with quantum dots active medium under the influence of a feedback from
double external cavity. This configuration is treated in the framework of Lang-Kobayashi
equations. The locus of external cavity modes is found to be elliptic, as in case of
conventional optical feedback, but also represents different shapes, even with possible
satellite bubbles. The nature of bifurcations and the stability of steady state solutions are
analyzed in dependence on different parameters. A bifurcation analysis is carried out
revealing the points of saddle-node and Hopf bifurcations. The effect of the different
parameters on the stabilization and destabilization of laser emission is investigated. Finally,
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