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XPOHHUKA

00 utorax 23 MexayHapoaHoii KoH(epeHINH 110 H30NIPEeHOUIaM

(Munck, 4—7 cenmsabps 2016 200a)

B nepnon ¢ 4 o 7 centabps 2016 rona B MuHcke Ha 6a3ze MHCTHTYTA Onooprannyeckoit xumnun HAH
benapycu cocrosimacek 23-1 MexxgyHaponHas KoH(pepeHIns 1mo u3onpeHonaM. B Hell mpuHIN ydacTue
6onee 100 yuensix u3 Pecniybnuxu benapych n ipyrux crpas.

I'maBHas nenb KOH(QEpPEHIHMH — aHaJIW3 COBPEMEHHOTO COCTOSHHUS Hay4YHO-HCCIIEI0BATEIbCKUX
paboT B 0071aCTH U30MPEHOUIOB — IIUPOKO PACIIPOCTPAHCHHON U BEChbMa MHOTOUHCICHHON TPYTIIIBI IPH-
POIHBIX COSAMHEHUN, ONIPEeIICHUE NTEPCIIEKTUBHBIX HATPABICHUH UX UCCICAOBAHUN M HAYYHO-TEXHOJIO-
THYECKOT0 Pa3BUTHS B MHTEPECAX COBPEMEHHBIX XMMHUKO-(apMarieBTHIeCKIX, MOJIEKYIIsIpHO-OHOIoOr ae-
CKUX, OMOMEINIINHCKUX U arpOXUMUYECKHUX TTPHITOKEHHH.

B xoze koH(pepeHIH TpeCTaBIcHO 36 JOKIIAIOB, B TOM YHCIE § IJICHAPHBIX U 11 KITFOYEBBIX, a TAKKe
52 cTeHaoBBIX cooOuIeHus. [1neHapHbie 1 KITI0UYeBbIe TOKIA bl ObLIN CACTAaHbI BELYILIUMH YIEHBIMH-CIICIINAIIU-
CTaMH B IAaHHOM 00J1acTH 3HAHMIA U3 MHOTUX cTpaH Mupa: benapycu, BenukoOpurtanuu, ['epmanuu, ['onnanauy,
Wramun, [onpom, Poccun, CIIA, Yikpaunsl, Yexuu n SAnonnn. HeoOXoauMo OTMETHUTh aKTHBHOE Y4acTHE
B paboTe KOH(epEeHIINN MOJOABIX YUYCHBIX, BRICTYITHUBIINX B JUCKYCCHSAX U MPEACTABUBIINX MHTEPECHbIE YCT-
HBIE JIOKJIA/IBI ¥ CTEH/IOBBIE COOOIIEHHS, JTyUIIIHe N3 KOTOPBIX OBLIM OTMEUEHBI HarpaiaMH.

PaboTa koH(pepeHIIY 1 ITpOBeIeHHast 00Iast TUCKYCCHS NOKa3aH, YTO aKTyaJIbHBIMU 1 ITEPCIICKTHUB-
HBIMH HaIlpaBJICHUSIMU UCCICIOBAHUM B 001aCTH N30IPEHOUIOB SABIISIIOTCS:

- TIOUCK HOBBIX MEPCIEKTUBHBIX HCTOYHUKOB U30MPEHOUTHOTO CHIPhsS Cpeir 0ObEKTOB PACTHTEIBHO-
0 MHpPa U OTKPHITHE HOBBIX CTPYKTYPHBIX THUIIOB MPUPOIHBIX U30MPEHOUIOB — OCHOBBI JJISI CO3MaHUS
YHUKAJTBHBIX METUITMTHCKHUX U CEJIbCKOXO3IHCTBEHHBIX IIPEIapaTos;

- OTKPBITHE HOBBIX BHJIOB OMOJOTMYECKON aKTUBHOCTH, U3y4eHHE 0COOCHHOCTEH (hPM3HMOIOTHYECKOTO
JelicTBUs, IMyTell OWocuHTE3a W OuorpaHchopManuii MPUPOAHBIX W CHHTETHYECKHX H3OIPEHOU/IOB,
CTPYKTYPHO-(QYHKIIMOHAJIBHBIX B3aUMOCBS3€H, a TAK)K€ MEXaHU3MOB UX YYacTHUsl B KOHTPOJIE MPOLIECCOB
JKU3HEACATEIBHOCTH;

- pa3paboTKa palMOHAIBHBIX MOIXOI0B K HATIPABICHHOMY XUMHUYECKOMY CUHTE3Y IMPUPOJHBIX H30-
MPEHOUIOB M X aHAJOTOB, MUKPOOHOJIIOTHYECKNH CHHTE3 U XUMUYIEeCKOe MOACITHPOBAHNE (PepPMEHTATHB-
HOTO CHHTE3a B MHTEpEecax pelIeHUs MpoOJIeMbl MPAaKTHYECKOH JTOCTYIMHOCTH (PM3HOJIOTHYECKH 3HAYH-
MBIX PHPOHBIX BEIIECTB;

- MOJIEKYJISIPHO-OHOJIOTHYECKUE, TEHHO-UHKEHEPHBIE, IKOJIOTHUECKUE U MEIUIIMHCKHUE UCCIECA0BAHNUS
H30TPEHOUIOB.

IIpencraBnennple Ha KOH(PEPEHIINU AOKIAABl yOSAUTEIHEHO MPOJCMOHCTPHUPOBANIN BBICOKHN Hayd-
HO-METOINYECKHH YPOBEHb HCCICAOBAHHN, IIPOBOANMBIX YUEHBIMH Pa3HBIX CTpaH, M JOCTOWHOE MECTO
Hayku bemapycu, Haxozseics B 4icie MUPOBBIX JINJEPOB. PabOTHI BRITIOTHSAIOTCS B paMKaxX HaIlHOHAIb-
HBIX U MEKHAIlMOHAIBHBIX TPOEKTOB W MPOTpaMM M BHOCST CYIIECTBEHHBIH BKJaJ B IOHHMaHHUE
POJIU U30MPEHOUIOB B (DYHKIIMOHUPOBAHUH KUBBIX OPraHU3MOB, B TOM YHUCIIC B KQUECTBE PEryJIATOPOB
U YYACTHUKOB OOMEHHBIX ITPOLIECCOB.

B xome BcecTOpoHHETO OOCY)KICHHUS JOKJIAJOB OblIa MOMYCPKHYTA IIEIECOOOPA3HOCTH PACIIHPEHHUS
U ynIyOJIeHUs] WCCIENOBAHUM TIO0 BBIMICTICPEYHCICHHBIM MEPCHEKTUBHBIM HAIPABICHHSM HCCIIETOBaHUH.
VYYacTHUKHY KOH(PEPEHIINN OTMETHIIH TIOJIE3HOCTh 1 BBICOKYIO HAyYHYIO 3HAYMMOCTb ITPOBEIEHHOTO (opyMa,
CITIOCOOCTBYIOIIETO YCTAQHOBJIEHHIO HOBBIX TBOPYECKHX CBS3€H [UIS pEIICHUS aKTyaJbHBIX Hay4YHBIX
W MpaKkTUYecKuX npoodiuem. [IpuHsATO penieHne npoBecTr odepeHyo 24-10 MexyHapoaqHy0 KOH(DEPEHIHIO
1o M30IpeHor1aM Ha 6a3e benocTokckoro rocynapcterHoro yaupepcurtera (Ilonpma) B 2018 romy.

B nHacrosiiiem HoMepe sKypHaia ImyOJIMKYOTCS TE3UCHI JOKJIAI0B 23-if Mex ayHapoaHol KoH(pepeHIun
TI0 M30TIPEHON1aM, He BoIIenmye B BeITyck Ne 3 sxypHana «Becni HampissHanpHalt akagamii HaByk bemapyci.
CepbIst XIMIYHBIX HaBYK» 3a 2016 T0/1, BCEenno MOoCBAIIEHHBIN MaTepraiaM JaHHOH KOH(EpEHIHH.
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CONJUGATES OF BETULINIC ACID WITH AMINES
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Betulinic acid is an important substance for design-
ing of new drugs. Their derivatives have anti-
cancer, antimicrobial, anti-inflammatory and anti-
HIV activity. We synthesized derivatives of betu-
linic acid for subsequent tests of the biological ac-
tivity.

We obtained three series of derivatives of betulinic
acid. Two series contained conjugates of a he-
miester with ethylene diamine, piperazine and
spermine. The third series consists of conjugates
with picolyl amines. (Fig. 1) The synthetic proto-
col for the first (I) and the second (II) series was
based on three generally applied synthetic stages:

(a) Coupling the hemiester with three Boc-
protected amines: N-Boc diethyl amine, N-Boc
piperazine and N?,N°,N*-tris(N-Boc)-spermine by
T3P. (b) Removing of benzyl protection group by
catalytic hydrogenation with 1,4-cyclohexadiene as
a source of hydrogen. (c) Removing the Boc pro-
tecting group by a solution of HCI in 1,4-dioxane.
The third (III) series was the last one and for it, a
simpler and more effective protocol was used, and
its synthesis consists of only coupling of unpro-
tected hemiester of betulinic acid with picolyl
amines activated by T3P.
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Hemiesters were prepared by three different ways.
The first hemiester was prepared from betulinic
acid by a two step synthesis. It consists of protec-
tion of carboxyl functionality of betulinic acid by
benzyl bromide and of a formation of hemisuccin-
ate by a reaction with succinic anhydride in pyri-
dine. The yields varied in the range of 80 and 95
%. The second hemiester was prepared by a six-
steps process. Synthesis consist of a protection of
3-hydroxyl group by acetic anhydride, a formation

of chloride by oxalyl chloride, attaching of ethyl
protected glycine, removing of all protection group
by lithium hydroxide, a protection of carboxyl
group of glycine by benzyl bromide and a for-
mation of hemisuccinate. The yield also varied in
range of 80-95 %. The third hemiester was pre-
pared by a reaction of betulinic acid with succinic
anhydride. The yield was practically the same as in
the previous ways.
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All series of resulting derivatives were tested for
cytotoxicity on the cells of human T-lymphoblastic
leukemia, breast adenocarcinoma, cervical cancer,

and also on normal human fibroblasts for compari-
son. Also they were tested against some microor-
ganisms.

A financial support from the projects MSMT COST LD15012, a part of the COST Network CM1407 and TACR TA03010877 are

gratefully acknowledged.
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For decades, the steroid analysis serves in diagnos-
tics of endocrinopathies related to deficiency of
steroidogenic enzymes or to disturbed regulation of
hypothalamo-pituitary-adrenal and hypothalamo-
pituitary-gonadal axes. It is also useful in assess-
ment of predisposition to steroid-related cancers
and for their diagnosis. Modern techniques of in-
strumental analysis such as liquid chromatography-
tandem mass spectrometry (LC-MS/MS), gas
chromatography (GC) or gas chromatography cou-
pled to tandem mass spectrometry (GC/MS/MS) in
combination with computer-aided data processing
are well worked out and allow highly efficient de-
tection and classification of various disorders par-
ticularly in neonatology and pediatrics. On the oth-
er hand, the altered steroid metabolome may be
closely associated with additional pathologies. We
have previously investigated the role of endoge-
nous steroids and their diagnostic use in premen-
strual syndrome' and, more recently, in further
CNS diseases such as epilepsy’, postpartum de-
pressions’, affective and anxiety disorders®, au-
tism®, schizophrenia®, multiple sclerosis’ and Alz-
heimer’s disease (AD)®. While in the case of post-

partum depression the predictive value of circulat-
ing steroids was limited, in the remaining patholo-
gies we found good or excellent predictivity, par-
ticularly in autism, AD and in affective and anxiety
disorders. Besides the CNS disorders, we also the
role of endogenous steroids in pregnancy compli-
cations such as preterm labor’ and intrahepatic
cholestasis of pregnancy (ICP)'’. Our results ob-
tained in the frame of ICP study indicated a poten-
tial use of steroid metabolomics in the diagnostics
of ICP and gestational diabetes mellitus even when
estimating a predisposition to these pathologies in
out of pregnancy. Besides the diagnostic use, the
steroid metabolomics contributed to explanation of
pathophysiology of the above-mentioned disorders
and allow to explain some aspects of human partu-
rition and labor such as steroid feto-maternal dif-
ferences in progestogens, estrogens and GABAer-
gic steroids, which may be based on specific pla-
cental  distribution of  pluripotent  17pB-
hydroxysteroid dehydrogenases (HSD17Bs) and
perhaps  subfamily 1C  aldoketoreductases
(AKRI1Cs)" (Fig. 1).
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AKR1Cs
17B-OH < 17-oxo

HSD17B6, HSD17B10, HSD17B11
17B-OH - 17-ox0

20a-OH < 20-oxo PLACENTA 20a-OH = 20-0x0
30-0OH < 3-oxo0 3a-OH -> 3-ox0 > 3B-OH
HSD17B7 AKRICs
17B-OH & 17-oxo 17B-OH - 17-ox0
30-OH < 3-ox0 20a-OH -> 20-oxo
38-OH < 3-0x0 3a-OH - 3-oxo
HSD17B1, HSD17B12 HSD17B2, HSD17B14
17B-OH & 17-oxo 5 i 17B-OH = 17-0x0
200-OH ¢ 20-oxo T | D 200-OH -> 20-oxo
= | —
estradiol ¢ estrone O L estradiol -> estrone
20a-dihydroprogesterone ¢ progesterone L 20a-dihydroprogesterone - progesterone
(relaxant) 20a-dihydropregnenolone ¢ pregnenolone 2 (relaxant) 20a-dihydropregnenolone -> pregnenolone
(GABA-ergic) allopregnanolone ¢ 5a-DHP (GABA-ergic) allopregnanolone - 5a-DHP
(GABA-ergic) pregnanolone ¢ 58-DHP (GABA-ergic) pregnanolone -> 58-DHP

Figure 1. Simplified scheme of the effects of placental oxidoreductases in human late pregnancy

Besides, we found an association of ICP with per-
sistently attenuated C17 hydroxylase-C17,20 lyase
enzyme (CYP17A1) in the lyase step for so called
steroid “backdoor” pathway, which shifts the bal-

ance between toxic sulfated pregnanediols (toxic
for fetus but benign for mother) and nonthreaten-
ing sulfated C19 5a/B-reduced-17-oxo counterparts
to the former noxious steroids'® (Fig. 2).
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Figure 2. Simplified scheme of source, transport (mother-> fetus) and metabolism of
pregnanediols in fetoplacental unit. Maternal zona reticularis (backdoor pathway); ICP
patients: | CYP17A1 lyase activity - (J{reduced sulfated androstanes, reduced

sulfated pregnanediols - PD)

Our further results indicated lower activity of ad-
renal zona reticularis in female AD patients when
compared with age- and gender-corresponding
controls. Generally, our data indicate that the im-
balance in activities of adrenocortical zones may

REFERENCES

participate in the pathophysiology of diseases,
which are unrelated to steroid metabolism at first
glance and our results exhibit that the steroid
metabolomics may be valuable even in these cases.
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Trilobolide (Tb), a sesquiterpene lactone from La-
ser trilobum (L.) Borkh. (Apiaceae), is attracting
much interest due to its extraordinary pharmaco-
logical properties. Mainly, its potency to irreversi-
bly inhibit sarco/endoplasmatic reticulum Ca2+-
ATPase has brought this natural product under the
microscope of cancer treatment research. As long
as there are still unanswered questions regarding
its investigation, a need for novel analytical tools
emerge. Since immunoassays often serve as pow-
erful tools within investigation on natural products,
we synthesized novel Tb-bearing conjugates and
used them for immunization of rabbits and conse-
quent development of immunoanalytical method.

Polyclonal antibodies raised against Tb-succinoyl-
bovine serum albumin conjugate were determined
as the most suitable for the development of chosen
immunoassay format, indirect competitive en-
zyme-linked immunosorbent assay (ELISA), using

avidin-biotin technology. The method was evaluat-
ed for its specificity, reproducibility, sensitivity
and accuracy. Presented ELISA has demonstrated
rather low cross-reactivity to other structurally re-
lated compounds not exceeding 6.1%. The system
has also exhibited a satisfactory reproducibility
expressed as intra- and inter-assay coefficients of
variation reaching up to 9.7% and 11.4% respec-
tively. Detection limit of 849 pg/mL and 50% in-
tercept of 8.89 ng/mL suggest sensitivity of sys-
tem.

The method was applied for Tb determination in
three different plant parts of L. trilobum, while
obtained results were in concordance with those
obtained by conventional chromatography tech-
nique. Based on conducted experiments, we have
proposed the use of presented ELISA for quantifi-
cation of Tb in complex biological matrixes such
as plant extracts.
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OXIDATION OF ISOPRENOID OLEFINS WITH BENZENESELENINIC
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Polyoxygenated steroids is a family of compounds
widely distributed in marine organisms.' Oxyster-
ols attract much attention because of diverse bio-
logical effect in cell cultures.” The endogenous
chg)lestane—3B,Sa,6[3—triol is reported as a cytotox-

Here we present a new oxidizing reagent for ole-
fins in the isoprenoid system.*

The reagent consists of benzeneseleninic anhydride
and trimethylsilyl triflate. It is likely that the oxida-
tion proceeds via a reactive species - benzene-
IC. seleninyl cation.
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It has been shown that different products are
formed with this generated in situ species depend-
ing on the specific structure of olefin. The 1,1-
disubstituted olefins afforded mostly o,p-
unsaturated carbonyl compounds. The sterically
encumbered tri- or tetrasubstituted olefins yielded
1,2- or 1,4-dihydroxylated products, presumably
via four-membered cyclic intermediates.

The dihydroxylated products are formed, presuma-
bly via the four-membered cyclic intermediate that
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is formed by a concerted [2+2] cycloaddition of a
benzeneseleninyl cation to the olefin.

In the case of BSA/TMSOTT reactions with simple
mono- or disubstituted olefins, the initial step is
usually an electrophilic attack of selenium at the
less substituted carbon atom. This step is followed
by different consecutive reactions that cause the
method to be rather ineffective.
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Fluorescent molecules of different chemical nature  L1,> and its luminescent complexes with Zn(II)
are successfully used in study of biological sys- and Cd(I).> The bipyridine fragments of L1 is
tems for a long time,' so design of new types of quite flexible, so mononuclear complex L1 with
fluorescent chromophores, especially the chiral Zn(Il) exists as P-helix in the solid state, whereas
ones, are of special interest. We have described the crystalline dinuclear complex L1 with Cd(II)
recently novel synthetic way to prospective ligand  exists as asymmetric dimer.

P-helix

ZnCly ;
cdcl, h\ \ 2 P-helix
s ,f_,_,_..-h\.
P-helix 4 AL B i —
. - =
rﬂd‘? 4 !jt i M-helix

We have synthesized 5-membered analog 2 with a  were proved by X-ray crystallography. Compound
rigid bipyridine moiety and found it to be easily 4 has D,-symmetry and in solid state exists as a
oxidized to give chiral diazafluorenone derivative single conformation.

3 and tetrapyridine derivative 4 whose structures
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