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CITIPAMOBAHHWH ITOLIYK BIOJIOTTYHO AKTHBHHX PEYOBHH |
DIRECTED SEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

EHOJIHYKJIeOhiTaMH, METUJIAKTUBHUMHU HITPWIAMH Ta KapOOHUIBPHUMH crojdykamu. Ha ceoropi,
OupIIiCTh MyOUNiKaNii 3 JaHOTO HAMPSIMKY MPHUCBAYCHI MOIIYKY HOBUX YMOB, KaTali3aTOpiB JJIs JTaHOL
MYJIbTHKOMIIOHEHTHOT B3aEMO/II1, @ TAKOK BBEJICHHIO B KOJIO JIOCITIPKEHb HOBUX €HOJHYKJIeo¢ . Hamry
yBary NPUBEPHYIU ecTepu 4-TiIpokcu-2-okco-6-R-nuknorexkcen-2-kap6onoBoi kuciotu (1), meromu
N0OYBaHHSI SIKUX € BIJOMHMH, aJIe 111 PEYOBHHHU HE JOCIIDKYBAIMCH B 3a3HAYCHIN B3aEMO/III.
Bukopucranas ectepiB (1) B SKOCTI €HOJHYKJIEOodina y TPbOXKOMIOHEHTHIH B3aeMO/il,
JIO3BOJIHJIO PO3POOUTH TMPOCTHHA, €PEKTUBHHNA OJHOCTAIIMHUN METOJ] CUHTE3Y XPOMEHIB 3 BHCOKHM
BUXOJOM 13 JerkoAocTymHux peareHTiB. Ectepu (1) BBogwiM y B3a€EMOZII0 3 apOMaTHUYHUMHU
anpaerugaMu  (2) Ta ManoHOHITpWIOM (3) B e€TaHoNl y MPUCYTHOCTI KaTaIITHYHOI KIJIBKOCTI
TpuetTwiaMiny. B pesynpratu Oynao0 CHHTE30BaHO psAJ HOBHUX 2-aMiHO-4-apui-6-MeTOKCHKapOOH1NI-5-
OKCO0-3-111aH0-5,6,7,8-TeTpariapo-7-R-4H-xpomMeHiB (4).
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Opnepxani crionyku (4) € mikaBUMU 00’€KTaMH SK Y (apMakoJIOTIYHOMY ITUIAHI Tak i B SIKOCTI
cyOcTpartiB Ui NOJAJIBLINX 3pYYHUX [IEPETBOPEHB, 30KPEMA 32 PaXYHOK HasBHOCTI €CTEPHOI IPYIH.

B xonxi nocmimkens Hamu Oylia BCTaHOBJICHA Oy/oBa HeE JIMIIE CHHTE30BAaHMX XPOMEHIB (4), ane i
BuxiHux ectepiB (1) (B pi3HUX JpKepenax HaBeleHI pi3HI cTpykrypu). Te, mo Oynosa ectepiB (1) He
Oyna joTerep HaBeJCHA, IIBUIIE 32 BCE MOB’SI3aHO 3 THM, II0 BOHM BUKOPHUCTOBYBAJIHCH SIK MPOMiXKHI
npoaykTH. 3actocyBaHHs PCA 103BOJMIIO BCTAHOBUTH, LIO 13 TPbOX MOMJIMBHUX TayTOMEPHHUX (HoOpM,
ecrepu (1) B KpuctamiyHOMY cTaHi mepeOyBaroTh y 4-riapokcu (Gopmi i ICHYIOTh y BHIIIAAI Hapu
€TaHTIOMepIB 3 mpanc-KOHPIrypauiero. BiAmnoBigHO 3 YOTHPHOX MOXKIMBUX Map €HAHTIOMEPIB B X0l
CHHTE3Y XpOMEHIB (4) yTBOPIOETHCSI JIUIIIE JIBi TTAPH.

QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIP IN CLASS
OF TRICYCLIC QUINOLINE CARBOXAMIDES
Golik M.Y.}, Titko T.O.:, Drapak 1.V.? Vislous 0.0.%, Perekhoda L.O.
! National University of Pharmacy, Ukraine
2 Danylo Halytsky Lviv National Medical University, Ukraine

Quantitative structure-activity relationship (QSAR) analysis is modern computational method for
building mathematical models based upon regression analysis, which show statistically significant
correlation between chemical structure and biological/toxicological property of compounds.

The aim of our study was to reveal quantitative structure-activity relationship in two datasets,
namely, 6-hydroxy-2-methyl-4-ox0-2,4-dihydro-1H-pyrrolo[3,2,1-ijJquinoline-5-carboxamides and 7-
hydroxy-5-o0xo0-2,3-dihydro-1H,5H-pyrido[3,2,1-ij]Jquinoline-6-carboxamides that have diuretic activity in
rats.

To calculate 1D, 2D and 3D molecular descriptors of the studies compounds HyperChem and
GRAGON software were used. QSAR models were built using BuildQSAR software. As a result, two
one-parameter, three two-parameter and nine three-parameter linear QSAR models (1) were built on two
datasets, containing 39 and 22 compounds in training and test datasets respectively:

Vol =aX; +bXo+cX3+d, (1)
where Vol - volume of the produced urine in rats, Xi — molecular descriptor.
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Table 1
Model a X1 b X c X3 d
la -0.035 S 0 0 0 0 42.643
1b -0.059 \Y/ 0 0 0 0 28.591
2a -0.545 P 51.429 | RDF140p 0 0 1545.962
2b 0.010 BE 52.421 Mor05u 0 0 1536.107
2¢C -0.056 \Y/ 37.113 HOMO 0 0 1432.321
3a| 46.320 R 0.512 CCI| 132.781 | RDFO025u 809.120
3b -0.513 EH -0.106 S| 131.432 HOMO 1304.123
3c 0.618 logP -0.823 R | 145.417 | RDF140p 1523.015
3d 2.342 logP -0.071 V| 131.545 Mor05u 1231. 878
3e -0.085 S 0.984 D | 145.307 HOMO 1213.293
3f -0.709 R 54.453 | RDF140p | 163.634 MorO6u 1521.406
39 -0.087 S -0.878 | RDF140p | 129.504 HOMO 1298.603
3h -0.085 S 154.029 H7v | 123.622 | RDF140p 1239.198
3i -0.056 V 1.876 CCI| 138.148 HOMO 1267.251

Results of QSAR analysis showed that the diuretic activity is determined by the geometric and
spatial structure of molecules, logP, the values of energy, RDF- and 3D-MoRSE-descriptors. It was found
that diuretic activity increases with the increase of logP value, value of refractivity, and dipole moment
and with the decrease of volume and surface area of the molecule, as well its polarization. Increase of
such energy descriptors values as bonds energy, core-core interaction, and energy of the highest occupied
molecular orbital results in higher diuresis; decrease in hydration energy leads to higher diuretic activity.

All QSAR models obtained are characterized by high predictive ability, determined both by
internal and external validation methods. Based upon results of validation of the models, the most
informative two-parameter linear QSAR model 3a (Table 1) was chosen. This model 3a (2) has
correlation coefficient (r) 0.796 and is characterized by sufficient adequacy (F=31.287) and predictive
ability (Q2=0.871).

V=46,32 (£30.641)R + 0,512 CCI(£0.178) + 132,781(x19.075) RDF 025u + 809.120, (2)
where R - refractivity of the molecule,

CCI - core-core interaction,

RDF 025u - radial distribution function unweighted.

All QSAR models built are useful for virtual screening of diuretic activity of tricyclic quinolines
and could help in the process of new diuretics drug design, i.e. reasonable hit selection for in-depth
preclinical study, further lead optimization so on.

CTBOPEHHS HOBUX AHTUBIOIIJIIBKOBUX ATEHTIB SIK O/IUH 13 LIJISAXIB
HOAOJAHHA AHTUBMOTUKOPE3UCTEHTHOCTI
3y6koB B.O., Ilepexona JI.O., KoBansuyk B.B., Cuu [LA.
Hayionanvuuii hapmayesmuunuii ynigepcumem, Yxpaina

Crilikicth g0 aHTHOIOTHKIB (AMP) € 0qHOI 3 OCHOBHHX TJO0QNBHHX MPOOJIEM OXOPOHH
3IIOpOB’sI, SIKA MOB’sI3aHA 3 BUCOKUMH COI[IaJIbHUMH Ta EKOHOMIYHUMH HaBaHTA)KEHHSIMH Ha CYCITIJILCTBO.
YTBOpeHHs OlOIJIIBOK - 1€ aJbTEPHATUBHUI CHOCIO XUTTA OakTepidd, IpU SKOMY MIKpOOM MpUHMArOTh
OaratokJIiTUHHY (OpMY IS TIOJICTIIEHHS Ta 30UIBIICHHS TPUBAJIOCTI JKUTTS B PI3HOMAaHITHHX
eKoJoriyHuX Himax. OCTaHHI JaHi JEMOHCTPYIOTh BHECOK OIiOIIIBOK SIK €KOJIOTIYHOTO pe3epByapy
pe3ucTeHTHUX Oakrepil. binbuIicTh XpOHIUHMX 1H(EKIiNd, TakuxX SK ITHEBMOHISI y XBOpUX Ha
MYKOBICIII/103, OCTEOMIEIIIT, XPOHIYHI paHeBi iH(EKIIi1, OTUTH Ta iH., € ONIOCEPEIKOBAHUMHU O10TIIIBKaMHU.
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