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VYBaxkaeMH Tocroa,

[MpencraBenusatT mu 3a penensus pwkomuc ,Uric acid: structural forms and intramolecular
ineractions in uratic calculi¢ apropu M. Munes, M. BanoBa u MB. ['eopruesB ce oTHacs 1o
KBAaHTOBOXUMHYHO MOJICKYJTHO MOJEIMpaHe Ha IHKOYHA KUCEIWHA M THJIKYBaHE Ha HSIKOU
CBOIicTBA Ha TOBa CBHEJAWHEHHE BBB BpB3Ka C 0OOpa3yBaHETO Ha OBOPEYHHM KOHKPEMEHTH
(kambHUM). HampaBeH e omuT 3a MHTEpHpeTanus Ha MOJICKYJIHUTE XapaKTEPUCTUKU OT TJIeTHA
TOYKa Ha Pa3TBOPUMOCTTA HA NMUKOYHATA KUCEIWHA M HEHHUTE TaBTOMEpPHU (OpPMH, KaKTO U
BB3MOXKHOCTHTE 3a 00pa3yBaHe Ha BOJOPA3TBOPHMH COJIH.

N3bpanara o0acT € UHTEpECHA, HO 3a CHKAICHUE aBTOPUTE M3TIICKIA HE ca 3a0eis3aiu, ue B
XIMHAYECKaTa JUTepaTypa MUKOYHATA KHCEIWHA MHOTO YeCcTOo € OOeKT Ha pa3HOCTpPaHHU
n3cnenanna. CleTHUTE JUTEPATypHUH HM3TOYHHWIM HANpUMeEp, HUTO €OUH OT KOUTO HE €
IUTHPaH B phKOMHMCAa Ha VBaHOBa W CHaBT., pasriIeXkJaT Pa3IMYHUA CTPaHU OT CBOWCTBATa Ha
MUKOYHATA KHCEMHA M 3HaYeHHETO U 3a OHOIIOTHYHUTE CHCTEMHU:
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W3zcnensane, OIM3KO MO TeMaTUKa JIO MPEICTaBEHUs PBHKOIMUC, HO MHOTOKpPATHO MO-3a-
IBI00YEHO M Ha HECPABHUMO ITO-BUCOKO HAYYHO-TEOPETUYHO PAaBHUIIE, € MyOIMKYBaHO
OT aMepHuKaHCKH yueHu npe3 2004r.:

REESHEMAH N. ALLEN, M. K. SHUKLA, JERZY LESZCZYNSKI , “A Theoretical Study of the
Structure and Properties of Uric Acid: A Potent Antioxidant”, Int. J. Quantum Chem., Vol. 100, 801—
809 (2004).

ETo kpaTko pe3toMe Ha ChABPKAHUETO HA Ta3H (pyHIaMEHTaIHA MyOIMKaLus:

A detailed study of tautomeric properties of uric acid, its different anions, and radical species was performed at the DFT
level, employing B3LYP functional and the 6-311__G(d,p) basis set. Single-point energy calculations were also performed
at the MP2level using B3LYP/6-311__G(d,p) optimized geometries and the cc-pVTZ and 6-311__G(d,p) basis sets. The
effect of agueous solvation on the relative stability of the neutral and anionic species was investigated using Tomasi's
polarized continuum model. The keto form of the molecule was found to be the most stable in the gas phase and
inaqueous medium. The proton transfer barrier height was also computed. The gas-phase barrier height is high; however,
the inclusion of a water molecule in the proton transfer reaction path reduces the barrier significantly. Among monoanions
of uric acid, the species obtained by the deprotonation of the Nj; site is the most stable, whereas among dianions, the
anion obtained by deprotonation of both N3 and Ng sites is the most stable both in the gas phase and in aqueous medium.
It appears that both forms of radicals UANs» and UANge would exist. Among radical anions, the species obtained by the
dehydrogenation of the N3 site of the N7 anion (the N; anion was obtained by deprotonation of the N site of uric acid) is
the most stable in the gas phase and in aqueous solution. The molecular electrostatic potential, ionization potential, and
electron affinity are also reported.

OcBeH TOBa MPEJCTABEHHUAT MaTepHal ChAbPKA pelWIa HETOYHH WM MOTPEIIHU TEPMHHHU H
npeacTaBu. [TMKoYHATA KUCETUHA HAITPUMED YYACTBYBA B PAaBHOBECHE C TMOBEYEC OT ¢/IHA CHOJHA
taBTOMepHa (Gopma. He ca B3eTu mpeBuj aHUOHHUTE (OPMH, KAKTO W POJSITA HA BOJHUTE
MOJIEKYJIM TIPY OCHIIIECTBSIBAHETO Ha TABTOMEPHOTO paBHOBecHe. VHTeprpeTanusTa Ha TaHHUTE
OT KBAaHTOBOXMMHUYHHUTE MPECMATAHUS € TBBPJC CIEKyJaTHBHA M — OMX Ka3aJl — IMPOU3BOJIHA.
EnBa nu MoXke Ja ce ThPCH HAKAKBa Mpsika KOpeNarus MEXIy MOJICKYJIHHTE MapaMeTpd OT
KBAaHTOBOXMMUYHHUTE W3YUCIICHHUS W 00pazyBaHeTo Ha OBOpeyHM KOHKpeMeHTH. CTpOeKbT Ha
MMKOYHATA KHCEIMHA B KPHUCTAJIHO CBCTOSHHE € Owi omperaeneH omie mpe3 1966 r. upes
PEHTTCHOCTPYKTYPEH aHalW3 W OTJaBHA € HM3BECTHO, Y€ € HU3ILUI0 B TPHOKCO-TABTOMEpHATA

¢dopma.

Karto nMam mpenBu mocodyeHuTe JOTYK ChOOpaKEeHUs, CUMTaM, 4e MyOJMKYBaHETO Ha PHKOMHCA
— nopu B npepaboTeHa ¢popma — ¢ Oe3NMpeaAMETHO, Thi KaTo HE ChIbPKa IPHHOCH M PE3YIITATH,
KOUTO Jla ca IO-CTOHHOCTHU | MO-J0CTOBEPHU OT MIO3HATUTE B JTUTEPATypaTa.
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