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ABSTRACT

Lamotrigine as a voltage- gated sodium channel blocker is used in epilepsy and bipolar
disorder [1]. Unlike the other antiepileptics, it has fewer side- effects which make it unique
among antiepileptic agents. But there is still the solubility problem about it just like not
only antiepileptics but also the other drugs, in pharmaceutical industry. It is estimated that
40% of drug agents have low aqueous solubility [2, 3]. We have investigated in detail to
give clear explanation the solubility of Lamotrigine according to its related-
physicochemical properties. In this context, we have performed solvation calculations for
global minimum structure to obtain the thermodynamics about it, in different solvent
environment. And we also calculated partial atomic charges by MPA, NPA, CHELPG, ESP
methods to show electronic properties. Finally, EPT calculations with P3 and OVGF
approximations have been employed to calculate energy gap values. All calculations have
been performed by using the Gaussian 03W [4] package program. Isodensity version of
Polarized Continuum Model is used to obtain solvation energetics from 6-31g* and 6-
311++g** basis sets both HF and DFT methods.
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Figure 1. Solvation Free Energies as a function of both solvent dielectric constant and
basis set (red line for HF and blue line for DFT)
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OZET

Voltaj kapili sodyum kanali blokeri olarak Lamotrigine, epilepsi ve bipolar bozukluklarda
kullaniilmaktadir[1]. Diger antiepileptiklerin aksine, yan etkisinin az olmasi Lamotrigine’i
ozel kilmaktadir. ila¢ endUstrisinde, diger ilac gruplarinda oldugu gibi antiepileptikler icinde
c6zunlrlik énemli bir problemdir. ilaclarin  %40'nin disik ¢ozinirlige sahip oldugu
tahmin edilmektedir[2, 3]. Bu calismada Lamotrigine molekulinin ¢6zUnirligu detayl
olarak calisiimistir. Bu baglamda, Lamotrigine’nin termodinamik buyukliklerini elde etmek
icin, minimum enerjili yapiy! kullanarak, farkli ¢ézuculerde solvasyon hesaplamalar yaptik.
Ayrica elektronik 6zellikleri incelemek icin MPA, NPA, CHELPG ve ESP yontemleri ile atomik
yukleri hesapladik. Molekuler orbital enerjilerini bulmak icin P3 ve OVGF yaklasimlar ile
EPT hesaplamalar yapildi. Tum hesaplamalar Gaussian 03W programi ile yapildi[4].
Solvasyon enerjilerini hesaplamak icin PCM’in Isodensity versiyonu, 5 farkl basis set ile
hem HF hem de DFT yontemleri ile kullanildi.
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Sekil 1. Cozlcl dielektrik sabitinin ve basis sete bagh olarak Céziinme serbest enerjisi
(HF icin Kirmizi ve DFT icin mavi renk kullaniimistir).
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