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KISA OZET

AMRINONE MOLEKULUNUN TITRESIM FREKANS VE KiPLERININ
YOGUNLUK FONKSIYONU TEORISI (DFT) YONTEMI ILE
HESAPLANMASI

Berna Atak

Kalp yetmezligi bulgularmm tedavisinde, kalp performansinmn artmasi
onemli bir hedeftir. Hastalarda uzun siireli terapiler icin; amrinone
kullanilmaktadir. Amrinone, bir sentetik bipridin fosfodiesteraz inhibitoriidiir
ve kalp yetmezliginde kalp kaslarmm giiclendirilmesi icin kullamlir. Kalp
yetmezligi tedavisindeki biiyiik 6nemine ragmen bugiine dek amrinone iizerinde
konformasyon analizi yapiumamstir, teorik veya deneysel titresimsel
spektroskopi calismasi yaymlanmamistir. Biyolojik — akfif molekiiller,
aktivitelerini en diisiik enerjili konformasyonda (“global” konformasyon)
yaptiklari icin, bu molekiillerin konformasyon analizi Onemlidir ve yapi-
fonksiyon iliskileri haklunda bilgi verir.

Bu c¢ahsmada, amrinone molekiiliiniin titresim frekans hesaplarn ve
geometri optimizasyonu “Gaussian 03” programmda hesaplanmistir. Yogunluk
Fonksiyonu Teorisi (DFT); 6-311G++(d,p) baz seti secilerek kullanilmgtir.
Geometri optimizasyonu, bu molekiiliin diizlemsel olmayan bir geometrisinin
oldugunu ortaya ¢ikarmistir. Piridin halkalan arasmdaki torsiyon agisi 28.18°
bulunmustur. FT-IR (4000-400 cm‘l) ve Raman (3800-50 cm'l) spektrumu
kaydedilerek, deneysel dalga sayis1 degerleri ile teorik dalga sayis1 deZerleri
karsilastinlda. Titresimsel kiplerin tanimlar verildi.
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ABSTRACT

CALCULATIONS OF VIBRATIONAL FREQUENCIES AND MODES OF
AMRINONE MOLECULE BY DENSITY FUNCTIONAL THEORY (DFT)
METHOD

Berna Atak

Improvement of cardiac pe;'formance is a major objective in the
treatment of symptomatic congestive heart failure. Amrinone is used for long-
term therapy in patients. Amrinone is a synthetic bipyridine phosphodiesterase
inhibitor and it is used to provide inotropic support to the failing myocardium.
Although its great importance in the treatment of congestive heart failure, up to
our knowledge, conformational analysis has not performed, no experimental or
theoretical vibrational study has been reported on amrinone. However, since
biological active molecules perform their activity in global conformation,
conformational analysis is Dmportant, and gives information function-
conformation relationship.

In this study, geometry optimization and vibrational wavenumber
calculations of free amrinone molecule have been carried out with the
“Gaussian 03” program package. Density Functional Theory (DFT) method
with 6-311G++(d,p) basis set has been used. The geometry optimization revealed
non planar geometry. The torsion angle between the pyridine rings was found to
be 28.18°. The FT-IR (4000-400 cm ) and Raman spectra (3800-50 cm’ Y of
polycrystalline amrinone were recorded and experimental wavenumbers were
compared with those of calculated. Approximate description of the vibrational
modes was given.

Key Words: Amrinone, Ab-Initio, Density Functional Theory (DFT) Method
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