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V. BizomocTi npo gucepraniio
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1. KBanTOBO-XiMi4HMI1 aHaJi3 KJIacTepU3allii a-aMiHOKUCJIOT Ha IOBEPxXHi po3finy ¢as Boga,/MoBiTpst

2. Quantum-chemical analysis of cluster formation of a-amino acids at water /air interface

Pedepar:

1. B po6oTi HaBe#eHO pe3yIbTaTH KBAHTOBO-XiMiYHMX PO3PAaxXyHKiB Y paMKax HaliBeMripuyHOro metony PM3
eHTaJsbIii, eHTporii i eHeprii ['i66ca yTBOpeHHS i kyacTepusallii a-aMiHOKHACJIOT Ha MixK(a3Hill NoBepxHi
BOZa/moBiTpsl. CaMO4YMHHA KJIacTepu3allii ToMOXipasbHOI Ta paleMidHoi GOpMHU a-aMiHOKUCIIOT TOYMHAETHCS 32
OJIHAKOBOi JOBKMHU BYIJIEBOJHEBOTO pafuKasa B 11-12 aToMiB Byryelo y paMKax IoXu6Ky PO3PaxyHKy 3a
temnepatypu 278 K, 1m0 nobpe y3rogKyeTbCsl 3 BillIOBITHUMY €KCIIEpUMEHTAIbHUMU JaHUMU. Pe3ybTaTi
KBaHTOBO-XiMiYHOTO MO/ZIEJII0BAaHHS [IOKa3aJly, 10 NapaMeTPU €JIeMEHTAPHUX KOMiPOK KPUCTaJliYHOI rpaTKu
3aMillleHYX aJIKaHiB (Y T.4. i a-aMiHOKHMCJIOT) BU3HAYAIOThCS "a"-TUNOM MibKkMoseKynsipaux CH-HC-B3aemogii, a KyT
HaxXWy MOJIEKYJI BiTHOCHO Mik(a3Hoi TOBEPXHi - 06'eMOM Ta CTPYKTYPOIO (PyHKLiOHATBHUX TPyI. OTpuMaHi
PO3paxyHKOBi NapaMeTpU €JIeMEHTAPHUX KOMIPOK rOMO- Ta reTepPOXipaJIbHUX MOHOIIAPIB a-aMiHOKUCIIOT Jo6pe
BiATIOBiAIOTh €KCIIEPUMEHTAJIPHO BU3HAYEHNUM 3HAUYEHHSIM. Y PaMKax CylepHo3uliiHO-aAUTUBHOTO MiAX0Ay
TE€pPMOJIMHAMIUHI TapaMeTpy YTBOPEHHS Ta KJlaCTepU3allii a-aMiHOKMCIIOT MOXKYTb OyTH PO3Pax0BaHi K cyMa

BiITIOBiHMX MTapaMeTpiB aMiHiB Ta KAPOOHOBUX KUCJIOT 33 BUPaxXyBaHHIM BiNOBIIHUX IapaMeTpiB aJIKaHiB.



2. The results of quantum-chemical calculations within the frameworks of semiempirical method PM3 of the
enthalpy, entropy and Gibbs' energy of formation and clusterization of a-amino acids at the water /air interface
are presented in this thesis. Spontaneous cluster formation threshold either for enantiomerical pure or racemic a-
amino acids is 11-12 carbon atoms in the molecular chain at 278 K. These values agree well with existing
experimental data.The results of quantum-chemical calculations shows that the geometric parameters of the unit
cell of the substituted alkanes (including a-amino acids) are determined by the 'a’ type of intermolecular CH-HC-
interactions, and the tilt of moleculas with respect to the interface is defined by the volume and structure of the
functional groups. Calculated parameters of the unit cells of the homo- and heterochiral monolayers of a-amino
acids agree well with existing experimental values. The usage of the superimposed-additive approach shows that
values of enthalpy, entropy and Gibbs' energy of formation and cluster formation of a-amino acids can be
calculated as sum of corresponding values of amines and carboxylic acids deducting corresponding values of
alkanes.
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