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OZET

Kiiciik molekiil aktivasyonu (KMA), dogadan kolayca elde edilebilen, az sayida atomdan
olusan (su, oksijen, azot, karbondioksit, basit hidrokarbonlar vb.) bilesikleri daha karmasik
ve degerli kimyasallara ¢evirme siireglerinin ilk basamagidir ve gevresel, endstriyel ile
dogal enerji kaynaklariyla alakali uygulamalari sebebiyle Katalitik kimya alaninda 6nemli
bir yere sahiptir. Kiigiik molekiiller olduk¢a kararlidirlar. KMA tepkimeleri bu kararh
yapilara 6nemli bir miidahale olmas1 nedeniyle biiyiik bir enerji engeliyle karsilasirlar. Bu
sebeple KMA’da en zor adim kii¢iik molekiilde bir kovalent bagin kirildig1 ve “aktivasyon”
diye adlandirilan basamaktir. Bu tez, KMA’da “aktivasyon” olarak adlandirilan basamagi
kolaylastiracak ¢aligmalar tizerinedir. Gegis metali (GM) merkezli aktivator kompleksler ile
bu komplekslerin kimyasal sistemlere uygulanabilirligi ag¢isindan birinci sira gecis metalleri
(Cr, Mn, Fe, Co, Ni) ile ¢alisilmistir. Bu komplekslerin diisiik reaktiflige sahip olan metan
C—H bagmin kirilmasini kolaylastirmasi hedeflenmektedir. Tiim bu detaylar g6zoniinde
bulunduruldugunda C—H bagmin kirildig1 basamagi bir molekiil i¢i asit-baz tepkimesi olarak
degerlendirip bu tepkimeyi kolaylastiracak katyonik ligandlar (LK) tasarlanmistir.
Ligandlardaki katyonik halkalarin metan1 polarize ederek C—H aktivasyon bariyerini
(TS1/2) diistirmesi hedeflenmektedir. Burada yogunluk fonksiyoneli teorisi (DFT) ile
yapilan ¢alismalar ile tepkimenin seyrine iliskin genel bir bakis saglanmistir.

Bilim Kodu : 20119

Anahtar Kelimeler : Kii¢iik molekiil aktivasyonu (KMA), Gegis metali (GM), CHa, Og,
Yogunluk fonksiyoneli teorisi (DFT)
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ABSTRACT

Small molecule activation (SMA) is easily obtainable from nature, consisting of a small
number of atoms (water, oxygen, nitrogen, carbon dioxide, simple hydrocarbons, etc.) is the
first step of the processes of converting compounds into more complex and valuable
chemicals and it has an important place in the field of catalytic chemistry due to its
applications related to environmental, industrial and natural energy resources. Small
molecules are very stable. KMA reactions are a major energy barrier due to the significant
interference in these stable structures. For this reason, the most difficult step in SMA is the
step in which a covalent bond is broken in the small molecule and called “activation”. This
thesis is about the studies that will facilitate the step called “activation’ in SMA. The
transition metal (TM) based activator complexes and the first order transition metals (Cr,
Mn, Fe, Co, Ni) were studied in terms of their applicability to chemical systems. These
complexes are intended to facilitate the breakage of the low-reactivity methane C-H bond.
In view of all these details, cationic ligands (LC) were designed to facilitate the reaction by
evaluating the C-H bond breaking step as an intramolecular acid-base reaction. The cationic
rings in the ligands are intended to reduce the C — H activation barrier (TS1/2) by polarizing
methane. Here, an overview of the course of the reaction is provided by studies with density
functional theory (DFT).

Science Code : 20119

Key Words : Small molecule activation (SMA), Transition metal (TM), CHa, O,
Denstiy functional theory (DFT).
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