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ABSTRACT

Oxidative C-H bond activation is of utmost importance in the context of converting small
hydrocarbons to alcohols as an alternative to fossil fuel consumption.[1] Despite decades of
continued research that utilized transition metal compounds, only a limited number of
simultaneous O, and C-H activation processes are available.[2] It is still an immense challenge
to convert methane into methanol by using low cost catalysts under mild conditions.

Herein, we report a Density Functional Theory analysis (utilizing the B3LYP functional) of the
methane to methanol conversion paths (Figure 1) by Fe(ll)[2,6-bis(2-pyridyl)pyridine] (Fe(ll)[tpy])
complex.
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Figure 1: Methane to methanol conversion mechanism investigated in this study.

Possible intermediates and transition structures for the proposed paths were located. Structural,
energetic and electronic properties of the reaction intermediates were corroborated.

Keywords
C-H bond activation, Dioxygen activation, Density Functional Theory, Fe(ll)[2,6-bis(2-
pyridyl)pyridine].

88



JOTCSA, volume 2, issue 2, 2015

OZET

Oksidatif C-H bag aktivasyonu, kucuk hidrokarbonlarin alkollere dénlstirilmesi ile fosil yakit
tuketimine alternatif olmasi bakimindan buyuk énem tasimaktadir.[1] Yillardir devam eden pek
cok calismaya ragmen, gecis metali kompleksleri ile es zamanh O, ve C-H aktivasyonu érnekleri
hala sinirlidir.[2] Uygun kosullarda, dusuk maliyetli katalizorler ile metan-metanol dondsumu
hala buyuk bir hedeftir.

Bu calismada, Fe(ll)[2,6-bis(2-piridil)piridin] (Fe(ll)[tpy]) kompleksi ile metan-metanol donusim
yollarinin  Yogunluk Fonksiyoneli Teorisi (DFT) (B3LYP fonksiyoneli kullanilarak) analizleri
gerceklestirilmistir.
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Sekil 1: Calisilan metan-metanol dontisim mekanizmasi.

Onerilen yollar icin olasi ara Uriinler ve gecis hal yapilari tespit edilmistir. Onerilen Griinlerin
yapisal, enerjitik ve elektronik dzellikleri incelenmistir.
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