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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. Despite decades of
continued research that utilized transition metal compounds, only a limited number of
simultaneous O, and C-H activation processes are available and it is still challenging to harness
alkanes more directly, efficiently and cleanly by using low cost catalysts under mild
conditions.[1]

In this study, we present a Density Functional Theory analysis (at B3LYP/cc-pVTZ level of theory)
reaction mechanisms of methane to methanol conversion with Fe(ll)-bispyrazolpyridine
(Fe(Il)bpp). Structural, energetic, and electronic parameters are reported for the species in the
proposed mechanism given in Figure 1.
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Figure 1: Structure of Fe(ll)[bpp] complex and reaction mechanism.
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OZET

Oksidatif C-H bag aktivasyonu, kucuk hidrokarbonlarin, fosil yakit tiketimine alternatif
olabilecek alkollere doéndsiminde son derece 6nemlidir.  Yillardir gecis metali bilesikleri
kullanilarak yapilan arastirmalara ragmen, O, ve C-H aktivasyonunu ayni anda
gerceklestirebilen sinirli sayida proses mevcuttur. Ayrica alkanlardan, makul sartlarda, dusuk
maliyetli katalizérler kullanilarak, dogrudan, etkin ve temiz bir sekilde yararlanmak hala oldukca
iddiall bir hedetftir.

Bu calismada; Fe(ll)-bispirazolpiridin (Fe(ll)bpp) ile metan metanol donlsimu reaksiyon
mekanizmalari Yogunluk Fonksiyoneli Teorisi ile (B3LYP/cc-pVTZ seviyesinde) sunulmustur. Sekil

1.’de 6nerilen mekanizmadaki turlerin yapisal, enerjitik ve elektronik parametreleri aciklanmistir.
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Sekil 1: Fe(ll)[bpp] kompleksinin yapisi ve reaksiyon mekanizmasi.
Anahtar Kelimeler
C-H bag aktivasyonu, oksijen aktivasyonu, Fe(ll)-bispirazolpiridin, DFT.
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