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At first, 1 will briefly present our collaborative approaches to the /N
Solar-to-Chemical conversion including transition metal catalyzed RN L
water oxidation, designing of novel metal-to-metal charge transfer /\1 q
chromophores and methodology for interfacial electron transfer g /85_ -

dynamics. Then | will elaborate in details of our latest efforts on S‘o / QG
understanding the transition metal catalyzed C-H bond alkylation O—\és

and amination reactions. Our collaborative studies have revealed )-0

complexity, as well as key factors controlling reactivity and

selectivity of the transition metal catalyzed C-H bond

functionalization. Namely, we have demonstrated unprecedented roles of base, auxiliary ligands and
directing groups in the transition metal catalyzed C-H bond alkylation and amination. For example, it
was shown that addition of Cs,COs base to the reaction of Ni-dcype catalyzed C-H/C-O coupling of
benzoxazole and naphthalene-2-yl pivalate, forms the Ni(dcype)(Naph)[PivOCs-CsCO;] cluster
complex. Coordination of azole to the resulting cluster complex leads to an intermediate with a weak
Cs-N(azole) bond, the existence of which increases acidity of the activated C-H bond and reduces C-H
activation barrier. This emerging mechanistic knowledge was validated experimentally. Based on these
findings we proposed the modified catalytic cycle for the Ni(cod)(dcype)-catalyzed C-H/C-O biaryl
coupling of benzoxazole and naphthalene-2-yl pivalate.

Prof. Jamal Musaev is a Director of the Emerson Center for Scientific Computation
and Adjunct Professor of Chemistry at Emory University. He is a founding member of
the CCI-NSF Center for Selective C-H functionalization, and Emory’s Bioinspired
Renewable Energy Center. Dr. Jamal Musaev has over 35 years of experience in
developing new computational techniques and applying them to elucidate the
mechanism and controlling factors of various synthetic and enzymatic reactions. With
over 350 peer-reviewed publications, 300 invited seminars, and numerous international
and national awards, Dr. Musaev is regarded as an expert in the field of computational
sciences. Currently, Dr. Musaev’s group is studying the structure, stability and
reactivity of various POMs, transition metal complexes, clusters and metalloenzymes il ¥
with the aim to provide atomistic-level understandings of several state-of-art scientific and technologlcal
problems (such as water oxidation, C-H bond functionalization, etc.) and guide the design of new processes and
improve existing ones. Dr. Musaev got his MS (in physics) degree from Azerbaijan State University (Baku,
Azerbaijan) and PhD degree from USSR Academy of Science (Moscow, Russia).
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