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Name (Supriya Rej)

Studies on Reductive Transformations of Alkyl Halides by Organosilicon Reductants and
Paddlewheel Dimolybdenum Catalysts
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Reductive cleavage of highly polarized carbon—halogen bond of organic halides is one of the most important
reactions to generate reactive carbon species that are involved in a wide variety of reactions in synthetic
chemistry. Various reductants have been used for such the reductive cleavage of organic halides via
single—electron transfer (abbr. SET), double—electron transfer (abbr. DET), and two—electron oxidative addition
with low—valent transition metal complexes. The author has paid his interest in such the reductive cleavage of
carbon-halogen bond of organic halides using organosilicon compounds as unique salt—free reducing reagents for
the dehalogenation reaction of vicinal dihalo compounds to give the corresponding alkenes (Chapter 2) and a
stereoselective silyl enolate formation from a-halo carbonyl compounds (Chapter 3). In addition, he
demonstrates the radical addition of organic halides into alkenes using quadruply-bonded paddlewheel
dinuclear molybdenum complexes, whose redox potentials were precisely controlled by tuning four ligands
architecture on the Moz entity (Chapter 4).

In Chapter 1, the author briefly reviews the reductive cleavage of carbon—halogen bond in organic halides
via SET process to form organic radicals and DET process to give carbanions. Accordingly, he highlights a brief
discussion about the role of organic reducing reagents and metal—metal bonded dinuclear complexes for
reductive cleavage of organic halides via SET and DET processes. In the last section of Chapter 1, he
summarizes the outline of his thesis.

In Chapter 2, he reports the salt—free debromination reaction of vicinal dibromo compounds in the presence of
organosilicon reductant 1,1'-bis(trimethylsilyl)-1H,1'H-4,4'-bipyridinylidene to give the corresponding alkenes
under mild reaction conditions. Moreover, he applied salt—free approach to dehalogenation reaction of a variety
of dibromo compounds including steroid as well as aliphatic substrates. In addition, he found that vicinal
dichloro alkanes and vicinal dibromo alkenes were reduced to afford alkenes and alkynes, respectively.

In Chapter 3, the author presents the salt—free regio— and stereoselective formation of silyl enolates by
treating enolizable a-halocarbonyl compounds with 2,3,5,6-tetramethyl-1,4-bis(trimethylsilyl)dihydropyrazine.
The reaction of 1in situ generated silyl enolates with electrophilic Togni—-II reagent afforded
o—trifluoromethylated carbonyl compounds, while the reactions of in situ generated silyl enolates with aromatic
and heteroaromatic aldehydes in the presence of MesSiOTf as the Lewis acid catalyst produced
B—silyloxycarbonyl compounds in one-pot manner.

In Chapter 4, the author reports the synthesis and characterization of a series of quadruply—bonded
mixed-ligated Moz complexes with a formula of Mo2(ArNCHNAr)s(L) (Ar = 4-MeOCsH4, L = carboxylate or
sulfonate), which served as active catalysts for radical addition reaction. He found that the catalytic activity for
the radical addition reaction significantly depended on the lability of the bridging ligand L on the Moz
complexes. The triflate-ligated Moz complex, Moz(ArNCHNAr)s(02SOCF3), showed high catalytic activity
without any induction period due to the lability of the bridging ligands, while an acetate-ligated complex,
Mo2(ArNCHNA7r)3(02CCHs), had an induction period. He further prepared Mo2(ArNCHNAr);Cl(py) by treating
acetate- and sulfonate-ligated complexes with CCls in pyridine, in which the chloride-ligated complex had no
induction period. A plausible mechanism was proposed to involve a key step as the initial displacement of the

labile bridging ligand by CCl4 to form an open coordination site.
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