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Form 3
Abstract of Thesis

Name ( Argha Bhattacharjee)

Study on Deoxygenative Reduction of Nitro Compounds and Sulfoxides by Organosilicon Reagents

Title (B A4 FAMICE D= F b7 5 NC AL R F S RO MEEZE O ROSIC FT 24F78)

Oxides are ubiquitous compounds containing a chemical bond between various elements and the oxygen atom. Among
organic oxides, the author especially focuses on organic oxides of the nitrogen atom and the sulfur atom due to the importance of
the functional groups in organic chemistry. Hence, it is one of the most fundamental subjects in organic chemistry to finely
transform these functional groups by oxidation and reduction of the nitrogen atom and the sulfur atom, and the author establishes
a straightforward synthetic method to convert them into the corresponding amines and thioethers by using organosilicon reagents
under mild reaction condition.

In Chapter 1, the author reviews the deoxygenation of nitro compounds and sulfoxides by organic reagents such as silicon,
boron, and phosphine, whose oxides are thermodynamically stable compared with nitrogen-oxygen and sulfur-oxygen bonds,
along with a brief survey of metal reagents/catalysts for the deoxygenation reaction.

In Chapter 2, the author demonstrated a step-wise metal-free deoxygenation and reductive disilylation of nitroarenes using an
organosilicon reducing reagent, 1,1'-Bis(trimethylsilyl)-1H,1'H-4,4'-bipyridinylidene (1). Selective mono-deoxygenation and
reductive disilylation of nitroarenes was achieved in the presence of 1 to afford N,O-bis(trimethylsilyl)arylhydroxylamines (2)
under mild reaction conditions, and then further reaction with 1 underwent a doubly deoxygenation reaction to give
N,N-bis(trimethylsilyl)anilines (3) in the presence of a catalytic amount of dibenzothiophene. Direct evidence for the formation
of nitrene, was established by the isolation of an azepine derivative, 2-diethylamino-3H-azepine, in 80% yield upon heating 2
with an excess amount of diethylamine without dibenzothiophene.

Because of the high synthetic utility of 2 as safe and effective arylnitrene sources in organic transformation, this synthetic
protocol was further applied for the reduction of 2-arylnitrobenzenes, from which corresponding carbazole derivatives were
obtained after thermolysis of 2. In addition, reduction of 2,2'-dinitro-biaryl compounds and thermolysis resulted in the formation
of the corresponding benzo[c]cinnolines.

In Chapter 3, the author developed reductive deoxygenation of sulfoxides to the corresponding sulfides in metal-free manner
upon treatment with 1 under mild and neutral reaction condition. A wide variety of sulfoxides including diaryl, dialkyl, and
dissymmetric alkyl-aryl sulfoxides were smoothly converted to the corresponding sulfides. The main advantage of this protocol
is the high functional group tolerance to the substrates bearing acid- and base-sensitive O- or N-protecting groups.
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ERETHD L EWHOMNI Lz, R, BOERZ AW GE IR ENE S BT T 2 E ComERN e AL
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