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The thesis entitled “Transition-Metal Catalyzed Diazonaphthoquinone Insertion: Unified Routes to
Heterobiaryls, Extended Imidazolium Systems, and Sulfur Ylide Rearrangement” describes the

strategies for the arylation of carbon and heteroatoms.

Chapter 1 offers an introductory overview of metal-quinoid-carbene (metal-QC) and arylation

strategies using metal-QC as an emerging alternative to conventional protocols.

Chapter 2 illustrates Rh(II)-catalyzed synthesis of N-aryl pyridones using diazonaphthoquinones via 1,6
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benzoyl migratory rearrangement (Scheme 1).

Scheme 1: Rh(II)-catalyzed synthesis of NV-aryl 2-pyridones

Chapter 3 describes Ru(Il)-catalyzed [1,4]-sigmatropic rearrangement and intramolecular concerted

SnAr of aryl and heteroaryl-thio derivatives using diazonaphthoquinones (Scheme 2).

ArHet\S/\COZR Ar\SACOZR
COZR [Ru(p-cymene)Cls], [Ru(p-cymene)Cly], CO.R
s (5 mol%) Ny  (5mol%) SAr 772
0 AgSbFg (20 mol%) O AgSbFg (20 mol%) (o)
= e U e~ KO

Toluene, 90 °C Toluene, 90 °C
Concerted [1,4]-sigmatropic

intramolecular rearrangement

SNAr

Scheme 2: Ru(Il)-Catalyzed [1,4]-Sigmatropic Rearrangement and Intramolecular CSNAr
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Chapter 4 describes Cu(Il)-catalyzed construction of heterobiaryls using 1-diazonaphthoquinones: a

general strategy for the synthesis of quinox and related P,N ligands (Scheme 3).
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Scheme 3: Cu(Il)-catalyzed construction of heterobiaryls using 1-diazonaphthoquinones

Chapter 5 illustrates A combined catalytic approach to imidazolium-based n-frameworks via successive

C(sp?)-H insertion of quinoid carbene, N-quaternization, and annulative alkyne insertion (Scheme 4).

Ph
[Ru(p-cymene)Cly], O Ar
o Na o (5 mol%) N~
o N=/
_ . AgSbFg (20 mol%) on
//N\&N Toluene, 90 °C, 10 h OO

Ar 1. PhNTH, (1.5 equiv)
EtzN(1.5 equiv)
DMAP (5 mol%)
DCM, tt, 4 h
2. Cu,0 (5 mol%)
NH,4BF,4 (1.2 equiv)
DMF, 120 °C, 24 h

Ar—=—Ar (1.2 equiv)
Ph [Ru(p-cymene)Cl,]» O Ph

—@ Ph Ar
T ® (5 mol%) . =\®_/
O v o Cu(OAc), H,0 (3 equiv) N\//e
A aPF MeOH, 130°C, 12 OO BF4

Ar

Scheme 4: synthesis of m-extended imidazolium framework



