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Abstract 

As evident from the title “Synthesis and reactivity of base-stabilized Ge(II) compounds, their 

terminal chalcogenides, and base-stabilized Sn(II) compounds” the thesis deals with the 

synthesis, reactivity, and theoretical studies on the aminotroponiminate (ATI) ligand 

stabilized Ge(II) compounds (germylenes), their terminal chalcogenide derivatives, and 2-

mercaptopyridine-N-oxide (2-mpno) ligand stabilized Sn(II) compounds (stannylenes). The 

thesis comprises six chapters and a brief description of each chapter is given below: 

Chapter 1: Here, an overview of germylene and stannylene chemistry is provided. The 

synthesis and interesting reactivity of selected germylenes and stannylenes are discussed with 

an emphasis on germylenes. Finally, the objectives of the thesis are mentioned. 

Chapter 2: In this chapter, the information about the chemicals used in this thesis is given. 

Apart from that, the general experimental techniques and procedures such as: cleaning and 

drying glassware; drying solvents and gases; purification of reagents; handling air-, moisture- 

and thermally-sensitive compounds; synthesis of reagents and starting materials; and 

instrumental details are provided. The details of software used for theoretical studies are also 

mentioned in this chapter.  

Chapter 3: This chapter includes the details of synthesis and reactivity of N-

aminotroponiminatogermylenepyrrole [(Bu
i
2ATI)GeNC4H4] and its terminal chalcogenides 

[(Bu
i
2ATI)Ge(E)NC4H4] (E = S, Se). Compound (Bu

i
2ATI)GeNC4H4 was synthesized from 

(Bu
i
2ATI)GeCl through its reaction with sodium pyrrolide. The terminal chalcogenides 

[(Bu
i
2ATI)Ge(E)NC4H4] were synthesized from the reaction of (Bu

i
2ATI)GeNC4H4 with S 

and Se. The reactions of (Bu
i
2ATI)GeNC4H4 and (Bu

i
2ATI)Ge(E)NC4H4 (E = S/Se) with thio 
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and selenophenol resulted in novel germylene derivatives [(Bu
i
2ATI)GeSPh and (Bu

i
2ATI)-

GeSePh] and germaesters [(Bu
i
2ATI)Ge(E)SPh and (Bu

i
2ATI)Ge(E)SePh], respectively. 

Chapter 4: Isolation of the first silathiogermylene [(Bu
i
2ATI)GeSSiMe3] and its utility in the 

single-step synthesis of trichalcogenodigermaacid anhydrides [{(Bu
i
2ATI)Ge(E)}2E] (E = S, 

Se, Te) is described in this chapter. The synthesis of (Bu
i
2ATI)GeSSiMe3 was achieved 

through the reaction of (Bu
i
2ATI)GeCl with lithiated trimethylsilathiol. The reaction of 

(Bu
i
2ATI)GeSSiMe3 with elemental chalcogens (S, Se, Te) occured in an unprecedented 

manner resulting in the trichalcogenodigermaacid anhydrides [{(Bu
i
2ATI)Ge(E)}2E]. 

Chapter 5: This chapter presents a comparative reactivity study on the silathiogermylene 

[(Bu
i
2ATI)GeSSiMe3] and siloxygermylenes [(Bu

i
2ATI)GeOSiR3] (R = Me, Ph) with 

reagents such as elemental chalcogens (S, Se), diironnonacarbonyl (Fe2(CO)9) and N-

methylmorpholine-N-oxide (nmmo). Further, the reactivity studies on O-silylgermaesters 

[(Bu
i
2ATI)Ge(E)OSiR3] (E = S, Se; R = Me, Ph) are also discussed. 

Chapter 6: Synthesis and reactivity of the first O,S-heterocyclic stannylenes [(C5H4NOS)2Sn 

and (C5H4NOS)SnCl] containing a novel Sn(II)-O(0) bond are discussed in this chapter. 

Stannylenes [(C5H4NOS)2Sn] and [(C5H4NOS)SnCl] were synthesized through the reaction 

of sodium 2-mpno [(C5H4NOS)Na] with SnCl2 in 2:1 and 1:1 molar ratios, respectively. The 

reaction of (C5H4NOS)2Sn with SbCl3 and GeCl2dioxane resulted in a diantimony oxide 

[{(C5H4NOS)SbCl}2O] and the first O,S-heterocyclic germylene [(C5H4NOS)GeCl], 

respectively. (C5H4NOS)SnCl reacted with indium(I) chloride (InCl) to give indium(III) 

complex [(C5H4NOS)InCl2(thf)2]. The computational studies performed on (C5H4NOS)2Sn, 

(C5H4NOS)SnCl, and [(C5H4NOS)GeCl to analyze their FMOs (frontier molecular orbitals). 
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