
 

Organometallic Compounds 

SUMMARY 

Section 14.1 Organometallic compounds contain a carbon–metal bond. They are named as alkyl (or aryl) derivatives of 

metals. 

 

 

Section 14.2 Carbon is more electronegative than metals and carbon–metal bonds are polarized so that carbon bears a 

partial to complete negative charge and the metal bears a partial to complete positive charge. 

 

 

 

 

Section 14.3 See Table 14.4 

Section 14.4 See Table 14.4 

Section 14.5 Organolithium compounds and Grignard reagents are strong bases and react instantly with compounds that 

have OOH groups. 

 

  

 These organometallic compounds cannot therefore be formed or used in solvents such as water and ethanol. 

The most commonly employed solvents are diethyl ether and tetrahydrofuran. 

Section 14.6 See Tables 14.2 and 14.5 

Section 14.7 See Table 14.5 

Section 14.8 See Table 14.5 



 

 

Section 14.9 When planning the synthesis of a compound using an organometallic reagent, or indeed any synthesis, the best 

approach is to reason backward from the product. This method is called retrosynthetic analysis. 

Retrosynthetic analysis of 1-methylcyclohexanol suggests it can be prepared by the reaction of 

methylmagnesium bromide and cyclohexanone. 

 

 

 

Section 14.10 See Table 14.5 

Section 14.11 See Tables 14.4 and 14.5 

Section 14.12 See Tables 14.4 and 14.5 

Section 14.13 Carbenes are species that contain a divalent carbon; that is, a carbon with only two bonds. One of the 

characteristic reactions of carbenes is with alkenes to give cyclopropane derivatives. 

 

 

 

 



 

  

 

 

 Certain organometallic compounds resemble carbenes in their reactions and are referred to as carbenoids. 

Iodomethylzinc iodide (Section 14.12) is an example. 

Section 14.14 Transition-metal complexes that contain one or more organic ligands offer a rich variety of structural types 

and reactivity. Organic ligands can be bonded to a metal by a s bond or through its p system. Metallocenes 

are transition-metal complexes in which one or more of the ligands is a cyclopentadienyl ring. Ferrocene was 

the first metallocene synthesized; its electrostatic potential map opens this chapter. 

Section 14.15 Organometallic compounds based on transition metals, especially rhodium and ruthenium, can catalyze the 

hydrogenation of alkenes under homogeneous conditions. When a single enantiomer of a chiral catalyst is 

used, hydrogenations can be carried out with high enantioselectivity. 

Section 14.16 The doubly bonded carbons of two alkenes exchange partners on treatment with transition-metal carbene 

complexes, especially those derived from ruthenium and tungsten. Among other applications olefin metathesis 

is useful in the synthesis of cyclic alkenes, the industrial preparation of propene, and in polymerization. 

Section 14.17 Coordination polymerization of ethylene and propene has the biggest economic impact of any organic 

chemical process. Ziegler–Natta polymerization is carried out using catalysts derived from transition metals 

such as titanium and zirconium. p-Bonded and s-bonded organometallic compounds are intermediates in 

coordination polymerization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


