Text Errors in Klein 3rd edition textbook

There aren’t many, but when they do occur, they can disrupt your understanding of organic chemistry.

Chapter 1

p. 9ff 	1.5 Induction and Polar Covalent Bonds

Chemists classify bonds into three categories: pure covalent, polar covalent and ionic. Klein is incorrect when he states that bonds with an "electronegativity difference of < 0.5 then the electrons are considered to be equally shared between the two atoms, resulting in a covalent bond". 

A couple of clarifications: electronegativity is not a "measured" value as implied by his definition of electronegativity ("a measure") and the use of only the Pauling EN values. EN values are derived numbers, with many assumptions applied in the derivations. And so a cut-off value of < 0.5, for example, is arbitrary.

Note that on p. 10, he points out that the equally arbitrary cut-off between polar covalent and ionic bonds (1.7), and the previously introduced ,0.5, are "rough guidelines" and the "various bonds as belonging on a spectrum without clear cut-offs". That is correct: no numbers need be considered at all. Klein additionally contradicts himself at the bottom of p. 10 when he admits the use of different EN scales. 

If a bond is shared between identical halves of a molecule (for example H‒H, or H3C‒CH3), then it is pure covalent. The electrons between the H's in H2, and the electrons between the C's in C2H6 are equally shared.

If the bond is between non-identical halves, then it is polar covalent, (even if it is a very weakly polar bond). Even though there is a small difference in the EN of H and C in the H‒C bond of C2H6, above, it is a weak polar covalent bond - it must be polar because the electrons are not equally shared between two non-identical atoms.

Klein does not define "Induction" (not a useful word in organic chemistry) or "inductive effects" in the problems/examples at the end of the section. See the Slayden Supplement for a discussion of inductive effects. 


Sec. 1.10  Predicting Molecular Geometry

Briefly: Klein is not rigorous when using the terms molecular "geometry" and molecular "shape" when using VSEPR.

In this course, we use the term molecular geometry to mean the arrangement of electron pairs in a molecule, regardless of whether they are a bonding or non-bonding pair (linear, trigonal planar, tetrahedral). This is the only term we will use. Molecular shape refers to the arrangement of atoms in the molecule and does not take into account the position of the non-bonding pairs of electrons. Contrast the terms as used for the water molecule: H2O has a tetrahedral molecular geometry; it has a bent molecular shape. We will not use the terms “bent” or “trigonal pyramidal” for any question/answer.

On p. 26, Klein also asserts that the two non-bonding electron pairs in water, H2O, are not degenerate. Rather, on the basis of 30-year old experiments, it was stated that one pair occupies a p-orbital and the other occupies a “hybridized orbital” of unspecified type. This is a simplistic (and incorrect) interpretation of the experiments. In fact, orbitals are not experimentally observables. The paper cited below is an excellent explanation of the quantum mechanical problem, which ends with this concluding sentence: “Thus, although orbital concepts are very useful, experiments cannot be interpreted to support a certain type of orbital, while ruling out other orbital types.”

“Orbitals and the Interpretation of Photoelectron Spectroscopy and (e,2e) Ionization Experiments” by Donald G. Truhlar, Philippe C. Hiberty, Sason Shaik, Mark S. Gordon, and David Danovich, Angew. Chem. Intl. Ed., (2019), 58, (36), 12332.   *Orbitals and the Interpretation of Photoelectron Spectroscopy and (e,2e) Ionization Experiments (gmu.edu)


Chapter 5

p. 368-369
cis-1,2-Dimethylcyclohexane is not a meso compound. Since there is no plane of symmetry in the actual chair conformation between C1-C2, it cannot be meso (unlike the apparent plane of symmetry in the drawn planar (but unreal) cyclohexane. 

To be a meso compound, the compound must have both a plane of symmetry and chirality centers. There are two chirality centers in cis-1,2-dimethylcyclohexane, but there is no plane of symmetry in the real molecule.

However, because the two chair conformations are in equilibrium, the two chair conformations are enantiomers of each other and therefore the substance is not optically active.

Chapter 7

Section 7.04 Solvent Effects
Not so much an error, but an inconsistency in definition and application. 

See Klein’s section on Hydrogen bonding 1.12. Hydrogen-bonding is defined as a dipole-dipole interaction. That is a traditional definition.

In the figure in the textbook, it states that the water stabilizes the anion by hydrogen-bonding. (There would be a 3-dimensional “shell” of water molecules surrounding the ions.)
[image: ]
This is an extension of the definition of hydrogen-bonding from between two molecules to between a hydrogen-bond donor and an anion, as shown above.


Chapter 8

Section 8.4 Hydrohalogenation
Stereochemistry of Hydrohalogenation

The text states categorically that a racemic product is produced by hydrohalogenation if a chirality center can be produced by the addition reaction. This makes intuitive sense if a full open carbocation is indeed the intermediate. However, especially with HBr (and DBr), the addition is anti under many and various conditions. The mechanism is likely “termolecular”, that is, involves three molecules in the rate-limiting transition state. 


Section 8.06  Oxymercuration-Demercuration

This intermediate, called a mercurinium ion, is more adequately described as a hybrid of two resonance structures.
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