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• Although these structures have been adequate to

demonstrate the chemistry of the topics we have covered,

so far, they are inadequate in describing the orientations of

the bonds on a tetrahedral sp3 carbon that is 3-dimensional

in nature.8:47 AM

• We have had the tendency to represent the bonds of the

tetravalent carbon of alkanes either as Kekule structures,

condensed structures or bond-line (zigzag) structures.
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•The challenge of representing three dimensional systems

on a two dimensional paper was resolved by the adoption

of the wedge and hash bond notation.

•This bond notation should be interpreted as follows:

A bold, wedged bond represents a bond oriented

towards the viewer.

A hashed bond represents a bond fading away from the

viewer.

The other two line bonds are considered as being on the

plane of the paper.
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• For methane, the wedge-hash bond structure can be

represented as shown below.

8:47 AM

• Although, the wedge-hash notation is inconsequential in

the 3D structures of compounds that have similar

substituents attached to a tetrahedral carbon, they are of

greater significance in compounds that have four different

substituents attached to carbon.
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• For example, the partially condensed structure of lactic

acid may be drawn in two wedge-hash notations.

8:47 AM

• It is worth noting that the two wedge-hash structures of

lactic acid can not be interconverted by any degree of

rotation along any of its single bonds.

•The two structures are therefore not conformers but

different or distinct molecules.
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• It is interesting to note that the two molecules of lactic

acid have the same composition of atoms, same

connectivity of atoms and only differ in the orientation of

atoms in 3-dimensional space.

8:47 AM

• The two compounds are therefore isomers differing only

in 3-dimensional space.

• Such isomers are called stereoisomers since the prefix

"stereo-" refers to the “three-dimensionality of a system”.
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• It is important to look at how stereoisomers relate with

other isomers to establish the boundaries of the

relationships that will be explored in this course.

• Recall that isomers have the same molecular formula

(i.e, the same composition of elements).

• Structural isomers have the same molecular formula but

have diffèrent structural formulas (sequences of

arrangements of atoms within the molécules).

• Stereoisomers have the same molecular and structural

formula (sequence of bonded atoms), but differ only in

the three-dimensional orientations of their atoms in

space.
8:47 AM
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• The family tree below illustrates the different isomeric

relationships that will be of concern to us in our study

of stereoisomers.

8:47 AM

• The study of stereoisomers is called stereochemistry.
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• Note that the two stereoisomers of lactic acid have a

relationship similar to that between a pair of hands (the

Greek word for hand is kheir).

8:47 AM

• Chirality (handedness) is the characteristic of a molecule

that lacks a plane of symmetry that makes it impossible

to superimpose on its mirror image.

• A molecule that is not superimposable on its mirror

image is called a chiral molecule.
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Definition
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• Chiral molecules can thus exist as a pair of

stereoisomers called enantiomers that are non-

superimposable on their mirror images.

• A molecule, such as lactic acid, having a tetrahedral

carbon with 4 different attachments may exist as a

pair of enantiomers.

• There is no degree of rotation that can interconvert

between the two enantiomers.
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• A molecule that is chiral has a chiral centre.

• For organic molecules, a chiral centre is commonly a

carbon that has four different substituents in a nonplanar

arrangement.

• Substituents are considered “different” if there is

structural variation among them.

• If the groups can not be superimposed on each other, if

detached, then they are different.8:47 AM

Chiral Centre

Chirality
What is a Chiral Centre?
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• In a broad sense, the study of stereochemistry:

(i) covers the three dimensional relationships between

stereoisomers.

(ii) also addresses the techniques for determining and

describing the three dimensional relationships

between molecules.

(iii) rationalizes the influences these arrangements

impart on the physical, chemical and biological

properties of the molecules.
8:47 AM
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• Stereochemistry has extremely important practical

implications in life.

• Nature is inherently chiral because the building blocks

of life (a-amino acids in proteins and enzymes,

nucleotides of DNA and sugars in cellulose) are chiral

and appear in nature in one of the enantiomers only.

• Hence, any synthetic substances (drugs and sweeteners)

prescribed to humans are interacting with a chiral

environment.
8:47 AM
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• Stereochemistry is particularly of practical concern to

pharmaceutical chemists because it is a requirement

worldwide that chiral drugs be administered in

enantiomerically pure forms or that rigorous tests be

performed to ensure that both enantiomers of a drug are

safe.

8:47 AM
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• What is stereochemistry?

• Differentiate between the stereochemical terms:

(a) a chiral molecule and an achiral molecule

(b) chirality and chiral centre

(c) stereoisomer and conformer

(d) enantiomer and diastereomer

• Why is stereochemistry important to the pharmaceutical

industry?

8:47 AM


