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The mirror image of left hand is a right hand Left and right hands are not superimposable
Fig. 1.2
image is chiral. Enantiomers occur only with those compounds whose molecules are chiral.

Thus e-&- 2-butanol molecule is chiral as well as trans-cyclooctene (scheme 1.1). Human hands

are related to each other as object and its mirror image typical of enantiomers (Fig. 1.2). Thus
e one’s right hand will fit into a right glove and not into aleft glove. The term chiral is used
to describe molecules of enantiomers since these are related the same Way that a right hand is

A structurally chiral system is the human body itself, the heart Yies to

related to a 1eft hand.
nter and the liver to the right. From an evolution point of view most people are

the left of ce

right handed. Several plants display chirality by way they wind around Supporting structures
and thus represent as 2 left-handed or & imﬁﬁ.ﬁmb@m@ helix. All but one of the 20 amino acids,
the components of proteins are chiral and left handed. The molecules of almost all natural
sugars on the other hand are right handed. The enantiomers display physiological differences,
one enantiomeric form of a terpenoid limonene smells like oranges while the other enantiomer
smells like lemons. Ones nose is capable of distinguishing Dbetween enantiomers, i.e., the receptor

sites for the sense of smell are chiral (see, 'scheme 1.2¢).
Generally, otherwise, enantiomers have ;dentical properties in 2 symmetrical environ-

ment, enantiomers react at the same rate with achiral noEﬁoﬁb@m. Their properties may how-

ever, differ in an cbm%uubmaomu environment, and enantiomers may react at different rates

with other chiral compounds (see scheme 1.2b). This difference is reflected in a compound
being biologically active, while its enantiomer is not.

(ii) The Term Achiral
Objects and molecules which are superimposable on their mirror images e.g. & CUP (Fiz. 1.2a)
is achiral. An internal plane of symmetry is a hypothetical plane which bisects an object or 2
molecule into mirror-reflective halves. An object or 2 molecule with an internal plane ¢
symmetry is achiral (can be superposed on its mirror image). Thus a cup is achiral since it cal
be divided into two equal halves by its plane of symmetry. Similar is the case with meso
tartaric acid (drawn as Fischer projection 0T perspective formula Fig. 1.2a). A hand m.&E.m
since a plane cannot splitit into two equal halves. Similarly either of the (+)-or (~)-enantiomer

of tartaric acid is chiral.
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it has four stereocenters due to the presence of a point of symmetry—presence of .,mn
axis which is somewhat rare in organic chemistry.
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&nrwoﬂg:o&:..h acid (IV and V respectively, scheme 1.
rotation (Cy) as the only symmetry element and both are chiral.
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« Which are enantiomers?

e Which is the meso compound?
e Which are diastereomers?
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