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Answer the Questions

1. Distinguish the following terms with suitable examples:

(a) Asymmetric and Dissymmetric compounds

(b) Racemic modification and Racemisation

(c) Asymmetric centre and Pseudoasymmetric centre

(d) Chiral centre and stereogenic centre

2. Comment on the optical activity of MeN(Ph)CH2Me and its corresponding
N-oxide.

3. Draw as directed:

(a) (R)-2-Methylpentan-1-ol (in Fischer projection)

(b) Threo-3-Aminobutan-2-ol (in flying-wedge projection)

(c) (2S, 3R)-2-Bromo-3-chlorobutane (in Newman projection)

(d) Syn-isomer of CH3CH(OH)CH(CH3)CHO



Designate the marked (*) centre of the following 

compounds as stereogenic/non-stereogenic, 

chirotopic/achirotopic with explanation. 



Explain the following questions

1. Optically active phenyl sec-butyl ketone undergoes easy

racemisation in aqueous NaOH solution.

2. (+) 1-phenylethyl alcohol loses its optical activity in

presence of acid.

3. 1-Chloro-2-methylaziridine is resolvable although it is a

tertiary amine.

4. Both meso-tartaric acid and racemic tartaric acid are

optically inactive.

5. All chiral centres are stereogenic centres but all stereogenic

centres are not chiral centres.



Draw the Fischer projection formula for the following

compounds

1. (R)-3-methylpentan-2-ol

2. (S)-2,3-dimethylhexane

3. (R)-3-Methoxy-2-methylpropan-1-ol

4. (2S, 3R)-2,3-dichloropentane

5. D-MeCH(OH)Et

6. L-MeCHClCO2H

7. (2R, 3R)-2,3-Dihydroxybutanedioic acid

8. (2R, 3R, 4S)-2,3,4-Trihydroxypentanoic acid



Find out the absolute configuration (R or S) of the

chiral centre(s) of each of the following compounds

indicating the priority sequence of the attached

atoms/groups.



1. Determine if each compound (a or b or c) is identical to or an

enantiomer of A.

2. Draw all the possible stereoisomer of the following compounds

(a) CH3CH(OH)CH(OH)CH2CH3

(b) CH3CH2CH2CH(CH3)CH(CH3)2

3. C2H2Cl2 have three isomers A, B and C. A and B have the same

symmetry elements but C has different symmetry elements. All of

them are converted into a molecule with the same symmetry

element(s) when another H of C2H2Cl2 is replaced by Cl atom.

Explain the facts locating the symmetry elements present in

each isomer.

Answer the following questions



Numerical Problems

1. An optically pure sample of R-(+)-2-butanol shows a specific
rotation of +3.6°. What relative molar proportion of S-(-)-2-butanol
and R-(+)-2-butanol would give a specific rotation of
+ 1.8°? What is the optical purity of the above mixture.

2. What will be the optical purity of a chiral substrate if it contains
the two enantiomers in the ratio of 5:3?

3. Calculate the enantiomeric excess of a sample of lactic acid
obtained by mixing (+)-lactic acid, racemic lactic acid and
(-) lactic acid in the weight ratio of 1:2:3 respectively?

4. Calculate the specific rotation of a mixture of R- and S-acid with
30% enantiomeric excess (with respect to R-isomer) [Specific
rotation of the S-acid is (+) 24°].

5. Specific rotation of an enantiomeric mixture is (+) 15 and that of
the pure laevorotatory isomer is (-) 60. Find out the optical purity
of the sample and also the percentage composition of the two
enantiomers present.



1. Explain why compound A has no enantiomer and why compound B

has no diastereoisomer.

2. Draw the structure for the lowest molecular weight alkane

(having only C and H and no isotopes) that contains a stereogenic

centre. Is there another alkane of the same molecular weight that is

also chiral? If there is, give its structure and name, and specify the

enantiomers as R or S.

3. Represent all the stereoisomers of 2,4-hexadiene in their

s-cis form indicating the most stable and least stable forms.

Answer the following questions



Answer the questions

1. Give examples which corroborate the following facts:

(i)   A meso-compound having three chiral centres

(ii)  A chiral molecule that cannot be resolved

(iii) A molecule having only s4 as element of symmetry

2. Give examples/write down the structures of the following; 

(i) 2R, 3r*, 4S-1,2,3,4,5-pentachloropentane

(ii) syn-CH3CH(Cl)CH(CH3)COEt

3. Give the principle of resolution of racemic carboxylic 
acid/racemic bases/racemic alcohol.



Label the following pairs of molecules as homomer,

enantiomer, or diastereomer with justification


