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CARBON CHEMISTRY

ISOMERISM: Compounds possessing the same composition and the same molecular
mass, but differing in at least one of their physical or chemical properties, are said to be
isomeric and each is an isomer of the others.

STRUCTURAL ISOMERISM:
Chain - due to different arrangements of e.g. carbon atoms in the molecule

Number of Alkane Isomers
Formula | Number of isomers Formula | Number of isomers
CsH14 5 CioHa22 75
C7Hie 9 Cis5H3az 4,347
CsHis 18 C20Ha2 366,319
CoH2o 35 CsoHe2 4,111,846,763

Position - due to differences in the position of some group or atom in carbon chain or ring.
Functional group - due to differences in type of compound as in CH;OCHj; (ether) and

GEOMETRICAL or CIS - TRANS:
Due to different arrangements of dissimilar atoms or groups attached to two carbon atoms

attached by a double bond. The presence of the double bond restricts the free rotation of
the C atoms joined by it, and permits the existence of two forms.

fumaric acid maleic acid

H=— C— COOH H — C—COOH
HOOC—C—H H—C—COOH

PROBLEMS ON ISOMERISM

1. Draw the structural formulae for all the C,H;Cl; compounds and assign them IUPAC
( or systematic names.
s Draw the structural formulae of the isomers of chlorobutane and assign them

IUPAC or systematic names.

B Give the empirical formula, the molecular formula, and draw the structural formulae
of the isomers of butene and assign them IUPAC or systematic names.

4. Draw the structural formulae and name the isomers of C;H¢Cl,.

5, Draw the structure of a cyclic saturated hydrocarbon. Is the formula of the cyclic
compound typical of an alkane? Are the chemical properties of the cyclic compound
typical of an alkane?

6. Draw the structures of, and name all possible isomers of, CsHj,.

7. Draw the structure of 1-pentene.
Draw the structures of the isomers of 1-pentene and name each one of them.



For each of the following compounds

1. draw its structural formula 2. write the molecular formula
A. 2-chloropentane B. 1-chloro-2-methylbutane

C. 1-chloro-3-methylbutane D. 1-chloro-2,2-dimethylpropane
E. 3-chloropentane F. 2-chloro-2-methylbutane

How are all the compounds related ?

Consider the following structures

1) 2)
Cl H H
y N Y Cl
cC=—=2¢C C=——
7 /7 AN
H CHj3 H CHj3
H H H H
N /7 \ J/
Y C=—2¢C 0 &
Cl N CH;3 H 7 N CH, Cl1
3) “)

Which are isomers ?

1 and 2 only
1, 2 and 3 only
2, 3 and 4 only
1 and 3 only
1,2,3and 4

moow>

Two organic structures shown here represent :

H CH CH CH
N\ VAN 3
/C= C\ C=C

H CH; g 7 H

the same compound C4HSg

a pair of geometric isomers

a pair of cis - trans isomers
structural isomers

answers B and C are both correct.

BoOOwW >

Which of the following structures is NOT an isomer of the other three?

A. 2-methyl-2-pentene
B. cyclohexane

L, 1-hexene

D.

hexane



12.

13.

Which of the following compounds exhibit(s) geometrical isomerism ?

I CH3CH=CHCH3 I  (CH3)2C=CHop
I (CH3)2C=C(CH3)2 IV  CH3CH=C(CH3)CH2CHS3

A. I, I and IIl only B. I and IIT only C. II and IV only
D. IV only E. [ and IV only

Do the following pairs of structures represent isomers or are they just different

ways of drawing the same molecule? Name the compounds below.

A.
fH— CH3 CH3 h— CH2 - (le - CH2 —— CH3
CH3 — CH, CH;
B. CHz — CHy — CH — CHy — CH3
CH3 - (|jH - CHz_ CH2 — CH3 CH3
CH;
C. CHy — CH;3 CHy — CH;3
CH; CH3

Draw the structures of, and name all possible isomers of, CsHg.



7

15. Do the following pairs of structures represent isomers or are they just different ways
of drawing the same molecule? Name the compounds below.

A.
CH3 —CHy— C— CH3 CH; = C— CH; — CH;3

CH, CH;

B. CH3 — CH, — CHy— C= C — CH;4

CH3z — CH,— C = C— CH;

CH3 — CH, CHy g
CH; — C= C—CH; CH3— CH,— C = C — CH;

CHjy
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