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Isomerism

SOLUTIONS

Exercise-1I (Conceptual Questions)

1. Ans.(3)

1 2 3 4 5
HCEC—CHz—(I:H—CH3 &

CHs

1 2 3 4 5
CH;—C= C—ICH—CHg

CHs

Same M.F. but different position of multiple
bond, So position isomers.

2. Ans. (1)
For isomerism — M.F. should be same but
structural formula, Physical & Chemical
properties should be different.

3. Ans.(2)

M.F. of CH3CH,COOH (Propanoic Acid) =

C3He02

(i) CH3—I(II—OC2H5 M.F.= C4HgO:

0]

(ii) (IIHz—CHz—ﬁ—H M.F.= C3He0:
OH

(iii) CHs-CH(OH)-CH3 M.F. = C3HsO

(iv) CH3-0-CH2-CH:-OH M.F.= C3HgO:

4. Ans.(3)
Minimum 5 carbons are required to show P.L
in ketones.
CH3-CH;-C-CH,-CH3 <> CH3-C-CH;-CH>-CH3

Il Il
0

5. Ans. (2)
CH3-NH-C;Hs & (CH3)3N
2° Amine

o

3° Amine
So functional isomers.
6. Ans. (4)

'd ren
Aldehyde Acid halide

So, functional group isomers.

7. Ans. (4)
OH
O_cl l
Y Y
C4Hs0Cl CsH70Cl
Molecular formula different
8. Ans.(1)

Same M.F. but different alkyl group across
polyvalent functional group = Metamers

/CH3

™ CHs

CH3-0-CH2CH2CH3 & CH3-0-CH

9. Ans. (4)
Condition for metamerism
Polyvalent functional group must be present
Shifting of alkyl group should create different

molecule
g
hifti
(1) CH3-CHz-0-CHs ——28_, CH3-0-CH,~CHj3
] of CHz
\ CHs v J
Identical

(2) CH3-CH-OH  Polyvalent F.G. absent
I

CH;
hifti
(3) CH3-C~CHz-CHs ——28_, CH3-CH,~C—CHs
I of CHz I
N o
Y
Identical
B O shifting
(4) CH3~CH-C-0 CH3W1
0 CH~C-0-CH~CHy
I\ v O J
PFG v Metamer v/

10. Ans. (1)
CHg—(III—CHz—CHz—CHg & CH3—CH2—(III—CH2—CH3
\ J

PFG v v Alkyl group different
Metamer v/ on both valency
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11.

12.

13.

14.

15.

Ans. (3)

Total 5 structural isomers are possible for
M.F. — CsH14

(i) CH3—CH2—CH2—CH2—CH2—CH3 (n-hexane)
(i) CH3—CH2—CH2—ICH—CH3 (2-Methyl pentane)

CH;
(iii) CH3—CH2—$H—CH2—CH3 (3-Methyl pentane)
CH3

(iv) CH3—?H—(I:H—CH3 (2,3-Dimethyl butane)
CH; CH3
g

v) CH3—(II—CH2—CH3 (2,2-Dimethyl butane)
CH3

Ans. (4)

In Benzaldoxime, the carbon of oxime should
be attached with two different groups.
OH

H\ Nz H\ i D
C=N, C=N
o
When H and OH When H and OH are on
are on same opposite

side — ‘Syn’ isomer  side— ’Anti’ isomer

Ans. (3)

1 B B
C\C-C/ r & H\C-C/ r
e \CH3 c” \CH3

(In (V)

(IN & (IV) are geometrical isomers, due to
presence of same M.F. but different relative
arrangement across restricted system.

Ans. (3)
H3C\ CH3
C=C
H/ \H

Shows G.I. due to same M.F. & different
relative arrangement across restricted system.
Ans. (2)
H Cl

&

Cl " H

For cyclic compound, any two carbon in the
cycle should be attached with two different
groups to show G.L

16.

17.

18.

19.

20.

Ans. (2)
4 3 2 1 43 2 1
H3C—CH2—€IH—CH3 & H3C—CH2—CH2—(I:H2
Cl Cl

2-chlorobutane 1-chlorobutane

These are position isomers.

Ans. (2)
CH3 CH3
Hs
180° N
H H ~180°

H H H CHs H
(Fully eclipsed) (Anti form)
Minimum Stable Maximum Stable
Ans. (2)

Anti/staggered conformation of butane will
have the minimum energy & maximum
stability because the methyl groups are as far
away from each other as possible.
CH3
H H

H CH3H

(Anti/staggered form)
Ans. (4)
Isobutane CH3—(IZH—CH3

CHs

H CH3

H H
CH3

This structure is most stable conformer of
isobutane because bulky group are far away
from each other.

Ans. (3)
CHs
H CH3
Br H
Br

It is not the conformer as this configuration
cannot be obtain after rotating other
conformers to certain angle.
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Exercise-II (Previous Year Questions)

Ans. (3)

M.F. = C3H9N

(i) CH3-CH2-CH-NH; 1° Amine

(i) CH3—$H—CH3 1° Amine
NH;

(iii) H3C-NH-CH2-CH3 2° Amine

(iv) HgC—lI\I—CHg 3° Amine

CH3
Total (4) structural isomers are possible.
Ans. (4)

H H
H] ! :H |H|
H H
H H H H H

(Staggered form) (Eclipsed form)

.. Staggered form is more stable than eclipsed
form, because it has minimum repulsion.
Ans. (3)

Conformers are the isomers which are formed
by rotation about single bonds (with atleast 3
continuous ¢ bonds)

So there is no effect on bond angle as well as
bond length.

Ans. (4)

The dihedral angle of the least stable
conformer (Eclipsed) of ethane is 0°

Ans. (4)

Compounds having different alkyl groups

attached with polyvalent functional Group

show metamerism.

(i) CsHiz — No polyvalent functional Group,
SO no metamerism.

(ii) CsHsO — CH3-0-CH2-CH3; (Only one
arrangement possible, so no metamerism)

(iii) CsHeO — CHg-I(Ij-CH3 (Only one

0

arrangement possible, so no metamerism)

(iv) C4H100 — CH3-CH:-0-CH2-CH3
&
CH3-0-CH2-CH»-CH3
(shows & metamerism)
Ans. (4)

sp? sp?

CH3—H2C—(II=(II—CH2—CH3
H3:C CH3

Exercise-III (Analytical Questions)

Ans. (2)
Isomers, having different no. of carbon atom
in the main chain or in side chain, are chain
isomers.

2 3 4
CH3—CH2—(I:H—CH2—CHO
ICN

2 3 4 5
CH3—(|:H—CH2—CH2—CHO
ICN
Ans. (3)

/O 0
T

It is not a functional group isomer of other
because it has different molecular formula.
Ans. (4)
C4H100 can have following metamers except
isobutyl alcohol.
(i) CH3-CH2-0-CH>-CH3
(ii) CH3-0-CH2-CH.-CH3
(iii) CH3—O—(IJH—CH3

CHs
(iv) CH3—(|:H—CH2—OH

CH3

(Isobutyl alcohol can never be metamer of
C4Hj1o, due to different fn. group)
Ans. (2)

o IO NN

— Different alkyl groups across
polyvalent fn. group = Metamers (s)
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OH
2 4 2 4
(b) /\/\ &1/|\3/
OH
— Same M.F. but diff. no. of ‘C’ atoms in
main chain or in side-chain = Chain

Isomers (q)
OH

/\O/\ and /i\

— Same M.F, Different fn. group = fn.
group isomers (r)

(c)

OH

OH
™ AN

— Same M.F, but diff. position of fn.
group = positional isomers (p)

|a=s,b=q,c=r,d=ps|

5. Ans.(1)
These 4 aldehydes are possible with mol.
Formula CsH100

0
Il
(I) CH3-CH,~CH,~CH,-C-H

Il
(I1) CHg—gIH—CHz—C—H

CHs
g
(1) CHs—C—C—H
CHs
i
(IV) CHs-CH,-CH-C-H

CHs

Ans. (2)
H H
mr and (m are not
H Br

geometrical isomerism as they have different
constitution (structure).

Ans. (2)

For cyclic compounds, any two carbon in the

cycle should be attached with two different

groups.
CH3 CHZ\CH CH3 CH3
Cﬁcm QSCHs }
CHs CHs H
H CHs
Gl % GlL v G.I x
Ans. (3)

Most stable conformation of 2,3-butanediol
is:-
OH
HO CH3

HsC HH

Due to H-bonding & minimum repulsion

between two CH3z groups.
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