' ISOMERISM =

A= o , ical/chemical or
Two or more than tWo compounds having the same molecular formula but different physi

both properties are called isomers and the phenomenon is called isomerism.
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2.1 Structural Isomerism

2.1.1 Chain Isomerism (C.1.)

The compounds which have same molecular formula, same functional group but different arrangement of
carbon chain show chain isomerism.

Ex. CH,—CH,—CH,—CH, CH;—(_I‘,HF-CH3
CH,
Butane (4C) 2-Methyl propane (3C)
Ex. CH,—CH,—CH,—CH,—OH CH3—$H-CH2—0H
CH,
1-Butanol (4C) 2-Methyl-1-propanol (3C)
- O
Methylcyclobutane Cyclopentane

2.1.2 Position Isomerism (P.I.)

The compounds which have same molecular formula, same functional group
?

Same parent ca i
different position of functional group or multiple bond or substituents, show : thon.cham b

position isomerism.

Ex.  CH~CH—CH,—CH, CH,—CH=CH—CH,
But-1-ene ; But-2—ene
Ex. CH,—CH,—CH—CH\—OH CH,—CH,—CH—CH,
OH
1-Butanol 2-Butanol
Cl

Ex. A A<Br :
. Br Cl

1-Bromo-2-chlorocyclopropane 1-Bromo-1 'CthTOCyclopropane
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with cycloalkane and alkyhes and alkadlenesmth.cyel 1es sho
1ain Isomers are also Functional Isomers but priority must be given |

=

onal Isomerism
-molecular formula but different functional groups.

g compounds show Functional isomerism, as they have same molecular |
3 A =13
Alcohol and Fther CH,—CH,—OH  and CH;

. Aldehydes and Ketones CH— CH_z—cli—-H' and C

nide and Isocyanide

and Nitrite
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ot show Functional isomerism.
siEhTeqiras T

ula, same polyu:a]'ent.*l?uncﬁonal group but different atkyl groups attached to poly

| group [Which have more than one valency} are :

O

| 1

B s N —C.
e

2 I

O

H,C-CH,-O-CH ~CH,
CH S—NH—CH 2_._C_l.-l Z—CH : :
H,C-CH,~NH-CH,~CH ~CH,

CH— c:Hz—(‘:‘ —CH,— CH,—CH,
O

e
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0
H H
(ix) H 4 o H, shows tautomerism
O

(x) a—H. attached sp? carbon does not initiate in tautomerism

(b) For nitro compounds : Nitro compounds having at least one active-H (

0
/ O
= 7l
(fH” N\\O et CH =N
H OH
Nitro form Acinitro form

(acidic form so soluble in base)

() H—C=N and H—N = C are tautomers [also Functional isomers] while R—C=N and R—N=C are

only Functional isomers.
H—C=N —— C=N—H

~

Active H

(d) H_N\ and H—O—N=0 are tautomers.

Note : Nitro compounds with at least one a—H are soluble in NaOH.

(I) Enol Content :

1. ?Hz -*?]? ==l = CH2=(|:—H
H O OH
"keto" (& 99%) "enol” (~ 1%)
O OH
. - O
"keto” (~ 1%) "enol” (stable by resonance and aromatic nature) (= 99%)

More active the H, more will be its participation in tautomerism.

Stability of enol form depends on (i) Resonance and (i) H — Bond (i) Aromaticity.

o — H) show tautomerism:

ET\CHEMA\ENG \MODULE- 3103 GOC- \01-THEORY. P45
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nal Isomerism

isomerism (G. 1) :

3 “ ‘J {
=C<), oximes (>C= N—) and azo compounds [-N=N—] etc., show

(% scanned with Oken Scanner



Geometrical isomerism

GJ:
not possible \[,""
Cldﬁ\h" E-2 5){?1 3

o, r) *
Cerd 1aVe
at same side then cis and if same groups are at dlfferent su:le %n tran

etrical isomerism

not possible
f R s ienclature Systems of Geometrical isomers
- (a) Cis-Trans System
: If same groups are

>c=-c<: a>c =c<b

[Same groups different side]

[Same groups, same side]

cis trans
a a A r {
& o= >e=c , [ i
X v X Y :
cis cis ' .
CIVCI '
CH, c '
- C=C: Il
- H <cn —CH, o) |
' Br® Br
=X
' ﬂ{j trans-2—pentene _ It does not show Geometrical isomers
A O ﬁo no cis-trans. ., f : o

f -\\ VA {
m‘fi«‘{ ) E - Z System: wd ey J W ke, © ¢
- E (Entgegen) : : When high priority groups are at opposnte s1de W2 R A Y )

!. e Z (Zusamman) : When high priority groups are at same side.
| c»:'*'s‘ | LP .-_c=c{l;’- HPN - HP
s : Hi > LP> <LP
'E' nzt
HP - High priority and LP — Low priority

[ClP Sequence Rule] :
) is proportional to atomic number of atom which is directly attached to sp? carbo
i n.
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Rule IV : If isotopes are present then consider atomic weight.

>C_ <CH2—-CH -

A &

= 10 oo Pad —Zy AL

Raa e ._ .
_ BEGINNER'S Box 2

"l/Asszgn correct E Z configuration to following molecules :-

=

CH, H o el -
W PC=C @ dc=c{ :
y Cl CH, 2 2 _ '
l J.g-.)_.—‘ ‘.i A _;-1-- | i o K .}' ”’
e B —
N r,
i R > <CHACl - N {
T CH; g (: {
CH _C f COOH C]--[J_/lCH £ 4
oy \ UL/ =
= N-] : ' e 4 5 ol '.

GEOMETRICAL ISOMERS IN OXIMES [>C

+ Oximes show G. . due to restricted rotation about double bond
nerism in which sp? carbon have two different groups.

._tl. .Ir? ' f’r"
> R SE
--1EF .} ; ;\/‘ {

o Only those oximes show Geometrical isor

3

£ CH,—CH N=OH . ——>
;

i

CH,—CH=N—OH (oxime)

Ex. Acetaldoximes has two Geometrical isomers —

£ 4 —— ;.. b
': CH,—C—H CH—G H
I!]I—OH HO —N
syn anti
LM ) When H and CH are on the same side When H and OH are on the opposite side
ph—C—H Ph—(ﬁ—*H <&
Ex. Benzaldoxime N—OH HO—N
| (Syn] (Anti]
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GEOMETRICAL ISOMERS IN

= R

Ph N
i I
| ~ Ph—N=N—Ph = N

N /
J N, Ph % .
(Anti) .

(syn) A :‘

w Geometrical isomerism due to

es sho . :
GEOMETRICAL ISOMERS IN CYCLOALKANES : Cycloalkan n which atleast

3 i mers i
] y Geometl |Cal iSO
rﬁtﬁcted rotation about Sing]e bond‘ O“ly tIICSE LA I I

two different carbons have two different groups.

—p Me Me cis
M%A<Me

H H
Two geometrical isomers —» Me H trans
H Me
NUMBER OF GEOMETRICAL ISOMERS IN POLYENES :
RECH—CH—CH=CH ..................c..oc0onviunes CH=CH—R,
(@) If R, # R, then number of Geometrical isomers = 2"
[n = number of double bonds which show G.1.]
Ex. CH,—CH=CH—CH=CH—CH=CH—CH,CH,
As n = 3, number of Geometrical isomers = 23 =
(b) If R, = R, then number of Geometrical isomers = 2n-1 4 2p-1
where pP= & (when n is even) n+1
2 and P Besy (n is odd)
Ex. CH:,—CH=CH—CH=CH—CH=CHH_CH_5 h = 3]
Number of Geometrical isomers = 22 4 921
= 4 + 2 — 6
. 3
F BEGINNER'S BOX.3 :
. Which of the following shows Geometrical isomerism — 5
() CH,—CH,—CH=N—0 3
i i b) HC=N—_op :
@ cH—¢—cn, 8
: d S g
N‘—OH ( ) Cf'ia ?I:—-CHECHa =
1) a, ¢ ; N—0CH g
2 e Q) a, d 2
ich of th Yl a,
< it . e following show Geometrical isomerism @) b, ¢
(1) l'l_DIphenS’]*l-—butene 1,
) 2'3—Dimeﬂ'191—2—butene @ 1'1“Dil3henyl-2~buten £
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