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Step-by-step solution

Step 1 of 45
(a) Given compound is:
Br
Comment
Step 2 of 45
So, let us mark the carbons as a group:
Comment
Step 3 of 45

Here, the number of signals we will get from proton decoupled, '* C spectra is: 2.

For DEPT '3 spectra, we will get the signals as ‘one carbon with three protons (CH, ), two

protons (CH, ) and one proton (CH).
Here we will get the spectrums individually.
(1) Spectrum will show one signal for (CH)

(2) Spectrum will show one signal for (CH: )

Comment

Step 4 of 45
(b) Given molecule is:
Br, Br
Comment

Step 5 of 45
Let us mark the carbons as a group:
Comment

Step 6 of 45

Here, the number of signals we will get from proton decoupled, '* C spectra is: 2.

For DEPT '3 spectra, we will get the signals as ‘one carbon with three proton (CH, ), two

proton (CH, )and one proton (CH)".
Here we will get the spectrums individually.

(1) Spectrum will show one signal for (CH, )

Comment

Step 7 of 45
(c) Given molecule is:
Br
Br
Comment
Step 8 of 45
Let us mark the carbons as a group:
Comment
Step 9 of 45

Here, the number of signals we will get from proton decoupled, '* C spectra is: 2.

For DEPT '3 spectra, we will get the signals as ‘one carbon with three protons (CH, ), two

proton (CH, ) and one proton (CH).
Here we will get the spectrums individually.

(1) Spectrum will show one signal for (CH)

(2) Spectrum will show one signal for (CH, )

Comment

Step 10 of 45

(d) Given molecule is:
Br

Br

Comment

Step 11 of 45

Let us mark the carbons as a group:

H Br

Comment

Step 12 of 45

Here, the number of signals we will get from proton decoupled, '* C spectra is: 2.

For DEPT ' spectra, we will get the signals as ‘one carbon with three proton (CH, ), two

proton (CH, )and one proton (CH).
Here we will get the spectrums individually.

(1) Spectrum will show one signal for (CH)

(2) Spectrum will show one signal for (CH, )

Comment

Step 13 of 45

(e) Given molecule is:

Br, Br

Comment

Step 14 of 45

Let us mark the carbons as a group:

Comment

Step 15 of 45

Here, the number of signals we will get from proton decoupled, '* C spectra is: 3

For DEPT '3 spectra, we will get the signals as ‘one carbon with three proton (CH, ), two

proton (CH, ) and one proton (CH).
Here we will get the spectrums individually.
(1) Spectrum will show one signal for (CH)

(2) Spectrum will show one signal for (CH, )

Comment

Step 16 of 45

(a) Given isomers:

CH3 CH3
CH3CCH,CH4 BrCH,CHCH,CH;
Br
A B
Comment

Step 17 of 45

Consider A:
(i) Number of signals:

Let us draw the hashed-wedged diagram of the molecule A:

CHj
"'lll[,
HaC 'CH,CH,
Br
Comment

Step 18 of 45

CHj

CH3CHCH,CH,Br
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Let us draw the mirror bisecting the molecule, we get one half is the mirror image of another half.

Comment

Step 19 of 45

So, let us mark the equivalent carbons as a group:

a
CH3
b ¢
a 11
HsC 'CH,CH3
Br
Comment

Step 20 of 45

So, the number of signals we will getin *C NMR : 4.

For DEPT '3 spectra, we will get the signals as ‘one carbon with three proton (CH, ), two

proton (CH, ) and one proton (CH).
Here we will get the spectrums individually.
(1) Spectrum will show two signals for (CH, )

(2) Spectrum will show one signal for (CH: )

Comment

Step 21 of 45

Consider B:
(i) Number of signals:

Let us draw the hashed-wedged diagram of the molecule B:
CH3

C-onilH

BrH,C 'CH,CH3

Comment

Step 22 of 45

Let us draw the mirror bisecting the molecule, we get one half is not the mirror image of another

half. So, let us mark the equivalent carbons as a group:

a
CHj
b K
BrH,C 'CH,CH;
¢ c d

Comment

Step 23 of 45

So, the number of signals we will getin "*C NMR : 5

For DEPT * spectra, we will get the signals as ‘one carbon with three protons (CH, ) two

proton (CH, ) and one proton (CH).
Here we will get the spectrums individually.

(1) Spectrum will show two signals for (CH, )

(2) Spectrum will show two signals for (CH, )

Comment

Step 24 of 45

Consider C:
(i) Number of signals:

Let us draw the hashed-wedged diagram of the molecule:
CH,
_CUIH

HiC™ VoH,CH,Br

Comment

Step 25 of 45

Let us draw the mirror bisecting the molecule, we get one half is the mirror image of another half.

CHy

Lo\

HaC™ N\ YCcH,CH,Br

Comment

Step 26 of 45

So, let us mark the equivalent carbons as a group:
a
CHjy

& b Cum

HC™ NoH,CHoBr
c d

Comment

Step 27 of 45

So, the number of signals we will getin "¢ NMR : 4

For DEPT '3 spectra, we will get the signals as ‘one carbon with three protons (CH, ), two

protons (CH, ) and one proton (CH).

Here we will get the spectrums individually.
(1) Spectrum will show one signal for (CH)
(2) Spectrum will show two signals for (CH: )

(3) Spectrum will show one signal for (CH, )

Comment

Step 28 of 45

(b) Given isomers:
CH,CI
CICH,CH,CH,CH,OH CH;3;CHCH,0OH
D E

Comment

Step 29 of 45
Consider D:

(i) Number of signals:

CHs
CH;CCH,0H

Cl

This molecule is nonequivalent, so, the carbons are also nonequivalent.

So, let us mark the equivalent carbons as a group:

a b ¢ d
CICH,CH,CH,CH,0H
Comment

Step 30 of 45

So, the number of signals we will getin *C NMR : 4.

For DEPT ' spectra, we will get the signals as ‘one carbon with three protons (CH, ) two

protons (CH, ) and one proton (CH).
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Comment

Step 31 of 45

Consider E:
(i) Number of signals:
This molecule is nonequivalent, so, the carbons are also nonequivalent.
So, let us mark the equivalent carbons as a group:
c
CHCI

CH;CHCH,OH
a p d

Comment

Step 32 of 45

So, the number of signals we will getin *C NMR : 4

For DEPT '3 spectra, we will get the signals as ‘one carbon with three proton (CH, ). two

proton (CH, ) and one proton (CH).
Here we will get the spectrums individually.

(1) Spectrum will show one signal for (CH)
(2) Spectrum will show two signals for (CH, )

(3) Spectrum will show one signal for (CH, )

Comment

Step 33 of 45

Consider F:
(i) Number of signals:

Let us draw the hashed-wedged diagram of the molecule:

CH;

C“““\CI
H:C CH,0H
Comment

Step 34 of 45

Let us draw the mirror bisecting the molecule, we get one half is the mirror image of another half.

Comment

Step 35 of 45

So, let us mark the equivalent carbons as a group:
a
CH,

c
a C- wWCl

e N

CH,0OH
b
Comment

Step 36 of 45

So, the number of signals we will getin *C NMR : 3

For DEPT '3 spectra, we will get the signals as ‘one carbon with three protons (CH, ) two

protons (CH, ) and one proton (CH).
Here we will get the spectrums individually.
(1) Spectrum will show two signals for (CH, )

(2) Spectrum will show one signal for (CH, )

Comment

Step 37 of 45

(c) Given isomers:

CHy  CHy CH3 CHs CHj
CIHZC(IZ—CHCH;; (;||-12cp-4(;—(|:(;p-|3 CIHZCC—(.I:HCH;.,
Br Br CH; Br
G H I

Comment
Step 38 of 45
Consider G:

(i) Number of signals:

So, let us mark the equivalent carbons as a group:

© a
CH3 CH;
a e
CIH,CC CHCH;
| b a
Br
G
Comment

Step 39 of 45

So, the number of signals we will getin *C NMR : 5

CICIIzcl‘I ICCH;

Br

CHs

CHs
J

For DEPT '3 spectra, we will get the signals as ‘one carbon with three proton (CH, ), two

proton (CH, ) and one proton (CH).
Here we will get the spectrums individually.

(1) Spectrum will show one signal for (CH)
(2) Spectrum will show one signal for (CH, )

(3) Spectrum will show two signals for (CH, )

Comment

Step 40 of 45

Consider H:
(i) Number of signals:

Let us mark the equivalent carbons as a group:
c a
CH; CH,3

— a
CIH;CH{): N (IJCH3
Br

Comment

Step 41 of 45

So, the number of signals we will getin *C NMR : 5

For DEPT '3 spectra, we will get the signals as ‘one carbon with three proton (CH, ) two

proton (CH, ) and one proton (CH).

Here we will get the spectrums individually.
(1) Spectrum will show one signal for (CH)
(2) Spectrum will show one signal for (CH: )

(3) Spectrum will show two signals for (CH, )

Comment

Step 42 of 45

Consider I:
(i) Number of signals:
Let us mark the equivalent carbons as a group:
a
d (|5H3 b ¢
CIH;CCe—(l:HCH;,

CH, Br

a
I

Comment

Step 43 of 45

So, the number of signals we will getin *C NMR : 5

Integrated ratio willbe: 2:1:1:1:1

For DEPT '*( spectra, we will get the signals as ‘one carbon with three proton (CH, ) two

proton (CH, )and one proton (CH)".

Here we will get the spectrums individually.
(1) Spectrum will show one signal for (CH)
(2) Spectrum will show one signal for (CH, )

(3) Spectrum will show two signals for (CH, )

Comment

Step 44 of 45

Consider J:
(i) Number of signals:
Let us mark the equivalent carbons as a group:
a
CH3
¢ b

CICH,CHCCH

2 i d > a

Br
CHy 2

J

Comment

Step 45 of 45

So, the number of signals we will getin *C NMR : 4

For DEPT '3 spectra, we will get the signals as ‘one carbon with three proton (CH, ), two

proton (CH, ) and one proton (CH).
Here we will get the spectrums individually.

(1) Spectrum will show one signal for (CH)
(2) Spectrum will show one signal for (CH, )

(3) Spectrum will show one signal for (CH; )

Comment
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