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Electromagnetic Spectrum

Introduction - ' Absorptiu“ Spectra -
In this chapter we will
I.e. ultraviolet absorption spectr
sorption spectroscopy (IR - s
Electromagnetic Radiati

z;t:(l)};} ;EEEL:; the two absorption spm;tmjscopy
- spect i
il Pectroscopy) and Infrared ab-

When this electrom ‘ i
n agnetic radiation inci
then the transition of electron takes place frc o
another quantised energy level. Dy

N € to this transiti S
which is known as electroma nsition a spectra are arises

gnetic spectra.

Cosmic 'f—ray X-ray. | UV | Visible IR
ray

Micro | Radio
;
wave | wave

=
—_—T

Energy decreases from L - R
A - Increases

Energy of electromagnetic radiation is given by (Energy of one photon) -

. w E”
E=hv ( KV ‘i‘] where h = Plank’s constant

hc
E= e A = wavelength of electromagnetic radiation,
=
And Also V= ™ V = wave number
Beer-Lambret’s Law: -

This law states that decrease in the intensity of the incident beam is
proportional to the concentration (C) and thickness (dx) of the medium,

1
—d%fxC.dx = ~dT:0..C.dx
On solving the above equation we find the relation

log [—I—I?-) =e.Cx

Where I, = Initial intensity of beam, I = Final intensity of beam, e = Molecular
absorbity coefficient or extinction coefficient.

Absorbence: -
A=eCx _
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Transmittenece: -

s

1]
" Mathematically they are related -

T=10" =10 ( A=ecx)
Energy of a molecule: - : -

Any molecules contains different type of quantised energy leve] jike
translational energy level, electronic energy level, vibrational energy [eye|
rational energy level and nuclear energy level but in spectroscopy mainly fﬁhreé
energy level are important. £

(1) Electronic energy level . - (ii) Vibrational energj’ level
(iii) Rotational energy level
Energy Order: -
= s serir= L
T £
_ = Vibrational
~-energy level
im W= ] -
i :- I_ ............. S |
A - — V= 4
N e
Electronic — = v=3
energy level . 0 =
. ” i om—— W= } Rotational -
s ot =175 vrsrty = Ty | energy le\.rg}

n=0 —— »
From the above figure it is clear that the electronic level of a molecule
constructed with many quantised vibrational energy level and quantised rota-

tional evergy level.

UV-Spectrescopy: - _ ., :
" When a molecule absorbe UV-visible radiation then the electronic

transition takes place. The spectrum arises dueto electronic transition (n=0 -
n = 1) are known as UV-spectra. :

The UV-spectroscopy is an example of absorption spectroscopy there-
fore it is also known as UV - absorption spectroscopy. UV-spectroscopy gives
information either molecule are conjugated or nonconjugated.

Type of electronic transition: -
' There are mainly four type of electronic transition -

(a) o - o" transition: - - o i
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This type m‘"tranmtmn occures in alkanes e.g.-CH,, CH,-CH,,CH
47 3 3 i
-CH,-CH, etc. .
Thus in other words we can say that the o — ¢” transition occures in
the saturated system. :

. — O

b
87

(b) n = o’ transition: -
‘Saturated molecule having hetroatom shows n—+o trans:tmn transi-

tion as well as ¢ — ¢" transition.
eg.. CH; ~0- CH; CH, -OH fCr:-H3 —'ﬁHz etc
(ether]' ('alccahol) o (Amine) :

G'.

6 —C N—s G

n = Non bonding

“h
o

(¢) m — m" transition: -
n —» " transition occures in unsaturated molecules. |

e.g. CH,=CH,, CH=CH, CH: =CH-CH=CH,etc,
s 3 '0-..

| ¥ e
'h & h ﬂi o
g —= 0O T e T n
b
s
h
g

(d) n > 7' transition: -
This type of electronic transi

is unsaturated and also contained hetroatom.
_ | :'ICi):_
g CH,=CH-C-H,CH,~-C=N,CH, = CH-Cl:, CH, - C-CH,

tion showes by those molecules which

0

CH, = CH-Br: efc.

- - G‘
: . N—aog T
h i ' b_._' PN =TT
' T:b
b
c
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4
Decreasing order of energy: -
036 >n=6 >1 T >N>0
Q.1. Write the short notes on chromophore and auxochrome. (2019

Ans. .~ Chromophores: -
Chromophores are the groups or atoms which are respon,
sible for the absorption of UV-visible light (UV-spectra) in molecules. Chro.

‘mophores are the unsaturated groups.

For cxam'ple -
C=C,C=C,C=N,C=0,C=N, N=N,S=0c¢tc.

FE 0 e

i _ SO0
(i) CH, - CH,: C4H (i){CH,=CH-C{H
'-._‘J‘.’\\ "i-............."-----{-1'
Chromophore Chromophore
o | 0"
(jii) CH, {CH = CHs CH,-CH, (V) CH,- CH.-N %
Chromophore Chromophore

Auxochromes: - . _
Auxochromes are those groups or atoms which are not responsible

for the absorption of UV - visible light but when they attached with the chro-

mophores then the absorption position of an electronic transition shifted to-

wards higher wavelength or lower wavelength.

e.g. -Cl, -Br,-1,- OH,- OCH,, - NH,, -NHMe, - SH etc.

3 |V —0

(Benzene) (Aniline)
Mg = 256 N - . h_=280nm \
(m—m) | (n—=n)

Note -
Auxochromoes shift the A___ value of the molecules either by increas-

ing conjuction or by decreasing conjugation. When auxochromes increase the
conjugation the energy decrease and hence A becomes increases.

A, oc Extent of conjugation
UV - Spectra graph plot: - : £ !
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ed between

molar absorbity coefficient (€) verses wave- c
length (1) in which e presenton Y-axisand .
present on x-axis, '
" EOre
l
e P coc A
:. ?\.
A = absorbance A ~
Shifts in UV-spectrum: - .
There are four type of shifis in UV-spectra.

(i) Bathochromic shift
(iii)- Hyperchromic shift

“Since we well known that the UV-
absorbity coefficient () vurses wavelen

(Red Shift) (ii) Hypsochromic shift (Blue Shift)

(iv) Hypochromic shift
Spectrum are plotted between molar
gth (1), as shown below -

- Hyperchromic
shift
y Bathochromic
shift

TN

., M

omic shift

—i

vy Hypochromic

shift

Q2.

Ans. Bathochromic Shift: -

Write short note on Bathoch rom ic shift.

v

A‘lms .

(2014, 18)

The shifting of absurption-positiun towards higher wave-
- length are called bathochromic shift. Bathochromic shift arises when the con-
jugation in the molecule increases. This shift is also known as the red shift.

J —

(Benzene)
Ary =256 nm

NH,

4

(Aniline)
lnlﬂﬂ. o ZSﬂ nm

In the above example benzene showsthe A =256 nm due tom — 7*
transition. But in the case of Aniline the A__ increases (i.c. g 21‘%0 nrln} due to
~ then — m* transition. In the case of Aniline the extent of conjugation increases

e
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. which causes the decrease of energ y and thus increase in thr. ?L va]ue

@
NH, Qu, - T\'H:_ -
5 ¢—1—%
(2) Hypsochromic Shift:- - (2018)

The shifting of absorption position towards lower wavelength, are
called hypsochmmw shift. Hypsochromic shift are arises due decrease of con.

]ugatmn This shift is also known as blue shift.

(EX.- ;
.. D
NH, ” “ NH,
a
(Aniline) | {Aniliniurn ion)
A, = 280 nm ; .. =254 nm

In the above example the exttent of conjuction decrease in anilinium
ion thus the energy increases and thus the A__ decreases.
3 Hyperchmmic shift:-
' The increase of ¢ _value of an absmptmn band are called hyper-
chromic shift. The €_ va]ue also increase on increasing the con Jugatmn

Example:-
- — @
Ae = 256 nm e = 280 nm_
| EI.'I'Iﬂk = 2ﬁ-[J l'Il:lT 1480
(4) Hypochromic shift:-

The decrease of e value of an absorption band are called hypo-
chromic shift.

Example:-
- . 2]
NH, | NH,
Mo =280 nm . ?~.,m =254 nm

Eun = 1480 =107
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Q.3. Write nntc- on factors on which A depends. (2012, 14, 13, 17)
Ans.  Factoraffecting A, - value:-
There are. followmn factor which affect A - value -

(1) Resonance or Mesomeric effect (2) Hypelconju:ratmn
(3) Steric effect ™ (4) Hydrogen bonding = (35) Solyent effect
(1) Resonance effect or Mesomeric effect:-

When the resonance increase then the extentent of conjugation increases,
thus the energy decrease and A__ become increases. i.c. bathochromic Shtﬂi

Example:-
Ph—CH=CH —Ph Ph~CH =CHj- Ph
(Mo = 319 nm) .= 3?7 nm)
(2) Hyperconjugation:-
Hyperconjugation also increase the extent of conjuc,anon in the molecules

so the A__ - value shifted towards higher wavelength i.e. bathochromic shift.
O

O x Il
) CH—C=HC —C~— CH,
CH—HC=CH—C—CH, |
| (M = 224 nm) CH.
jugati T (. =236 nm)
Three hyperconjugative ; -
structure Six hyperconjugative

structure

(3) Steric effect:-
Steric hindrence on the molecules decreases the extent of conjuga-

tion so the energy increases and A become decreases.

Example:-

H,_COOH H_H

G/_\H - Q/‘\cooﬁ
(Trans cinnamic acid) (Cis (_:innan:ric acid)
},m =272 nm M = 268 NN

= 15,900 € = 10,700
Cis cinnamic acld are more sterical ly hindered than the trans cinnamic acid.
(4) Hydrogen bonding:-

lecules increases then electronegatw-

If hydrogen bonding in the mo
the decrease of polarity and in-

ity of the hetoatom increases which causes

_crease of energy and thus decrease of A, - value.
o+
v IEI
)= _ 8- ot
R=OSE R-—O—H.........%)—R
Isolated) - ; . . 0-
(s ta ol (H - bonding)
(5) Solvent effect:-
: In general on increasing the solvent polarity the 1 — n* transition
[ To shop our books visit at Www. winsomecollection.co.in _J
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athochromic shift i.e. towards the higher wavelength, whereas n— n* !

shows b
ift i.e. towards lower wavelength.

transition shows hypsochromic sh
(Imp.)

Woodward-Fieser rule for caleulating the A - value:-

(A) For conjugated dienes:- v .
Base value for transoid or hetroannular diene =214 nia
Base value for cisoid or homoannular diene = 253 nm

Add each substituent:-
Alkyl substituent or ring residue = 5 nm
Exocyclic double bond =5 nm
Extended double bond conjugation

R R

Cisoid: -

Base Value: - : :
1. Base value always contains two conjugated double bond.
2. Those conjugated diene treated as base value region which has largest

A value.
max i . i
cisoid > transoid

' '::-rCisoid (base value)

3. More substituted cisoid always treated as base value.

=30 nm

eg. ' —base value (more sbstituted)

Homoannular and Hetroannular: - :
When both conjugated double bond present in one ring are called

homoannular.

ow ol -
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when both conjugated double bond present in different ring are called
hetemannuhr dienes. | ' -
Exocyclic double b{md - _
Double bond which present on the terminal of the ring are called exocyclic

double bond. Exocyclic double bond must be present in investigation region.e.g.

(a) . Exocyclic due to ring {Because this double bond present
| (1) and (3) on the terminal of both ring (1) and (3)

Because double bond present
on terminal of ring (1)

Exocyclic double bond due
to ring (1)
Thus total exocyclic double bond=2+1=3.

(b)  Exocyclic due to ring (1) [Because this double bond present
on the terminal of ring (1). '

_ [ Because this double bond
Exocyclic due to ring (2) | present on terminal of ring (2)

“Total exocyclic.double bond=1+1=2
(c) Exocyclic due to ring (1) and (3)

_ Exﬂcyélic due to ring (2) and (4)

Exocyclic due to ring {2]
Total exocychc double bond conjugation=2+2+1=35

Alkyl substituent and ring residue: --

T Investigation -
region Ring residue
i .‘ .'..IC;.‘--‘ . ' ,
Alkyl substituent nvestigation-region
( To shop our books visit at www.winsomecollection.co.in _]
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Extended double bond conjugation: -
I total number of conjugated double-bond =n

Then exocyclic double bond conjugation =n - 2

| “ = Number of conjugated bond
e.g. ' Y

Exocylic double bond conjugation

=2

=2-2=0

Total number of conjugated double bond = 4

exocyclic double bond conjugation =4 -2 =2
(B) For «, B - unsaturated carbonyl compounds (Enones): -
0
R-CH=CH-CH=CH-C-R
d ¥ B «a
" Base value: -
0 Acvclic a, B - unsaturated ketone
(8
CH3=CH-C-RJ
6] a
Six membered a. 3 - unsaturated ketone| 215 nm
o
O
p
. Five membered cyclic ¢, [ - unsaturated ketone =202 nm
O
da
p
. o, P — unsaturated aldehyde =207 nm
I :
CH,=CH-C-H
B o
.Add toeach:- -
e  Alkyl susbtituent or ring residue at
o - position = 10, P - position = 12, y or higher =18
e Exocyclicdoublebond=5
Extended double bond conjugation = 30
[ To shop our books visit at www.winsomecollection.co.in J

| . "

Seannclwiln Coraboarnar



B.Se. 1" Year - Chemistry 11 Paper - Chapter 1 - 11

¢  Homo annular dienes = 39
Example - Calculate the __ value'of the following molecules

B{-

.....

Sol. Base value for six member o, p - unsaturated ketone =215nm.
2 ring residue of & - positior= 1§ x 2 =36

1 - Exocyclic double bond due to ring (B)= 3

| - extended double bond conjugation = 30 -

Homoannular diene =39

Total A =215+36+5+30+39=325 nm

Thus ;L of above molecule =325 nm,

R Spectroscopy (Infra-Red Spectroscopy)

When a molecule absorb IR (infra red) radiation then change in

vibrational and rotational energy level takes place i.e. - The molecule become

vibrated as well as rotated. 3

e IR-spectroscopy is an example of absorption spectroscopy.

e The IR- -Speetroscopy give the detail of structure of the compounds.

e [R-spectroscopy give information about the type of functional group
~ present in the molecule. Because different functional g group have different

absorption in IR-frequency.
o IR-spectraare plotted between % of fransmittance and wave number.

Vibrational frequency: -
The vibrational frequency of a bond can be calculated by Hook’s law -

=1 JE
V=

211 il :
where K = force constant-(bond strength), p = "educe mass, v = vibrational
frquency

= s ln_13 . - OO0000000( '
m, +m, m, T,
" Thus from abave formula it is clear that the vibration frequency are depend
“upon following three factors -
1. Strength of bond (K): -
Vibrational frequency is directly propumonal to strength ofthe bond (K)
ie. vee K
- 2, Mass of the atom present in moleculcs.
Vibrational frequency is inversely proportional to the "eciuced mass.

P : :
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1. Vac— '

H . i '.
3. Arrangement of atom with in the molecules. |

Selection rule: -
“IR-active molecules are those mc-]ccules which have a permanent dipole

. moment or change in dipole moment.”
IR-radiation absorb by the molecules due to interaction of dipole of

molecule and electric vector component of the [R-radiation. In other words
only those vibrations are [R-active by which the dlp[‘.l e moment of the molecules

become change.
For example, symmetrical stretching of CO, molecule is the IR-inactive because

during stretching dipole moment does not change.

&- EH Ei+ O- .
O=—(C=—=) O=—=C=—= @]
—l
Svmmetrical Unsymmetrical
stretchine stretching ‘
(IR - inactive) ( IR active because dipole moment)
' change during stretching

Degree of freedom:-
The sum of the co-ordinate to locate the atom within the molecules in

space are called degree of freedom. Each atom has three degree of freedom
corresponds to three co-ordinate axes x, y and z
Thus a molecule containing “n-atom’™ have total number of degree of
freedom is “3n”.
e For non-linear molecules:-
Translational degree of freedom =3
Rotational degree of freedom =3
Vibrational degree of freedom =3n -6
» For linear molecules:-
Translational degree of freedom =3
Rotational degree of freedom =2
Vibrational degree of freedom = 3n - 5 ' ' 2
Molecular vibrations:- '
Since we know that absorption of IR-radiation by molegules causes
change in the vibrational as-well as rotational energy levels.
Here two type of vibrations are possible- : ;
1. Stretching vibration 2. Bending vibration ‘
1. Stretching vibration:-
In stretching vibration the motion of atom takes place along the bond
axis. Thus durmg the stretching vibration the bond length of the molecule

IDCI'EHSES
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- There are two type of stretching vibrations i.e. summetrical stretching
vibration and unsymmetrical stretching vibration:

v.‘is_w-m]ur;"ﬁic.'tl > ?53.111meuicul
2. Bending vibration:-

In bending vibration, the position of an afom changes with respect to
the original ‘bond axis i.e. perpendicular to the bond axis. Here in this case no
change in the bond length of molecules but the bond angle may be changes.
Bending vibrations are of four type-

1. Scissoring:-

2. Rocking:- -
M 4\\:-_—_;5
3. Waqqing:-
"r"r"her;: - .
@ = Above the plane
O = Below the plane
® @
@ ' @
4. Twisting:-

Where -
@ = Above the plane
@ = Below the plane

@ ' o
© o @

Q4. Write note on factors affecting Vibrational frequ encies.
| , o (2012, 15,17, 19)
Ans. Factor affecting vibrational frequency:- .
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ect or Resonance effect

(1) Inductive effect (1) Mesomeric efft

(111) Hydrogen bonding  (IV) Steric effect
(V) Field effect (VI) Size of ring
(I) Inductive effect:~
| ) Gt 1 e
i 0~ ___- Partial single bon
RoCaR ™ R=C=R character generated
. ) @ _
(D (1) Bond strength decreases

tructure (1) and (II).
therefore the (I)
In other words

.Carbc-nyl compound shows two type of resonating s

Hence in this case the bond strength from (I) — (II) decreases
than the structure (II).

resonating structure contains more Ve_
aking of >C=0 double bond will

we can say that if any factor causes the bre
decrease the v__,. Letus explain with some example.

. 8
Ex  @-c—H

Case (i) — When @ is + I group. |
) 0° '
©>C—H ~— @-C-H
@

U |

. 4 [ - effect support the breaking of)C =(Qbond

|

Decreases V,.o-

Case (ii) - When (G) is - I group.

T o°
- ©@<C-H ~— @—%—H

J |

_T - effect oppose the breaking of C =0Obond

Increases V¢ _o.

Vibrational frequency also depends the electronegativity of the atom.
The increase of electronegativity causes the increase of bond strength hence

stretching frequency increases.
Ex.- :

-

q
|
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C-H < N-H = 0-H

b8

Electronegativily increases -~

Bond strength also increases

Stretching frequency also increases

(IT) Resonance or mesomeric effect: -

Mesomeric or resonance effect decrease the
to delocalization of multiple bond.
Ex.-

stretching frequency due

| e
@ 0 7o) (b 0
CH,-C-cH, CH=CH-C-CH, <= CH,-CH=C-CH,

o=1720 cm™ Ve.o = 1705 em™

Mesomeric effect decrease v, ., by lengthing .
of C = O bond due delocalization.

! © ¢
- A S el O
CH,-C-H

Vep=1715cm’  And Voo = 1710.co’
v,., of acis derivative: -
@ 0
|
0 A, R-C-0-C-R’
Acid halide
X=FCl,Br,]1 h
: Acid halide } Ve.o = 1750 - 1790 cm™
Ve.o= 1815- 1785 cm™ 1800 - 1850 cm”
7 R- c NH,
R-C-OR'
Ether Amide
- - -l
Veeo = 1735 - 1760 cm” Ve-o < 1680 - 1690 cm
(L) Hydrogen bonding: -

H-bonding also affect the stretchmg frequency of O-H and N-H bond.
H-bonding increase the bond length of O-H and N-H bond and decreases the -
bond strength. Thus stretching frequency of O-H.and N-H bond also decreases.
‘Note: - |
*  Stronger the H-bonding, greater is the Iowenng in wbratmna[ frequency

of O-H'and N-H bond.

L To shop our books visit at www.winsomecollection.co.in j

Seannclwiln Coraboarnar



Y

B.Sc. 1" Year - Chemistry Il Paper - Chapier |
[R-technique is the best technique which explain intermolecular H-bgy, ]
and intramelocular H-bonding present in the molecules. 4
¥ I_I - . .
, |
R— Q — Hewereees 0 —R
Bond length H-bonding
increases
Bond strength decrease
Vo also decreascs
or
v, also decreases
Free O-H group H-bonded N-H group
Voy = 3350-3650 cm! V= 3350-3500 cm’!
Free N-H group H-bonded N-H group
Vi = 3400~ 3500 cm”’ Vou = 3230~ 3400 cm’
(IV) Steric effect: -

‘bonding or decreasing conjugation.

Ex- C=C double bond
fumeric acid because steric hindrance

Steric effect also affect vibrational frequency either by decreasing h

| OH OH OH
ﬁ @CHO Cf{:Hm thHD

Tntramolecular H-bonding decrease due to
steric hindrance J

O-H bond length dercascs | {

y

O-H bond strength increasces

Vg also increases | _
strengthing frequency of maleic acid is more tth
decrease v, frequency.

H _COOH H, M
C = C + ’(C = C\w .
nooc”  H OO MO0
(Maleic acid)

(Fumeric acid)

F M
VE. < Vesc :
__..----"""L

=

r books visit at wmv.winsomeculiectiun.cn.in |

To shop ou

Seannclwiln Coraboarnar



‘ B.Sc. 1™ Year - Chemistry Il Paper - Chapter | - 17
(V) Field effect: - :
In this case no lone
pair - Iﬁne pair rapulsion.

N2 ()
Lone pair- lone pair repulsion
U | r.

. deceases breaking of C = O bond

Ve oo InCreages

(VI) Size of ring: -
We well know that % of s-character is directly proportional to the bond

“angle.
% of s - character cc Bond angle
Generally the decrease of ring size cause to the increase of v._,

frequency.

O
150" 150" l_}ﬁ .
\ ﬁ o135

Size of ring increase

stretching

Inner bond angle increases and outer bond angle decreases

o4 of s-character of carbonyl carbon decreases for outer bond

Outer bond (C = O bond) stren gth decreases

~

Ve-0
Examination of an IR-spectrum: -

An IR-spectrum consist of two region -
(1) Functional group region (4000 cm™ - 1500 cm™).
(2) The finger print region (1 500-667 cm™)
(1) Function group region: -

(i) 3600 - 3200 cm" L3 :
To shop our books visit at www. wmsumecollectmn ¢o.in ' _]
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Alcohgl —— O-H
Amide —— N-U
Terminal alkyne ——» =C-H

(ii) 3200 - 3000 cm™! -

=C -‘ﬂ. )
i -
'y | Y-eonstretching frequency
@ip’ J

- (i) 3000 - 2500 cm'": -
-C-H = 2800—2900 cm’

S[:)'1

R-O.on = 2500 — 3000 cm"

Carboxylic acid 3000 2500

(iv) 2300-2100 cm™: - s

This shows triple bond region
-C=C-, -C=N, 3C=C=CZ, 3C=C=0, 3C=N=0

N

—

- Cummulative system
(¥v) 1900 - 1680 em’': - '
This region showes double bond region.
e Allv,_, ofaldehyde, ketone, ester, amide, anhydride, acid halide, lacton
lactum, carboxylix acid.
(vi) 1750 - 1500 em: -
All v, __of alkene and arynes.
* In this region all C = C stretching frequency of alkenes and arynes a
occures. . ;
® Some C = C stretching frequency of benzene region goes to finger prit
region (1460 - 1500 cm™), ' ) .
* (2) Fingerprint region: - : . (2014
¢  Figerprintregion is not very importent region because this is highly dens|
region. -. ;
* Theregion between, 1500 - 667 cm is called finger print region becaus
every compound has unique absorption pattern in this region.
All single bond stretching frequency also occures in this region (exce[ﬁ
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-H,N-H.Ph-Hetc.)

(1) 1500 - 1350 cm': - '

tertiary butyl group = 1380, 1365

Gem dimethyl= 1380 cm™'.
(11) 1300 - 100 cm* - In this range C - C single bond and C - O single bond ljes.
Forexample the v ofalcohol, ether, ester, lactone, acid anhydride lies in this
frequency range.
(111) Below 1000 ecm™ - This region is very useful in 1denufymn the type of
substitution on aromatic ring

(A) A strong band 770 - 730 cm showes monosubstitition,

(B) Ortho and para disubstitited compuunds shows one bond each (735 - 700
cm ortho and 800 - 860 cm! for para).

(C) Meta disubstituted cumpﬁund are recognised by two medium bonds in lhe
regmnofESU 710 cm™, ji

Q.5. Calculate)_ of given compounds by the use of Woodward-Fieser rule:

0 Oig) 2011, 14, 17)

(2011)

(iii) Of;éj (2011, 12, 14, 17)
H' ' (2011)
) (;ty\(o (2012)

| 3
mé@ S i
='.: (i i) (2013)
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B
) @ * s - 2014
(xi) Q - (2015
i) Mesc = CH-C-Me S 2015

Me

(xil) m | - @015

) <:>= ci-cu=¢{ ). <l | | (2015)

oy

’(xvi}(I? . ' (2018)
o R S

(2018)

"“’“"Qﬁj e . | - - > (2019)
):jj/ o (2019)
Ans_. '- " ,
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Ring

-
4"

Investigation
region

(1) L -
cisoid, base value =253 nm.

six ring rsidue =6 x 5=30

One exocylic double bond toring A= 5 nm

One exocylic double bond to ring B=5 nm

Two exocyclic double bond toring C=2 x 5= 10 nm
One extended double bond conjugation =30 nm.

A = 333 NM

(i) (cis form) (trans form) |

(Less stable) (More stable) |

Transiod, Base value=214 nm
four ring residue =4 x 5 =20 nm
A, =234 nm
(iii) -

Six member enone, Base value=215 nm.

one ring residue at B - position = 12 nm.

one ring residue at § - position = 18 nm.

One exocylic double bond to ring B =5 nm.

One extended double bond conjugation = 30 nm.,

A = 280 NM

()
Transoid, base value =214 nm
one ring residue =5 nm

Ao =219 nm

Butobserval A__ = 224 nm

)  Acyclica,p - unsaturated ketone, base value =2 15 nm

One ring residue at y - position =18 nm

One ring residue at § - position =36 nm

One alkyl substituent at § - position = 18 nm
One extended double bond conjugation = 30 nm

Aoy = 299 NI

(vi) Transoid, base value =214 nm
Two alkyl substituent =2 x 5 =10 nm.

[_ To shop our books visit at www.winsomecollection.co.in ~___ _J
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Four ring residue = 4 x 5=20 nm.
One exocyclic double bond to rm”A 5nm.

One exocyclic double bond to ring B =5 nm,
: A =254 nmm

nak

(vii) Cisoid, base value =253 nm.

One alky] substituent = 5 nm.

Tworing residue =2 x 5=10nm
A, = 268 nm

(viii) Six member enone, base value =215 nim.
One ring residue at B-position =12 nm

One ring residue at y-position = 18 nm

One exocylic double bond toring A=5nm
One exocyclic double bond to ring B=5nm
One extended double bond conjugation = 30 nm

A =303 nm

1EaX

(ix) Six rilember' enone, base value =215 nm.
One ring residue at p-position = 12 nm.
One ring residue at y-position = 18 nm _
One exocylic double bond conjugation =30 nm

Ao =275 nm

mas

(x) Six member o, B - unsaturated ketone (enone), base value =215 nm

Two ring residue at 8-position =2 x 18 =36 nm.
Exocyclic double bond to ring n= 5 nm.
One extended double bond conjugation = 30 nm

Homoannular diene =39

A..=325nm

(xi) Transoid, base value =214 nm
Tworingresidue=2x5=10nm
One exocyclic double borid =5 nm

A =229 nm

(xii) Acylic o, p - unsaturated ketone, 'U
base value =215 nm @ _ }C - CH- f; Me
Two Alky] substituent-at - position = 24 nm Me™ B «

=239 nm

(xiii) Six member enone, base value =215 nm
one ring residue at p - position = 12 nm

one ring residue at ¢ - position = 18 nm

one exocyclic double bond to ring A=5nm -

[_ To shop our houks visit at www. wmsnmecnllectmn co.in _J
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Two extended double

bond conjugatioh =30 x 2 = 60 nm Q
; _ne o =CH-CH —D
M =310 nm 3

Lo - (cis)
(xiv) Transoid, base value =214 nm (Less stable)
Four ring residue =4 x 5=20 nm U

Two exocyclic double bond at ring ; -
AandB=5x2=10nm il '

}"Inu = 244 nm

() Cisoid, base value =253 nm

Three ring residue = 3'x 5= 15 nm

One exocyclic double bond at ringB=5nm
One exocyclic double bond at ring A= 5nm
One extended double bond conjugation = 30 nm

A =308 nm

(xvi) Cisoid, base value =253 nm

fivering residue=5x 5=25nm

One exocylic double bond to ring A = 5 nm

One exocyclic double bond to ring B =5 nm

Two extended double bond conjugation =2 x 30 =60 nm

. Ao = 348 nm
(xvii) enone (ketone) base value =215 nm :
one ring residue at o - position = 10 nm --‘1:}\
One ring residue at B position =12 nm E

One alkyl subtituent at B-position =12 nm
Do = 249 N

(xviii) Cisoid, base value =253 nm

five ring residue =5 x 5=25 nm

one exocyclic double bond to ring A=5nm

one exocyclic double bond to ring B=35nm

one exocyclic double bond to ring C=5 nm

2 extended double bond conjugation =2 x 30 =60 nm

.. = 353
(xix) Six member enone (ketone) base value =215 nm ' ;

One ring residue at B-position =12 nm

One ring residue at §-position =18 nm

One exocyclic double bond to ring B = 5nm

One extended double bond conjugation =30 nm
A = 280 nm

L To shop our books visit at www.winsomecollection.co.in J
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Q.6.  The carbonylstretching absorptions for the following lactope, |
1720, 1745 and 1760cm'. Match the absorption with appropriate Strur:t:"ﬁﬁ
e |

and give reason for your choice, (2011, 14 l?]"i

(%o (%o ¢ o |

M an .
ARS. . By
_ L, A

(? (?} In -
® |

(3o (S0 3o
1745 cm” T 1

Q(@ @C';O

1720 cm™ 1760 ecm” .
Lactone (II) [cyclic ester] showes minimum v, _, stretching frequency because

>C = O bond present in conjugation with both lone pair of oxygen atom and C

= C double bond. Thus the bond order of JC = O become decreases.
Lactone (ILI) showes maximum v,._, stretching frequency because out of

three resonating structure, two resonating structure contains :;c = (O double bond
and only one resonating structure contains C - O single bond. Thus =0
bond order in lactone (III) is maximum. Thus, v.._, stretching frequency order -

any> > (1)

completion

Q.7.  HowcanUV and IR spectroscopy be used to determine the
2011, 14)

of the following reaction-
P
CH, - C=CH-CH=CH-C- CH,
3
OH
: CH,-'IC=CH-CH=CH-EH-CH3
CH, '

Ans. ' .
* - * 7 ,,‘:ull“
r_ To shop our books visit at wwyv.winsomecollection
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5 .-O-;
LII*C"‘(II CH = Cll 'C (“I[
TR
NaBH, ... ;
E'OH',.‘
CH, - C ----- Cl] CH =CH - (H CH,
CH

..ExPlﬂllﬂtlﬂn by UV -spectroscopy -
A of reactant-

AX

Acycylic a, B - unsaturated ketone, base value 215 nm
Twoalkyl group ond - position=2 x 18=136
one exocyclic double bond conjugation = 30 nm

- A =281 nm

A__ofproduct: -
Base value=214 nm
Three alkyl substituent=3 x 5= 15 nm

A, =229 nm

Thus during the reaction A__ change from 281 nm to 229 nm.
Explanation by IR - spectroscopy: -

When carbonyl stretching frequency (v, _,) become disappear and
addition - OH stretching frequency (v, ) appears, this indicate the completion
of reaction.

Q8. Give reasons, arrange the fﬂlluwmg compound in decreasmg order
of their v_ - ~ (2013,17)

=0"

0 0
]
C C
(i) Sy (i) G{C\H (iii) C( S
fﬂ
[§]

Ans.  Decreasing orderofv._, -
(1D > (D= (11)

Molecule (III) has more v,._, stretching frequency because there is no
conjugation present in the molecule, so JC = O double bond character is

more than other.
~»  Molecule () has less v, _, stretching frequency than molecule (III) cllue to

presence of conjugation.

=

@C\'ﬂ s ij\
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*  Molecule (I1) has less v, . ,stretching frequency because both the meg,,
meric effect and hydmﬂen bondmﬂ (H-bnding) decreases the v, stretey |

ing frequency. '

II
G) , '_
= i |

{

C C «
@ NH Mesomeric H ~H__ Hydrogen |
,)rH effect ,»'H bonding -
(9 o -

Q.9.  How can you differentiate bemeen compound I and II by IR

spectroscopy? (2011)
H H
; ,/' .
M R-N m)R-N<R
Other Related Questions - '
" Q. How can IR spectroscopy differentiate between the following :
CH, - CH,-NH, and CH,-NH-CH, (2012)

Ans. Thﬂ N-H stretchmu frequency of i“ amine (I) are appears as doublet
due to symmetrical and unsymmetrical N-H stretching frequency but the N-H
stretching frequency of 2°- amine (I1) are appears as singlet absorption maximum.

H H
R_N< CH, - CH, - NH, R-Mi CH, - NH- CH,
H _ ' R 3
o - : -y
1 - amine , 2" - amine
-
1 T T
340\/3500
Doublet Y Singlet
Due to symmetrical and unsymmetrical X

N - H stretching frequency ;
Q.10. How can IR spectroscopy differentiate between the fnllowih;g -
W ?
CH,-CH,-C-H and CH,-C-CH, .
Ans.  As we move from, aldehyde to ketone the + I - effect increases as well
as hyperconjugation of - C - H bond increases which causes to breaking of
>C = 0 double bond in ketone more easily. Hence of Voo Of aldehyde is

(2012)

r To shop our books visit at www.winsomecollection.co.in |
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H,0,Cl,,NH,,CH,= CH,,CO.,. (2013)
Ans.  Those molecules which have permanent dipole moment are IR-active
(ie.u == 0).
*f*’o““{’l'_[ ' IR - active because H,0 molecule have permanent
K = dipole moment (i.e. pu % 0)
0
i IR inactive because Cl, molecule have no dipbie
Cl-Cl = _ )
moment (i.e. u = 0)
p=0

B.Se. 11 Year - Chemistry I Paper - Chapter | - 27

greater than that of ketone.
.
CH~>CH»C—H
(Aldehyde)
Ve.n 1720 cm’ ~

' : i :
and  CH,>C<CH,
(Ketone)
Voo, 1710 e’

1 -effect inereases  and hyperconjugation
U of C - H bond increases

Tendency to break EC = O double lbn[]

d Increase
Vi., decrcases

Q.11.  Giving reasons, indicate which of the following molecules are R
active and which are [R inactive -

O_]_ [R-active because NH, molecule have permanent dipole
=

{/I\{Qa moment (i.c. U # {J}_
TR
H
R S IR - active because during unsymmetrical’
' = stretching dipole moment becore change
H\‘?'C 2 (e p#0)
} —_
H - H
CD: " - . .. i
II IR active during unsymmetrical stretching dipole
0=C=0 moment become change (ie.p#0)
f— f—— ;
(Unsymmetrjcal]
stretchin ' :
| To 'Sghop sur hooks visit at wwi.winsomecollection.co.in j
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Q.12. Arrangé the following compounds in decreasing order ofy_ C-cﬂ;

frequengy. , | : (2014
M oy 1 (i) oy (iii) I E
CH,-C-cn, ™ cu,-C:cF, CF, - C- CF,
Ans. ) 0 . O
CH,>C=CH,  CH>U>CE.  CF-<C>CF,
| 1) W (1) :

- I effect increascs from L - R

= double bond breaking tendency decreases.
=_ 2C=0 bond strength increases.

= V.., increases.
Thus decreasing order of Voo Will be -
(> (11)>(1)

Q.13. Which of the following has a higher A__and why? (2015

() (b)
O . O
Ans. (a) Six member enone, base value =215 nm.
one ring residue at B - position = 12 nm
one ring residue at y - position =18 1m
_two ring residue at 8 - position =2 x | 8 =36 nm
one exocyclic double bond at ring A=5nm
one exocyclic double bond at ring B =5 nm
one exocyclic double bond atring C =5 nm
one extended double bond conjugation = 30 nm

A = 326 nm

max

(b) Six member enone, base value=215nm
Two B-ring residue =2 x 12=24 nm
One exocyclic double bond atring B =35 nm

Ao = 244 nm

Thus the compound (a) has higher A__ value (i.e. 326 nm) than com-
pound (b) (i.e. 244 nm).

Q.14.  Using IR spectroscopy, how will you distinguish each of the follow-
ing pairs of compounds? (2015)
(i) CH,-CH,-C= C-Hand CH,-C=C-CH,

‘ ( . To shop our books visit at www.winsomecollection.co.in J|
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OH '

i OH
g2 NO,
(ii) ©/ = and @
. NO,

Ans.()) CH,-CH,-C= C-Hand CH.-C=C.-CH. -
SR 7 T ®
o Voo y® 3300 cm™ '
._!\flkyne (A) showes terminal= C-H stretching (v_. ) frequency at 3300 cm!
whereas this peak is absent in alkyne (B). )

(ii) In moleculc: (C)-0OH stretching frequenéy?‘is less than the molecule (D) due
to presence of intramolecular H-bonding,

H
o~ %ﬁ} OH :
N
©/ O and @\N"O
(©) (D) O

Q.15.  Which of the following compounds would give the lowest value of v,
_o absorption frequency and why? ; (2018)

i) (ii) (iii)

0
i

————

Size of ring decreases fromL -R
Inner bond angle decreases and outer bond angle increases
i
% of s-character of carbonyl carbon increases for outer bond

Outer bond (C = O bond) streaching frequency increases

Vi also increases

| o . :
The compound (1) give lowest V._g absorption frequency.
Q.16.  How willyou distinguish between pnmpound (A)and (B) with t?;:;:g;
ofIR? - , 2
[  To shop our books visit at www.winsumecu[lection.co.m _ j :
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OH OH
CHO

CHO
(A) (B)

Ans.  In Salicyladehyde the IR absorbtion frequency of v,
shifted to lower frequency side because of intramolecular H- bondm" Ihu
Chd]‘l“e in the concentration does not causes any shift in v, _,, and v.._ bands

But in case of m-hydroxybenzaldehyde the intermolecular H b{:undin;
are possible, so in this case also the IR absorption ﬁ“equel’lc}’ of vy, and v,
shifted to lower frequency side but in this case on increasing the dzlutmn th§
Vo_n and v, band shifted to higher IR absorption frequency.

0O-H

and v,

H-bonding
phs e | |
o070 . OH
CSH
. | CHO
0 - hydroxybenzaldehyde m - hydroxybenzaldchyde

(Salicylaldshyde)

- Q.17. Howdoyou d:stmgu]sh between the following pair of compounds on

the basis of IR spectroscopy:

(i) CH,CH,0H (ii) CH,COCH, - (2019)

Ans.  Incompound (I} IR absc:-rptmn peak appears at 3600 cm™ due to v
O-H

stretching frequency. But in compound (II) IR absorption peak appears at
rs at
1715-1725 cm-1 due to v ._ streiching frequency. pp

i i
CH, —CH, -OH CH, -C—CH,

(1) (11)
. (VD_H -—-360[}(:111_") (VC___D '—'1715-1725(:111“[)
[ Toshop our books visit at www.winsomecollection,co.jn . )
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Chepter 2 |

Alcohol

Introduction: -

Alcohols are those compounds which contains R-OH :;r{)up where R
= ]

is an alkyl group or substituated aky|
through a saturated carbon, Yl group. The hydroxy group is attached

iu---- we - . /l ;_“h-“":. I
J‘I Functional
Saturat : group
General formula  ~~ ed carbon
The hydroxy group (- OH) is the functional or i
Classification of alcohols: - group of alcohols.

e  Alcohols containing one hydroxyl group are called monohydric alcohols
For example - ' |

R -OH
(Monohydric alcohol)

»  Alcohol containing two hydroxyl group are called dihydric alcohols. For
example -
R-CH-0OH ' F
R’ - CH - OH | '
(Dihydric alcohol)
o Alcohol containing three hydroxyl group are called trihydric alocols.

R -CH-OH
R'-C-OH
R" - ([.'H -OH
(Trihydric alcohol) _
Alcohol containing more than three hydroxyl group are called polyhydric. -

alcohols. -
e Ifcarbon atom is designated in this manner that one, two or tl;ree{sllzl;ssez.

ent attached thrﬁugh it, then the alcohols :.Jfre called as primary (17},

ondary (2°) or tertiary (3°) alcohols respectively.

: I }'{ . (1;; OH
. R-{!_‘-OH R_(I;_OH R-}i;
1. ; -
- H R’ u
' | - Tertiary (3") alcohol
Primary (1°) alcohol Secondary .(2") alcohol Tﬂﬂ.'ﬂrf @)
IUPACNaming:- = - k o .
L To shop our books visit at www."winsnmecullect:on.m.m l
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Prefix + root word + suffix-1 + suffix [1

! ¥ 4 1
Side chain  Number of Standard Functional
carbon in or , aroup

main chain  unsaturated

Alcohol, Suflix Il, Prefix
- OH -0 hydroxy

— Choosc parent chain (larger, Lunhmuw functional group)
— Number of parent chain.

Preference order: - Suffix I1 > Sufﬁx [ > Prefix
Example-
: 5 |
' CH_‘ - (IZH: - CH,
OH

2- methyl, butanol - 1
Structure of alcohols: -
To understand the structure of alcohols, let us take an example -
CH,-OH '
L= ls2 287, 2p%
2s 2p

W W11

|
W11

o IU“*(S -5
(sp’-sp) H,C H . P'-sp)
The hybridization of oxygen atom in alcohol is sp®. The Q t
oxygen atom contains two bond pair and two lone pair of elec-
tron. Due to presence of lone pair of eIectmn the shape of alcohol CH,
molecule is “Bent" or “V-shape.”

Q.1. Write short note on dehydration of alcohol. (201
Ans. Dehydration of Alcohol (’Dehydratmn of monohydric alculmi} -

When alcohol treated with acid, gives alkene by elimination of wat
molecule. This reaction is known as dehydration reaction.

OH ;
I . Conc. H.SO
CH, - CH - CH, %770 “»~ CH,-CH=CH,
2 .
. ' R
( To shop our books visit at www.winsomecollection.co.in |
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A!cohols undergoes elimination re
mechanism dep::nduw upon the struct
(1) All2%and 3°- alcohols always

Note -

When alcohol centams more than
product is formed as major product.

on

Chapter 2 - 33
action either by E' - mechanisin or EZ-

ure m“ alcohols,
gives E
(2) All 1°-alcohol in which B-carbon is 3°

-

- reaction.
or 4% also gives ]Z'-reactmn

e type Df B-hydrogen then Sa”y“tzeff '

(I'}l'l
e AR - C
CH; - CR-CH,- ¢, —20, ‘op oo iy CH,
B’ a B '[Maﬂ"r} Saytzeff product
' +
CH,=CH - CH, - CH.
g (Minor) Hoffmann product
. ;
I{'lE
CH, L CH,
I = .. .S I -H.O
CH, - C - CH,OH —IE,i—- CH_;-{I;‘-CI-I:Cng :
| H H & l
2 CH, CH, CH, o
CH.=C~{CH, CH; - f. CH, —— CH, -L CH
3 carbunatton | | H

© (more stable)

1? - alcohol of P - carbon is 1° or 2° gives E?-R™.

1" carbocation
~ (less stable)

®
i OH |
CH, - CH, - OH —2ot C i ‘H — CH,=CH,
: i 2 H Wi
< fig-
| "HSO,
T.S. _
CH, - CH, - CH, - OH o EH SO/ | oy . cH,=CH,
Re“m"ity order of alcuh ol towards dehydration: -
30> 10 =
Q.2. Write shortnote on Pmacu] Pmacnlnne rearrangement. (2!]17 19}
Ans, ,

Pinacol - Pinacolone rearrangement:-.

L
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- ¥ ] (:} i |
- (3” Li’?” H.SO, or PO, il s b (L_I:ll,.
("”"'_(i' T {I =G Or P,0. or PCL = '.,_-(’“
CH, CH; CH, &
; |
Pinacol Pinacolon|
Mechanism: - &

Step I - Formation of stable carbocation.

@
frffx“\\ OH, OH
OH OH o (O

H

CH;§~§—Cm-——+-cm—g—g—cm
MO -
OH

C- € = C—CH,
CH, CH,

3" carbocation
Step 11 - Migration of group on cationic carbon.

pr - prt delocalisation

O-H Qm@LH
@ Rearrangement . | CH—C — C = CH,
 CH~-C —C~CH, > J
. i’ CH,
@
2 CH, OH
CI"I;(FZ ==
CH,
Gt § _ l -
CH~C - C ~CH, * e
CH, " Pinacolone )
Example-
P
[._ To shop our books visit at www.winsomecollection.co.in
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®
OH OH :
i COH. 01
. Ph- {'_ L CH. e ml et ole!
Ph Lil Iselective) Ph CH,
fEH;O o (‘;\‘
]
Ph—C=C=CH,  <—— Ph-3 C=CH,
Ph CH, - N‘@
3. Complete the following reaction with mechanism? (2012)

RJ

’ | .

R-C-H + 2r'-ony 2y HCL_ . R.Hcf:

.O\ ;
(Acetal) R

ns. :
g

g ' Dry HC| /0/

R G bl o B0 g R-HC\O
' %

(Acetal) R’

(;jH H@
R-C-H ——|\—j
)
¥ i ~ r @'
. R OH,
| R- HC’ ﬁmc H
—_—
) D\Rr
(Acetai) R -
L4, Give the mechanism of the given reaction: (2012,14,15)
“H)), - C (OH) - (OH) - C(CH,), — CH, - C - C(CH,),

ns.  This reaction is an example of Pinacol-Pinacolone rearrangement.
tep (I) Formation of stable carbor_mtinn -

y To shop our books visit at www.winsomecollection.co.in ]
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- OH
OH O/H\@ OH 'PH .

[,-—CH — CH,~C — c...;_]

CH-—-C—-C—CH —-li—'CH"C— ¥ I
H. D
CH CH : CH CH : CH, CH
i ' {3“ Carbocanm
ionic carbon -

. Step (IT) Migration of group on cati

e a . E pr-pw delocalization A _
OH | ! | COIICH G H ¢H

I e e
- H,C-C—C—CH, 12 methyl Jopy (- C—-C‘ifu.-.-- CH, _C - -
: I I Shift

CH,/CH, e, CH
- -g®
(rjln ?HE e
CH,—C — (IL'—-CHE
CH,

This reaction involves two step mechanism. In the first step, the fon'naﬁ

of stable carbocation takes place in the presence of an acid (H } In seco
step, the rearrangement nccurs and the forrnatlon of pmduct takes place.

Q.5 Complete the following reaction -

CH, - C-CH, - CH, - CH, - Br CH,MgBr (2013,1

" --Ans‘
) =4

CH, - C - CH, - CH, - CH, - Br

i
cHMgBr (8. C - CH, - CH, -
As a base -

cH, (Br— [ =0

O_Ct

| o
CHMEBr _ oy C.cH,-CH §:
Asanmucleophile ~ © 1 25 Gl R CRL = B Ch

oy | . CH,
Q.6. Identd‘y the productA, Band C inthe fallowmgsequence of reactio
Ans. ' '
r To shop our books visit at www.winsomecollection,co.in E
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O |

I Rl . (B)
(CH, =0 H -u- C,H.- CH. - OH PCL C.H.-CH,-Cl
(A) —
C.H; < CH, - OCO(:H:+£”‘;FE’:N“ ’
(©) - Na
Q.7. Complete the reaction: " (2015)
(}jH{IJH
g}
CH;-C-CH-¢cH, 22 HFO,
| A
CH,
Ans.
CHOH Cl1, CH, CH, CH,
W 85% H,PO, 1] | 2] ¢
CH,-C-CH - CH, k. CH,-C=CH-CH, + CH,=C-—CH-CH,
(‘!‘]]_1 (Major) (Minor)

Mechanism: - In this reaction H,PO, is act as an acid and after heating the
elimination takes place.

——H° 5
CH,OH ) CH, OH. H,
i H.PO, i T« I
CH,-C-CH-CH, —— CH,-C-CH-CH, —— CH,-C-CH-CH,
I Acud I | 2"- carbocation
CH. CH, CH: (fess stable)
cu,—lc:-{l'n-cu._ p g GH o —J ll,:;r?mth}-l
: e shi
(Minor) CH, CH, FAY CH, EEJ fi.ll CH,
Elimination CH,
cH,-L["—r;I‘H-CIﬁ . B 3" - carbocation

(Major) CH.CH (more stable)

Q.8.  Complete the reaction: (2015)
CH,0OH
:ZHOH HDOC-COOH_
| 260"
CH,OH
Ans.
CH,OH ﬁHz
CHOH HOOE;E?OH ~ cH + 200,
CH,OH ) CH-OH
' (Allyl alcohol)
Mechanism:-
[ To shop our books visit at www.winsumecnl]e::tinn.cu.in _]
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9) [ 0
............. I | :
e OffOIT-C cuLole e
e 260°C I | 260 !
CH —0H _ OH:C —?-ﬁ—" (}E\— (_')—[,‘ s (,H +2((
------------ L] I' -2H. .
CH:—OH O " | CH-OH () s H.-OH
. ((‘ \cbrol dmxal'ﬂc]
Q.9. Complete the following reaction: (2016, I¢
OHOH
; 1 Conc. H,SO,
Cr.Hs'{I:'(Ij-'CH:* -
ChHSCHs
Ans.
OH OH O
Conc. H,80, s
C.H; - C C €H; - CH-C C CH,
C H, CH C,H
Mechanism:-
Phenyl carbocation are more stable than alkyl carbocation.
/\ ®
OH OH =% QOH OH
H -H,0
C.H, - C-%-CH——" C.H; C CCH
CH. CH, ¢, H_(,H l

@ 1,2 methyl L
.0 ; ¥ :
CH, ® CH,OH  qip g ({I)n

| Il Fa i
CH.-C - C-CH, G G- C - C-CH, =—CH, - Gy CCH
I I

CH, C.H; Cﬁm@

(Phenyli carbocation)

Q.10. How will you bring about following transformation? Give mechanism.

Vie

;C\—CH',' S Mez-F-CH:—OMe 2015
M 1
Me o’ . O 5)
Ans. i ; .
' Me
N
2C‘\E i MeOH_ e, C-CH, - OMe
OH
Mechanism:-

!
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Me MeOH  Me\ HO Me

;{j\-—/{:l-i: U = CH.—OMe—> ;(Ij—-CHE—OM&:
A\ . Me Me .

¢/ 00t _/OMe le I

Q.11..  How will you bring about the following transformation? (2016)
(I)H _ . (Iﬁ!] . '
CH,-CH-CH=CH, —> CH,-C-CH=CH,
Ans.  This example is an example of oxidation of alcohol.

OH O ) .
l. H/K,Cr,0, Il
CH,-CH-CH=CH, » (CH,-C-CH=CH,
Alternating method:- A
C'}H PCC ?
“01‘“ .
CH,-C- CH=CH, CH,-C-CH=CH,
= H=CH, PDC (Sarret reagent) i )
Q.12.  Complete the following reaction: (2017)
0 :
- (D) (CHy), Cult
/ \ ~ (IDHO -
ch)
Ans.
=]
") &— O+ ?
- i f) (1) (CHy), Cull  cp, - CH - CH, - CH,
' I H,0O _
(I H, lch' _
CH, :
(l)H
CH, - CH - CH, - EH,
Q.13. Complete the following reaction: (2017)
0'C
CH,-0- FH sCHAHL —F
CH,
Ans.
| : + HI _0C , y.cH-CH,+CHOH
CHI-O—{TH-C,JHS ; |
CH CH,
[ To shop our books visit at www.winsomecollection.co.in J
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Mechanism:-.
- ' 4 ' Cha

P o Y7 > CH-OHCH-CH,

_CH-CH, + H - © ' . /
s 1 . CH,

CH! L
| - 119
[CHF-OH' F ["‘FH'CGH
CH,
, .

Complete the following reactions and give their mechanism: (201

Q.14
HCI -
() CH,-CH,-CH-CH-CH, —>
I |

- OH CH,
CH,-OH 0
(11). = ZnCl, i sOCl,
CH, - OH (1l) R—C—OH —>
1v) '}r‘;c=0 + CH-OH ——>
Ans.

HCl |
——~ % CH,-CH.-CH-CH-CH;

(@ CH,-CH,-CH-CH - CH, '
i |

"OH CH, " Cl CH,
- Mechanism:- _
H (EI
CH;-CHI-CH'(I?H'CHs —» CH,-CH,-CH-CH-CH,
e [ I I |
OH CH, ®0H, CH,

l— H,O
e
Cl

CH,-CH.-CH-CH-CH, —<—— CH,-CHZ-%H-CH-CHJ
I &

Cl CH, | CH,

w (0" zcl
o T QOO

[_ To shop our books visit at www.winsomecollection.co.in __J
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Mechanism:-
H
CH, - OH :
: ZnCl | :
| 2, L Jaut011ner15at1nnb _CHO
CH, - OH -H0 0 il 8~
, CH,
t o

SOCI
a) R—C—0OH ——> R—C—Cl
Mechanism:-

o 0 | 0. ©
| . ("o I-)CI

R—C—OH ™ | _od S
N\C' =T R—C—OH — S
Mechanism l ;

I
R—C—Cl
CH, | HG ?H
v) H) c=0 + CH-OH .——= .CH-Cii-OCk,
5 (Hemiacetal)
Mechanism:- .
T OH
I H® | o,
PN - /C\ . ,-/CH—‘O"" CH,
CH H . ILI
D
l-H
: : ,OH
- : ' ) I
: | CH.-CH - O - CH,
Q.15. Complete the following reactions: (2018)
~ Pyridium
e chlorochromate
() CH,-CH=CH-CH,-OH —>
; ) P1
(1) CH,0H - CH,0H - CH,OH _—
[ _To shop our books visit at www.winsomecollection.co.in J
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i
() cn;(l:'—
 CH,

CH,— OH

Ans. (I)
Pyridium

chlorochromate

Chemistry 11 Paper - Chapter 3 | 9

CH.-CH=CH -CHO

CH, - CH=CH -CH, - OH PCO)
()]
CH, - OH CH, -1
| PI, f
CH-OH =~ ——> {IZH -1
I
CH, - OH CH, -1
(un '
- Conc. H,SO, CRe g
» onc. H.oU, Cc=C
e O — — I rd ~
CH,; :f: CH,— OH i H
CH.
Mechanism:-
CH, CH,

‘ - Conc. H,50, N O
CH;—('Z—- CH,— OH = CH,-—s:I:‘— CH,— OH,
H

CH, CH,
l-H;C)
(I:H" cle_,_
P a
CH,—C—,CH—CH, < L2-methyl — ~py _c— CH,
o “l _ Shift l ]
'H CH,

2"-Carbocation
(more stable)

lH.;:'j

' C‘H{ . /CH.,
;C=C
CH, H

1"-Carbocation
(less stable)

l To shop our bouks visit at www.winsomecollection.co.in ]
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Chapter 3 - ]
o AR e
Phenolk:-

Phenols are those aromatic compounds containing hydroxyl group (-
OH) directly attached to the aromatic ring. As-

OH
(Phenol)
OH
OH _ OH
NO,
(1) :
' NO, NO,
(o - Nitrophenol) (m - Nitrophenol) (p - Nitrophenol)
| OH
'OH OH
CH,
(2)
CH, CH,
(o - Cresol) (m - Cresol) (p- Cresol)
| OH
OH OH
3 NH,
” NH, " NH;
(p - Aminophenol)

(0 - Aminophenol)

OH

@ )

&

(o - Fluorophenol)

(m - Aminophenol)

: ?OH

&

F
(m - Fluorophenol)

OH

&>

(p-F lunmphénol)

i T | —
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. OH !
5)2 S OH _ @ %
(5) —~OH - -
- OH = . OH
(Catechol) - (Resorcinol) (Hydroqumone}
Method of Preperation:- < ' s o
(1) From aryl halide:- ;

Aryl halide when treated with NaOH at high temperature and pressure
the formation of phenol takes place. This reaction is an example of aromati;
nucleophilic substitution reaction.

cl - CGH
@ . NaOH e
) " High temperature and i
. high pressure - - (Phenol) .

" Presence of electron withdrawing group (EWG) on aromatic ring of afyl
halide favour the aromatic nucleophilic substitution and reaction occures at
room temperature (R.T.). . | ] : : :

Cl ST _ OH
« NaOH :
e
Room temperature (R.T.)
O.N NO, O,N
(2) From benzene sulphonic acid:- - _
When benzene sulphonic acid treated with NaOH at 300°C, the forma-
tion of phenol takes place. .

SOH . OND

5 OH
NaOH ~H :
—_— —_——
300°C . .

(3) From benzene diazonium salt:- "
When benzene diazonium salt undergoes hydrolysis in acidic medium
the formation of phenol takes place. : .

] OH | : OW

o © .
_N=NClI H.O
;" g

(4) From salcylic acid:-

NO,

r ~To shop our books visit at Www.winsomecollection.co in J .
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When saleylic acid treated with soda lime (NaOH/CaO) the formation of
phenol takes place.
OH | OH
COOH . AL
NaOﬁI—IJCaO} +- 00

(5) From isopropyl benzene (cun;Ene):-
. :['his is most important commercial method for the preparation of phenol
and it is known as cumene-phenol process.

| CH, P
cn? (1) 0,/OH 0
- 130°c O |
T + CH,-C-CH,
(Cumene) : : (Phenol) (Acetone) -
Chemical properties:- |

The reactivity of phenol is due to presence of benzene ring as well as
presence of hydroxyl group (-OH group). Thus phenol shows two type of
reactivity.

Acidic nature of phenol:- i
Phenol shows acidic nature and give salt with NaOH as well as turns

blue litmus paper into red.

Phenol shows acidic nature more than alcohols because when H ™ re-
from the phenol, the formation of phenoxide ion takes place. This phe-
e due to resonance effect and shows four resonating
se the lone pair on O-atom and

move
noxide ion are well stabl
structure. This delocalisation takes place becau

n-cloud of benzene ring present in same plane.

: (‘E] D i5] (o] a
s O O =
— B - —
r iy

Phenoxide ion ]
(or conjugate basc

k

- |

(Resonance stablize phenoxide ion) |
|

|

L To shop our books yvisit at www.winsomecollection.co.in _]
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Effect of substituent on the acidity of phenol:-

OH

©)

Case (I):- When (G) is-M group -

Ex.:- =NO,, —CN, —(I:!—R, — SO,H etc.
The acidic strength of phenol is directly proportional to the stability

phenoxide ion.
Thus electron withdrawing group (EWG) increase the acidity of phen

due to -M - eftect as well as -1 - effect.

(]
@oz-l @f) &
—_— e
NO, .._ Moo

/ .'.Nﬂoj
\ -M effect

-1 etfect
W
Stablize phenoxide ion by Stablize phenoxide ion
decreasing magnitude of by delocalization of
negative charge on oxygen atom negative charge
W

Both effect increase acidity of phenol
Case (II):- When “G” is +M - group -
Ex:- -OH,-0OMe,-Cl,-F etc.
|
|

r To shop our books visit at Www.winsomecollection-coin ' jl
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| ® )
@:OH @() 0.0
e L - |
X"~ 0-CH, ;0-CH > O-CH,

] Gf'f'ect/ \

+M effect

- b . [} %
Stablize phenoxide ion by decreasing Destablize phenoxide ion
magnitude of negative charge ¢
4 Acidity strength decreases

Increase acidity

1. Arrange the following molecule in decreasing order of their acidity-
(a) phenol (b) o-Nitrophenol

(c) m-Nitrophenol (d) p-Nitrophenol (2011, 12, 15, 16, 18)
\ns.
| ' - OH
OH OH + OH -
- NO.
- NO, NO,
(a) (b) (c) (d)

\cidic strength order:- (d)> (b)> (c)>(a)
[he explanation are as follows- :

Intramolecular H-bonding

-——!- -M - effect

b)

-1 - effect )
rease acidity by increasing stability of
arge.

acidity by 1
de of negative charge. .
: ses the acidity of phenol by engaging the

: i phenoxide ion due
> -M - effect Inc .
to delocalization of negative ch
= Strong -1 - effect also increases
lon by decreasing the magnitu
= Intramolecular H-bonding decrea

H-atom.

nc;reasing stability of phenoxide

visit at www.winsnmecnllectian.m,m _]
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OH

_M - effect work
pasxtmn

at mem

© ~
- f:ﬂ'ccl '
dic strength.
teffectwely the acl _ |
- hT dEff:m (Im;fl:;_a:nfifease acidity of phenol by increasing stability of
odurate -

oative charge.
phenoxide ion.due to decrease the magnitude of negatl g

— -] -effect

— _M - effect increase acidic strength by increasing the stability of phenoxide

ion due to delocalization of negative charge.

— Weak -I - effect also increase acidity of pheno] by mcreasmg stablllty of

phenoxide ion decreasing magnitude of negative charge.

Thus from above discussion the acidity order will be-

(d)>(b)>(c)>(a).

or " p-Nitrophenol > o-Nitrophenol > m-NltrOpheno] > phenol

Q.2 Give the mechanism of Fries rearrangement. (2013, 19)
Fries rearrangement:- : ?
Phenolic ester gives Fries rearrangement when h : :
: eated by U.V. light with
the anhydrous AICI, and form mixture of ortho and para h}’drgxy keto% :

0O
I

ﬂu’lw C CH,
AlCI

'|
|
|

General ly high tem 4
perature favou
favours para isomers. fs ortho isomers and low temperatur®
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NI 0 )
lechanism:. - (P-lsomers}
R o B
S-L-ci AR |
4 - i
. s “ O
J ) == @ o) ANBRa,  f
_ Step (1) | ) + CH,-Ce
¢ A : - - Aromatic electmphlhc |
3 Substttutmn
@imm,
COCH,
n - Complex
]
Attack on . ; Attack on
para position ortho pusum
O- AlCl 0- CDCH
H H
C-CH, .
C; . f) /i I
COCH, s / / . l 0

)

@oa 57
0 - P / o
DH)C | 3!
] |
‘ ketone

Para hydroxy kqtune _Dthho hy dl'ux}r i
t : ks ﬂslt at WWW. wmsqmecnllectmn .€0.in _]
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el Yeure
anism) of Fries re:lrrﬂng':me {

i ech
One step mechanism (Intramolecularm

0 AICI,\
AICI\m‘) I

O
C-CH, % A (I?
, C-CH,
.——-——"P"

Photo - Fries rearrangement:-
If Fries rearrangement carrie
absence of a catalyst, then this is called photo-Fries re

reaction free radicals are formed.

d out in the presence of UV-light in {
arrangement. In th

-0
0-C-CH, '
COCH
i
~ (o-hydroxy ketone) COCH,
(p-hydroxy ketone)
X |
Mixture
Mechanimln:-
i
A 3
0 -\9 - CH, O 0]
S B IS 1 S
" ,
[Nl + C-CH, 5y Q
i H C-CH]
M
- 0
([ Toshop our books visit at Www.winsomecollection.co inj
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lTﬂutumerisatfﬂn

OH s OH
COCH.
J Y
COCH, .
Mix lurc

(2)Alkylation of phenol:-

When phenol are treated with alkyl halides or alkyl sulphates in pres-

ence of base, then the formation of phenolic ester takes place. This reaction i
catalyzsed by the base.

i 0-R
e
TR Base (OH)
OH " O-R |
o 0
+ R,S0, ase ) > + R-S0,-OH
0-CH,-CH,
OH 2 | |
+ CH,-CH,-Br Base (O1) + HBr
O-CH.-CH=CH,
OH
Base (OH)
™ CHFCH-CHI-Br
| Allyl pheny] ether
Q3. Writethe slmrt.note on Clalsen rearrangem ent. (2019)

Claiser:&ll-rﬂlrrl?ngﬁm:l:]et;;earrange to o-allyl phenol when heated at ZUDUC this
yl phenyl e

gment.
fearrangement is called claisen rearrang

To shop our books visi :
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B.Sc. lI* Year
. % OH &
-0-CH,-CH=CH, ) , "
200'C Ky
—-__‘*-b O -‘( : .
d o-allyl phenol
Y . .
Mechanism:-

o

3 £ BT, RS
CH, o) |
| H : CH,-CHs(y
A, CH,-CH=CH* > .
[3,3] sigmatropic _

rearrangement

In this rearrangement if the ortho position is‘free then only ortho reg
rangement occurs. If both ortho position are substituted then rearrangeme
takes place at para position.

L %
- O-CH,-CH=CH, - OH

CH, ~200c,  CH CH,

¥
CH,-CH=CH,
= 4-allyl -2,6-dimethyl phenol
Mechanism: - (If ortho position is substituted).

%

ojcﬁz-@[:

H, ’ 0

| H,Cop” s
=r Ci,,CH5CH,

g

OH o) l
)

H, CH, HC CH,
¥ ‘#———_ ’ [
. | . &

X % :
CH;-CH=CH, - CH,-CH=CH,
(3) Formylation (Gattermann reaction):-

When phenol is treated with the mixture of hydrogen cynide (HCN) ar

i g
(- -To shop our books visit at www.winsomecollection.co.in
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hydrogen chloride (HCI.} in the presence of aluminium chloride (AICL), the
formation Gfpamhqux'de benzyl aldehyde takes place. This.reaction is lsnjown
95 Gattermann reaction. |
. o OH
(I) HCN/HCVAICL,
(I H,O/A &

i CHO
yechanism:-

step (I):- Formation of electrophile

H-CEN+HC — s H-CEN-H.‘_,H_C=NHJ
PGk Electrophile
step (II):- Electrophilic substitution on benzene ring of phenol
OH [ OH . OH : i
2 ; ©
H =0 | AlCl,
o ,
@ ﬁ e -HCl ;
' NH -AlCl, ;
' ~ H” CH=NH -
n-complex C CH=NH

Step (LIT):-.

OH OH

©
H.O/H
—
CH#NH CHO ,
. 2011, 15,1
(4) Kolbe-Schmitt reaction: - . {nd rje SSI;IG !
The reaction of phenol with CO, under high temperature and p

known as Kolbe-Schmitt reactiiap.
introduce on ortho or para position.

. OH ~ OH
L Hn A COOH
igh Tand B_ - 5
+co, H h’l;}an

(HH (upto 140°C) : CO(}H”
(more than 140 C)

In this reaction carboxylic group (-COOH)

Mechanism: -

T at www.winsomecollection.co-In ]
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S} 0
ol 0) oy §
' | Vi sl c=0
A O0=C= )_} |
: 0
(Phenoxide 10n) on OH OH (I)
tlh‘ = {} Ilﬁ L =
f e e e

Q.d4. Discuss the mechanism of Reimer-Tiemann reaction. {2!]]2 14,17
'Reimer-Tiemann Reaction: - -
When phenol react with chlorophorm in presence of base, the orth
hydroxy benzaldehyde is formed. In this reaction, para isomer also fm‘med a
minor product.

OH OH
CHCI/NaOH | @’ @
eg.
8 (iTldJDI CHO
(minor)
OH OH oH
COOH
CCl/NaOH__ 2
eg. : |
: (major) COOH
(minor)
Mechanism: -
Step (I) - Formation of carbene intermediated -
Cl

CHCI, + NaOH — % Cl i, {5 8

Q/C] Dichlorocarbene
. (Eletrophile)
Step (II) - Electrophilic substitution on benzene -

Seannclwiln Coraboarnar
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9]
&)
NaO O
— J_E_L_ :)5('1_. L CHCL
A —
fl?'hem:-xidc ion) -
Q
' . Ol
N ; N
@CE-IO HiD 0] f(ﬂ:l
2 CHO A
— o - CHL > i
(Salicyldehyde) ¥ |

Similarly the reaction js also proceeq

Wwhen CHCL is replaced by CCl,; -

OH
OH OH
+ccl, NaOH AR @
+
(Minor)

(Major) COOH
Mechanism: - -

OH N
P C'“‘*CQ' it c‘iccl|
NaOH Cl” ™l (E;H\CI

(Phenoxide ion) l
' 0

OH H

OH OH Cl
Z0H Lo
COOH C3OR 3na0H N
=Ll

(Salicylic acid)
i ith Diazonium salt:- o .
o Cm;ﬁh.:]i:;ine solution, phenol couple with diazonium s_a!t Fa form
hydroxyazo mﬁpnunds. Coupling reaction takes place at para position. lf- para
p{}éition is substituted then the coupling may takes place at the ertho position.

® o .Qi‘li N=N@OH
@—NEN Cl +H oK

(p-hydroxybenzene)

Mechanism:-

[ _ — www.winsomecollection.co.in _]
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OH

(7) Reaction wlith Pthalic anhydride:-

0
I

C
N
48, 99
£
+ —_i
“H,0

OH OH :
Phenolpthalein
(pink colour in alkaline medium)

(8) Cnndensatmn with formaldehyde -
When phenol react with formaldehyde in presence of base like NaOl

mixture of ortho and para hydroxy benzyl alcohol forms.

O

OH 0 "
¢ CH:OH
i H-C"H M i
o-hydroxy
benzyl alcohol p—h}'dcrl;}ligﬁ
| benzyl alcohol
Mechanism:- :
o
OH o3 7
_OH. o -H CH?’ l CH':OH
-H O g
B
) OH
OH
\ b
To sh isi
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When formaldehyde and phenol present in excess, the formation of “Bekelite”
akes place. ,

OH | a
ﬁ, OH CH.
+ H-C-H NaOH ~~H,C CH.Q OH
(Excess) CH.
CH;
I anare (CH:: OH
CH,
(Bekelite) i
(9) Reduction of phenol:-

When phenol reduce with zinc-dust. it gives benzene and zinc oxide.

OH
+ Zincdust ——— @ + Zn0O

(10) Other electrophilic substitution reaction of phenol:-
OH

Halogenation, Br./H,O Br Br

-

OH
Br
OH OH OH
@ Br,/CCl, “or™ C5; @Br . @
Br
OH
OH

OH OH
Nitration dil. HNO, @/HO: " @
NO,
OH
HNO,+ H,;SO, ON NO,
NO,
L To shop our books visit at www.winsomecollection.co.in ] '
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OH
SO.H
ciulplmlmtiﬂn H. SO

(Low temperature) - SO.H
: (High temperature

OH '
Fridal-Craft aIIuJanun
R-X/AICI,

(11) Fridal-Craft alkylation:-
Phenol undergoes Fridal-Craft alkylation to give the ortho and par

isomers as product.

OH
' AIC
+ RCI

Phenol does not give better Fridal-Craft alkylation because pheno] react
with AICL to fnrm salt.

-

O—AICI.
AICI

(less reactive than phenol)
Q.S. How the following conversions can be done? Give answer,

OH OCOCH,
~COOH COOH

(i) Y J

OH
. -COOH COOCH,
(ii) T

COCH,

e, ” (2011,13)

[ To shop our books visit af Www.winsomecollection.co.in |
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Ans.
O11 |
COC B OCOCH,
. . JH ase - . ‘ C()OH
(i) ?f o
(I) CH,-C- C}El CH,
Mechanism:-
|r
OH (; ) 0-C-CH.
COOH aOH COOH HDCH (C)CLH COOH
{Baae)
OH
(i.i) COOH CH.OH C{:}OC[{‘
Mechanism:-
O OH O
P 2, [
@ —OH ~EH,0H. @/ =0k
() Base N COL-I-L
o 0
II Il
(iii) (11) CH,-C-O-C-CH,

(I1f) I“nes rearrannement
(AICI, /160 "C)

Mechanism:- 1
|

; ECCH;
‘ (1) Base _ @ (II)CH-COCLH

(TIT) Fries rearrangement

@ COCH, (AICI, 160"C)

Q.6. How willyou bring about the following conversation:

| (2013)

L To shop gur books visit at wwv.winsomecollection.co.in |
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Se. _
OH CH; .
¢4
' Cl :
Ans. & CH,
() Zinc dust . P
(I1) ANO, + H,SO, | Al
(111) CH.C1 /AICL -
(Fridal craft alkylation)
(1V) Sn / Hel :
(V) 0-5"C (NaNO, + [—ICI]
' (V1) CuCl/ HCI
Mechanism:-
OH : C NO, g
ong. o ]
() Zine dust_ 7~ (1D R, + 180, (1) CH,C1 /AIC],
: - ] A Fridal c::aﬂ
[Benzenc) ’ ~alkylation

NG
@ (VI}CuCI @ Mosc @ (IV) Sn / Hel @
o, (NaNO; (NaNO, + Hel) CH, CH,

Metachlom toluene

Q.7. Explain phenolis acidic but ethanol is neutral. (2013)
Ans. In phenol there is a - OH group directly attached to the benzene ring.

The acidity of phenols is due to its ability to loss hydrogen ion to fi orm phenox-
ide ion. This phenoxide ion are well stablize by the resonance effect and shows
four resonating structure. The delocalization takes place because the lone pair
on oxygen atom and n-cloud of benzene ring present if same plane. P

OH - G)B A

: 0 A 0 | <) 09
C G &
(Phenoxide ion) ¢ ¥

In the case of ethanol, after ¢
» emov
factor work to. stablized the anion. T ﬂl of hYdl‘Ggen ion t

anion, Thus ethanol is neutral,

here are no an}'
hus ethanol 15,neutral to stablised the

I To shop our books visj
It at www win I
: . SDmECUH i 1
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Ol =Ll Bl =i : o
; - HE) CH:‘CH:+O

+ l-effect increase the
-electron density on ox-

ygen atom thus stahility
decreases

Q.8. Complete the following reaction and give their mechanism.
OH

(@) + CHei, —KOH 014,16
60°C |

O 0
@ 150°C
®) + &

© 57 atm. (2015, 19)
Pressure -

f | OH OH
: g ' CHO :
- | e GG — +
Ans. (a) 60°C .
; (minor)
CHO

. (major)
Note - Riemer -Tiemann Reaction.
Mechanism -

Go through the theory part.
®  Hint- Kolbe-Schmitt reaction.

0O -Na OH
O lqﬂnc
= =
& C“{j 5-7 atm.

Pressure
COOH
Mechanism: -
OH
O - Na o -]
' cﬁo 150'C

-0
%00 Hot "9
Q.9. TIdentify the products A, B, C and D in the sequence of the reaction,

’ i) O i) CO,/KOH
cn-cu=cui , OO ;0 _.c
HF i) H 5- 6 atom 130 - 140°C

shop our books visit at www.winsomecollection.co.in _]
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(zﬂlqj
Ans.
LH1 OH
_]
CH, - C}t=CH,_ W5t (0.
HF (if) He
| | (B)

(A) (cmmne

(i) CO/HOH | Kolpe.

5-6 atin Schmid

H i i

BI H.0 LOU " 130™-140°C | reaction
(i) H® T 5

(€)
Q.10. Complete the following reaction

o i) A | \
(@) 0 + 0=C=0 ﬂ—-ﬁ@* (2015

COOH |
_Br,[HO _ (2016)

Sol. - (a) Hint - Kolbe - Schmitt reaction.

COOH
+ Q== | ()H

(UI‘[hO ( Para

iSDIT}EI‘S} is0 mE[‘S) COOH

At higher temperature para isomets dominant over ortho product and
wce versa.

OH

CODI—I Br Br
B‘rr2 | H,O ,

Br
Q.11. How will you bring the fullnwing'transfurmatiun -

] To shop eur books visit at Wivw.winsomecollection.co.in j
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OH

OH
cocH,
r— (2016)
@ ‘ ' (2016)

g
0 0
I-Jf\ I
0-C:0-C-CH,
I

_Base CH, - C 0O- C CH
(acylation)

Ans. (ﬂ)

0
- CH,
OH li‘? A (At 160"
. (Fries - rea rrﬂngement)
)
NO,

conc. | conc. : |
HNO." HSO, Sm’HCI NaNO, + HCl.
A ; (0-3)"C l
(nitration) o N
N,BF, N,CI

HBF,
-'-—'_'_ G':IIC

E To shop uur.hﬂoksvisit at www.winsomecollection.co.in |
0s |
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._____————__"'_"_'— *“\\I

Ethers And Egoxidcs

Lthers: -
R-0-R
Ethers are those compounds

which contains R - O - R unit.
In R - O - R unit, group R may be alipha

tic or aromatic.
mmetrical.

&

. In R- O -Runit R may be symmetrical or unsy
CH,-O-CH,  Ph-0-CH CH. - CH,- O - CH,
'Dimethyl ether Methyl phenyl ) (Ethy‘l methyI) ;
or Ethyl ether Ether Ether

Methods of Preparation: -

(i) From Alcohol (Dehydration) -

d by heating on €Xcess of alcohol with

Symmetrical ether are prepare
conc. H,SO,. In this reaction primary al
ether. But secondary and tertiary alco
mixture of ether and alkere because in secon
finite possibility of elimination reaction.

. " - -.-‘ID .rf 'd & i ;

BB £ HeDR conc H‘bmf 140-180°C
AlLO, /250'C

cohols undergoes dehydration to giv
hols undergoes dehydration to give
dary and tertiary alcohol therear

R-0-R
> (Symmetrical ether),

. . H, -180°
2C,H,OH cong HS{C));KMU 18? C_ CH,-0-CH,
Al,0,/250°C

Mechanism: -

The reaction pmcef:;ds through either S, 0rS . mechanism.

S Mechanism -
Step (i) - Formation of Carbocation -

N0 ® _
D

R-0:H e R:OH, ———n
Slow. © N CH0 R
Cﬂrbacmic—n
intermediate
Step (ii) - Attack of nucleophile -
R‘am i paiey W |
- ~ “§-R —5= R-0-R
H (ether)

i

l " To shop our books visit at www.winsemecollection.co.in ji
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g , -Mechanism . '

a i
R-CH-OH ——» Rucn.-ch

i ' a 5 ;
R-CH.-OH + R-CH,-OH, — = |R-CH -0 coree (® comes SH.-I
}I-| H/\R J

"R-CH,-0-CH,-R o R—CI-]E-%-CH;R
(Ether) it !
1) From Williamson Ether Synthesis: - ' ‘ (2019)

In- this reaction ether are prepared by reaction of sodium alkoxides with
ilkyl halide. This is the most important method for the preparation of symmetri-
:al and asymmetrical ether or alkene.

R-ONa + R'-X —24@ R.Q-R
(Sadiu_m ) (Alk_yl) IfR=R’ = Symmetrical ether
alkoxide halide R#R' = Unsymmetrical ether,

I

Example -

e i :
() CH, - CH, - O Na + CH,-CH,-Br il CH, - CH.- O - CH,- CH,
' (Symmetrical ether)

; o0 2 R 2 5
(i) CH. - CH, - O Na + Ph- CH, - Br =2 » CH,-CH,-0-CH,-Ph
, : (Unsymmetrical ether)

CH, "l . CH.
| 00 S.2 |
(i) CH,-C-ONa + Ph-CH,-Br = H,C-C-0-CH,-Ph
CH, CH, »
. In this reaction sodium alkoxide may be alkoxide of primary or second-
ary alcohols.

x In this reaction methyl halide are primary alkyl halide generally used.
Secondary and tertiary alkyl halide give elimination reaction in the presence of:

Sodium alkoxide base.
CH,

@0 , A . JCH,
CH,-ONa + CH,- CI‘ -Br (climination) CH, :-C\CH
CH, !
(Base) (3'-alkyl halide) (Alkene) .
‘ To shop our bouks visit at www.winsomecollection.co.in _]
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| hf{ reaction of alkene and alcohol in the presence of acid gives cther g
a product, The reaction are takes place according to the Markownikov's rule.

CH :
Nt = o . HBF, CH. . y
- sC=€H, + CHOH ~—pg—» -‘L‘H ,G-0-CH,
v acid - CH,
o
CHOH
(iv) By heating alkyl halide with dry silver oxide (Ag,0): -

JCH.CH,Cl + Ag,0 —2—= CH,-CH,-0-CH,-CH, + 2AgC]

Hint -

........................

P i 4+ Ap.i O—A2—s CH,-CH,-0-CH,-CH,
i = 2AgCl '
(v) By action of diazomethane on alcohols: -

R0 H + CHN, ——4sR505R + N,

Chemical reaction : -

(1) Reaction with acids: -
When ether react with lewis acid then the formation of co-ordination

complex takes place.

. R
R-0-R"+ BF, —* R’
with acid halid like HI or HBr, the formation of alcohol and

0 0
~O-BF,

when ether react
alkyl halide takes place.
R-OQuR +# H=X = R+0H * R - X

(X=Brorl) (Alcohol) (Alkyl halide)

Mechanism: -
H o Ka
R-0-R' HA R.-(I)QR* XE} — RO ¥ B e R=
acid (]

when HI present in excess then only alkyl halide form.

R-0-R + H —> R-OH +R-I

[

o e
_OH, + '—=R-1I
RU g

i tion: - ] o
L s ith “CL” or “Br,” i substitution product 07
( When ether treated with “CL” or Br,” in dark p

. . carbon formed. . 4_j
o-€ = ..i.te ot www.winsomecollection.co.in
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(i) : .
. Dark ~ “H:-0-cH, .
(ii) :
CH,-CH,-0- cH,. Cl. | | .
-CH,
T&E{‘" CH-CHYB. CH, - CH,
Cl&lDark
Fl : F]
(i) | CH,-CH-0-CH-cn,
ql
]

CH, - O - CH,- CH, _Lh CH

(3) Reaction with H 50, (Hydrolysis): -

When ether treated with dil H,SO »» the formation of alcohol takes place.

CH,-O-CH, + Ho B0, 2C,H.0H
Mechanism: -

/"'_'"\a H
Gl OO mpitbaanter: KCEE e 0 CH,- CH, — .

CH.-CH,-OH_ + CH,- CH

cn,-ci,-oH  <Hcn,-cn,- 85 ~——|
4) Reaction with PC,: - '
( ; When ether react with PCI5, they form alkyl halide.
'Cl + POC,

R-0O-R'+ pCl, — R~Cl+R

PCl; oCl, .
C,H,-0-C,H; 5 2C,H,CT+ POL,

Mechanism: -
e cl
Cl-p—C
aN. - P, g
cl cl L _pr 22 RIOMP=CI
R-Q 0 B2l
Lo i o\J Cl c
R*(.;CR\+>F el cP \_/' VCi
&l }
R -Cl + POCI
n.co.in J
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{{.;I}l‘:\’ilrt)i::i:;f:'.”m mechanism of Wittig reaction. {21{:;;.‘1&3
s kearrangement: - ; 19y

o I'he base catalysed rearrangement of an ether to an alcohg] via |

shift is known as Wittig rearrangement. i 2,
This rearrangement is given by Benzyl and Ally! ether whose carbag, .
stablized by resonance. Rearrangement takes place in the presence of strdn.,un
suchas RLi and NaNH,. Rearragement takes place by radical pair mechanigy,

oh

CH.-CH,-0-cH, DPWL ¢ ,-CH-OH
(i) H

U

Mechanism: -

i <] 2 i
CH-CH.-0-CH, LMLl cp1..CH-0 ) [CH—[CH, - CH- 0 ¢y

Q .
CH-CH-OH ~—0= CH,-CH-O =— CH,-CH-§
CH, H CH, CH,
Radical pairs
(6) Electrophilic substitution in aromatic ether: -

Q:':'}R

) 9 5
OR OR OR

=]
e -J-'l—l- E—

¢

The aromatic ether behaves as an ortho-para directing group. Thu
incoming electrophile attack on ortho and para position.

OR OR OR
- E
o .
E
~ Epoxides: -
. Three membered cyclic ethers are called epoxide.
e Epoxide are also known as oxiranes. .
. 1
& ¢ . O
/N 0 10N

CH, — CH, CH,—CH,= CH, CH,—CH,— CH, — CH; |
Epoxyethane Epoxypropane ' 2, 3 Epoxy butane or
(ethyl oxide) (Propylene oxide) 293 diijmeg;y; oxizane |
( _To shop our books visit at 'mvw.winsomecullectiun.cn.inj.,j |
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(1) From halohyg,; MY Pape - Chapter 4 - g

palohydrins are Converey I' “1eS form g lok
Int . vdri
| © epoxides " With sujtable reagents, The

b Sti'{}l]u h]s
R-CH=CH. C]‘,;'H‘ . C.
- ‘\-\0$

: ©
R . OF
Ef;JCH:CI R R-(;i% - CH,
Pz
Mechanism: - - P g
epoxide)
®
R-CH-CH,. | OH 0
2 R-¢
i Baee E,‘H-CHZ-CI — R-CH-CH,.
| . % \D/ ;
(2) By oxidation of alkene with i
XYgen in the presence iof silver catalyst: -
o = ’
CHz-mC‘H3 + 0, ?’1‘%’ CH.~CE —\CH
(3) By oxidation of alkenes with per gﬁiES' - . :
. l R COOOH
-0- 0 R CF;- C 0-0-R
Pu mude Trifluroper actic acid
bond
CPBA
Metach]ompcr
benzoic acid
Per acids

Alkene + Peracids —— Epoxide

Examples -
295
CH,=CH, + R-COOOH — CH,-CH, + RCOOH
(Alkene) . (Peracid) (Epoxide)
/0N
CH,-CH=CH, + m- CPBA —— CH,- EH mfé;
(Alkene) (Peracid) (Epo
CF.CO00H CD 0
(Peracid) "
(Alk ['IE) [Epoxtde)
E r
Reactions of epoxides - '
ks visit at www.winsnmecnllectmn co.in |
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. iranes:-
- -tution Reaction ﬂfox'n.] T Qp,
Or Nucleophilic Substitution of epoxide 1S nucleophilic Fing (EI}H

" The most common réaction th ®Nip,
: ; ree me - PR
Necleophile easily attack on epoxide and open the ""’*“-re.d Fing, g

o) ﬂe CH, - CH: -
A.h i Nu

pening of epoxide ring are catalysed by g
|

C haiﬂf.:r 4
i’

The nucleophilic ring 0

or base. > -
(A)Acid catalysed ring opening of epoX ide: -
e O R ?H
X-cH-r s >C-CH-R
T A i
Step (i): -
- o R_ &+ 5;
®SC-CH-R g - G- CH-R
\f‘{ Potonation 9’3
) H
Protonated epoxide
Step (ii): -
Bk PN e SOACH-R
(oo S, R
' : Nu
H :
Note: -

L. Inthe presence of acid, nucleophile attack on more hindered carbo
because of formation of more stable carbocation at hindered carbon.

More hindered Less hindered
carlion / carbon | !
R P -
GBS Sy i)@f’&ﬂ—\ N,
@1 ® OH
% "-carbocation
&

{more stable)

I
H

R\j (=l e
FC-CH-R Nu
: _ OH -
' 2-carbocation

| less stap | /
[ To shop our b . —
u LY
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i. Reaction is favoured l'i? ?‘u;'tl.:?l"':lt:l::cq;?;I;tllllltt‘i
e -CH - CH, CHOHM® “HC  OCH,
H.C / \{)/ S H.C’\,&L{i"u_(_-“:
(B) Base catalised ring opening of epnxide:t- | OH
Q- 0 R N
>C e _%%&l* B "!;: éz‘ R B2, R-E-(':NE[-R
DT e G
Note: -

1. In presence of base catalysed, nucleophlle attacks on less hindered
carbon of the ring.

2. Reaction is favoured by charged nucleophile.
3. Nucleophile of the reaction behaves as base catalyst.
OCH,

CH,-CH-cH, (D -CHO _ oy cn.ty,
Ny’ (i) -CHOH 5

Some reactions of oxiranes: - 5
I
HX | CH,-CH,
X | {
OH
" OCH,
Egaglr_\[ﬁa* CH, - CHOH
# 3 Rl.
() R-MgX _ CH,-CH,
GHOH Ay
OH
©
H/H tu
CQEFCHJ ,_._._-__{_:_,[ig_.———-l' I‘-FH: CH,
OCH,
.
, CH, - CH,
| NH._» CH.
OH
| ' - CH,-OH
(i) R,CuLl R - CH; ’
_!_'_L]_".__-W-l-i——"’ CHJ'CHZ'OH
(i) HOH/H® —

on.co.in
ks visit at Wi winsomecollecti
r boo i
To shop oU : t
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B.5¢. |
Q2. Complete the following reaction - )
CH, e
(i) Scu-cn, CHOHE | oy
CH Ny 'y
O (i) (CH,),CuLi _
(ii) /Zijﬁ (i) H,O 205
CH, ,
... CH.— CH, + NH, —= ?
(i) N (201
O
0'C
. CH,-O-CH-CH, + HI — '
(iv) I (2013
CH, :
HI(I equivalent
»  (CH,),C-0-CH.CH,CH, ( 1 L (2015
Ans, ;
(1)
Attack on more
. hindered side
CH, . o CH, o CH, OCH
>CQ*CH3 CH,OH/Hy - >C\- CH, _El_i’_— >C -ClH
CH, | o 7  COH (-.%H/ on” )
(ii)
OH

O () (CH)CuLi  OH OH
A (i) H,0 ” CH)—, > _CH-CH,
CH s CH, CH, CH,

Mechanism-l
' b- &+ Q -
,0\ (CH).CuLi 2 H.O R
_CH-CH, — _CH-CH, —— {q.cH
CH CH L, [
(i) “H, o
Nu
CH.—CH, + NH, — oy~ 1 1
o4 | g H — CH,— CH,
OH

Seannclwiln Coraboarnar



B.Sc. 11" Year - Chemistry 11 Paper - Chapter 4 - 73

)
Dhc I
_CH - . |
CH,-0-CH-CH, + Hl —=—" poyoH + cH,-CH-CH,
CH, :
()
CH
i c 0- CH.cH,cH, 11! eq) i
¢ Sl CH"'?'I + HO-CH,-CH,-CH,
CH, CH.
Q.3. Complete the following reactmn and give thElI‘ mechamsm -
CH,- CH - CH,-CH,OH
(a) ‘\0/ CH,ONa (2012,16)
" CH,-CH-CH, —CHOH _ '
(b) o e . (2012,16)
Ans. (a)
CH,-CH-cH, CHOH - oy _on.on,
.~/  CH.ONa [ y
‘ 0 ~ OH
Mechanism -
i g | OCH, OCH,
CH,-CH-CH, —¥—= CH:,-FH-CHJ 5 CHy~ CH - CH,
' \*06 0° OH
' OCH,
CH,OH
@ CH,-CH-CH —5— CH.-CH-CH.
) ~ H
OH
Mechanism-
Attack on more
hindered side
o tljfcm
_// on” " OH
[: To shlop uur.hanks visit at www.winsomecollection.co.in )
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| Geies

~ Carbonyl compound:- | bickicontal
Carbonyl compounds are those compounds WhICh contains carbon}.l

(:C = O) functional group.

Ex.:-
W ' 0 0
H-C-H CH,-C-H é - ph-C-CH CH,-Cogy
: Carbony] compounds
Aldehyde Ketone
0 | O
: I
R-C-H sl v
0 | g
Ar- G-t ' R-C-Ar
i 5
H-C-H !
| Ar-C-Ar

Carbonyl compounds divided into two categories-
1. Aldehyde 2. Ketone

1. Aldehyde:-
‘Aldehydes are those carbonyl compounds in which carbonyl carbon

either attach with two hydrogen atom or attach with at least to one H-atom.
The general formula of aldehyde is-
W
R-C-H =2 RCHO
where “R is either alkyl group or aryl group. If “R” ; et
aldehydes are called aliphatic aldehydes. F is alkyl group the

Ex:-
1l . ﬁ
gﬁjlgzﬂ CF{:}~E_HI C-H
¢nzaldehyde ~ p-chloro benzaldehyde . N(_);_]d e
2 Ketone:- : . o-nitro benzalde

Ketones are t ) :
I To shop our |;T Sisca.ﬂ?onﬂ. compounds in which carbony! carbd!
OKS visit at mvw.winsbmecullection cnﬁ
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t{ﬂfhed with ﬂlk}] or ar}’l &roup or both '
!3_ w1

o

® 0
.R_-C-R R-C-Ar
(aliphatic ketone) (mixed ketone)
0 ' 0
Ar-C-Ar 6
(aromatic ketone) (cyclic ketone)

structure of carbonyl compounds:-

The hybridization state of carbonyl carbon is sp? and the geometry or
shape of carbonyl carbon is trigonal-planar with bond angle 120°.

Carbonyl carbon contain three sp*-hybrid orbitals and one
unhybridised p-atomic orbital. Out of three sp>-hybrid orbital two sp*-hybrid
arbital form o-bond with “s” orbital of H-atom by end to end overlapping and
one sp-hybrid orbital forms o-bonds with p-atomic orbital of O-atom.
Unhybridised p-atomic orbital of carbonyl carbon forms n-bonds by lateral
overlaping with p-atomic orbital of “O”-atom. Thus carbonyl carbon forms
three o-bond and one n-bond. ’ :

of “C” and s orbital
of “H».

Ex.:-
@)
||
H-C-H
!*
C=152s"2p°
g.s. [T
ki
i sp’ hybridization
, A1 [1] |
sp” hybrid orbital s T .
Unhybridized “p,” atomic orbital,

Three sp’ hybrid orbital.

[ To shop cur hooks visit at www.winsomecollection.co.in J
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- ?6

:H.SC- “mh YCE" -

H 120" Sﬁape - Trigonal planar
' m 0 Bond angle - 120"
. O !

6 )

H
JQ.I. - Write short note oh reactivity of Carbonyl compou nds for nucleo.
philic addition. _ _ (2012,1)
Other Related Questions - | : '
tivity of ca rbonyl compounds. (2013)

Q. Write short note on reac
' Ans.  Reactivity of carbonyl compounds:-
. ~ Carbonyl carbon centain partial positive charge and oxygen
contain partial negative charge due to partial displacement of & - € towards
“0” atom (-1 effect). . ' 8
Due to presence of partial positive O
charge on carbonyl carbon it behaves as a elec- ] 5+
tron deficient center or electrophilic centre. So R/ C\R
carbonyl compounds are reactive towards nucleo- )
phile and gives nucleophilic addition reaction. Electrophilic cenie
Carbonyl compounds shows two resonating structure which js given

Ibelow-
co g?
C &+ - |
Y
R \R R/%\ R
| 4 (I

Figure - Resonance structure of carbonyl compounds

If the Clectrﬂphili{:it ol car nu i
: y of carbonyl carbon i es then nucledl I
. X 2 Y on Increa l
addition ieaﬂtl_ﬂn rate Increases or reac ti'\n’il’}' of carbony]scar:jon increé 565

0O
. L : 1] '
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S ¢ 0" Near - Chemistry 11 Paper - Chapter 2 =
L‘ﬁsc[l}' ! '
hen Gistl-group:-
pue”
--CHE, —CH3 -—CHP _"'L“f {:ll.l"
' T hges Bl
CH
("
| 3
@}\Lﬂ(—r{
+1 effect
Increase ¢ density on carbonyl carbon
Magnitude of partial positive charge on carbonyl carbon decrease
Electrophilicity of carbonyl carbon decreases i

Reactivity of carbony! group decreases

i g I
[hus Reactivity of carhony! compound ot -~ -
' ’ + [ effect

¢ more reactive than ketone?

02.  Whyaldehydear
e reactive than ketone due to two factors-

Ans.  Aldehyde are mor
() Electronic factor:-

1

+1 effect decrease
.-—=| electrophilicity of
0 0" {_:arbc-nyl carbon by
I ne increase electron
R-C-H R-C-R [density =

(More electrophilic) (Less electrophilic)

Aldehydic carbonyl carbon are more electrophilic than ketonic
IEﬂﬂ:mm.y] carbon because aldehydic carbonyl carbon attached with only one
ilky| group (+1 group) whereas ketonic carbonyl carbon attach with two alkyl

Youps (+] group).
(1) Steric factor:-

L ———— . i A 3 =
To shop our books yvisit at www.winsomecollection.co.in _J
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L i T ¢
] g e ] Il:_" A L n.‘l
Nucleophile easily attack on aldehydic carbe _"y_ arbon thap ke,
cleophile casily al hindrence around ketonic carbony “'lrh{m'i
ar || car cause steric ; ; arky, |
ci hun,\l carbon because ste ( |du|l}-’d": carbonyl carbon, n
more than steric hinderence around &

ﬁ ~ More hindered fj /”, €55 hll'.ti{".‘ri..'ll
@Lf@ ®- T
Q
-lea Nu

(slow attack) (fast attack)

Q3. Arrange the followingin decreasing order of reactivity of carbop,
compound.

=

| f? |
i - C-H _
C—H C—H ,[::TC_R
@ @: NO, NO NO;
(d)

- (a) (b) (©)
Ans. Reason:- 0
Compound (a) - Compound (a) does not substituted Il
Compound (b) (1). -M effect increase reactivity by C-H
decreasing 7 - e density on carbonyl ‘C’. e NO
Compound (2). Strong -I effect also increases W

reactivity by decreasing o - ¢ density on carbonyl
L{C!!. z

Compound (c) (1). -M effect of N O, group 'does not
affects the reactivity of cabonyl carbon .
Compound (2). Modurate -1 effect decrease g -e- Shows -M effect
density on carbonyl “C”, as well as -1 effect
Hence increase reactivity. | (b)
Cnmpuulnd (d) (1). -M effect increage reactivity by
the decreasing 7 - e density on carbony] ‘C’.

(2). Weak -I effect also increase reactivi i - i o
carbonyl carbon. ' by decreasing o - ¢ densiy

Reactivity order - (b) > d > {c) >
_ ortho para

-l-effect  -M-effect

*

(a)

meta “simple

1 COmpounds gpe
0 +M - effect ¢

0 benzep ring, the - e density q
Slectrophilici of aromatic carb?
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ecome decreases and reactivity also decreases

o .
CH, C-H |
+ - effect

U

Decrease electrophilicity
’ of carbonyl carbon,
n comparision wi
mparision with -1 group)

ﬂrb“” b

+M. - effect

o~ T~ -M-effect
C—H '

| J

I Increase @ ¢ density on carbonyl carbon
('\ 2] (;J \J’
' Q (—H  Electrophilicity of carbonyl compound decrease
N

I Reactivity also decreases

B l.l-urﬁ'!
o é E Also the clectrophilic centre are
delocalize hence reactivity decreases

ok
S
~H

Q:c

teactivity of substitut
-ase I:-
When “G” is +M group (

Iz -(;':1;,' “OH, - OR,

ed aromatic carbonyl compound:- 5

at least one lone pair):-

_ ., NHR, — CHs &

0
il
£—~H

11 —0

+M - EHGCI
. . bon
S Increase n e density o1 carbani’lljncadlr;crease
S Electrophililcity of carbonyl car :

Se. " 4 . &
ecr?i visit at ww.winsomecallection.co.1n )
00

Reactivity also d
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B.Sc. Il ‘mEH |

LRcactivity of aromatic ¢

rbon}.rl COIT][JGUI‘E(‘I o0

ic carbonyl compound decre
ng m - € density around b:ES h
Tgy

+M - group on benzene ring of aromat
reactivity of carbonyl group by increasl

ring.
CaseIl:- :
when “G” is-M group (EWG group):-
Ex:- ‘
- NI’?.O _\J ICIJ | D
el _‘*O ; . —(=N> __.C__.OR _ C"‘-H
0, H
%‘CfH \\C"’
T ()
<
N

N
— 3 /N
0{ %6',‘) M-effect g OE'

= withdraw « - e- density from carbonyl carbon

=> electrophilicity of carbonyl carbon increases
= reactivity also increases
| Reactivity of aromatic-carbonyl compound e -M group,

e e L

Q5. - Arrange the following in increasing order of reactivity of carbon

compound. 0
0 3 I 0
AN ¢ S S g o
' CH-’ @ CH:
(Il] CH] ;

Ans. Reason:- () (c) (d)

Compound (b) (1). Hyperconjugati
at - ivi
(2). Small+] - effect also decrajaafe r]:ail?iiigHj B

Compound (c) (1). Hypercopiygat: '
. ' onjugat i
(2). Modurate +1 effect ﬁecreﬁ]seg re;il:is;::s no-Eetthe reactiyIty.

Compound (d) (1), :
d (1) H}’IJBICUHJUgatien of -CH. group 4 reactivity
€Crease reactivity, ? p decreases

(d} < (b) < (c) < (a)

- Reactivity order..
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&
I
C—H
D‘E}-{————b +M - effect
-k~ effect Increase e density
on carbonyl carbon -
Decrease e density “ = '
on carbonyl carbon .
- Electrophilicity and
‘Uf reactivity decreases-

Electrophilicity and.
reactivity both increases

)6.  Arrange the following in decreasing order of reactivity of carbo nyi
gmpound. v

R -

C-H c— @’ C—H |
@ DCH@ OCHE
Ry |

UCH

ms.- Reason:- Com pnu nd (a) Compnund {a) does not_substltuted.

“ompound (b) (1): +M - effect decrease reactivity. " v g 1]:',

2). Small -1 - effect increase reactivity. . C_H'
“ompound (c) (1). +M -effect of OCH, gmupdoesnataffect @’ L
eactivity of carbonyl group. - OCH, :
2) Modurate -1 - effect increase reactivity. . |

“ompound (d) (1). +M - eﬂ’ect décrease reactivity. i e b)
2). Strong -1 - effect increase reactivity. i .
Reactivity order:- (c) > (a)>(d) >(b) C-H
Note:-

General formula:- _

Case (I) - When EDG are attached onring.  oCH,

(9

QC—H - %

(_JCH;
Reactivity Order - Yol ' U N

[ To shop our books visit at www.winsomecollection.co.in _]
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‘ 3,46 RTRRET . |
O [
= |
C8 4 arthio = pare
meta = _
(Simple) i |
Case (IT) - When EWG are attached Of(‘-) '
Il
GH,
EWG
_Mand -l effect
: : 0
I
: ative - jvative > meta > CH
Reactivity Order - ortho-derivative ~ paraderivatl
: (Simple)
Reactions of carbonyl compound:- o B
Carbonyl compound mainly give Ill.lC]EDphl!]C =
addition reaction due 10 displacement of G - &, a partial oF
negative charge generated on carbonyl oxygen and a EI?
partial positive charge generated on carbonyl’carbc-n. R/ S;L\R'
Thus carbonyl carbon behaves as a ele'ctmn _deﬁclent Ele Ctmphilic
Nucleophile easily attack it

centre or electrophilic centre.
on carbonyl carbon to give nuc
Nucleophilic addition:-

leophilic addition reaction.

: o
CIJ-D NLIG ?

|
] C
/N f > N
R \R RNy R

Some important nucleophilic addition reaction of carbonyl compound are give

below:-
Aldol reaction:- -
The base or acid catalised dimerisation of carbonyl compound hay?"

‘e’ Hydrogen, are called aldol reaction, '

0 0
O il -
CH-, -C-H+ CH} . :‘:i‘ -H OH.G (J|1[ |ci:|
- - Hm"" CH, - CH - CH,-C-H

Mechanism of base catalised Aldol reactio
n=

Step (1):- Duet i i
o electron withdrawin g nature (EWN) of carbonyl group: "
= :

- H becofes acidi
IC. So when carbonyl compound react with base the r;t;lj

easily remove and -
forms carbonion intermegs : , i
iate. This carbonion interM®

To shop our books vicr -
r books vicit -
Visit at WWW.winsomecollection cgjll/
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Jdm]h converted into more stable enolate ion. Carbonion and enolate ion
hUﬂ‘ behaves as a nucleophile,

0 0 & . . T 0
L I Ol 1% Q
. I
(H,-C-H+CH-C-H —> g-?ff:-l-i <«—>CH,=C-1
(base) | Carbanion Enelate
L0
Intermediate

stepI1:- L
_ .T!le cafl::anicm intermediate or enolate ion intermediate gives
ucleophilic addition reaction on another carbonyl compound,
cQ Q 0'9 Q
CH,-C-H+CH,~C<H ——* CH;- CH- CH, - C-H
: (aikoxlde anion)

Step 111z~
s H +OH — basc will remove
o° T
O
| 0  mo B e
CH.-CH-CH,-C-H :__—* CH, - CH CH, - C H
8H ) Aldol
“ (aldehyde + alcohol)

Aldol reaction is a reversible reaction.
Aldol condensation:- |
Aldol reaction ﬁ:ullowed by condensation reaction, are called Aldol

condensation.

O e OH 0
I OH l I
ICH,-C-H. ———= CHJ-CH~gH3-C-

-—
0
omal‘“zo
{
CH,-CH=CH-C-H

a., B unsaturated
aldehyde

On heating, ‘H*’ releases from @ and ‘OH"" releases from p.

Cross - Aldol Reaction (Clason Smith reaction):-
The aldol reaction between two different carbonyl compound are

called cross - aldol reaction. For better reaction only one carbonyl compound

tontains o - Hydrogen.

( To shop our books visit at wiwvw.winsomecollection.co.in J
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O 0 ® OH 0O
1 [ OH I Nyl
H-C-H + CH,-C-H ——> H-CH-CH.-C-H
electrophile  nucleophile
(more stable) (less stable)
Mechanism:- |
Step I:- Formation of enolate ion

o 0 o
C'H.-E-H ;.%" E{DE _:)H +——P-CH_.-—'(E-'H
| -HO Carbanion Enolate ion
Step 11:- Nucleophilic attack of enolate ion o !I_
> @ ¢ 9
Hﬂ.!:!'-H + CH::'-(I:-H e H-CH-CH,-C-H
0

e ! H"l H,0

iR
= CH « e~ C-H §

Ex:- Complete the following reaction -
0 OIH ﬁ
O <)
t!}"'}'i e M OH CH-CH,-C-H
& CH-EsH ——™
NO ’ NO; |
2 _ ‘
(Electrophile) (Nucleophile)
More stable [ess stable
(Imp.)

[ntramolecular Aldol reaction:- B
The aldol reaction in wirich nucleophilic p

od dol reaction. _
partner both are present in same molecule are called intramolecular lal st
In intramolecular aldol reaction cyclic product form. In &

- e is 5 or 6
formation of highly substituted enolate takes place and ring sizé !
members (six member ring > five member ring).

artner and electrophilic V1

Let us see some-examples of Intramolecular Aldol mmim}:-bll I
¥ 1
Ex - Complete the following reaction - :’
O O
L (i) NaOH

1]
-C- CH,-CH,-C-CH,
H,C- C- CH, - CH, Y

r To shop our books visit at www.winsumecullectinn.coﬂ":j
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U f) "
) 05 O
C B i 2
CH, - - CH, - CH, - &oey ou” F\ 0o
a o Wt e CH,* C- CH; - CHL,- C- CH,
0 HO O
-OH® e —— :
CH, CH
OH ! [ e o
Q.7. . Discu:SSthemechanismofCannizzarorcactinn. . (2013,18)
Ans. Cannizzaro reactijon:-

The reaction of aldehyde having no a-hydrogen with NaOH or
KOH, are called Cannizzaro reaction. In this reaction one aldehyde molecule under
goes oxidation and another aldehyde molecules undergoes reduction. So it is also
called redox reaction. Cannizzaro reaction are given by only aldehydes not Ketones.

O 0
11 I
HaCeH 4 HCof ﬁ:— CH.-OH + CHOONa
' lﬁﬁome
CH,-OH + HCOOH
(Alcohol) (Acid)
Overall Reaction - |
(I) NaOH - -
HCHO + HCHO ~» _CH,OH + HCOOH

(11) H,O/H® -
Mechanism:- '

e
Step I:- Nucleophilic addition of OHon carbonyl carbon of aldehyde:-

e}
05 o) | O
I OH |
H-C-H A—~—m—— H-(IZ-H
OH

' ]
Step I1:- Hydride (H ) transfer:-

o

0_) CO H?:N;
N T o

HCOH+ HC-H. HCOO <

H
H
5]
s H .
!: ‘ To shop our books visi_f at ww.winshmeuullectlén.cn.m _]
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IS¢, e yenr = (Cliemistey T aper ”“'Hluj.

L1

Step 1= Proton (1) transfers-

QO 0
O o [ICOONa + CH
HCOOH + CHONp P Ol

Step 1V:-
0 .
Q.0 H,01 HCOOI + CHLO)
H-COONn + CHOI
Note: Complete the following react fons -

() {f o |
L ' ol DCOOH  + ¢
A D-C-D + D-C-D —— 5 Choy
' HLOM
0 " 1
B. H-C-1l DOt Heoop  +  CHOH

(I DO

o reaction the proton (]-P} piven by water molecy,

During Cannizzar (
and the proton attached on alcohol molecule come

attach with carboxylic acid
from aldehyde molecules.

O {P ﬁ} O (?

© i I |
{I)H-rjj!-l-[ _OH . y.&fh ok N H-€-0H + H-(I:--H

low cone. |
OH  H H
=)
O o ? =] t?i_g)
ayH-C-n 00, ooy _OH H-C ()
' High conc. | -H,0O
OH
O
i
H-C-H
o
o O 0O
H,O/
HCOOH + CHoH =22 Heo$ + g-C-H
|
H

(IT) reaction proceed faster than ([) reaction.

Cannizaro reaction gives only those aldehyd : —
- cw no
Hydrogen. ¥de which does not contai

Ex.:-

0 i

' To shop o s
f p “rhﬂﬂlt%mm"““ml prare [
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| * CHO
a ¥ CHO

cross Cannizzaro reaction:- (2011, 13, 17)

_ Camm.zzam reaction-between two different aldehyde are called cross
cannizaro reaction.
0 .
I {l

H-C-H + Ph-C-H

Formaldehyde Benzaldehyde (1) H,OH
(more reactive) (less reactive)
Mechanism:-

o C
e ou 0. Ph ("?H o

HFW—_} H-C.H HCOOH + PhCH,0
_ ' i lk_{ _Hydride

shift ( Proton
transfer

(I) Cone. NaOH_
>

HCOOH + PhCH,OH

HOM® o
HCOOH + PhCH,OH <———— H-COO + PhCH,OH

[n cross cannizaro reaction formaldehyde always undergoes ox idation.
Ex.: - Complete the following reactions -

RO @—ﬁ—}[ + QN@E—H

o * More electrophilic
() OH | (1) D,O  thus more reactive

DZN—@—COOD + @-CHIOH
o .

; () ’
i I I
(11 CI-L_Q—@—C-—H + 031'“1—@-},—1—1

o | More electrophilic
(D OH |(II) D,O  thus more reactive

. O,N-@—COUD + CH_,D—@—CH:OH

Intramolecular Cannizzaro reaq_:tion:-
g O U o @[COOH
cHo  ()HOMH’ CH.OH

[ To shop our books visit at www.winsomecollection.co.in _]

e,

Seannclwiln Coraboarnar



B.Sc. 11" Year - Chenustry Il Paper - Chape, &
-8

0 Ir") OH

. Q

I | ' |
(I) Ph<C—<C - H (1) OH > Ph-CH-COOH
(1) H-O'H '

‘Mechanism:-

o i o
(U Hydrnide {;}

1R = iR ;
Ph~c1-c\':%£,. Ph-C = C-0OH ﬁi’[‘lr—-Ph-CH-C{)on
Step (1) Nt Step (11)

Step (111) l Proton

=Q

transfer
OH OH
| n.om® I s
Ph-CH-COOH <+— PFPh-CH-COO
Q.8. Complete the following reaction - (2013,17,18)
KCN/H,0/C,H.OH
C,H.CHO + C,H.CHO ALl L L
Other Related Questions -

(2014)°

Q. Discuss the mechanism of Benzoin condensation.

Ans. Benzoin condensation:-
The reaction of benzaldehyde molecules in the presence of

KCN are known as benzoin condensation.

‘ o Q KCN/H.O Q
C—H C=H  /C H,0H CT@
+ : >
@ OH

(Benzaldehyde)  (Benzaldehyde) (Benzoin)

Mechanism:-
(1) Benzoin condensation is a reversible reaction,

(2) This reaction is specific for cynide ion ({:ﬁ)_ Other anion does not

catalised benzoin condensation.

(3) Cynide ion catalised each state (each steps) of the reaction,

(4) Presence of e withdrawing and electron donating group on benzene ring of
benzaldehyde decrease the rate of benzoin condensation, EDG decreaseathe
rate of step (I) by decreasing reactivity of carbonyl carbon. EWG decrease
the rate of step (II[) by decreasing nucleophilicity of carbanion “x”.

( _To shop our books visit at W“’W-Willsﬂmemllgc-ﬁun p—y :]
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Carbanion

(r} {Slcp' b © _ stablized grou P
([ o) I OH
@, T N i AudlL " 9}
_ ' | sep 1), C
As a nugl- @CN "T,"'——— ©’ \ C
cophile " Tn
_ EWG transfer (x) As a nucleophile
{}Il
o o - @’L c=N°
Il
R |
1 9
(Final product) 51;-_[3(;;” @’C -

o 03

Ch - [{:H_1,©
CC\] -w—_———__—i@ I

Proton : CN

Gc-nd leaving  yrapisfer E.W.G

group :
Q.9. Discuss the mechanism of Perkin re.lctmn (2012, 18)
Other Related Questions - _
Q. Complete the following reaction and give their mechanism. (2014)

CHO :
ONa i
| @ + (CHCO),0 ~~LhCOONa (2016)

CHO CH’“‘C& CH,COONa

Or g 180°C C (2019)
. i

Perkin Reaction:-

The reaction of benzaldehyde with acidic anhydride in the presence of
sodium acetate is known as Perkin reaction. In this reaction Cinnamic acid form.

0
- 0 i o o CH=CH-COOH
CHo ﬂ Il -C-ONa
+ CH,-C-0-C-CH, >
_ o o A :

(Acctic anhydride) . (Cinnamic acid)

Mechanism:-

l To shop our books visit at www.winsomecollection.co.in ] .
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.S, I Year =
-
i ' - COOH A
9 Ba  §ee S ]OWE
CH,-C-0-C-CH, 1 (- C-ONa
/ Basc
:ﬁlCidiC i 2 . . ! [
hydrogen ' _{- H,-C-0-C= Ch
a".'L supas
[ i * ~@ C
Lo—~C~CH.. i~ cfo E}“\’[I:“
; CH : 0,
(;’:” : v p _— oir L
CH. [ e CH. / % » ()
@ ~c—9 . W~ \[:/
2 i I i
LLJ 8 O

Eliminalion (Six member T.S.)

CHCO0® CH = CH - €00% oy cooH CH = CH - COOH
\ i ____-—-—I"l 3 :

A T40° - 160°C ————
- CH,C00 (Cinnamic acid)

(1) The main driving force of Perl-.m reaction is transfer of acetyl group viasix

membered cyclic transition state.

| (2) Only those anhydride give-Perkin reaction which contain atleast two &

Hydrogen.
Ex.:-
’ (rfl} 'f? e o
G O C—H +CH,-Cy S8 OzN—@—CH=CH-COUH
: | CH,-C”
i i
c;m@&n +CH, - Cx, C“COOM C _@_ ' '
) ————— CHO 'H=CH-COOH
_ cH. - 72 CH CI. |
Q.10.  Discuss the mechanism of Wittig reactmn , (2012, 14)

Ans. Wittig Reaction: -

The reaction b
etwe
compound is known as wm]g reaction, en Phosphorous ylide and ¢&f

pony!

R“"(, -0+ 8

H” PhP H- CH _ R..‘ P#G
y~C=CH-CH,* Ph;

Aldchyde Pl}oSphon}us .

ylide

| To shop our books visit af o
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phosphorous ylide: -

The dipolar species in which positive charge present of phosphorous
(P) atom and negative charge present on adjecent carbon atom, are called

phusphgrous ylide.

o @
Ph.P-CH, -+=—— PhP=CH.
{_I) (11 :
ylide vlene
preparation of ylide: -
It is prepaired by the reaction of alky! halide with triphenyl phosphene
followed by the reaction with strong base like butyl lethium.

/,’_\ 3 o
R-ci, 1 + php — 2w PhP-CH,-R
[ BulLi,

e @
Ph,P-CH-R
(Phosphorous ylied)

(i) Complete the following reaction -

(D-PhP  _ py-CH=CH- Ph
(1) Buli
(111 Ph - CHO

Ph - CH, - Br

Mechanism -

5 <) ' © ie
Ph-CH. - Br _PhiP_ ph-CH,-PPh, Bubt_ ph:CH -5:1’}"[13'5:
Ph-C-H

Ph-CH=CH-Ph
Mechanism of Wittig reaction: -

©y PPh '-'PPh
o PPh, CO—PPh:

99 ‘ 1
e D |
R-WCH‘-PPIE e RCeCHy— R-C‘-'-{:H2
L (Oxaphosphitane

interimediate “or”
Bitane intermediate)

|

R-CH=Ch,+Ph,P=0
‘ To shop vur books visit at www.winsomecollection.co.in J
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per cyclic T.S. (Dxaphﬁsph, i
gy,

nd Yc,al' =

u gh four mem

(1) Wittig reaction proceed thro
i i 2 i i ' te - ik
intermediate) or Bitane mtermcdxrae = il cormation o Fstrong “(P=0

(2) The main driving force of th is react’
Stereochemistry of Witting Reaction: - «gr-alkene wheras non Stabyj,
B iz

Stablized phosphorous ylide give
phosphorous ylide gives “Z” - alkene. e A ot
*  Letus try to understand that what 15 stablized pnosp He Ylide ang
non stablized phosphorous ylide? .
Stablized Phosphorous ylide: -

o e
PhpP-CH-G

Where @ = EWO |
If the negatively charged carbon atom adjecent 10 phosphorous j;
attached through the electron with drawing group (EWG) then the phosphoroy

ylide is called stablized phosphorous ylide.
The electron withdrawing group may be -

]“ bﬁnd_

o - 0
¢ - il ] ] _
EWG = -NO,-C-H,-C-R,-C-OR,Ph

Example -

o o il w
Ph,P - CH +:C - OEt/# PhP - CH=-Ph:
EWG EWG
The- stablized phosphorous ylide gives E-alkene in'wittig reaction.
Non Stablized phosphorous ylide: - : :
e 6 ' ' :
Ph,P-CH-@ Where @ => Horalkyl group or EDG.
' If the negatively charged carbon atom adjecent to phosphorous ¥
attached through “H” or alkyl group or electron donating group (EDG), ther

the phosphorous ylide is called non stablized phosphorous ylide
The electron donating group may be '

EDG = Alkyl group or“H”"
Exalﬂple- . i E

i a2 O & e : :

Ph,P'- CH -@ PhP-CH ‘f'CH ., CHJ ' .

Q.11. - Write short note on Manni ' ) EDG .
Other Related Questions. anmf: reaction. o1l
Q. Discuss the mechani ' i .
Mannich Reaction: - s of Mannich reaction, (2012, 1

The reaction bety; :
- etween fnﬂnaldehyde, 2°:amine and acidic hy droge?

D— To shop our baokg visit at
—_— _ 4 “’ww.winsuniecnllectinni!ﬂ-iﬁ |
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B.Sc. 1™ Year '
ning compound 1 - Chemistry 11 Paper - Chapter 5 - 93
; ntam[lz:nnichpprodu]; ttlﬂdpresgnce of acid is known as Mannich reaction.
when Indergoes basificati wnati .
st 1akes place. ation the formation of Mannich

Q Motowe O~
cH-C-CHy + H-C-H o N¢T M 0

; : -C-H +@-NC HO | e, & cm, - C,- N
scidic hydrogen Formaldehyde 2 ’cmlin% HO PR
containing compound ) ' ¥

S [ - R &
(Active hydrogen) CH.-C-CH. - CH. - N? OH

Mannich base R . Basification

R

Mechanism: -
step I - Formation of Iminium ion: -

_ o R
[CHE - N\R:I

Iminium salt
(Behave as electrophile)

Step]]-
| ‘ o R

(I? C(I? H CH::uN<
O, ~ €~ CH, = CH3-C=\CH/

on
] /R
<«— CH,- C- CH,- CH-N{

Tautomeric.

0O

i g R
CH,-C- c_:HfCHJ-Nf

I R

Step 11 - Basification -
| © 0 R
o MR _OH_ oy, .C-CH,-CH-NG

(Mannich base)

noevenagel reaction. (2013)

Q.12. " Discuss the mechanism of K

Ans, Knoevenagel Condensation: - * :
Tghe reaction between active methylene and carbonyl

i oevenagel condensation.
compound in the presence of amine base are called Kn o

insnmeaullectinn.cn.in | .

E To shop our books visit at www.w
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- {-lhﬂmﬂ'rs t

|
1

v - Chemistry 11 Paper
R.5c, I Year Che $ P

neoe, TR gl COC ”wt_ g5
TN R RACE STHET e R
oo i ~H COOFt R

COOE
Ry s 58 roup (- CH, - ) attached with two elecy;

When methylene g X ;
p p ]
withdrawing group the resuiting compounds are called active I“Ethy[eﬂe

compound. :
N D ", JEOCH;
el g cm:’"cmLt cul
o.,  Yen. | Ycoori.  COOEt, ete.
Amine Base: -

Et.N, R,NH, RNH,, @ (Pyridine), O (Pipridine), etc,
SN 7,
H

Mechanism - :
Step I - Formation of enolate ion from active methylene group:

(Enolate ion) -
__ behaves as a mu;:]F;{:-;Jlf“hﬂ:'J

Step lI- Nucleophilic addition of enolate jon or carbonyl ound:
compound:

l To shop our books yieg —____ '
llection.,cﬁ

00Ks visit .
sl VISit g¢ v«'ww.winsnmecn
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N ..T Chemistry I Paper - Chapter
| - Chapter 5 - 93

0 0
i - OEt R S .
i $ ; A
EtNH
0
/C CH,
+ Et,N
siep (I11) - Eliminatio o0
nof water by E cb mechamsm :
ol X
R C-C a3 O
)C C‘/ He g R (0 e,C CH,
R -2 F 0"
NCOOE: = EtNH \C OOE
CDn_]'uEate base
(“) Et]NH -Et.N
Rt ekt E(l).Hz'i?b’Hg_ R\C /COCH,
0N =
R Ncoon  UD-4 " “Ncoor:
(o, B- unsaturated acid) :
Q:13. Cumplete the fnliuwing‘reactiun - (2013, 17)
SCH
._-—-—-—-"

CDCH + HCHO + H\I
CH, NCH,

Other 'll%el'sited Questions - . 4 | . :
; © CH - HB. ;
CH.COCH; * CHO * H’)NH — (2015)
3
ple of Mannich Reaction.

~_CH
1] : - 3
W G H'N“‘CH_.

Q.
Ans. This is an exam

The mechamsm
Step () Formation 011

Seannclwiln Coraboarnar



=)
OH
{;IJ _Hg® o ]
[I - C - H s [_! - L p:
[CH: =1
Iminium 100 |
{Behaves as electrophile)
Step I1-
? . O-H cH=yY
CH,-C.cy, Tautomerisation cH,-C=CH, — 0
| e Y
0 o OH OH i

G- C CHE- Ll -"CHi <-—CH,;-C =CH.-CH,-N :CHJ

H
Step II1 - Basification -

Q ) 0 |
l . e _CH, - OH I :
C,SHS-C-CI-I;-CH:-I\::: — CﬁHﬁ-C-CHz-C‘HI-N:CH’

CH, CH,

H

Q.14." Write short note on reduction ofaldehyde and ketones. (201114
Ans. Reduction of aldehyde and ketone: -

t ThAldehyc:F: amtliC k;to}:le can be reduced by taking suitable reduci
agent. The reduction of aldehyde and ketone resuy]ts ; ion of alo?
hol or a hydrocarbon or an amine, mrthe P

Aldehyde or ketone —-@E‘ﬂ—; Alcohol

The formation of alcohol after redyeti
Teductj .
~ of carbonyl compound ang reducing :;eiipends on both factors i.c. st

There are following rea A :
hyde"and ketone. S feagent which are suitable for the reduction of#%
0 .
R.E_Rr Hgfptﬂl' : DH

metal T I
@ (Ketone) ™Metal hydride R-CH-R-

- alcnhgl)

[_ To shop gur books Visit at _d//]
Vivae. .. |
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B.Sc. 11" Year - Cherd

: . 1™ Year - Chemistry 11 Paper - Chapter 3 - 97
(IE' H H./Pt or

R- h- &) metal hydride R;CH: -

(Aldﬁ y (1" - alcohol)

The reduction of ketone f-’wes 20

s ERp - alcohol while the reduction of alde-

%) ; NH!NH:*"CH;-?-%%
-C-KR CH,
4t or 1 » R-CH,-R’
Zn/Hg + HCI (Alkane)
0
NH
R-G-R Tl o) IR
(Amine)
5. Give the mechanism of following reaction - (2011)
COCH, (i) ICHJNH
CHCHO + CH (i) H,0 i

\COOGH, i) A

er Related Questions -
COOCH; (j)NaOH|A

-
+ CH, (2018)
C Hi- cno \COOCH, (i) H%|2 |
[Hint - Here NaOH act as base]
. Hint - Knovengel condensation
OD f’ C-H
' il c “CH, . CH,
_COCH, (i) (C:H: JNH ﬁ n c’f |
[;\ ’ ¥ Base C\C OC,H, (I:‘* - OCH,
COOC,H: @ 1
E{CAHJJNH: O- Enolate ion

Seannclwiln Coraboarnar



7 A i <—7Ph-CH= |
Ph-CH=C «—Ph-CH=C_ .~ C

\"“ -CO, \“C*O'EH \(f—bc

g] (I'\ ‘.E

X 60 0y

Q.16. Writea note on Acid and base catalysed nucleophilic addition ofcar

* nyl compounds. (20
Ans. Aldehydes and ketones undergoes many re- =
actions. The reactivity of carbonyl compounds arises 0}
because of carbonyl carbon contain partial negative (I:Iﬁ'

* charge due to partial displacement of ¢ - e towards /N

oxygen atom. R l R ,
Due to the presence of partial positive charge  Electrophilic cenf

on carbonyl carbon it behaves as a electron deficient

centre or electrophilic centre. So carbonyl compounds are reactive towi

nucleophile and gives nucleophilic addition reactions. :

The nucleophilic addition reaction in carbonyl compounds can bem\‘
place by acid and base both.

e o ' |
R
l\/C=O‘ ¥ Hopg ~SLorOH \NC.oH |
R . R‘; i
Nu
‘ , (adduct)

Acid ciitalysei nucleophilic addition works by making the carbot!

group more electrophilic and base catalysed r 4+ o works
making the nucleopohile more nuclenphifice ieplnader

The mechanism of acid g e tion?
carbonyl compounds are as fntln-:rg -base catalysed nucleophilic add"

Mechanism of acid catalysed nucleophilic addition:

[+ .
2>C==D + H-Ny H R\

R’ T O
Mechanism: - Nu
Step(i) -
[ To shop our bo '
n =
ks '\"iSlt at W\VW’.\-\'insﬂm{&cﬂuecﬁﬂnlcﬂjn
B _ - - LU G L S . A
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R"-(j--—(): + H -—i,:_‘ii_a Ro.To R
R e &C - OH

s : .
Protonation makes carbonyl
carbon more electrophilic

(i)-

re [ ‘ Sl "R
N = + _ oW b8 R
)l L Nc.oH -H, >C-0
: R/l A R/I, H
Nu-H
gy ; Nu

]

:;:Zael: ercii:dgé}:éllf Suclr as water and alcohols often add to carbén}’I
1on because the el g7 8
2ses by the reaction of acid. ectrophilicity of carbony! carbon
hanism of Base catalysed nucleophilic addition: -
R &
N\ R
=0 + H-Nu Base(®) “\¢_on
R R/ I
. Nu

hanism: -

N @ o
. B +~ H-Nu _— BH_ + Nu
10 A Strong

nucleophile
1 (if)
&

N (o -glow R ) B R, .
{>c:0 fnu 2 >C:0 HE . Sc-oH+B
A R” | R"’I

' Nu . Nu

7. Complete the following reaction -

0 0
! P _ A, (2012,18
(;-CH,-CHE-CHFCHE-C-CH_. e (2012,18)

C,H.CHO + HCHO Conc: ﬁmon - (2012)

her Related Question - '
H
C.H,- CHO + CH,-CHO _ﬁ-“f—-*- (2018)

- T.0HM
— (2013,17)

CHj_ -

' @
i NH,NH,/OH
) CH,-CH=CH-C-CB; NH O™ @013) .

P @
ooks visit at ~ww.winsomecollection.co.in ]

__ To shop our booKS VBT = ———

)
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R.Sc. JI™ Year - Loemisiny 1 Paper | f-'hapw

tey 5
? .
CH, - C - CH,-CH, - %Hz -CH,-C- u#
A @ 5

o\ 2 i il O
(:P—I_-‘ C-CHy-CH,-CH,-CH,-C-CH, CH:- C-CH-CH.-CH.-cH_ d o

&) ]l : 0 ‘"4 . ‘
CH, = C-CH,-CH.-CH,-CH,-C-CH, CH,-C= w .

) .M bsti
Less substituted enol Drfﬁg;—; Iéf:ﬁgfnm

(less stable)

¢ -

CH,
0° OEOG
_ C—CH,

)

| J, HOH j HOH
' CH, CH,
OH gﬁ]—]

ﬁ—c&
& :
(minor) : 9
(major)

(i)
0 o 0
CH,-C.H+H-Con —mea—-fﬁ'_* H-C-0% CH,-CH,-0f

- & - & {
[Hint - Cross Cannizzaro reaction with first step only. Here HEOIHQ are 1ol
used] '

(iii)

o+ O e (3
o ) ' _ (Enamine)'
(v)  Hint- Wolff-Kishner redyctjop,

¥ (I:I) ¥ B
CH,-CH=CH-C-cH, _NHNH,/OH B
; i J_'—_T______‘_ CHJ.CH:CH-CHE'C

To shop our S visi
[ P our books visjt at Www.winsomecollzction.co.in
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¥ . B.5 » -
tify th d SC U™ Year - Chemustry 1D Faped = G-
ify the produc , i

ntil} P ts X, y and z in the following sequencc of reaction

{
IIS' lde
0 ' .
['[ (i’!;.. H ES-(CHE}J'SH . X (i) BulLi
i o~
: H® (if) CH, - CH, - Br Y |
l MeOH/H,0
7z
© (2014
yns- (2014)

~ O

0
] I S q

LA

4~ H H cH” H: Base CH, N
X 4 i =
At (i)| CH, - CH, = Br

0
I HgCl,
Z CH, CH, - CH,
Y
2.19. Complete the following reaction and give the mechanism of the reac-
jon. | (2014)
0o 0 : c)
@-L-En G
e i) H®
Ans. |Hint- [ntramolecular Cannizzaro reaction]
e 09 'T?

v
@ " Proton
. _ transfer

OH O - OH O
@—(':H I on 08 @—CH
i ,CandDin the following sequence of reac-
Q.20. Identify the products A, B,Can e

fion.

nmeculleutinn.cr}jn

isit at WWW.Wins

__.....u.d:"‘"
- LiLY
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e, 1 Ypur - SRIIOET = IEEE I R S "y
H , |
LY o ¥ cuco . _Hone
KMnO/OH I s T
o ..rsof_r- . ¥
CH,

g Ans. |Hint - Stark-Enamine reaction|

Fa)
) 2]
ﬁj KMaO/OH . (Y __H Cr
L - TsOH

Qxidati_c_n] ) C.H,

. . )
g b N 0T
ijc CH yonf o AL
(D) | {©)
Q.21. Arrange reactivity of given compoundsin their decreasing reactivity |
for hydrolysis reaction. | (2016)
Tk - il " ] ‘i?
- CH,-C-NH,, CH,-C-NH,, CH;-C-Cl, CH,-C-0OCH,
- (A) (B) . (©) D)
Ans. Reactivity order- - |
(C)>(D)>(B)>(A) | g
Q.Zﬁ. How will you bring the following conversion - (2014) |
9 " ez i :
CH;-C-CH, —— CH,-C-0-CH,
' Other Related Questions -
Q@ R.C-R — Rr-C.0.R - (2016
Ans. |Hint - Berger - Villiger oxidation]
| i CHAC-00. 29
—g 1=~ D-—H
CH,-C-CH . 4 Il
i o Peracid CH,-C-C-cH,
® cr " -
5 Rl SRR ;&;0 F
Mechanism - - R

" To shop our b
C_ p 0oks wslt at www, wmsnmLcnlleLtiml co. l'j
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Gttt L "ﬂllﬂr s Chﬂ]]{{:r j . |U3

0 i 2
_H,(_T + CH-C-0-0-H = C[!'H o . iI:I)
& 1 L,“‘_('_ - 0‘_0_0 i
CH | =~ CH;
. — CH, |
~ O-H B —
| 5-c lhucfmphﬂiﬂ addition
cH.- € - Q- CH, |
@ ' . o 0
% :
(I_'])-H CH,
CH,- C- 0 - CH, 0 -
1[ —> CH,-C-0-H + CH,- I-o-cnl
O -
|l e
CH,-C=0-CH, |
.23. Complete the following reaction and give their mechanism -
0 i) NaOB
.
) CH,-C-CHCH, M—e,—* (2015, 16)
(i) H,O
C,H., 7 ~_CH, TsOH (2015)
b)’ ‘>CH-cacﬁ,H_¢+H-N<CH —
C,H;, :H:
cooet () NI
o o
& CH.CHO + H’C<c005t (i) H,OMH (2015,19)
e (iii) A -
_CHCH,COOK_ (2015, 19)
@ CHCHO * (CH,CHLO)O — |
() NaOHi (con®) - (2015)
(e) CﬁHSCHO (ii) H® . - )
Ans. (a)

t at v}vww\f.wihsnmu

hop our books VISt
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. " Iy

0 0
‘C‘I-i..-f.'?'-(:l-1.:c}-|_,, —]51—‘{],@1—» EH:-E-CH:CHH
Base
| OH
CH,«C-CH,~ QCI{CH *;{—05 CH,
CH_CH_ ; L
O™ "CH,-cq

- >CH (E-CH
CH$> I [t ) H:D I
/\
CH, CH,
()  Hint : Knovengel Condensation -
a L
> 9
coogt v e, C - Ost ,C -0t
CH / fB«llSd}PiWndiﬂE: HC\ ) 0 ¢ — HC\ DEt
"Necoost T . i
O 0
Q
R C - Oet
HCy C - Ot
L ®

;-

Seannclwiln Coraboarnar



Six member
transition state

%
g C-0e §
prf'L“m N - OFL *‘——————- {HE_éH_{:H/ “UET
¢ | \C - Oet
I
0O
0
C Ocet
Ve
,;n “OH
El
& v
i 0
- - Ogt (M) A C - Oet
CH.-CH=C{ < ' /
s Ny ~Co, CH.-CH= C.?_C OH
: ;\_c_;_j,
(d [Hint- Perkin Reaction]
' CH,CH,COOK
CH,CHO + (CH,CH,C(0),0 I +
i
Ph-CH=C-C-CH, + CH,COOH
CH,
Mechanism -
[ 0 0
0 0 i ~e
CH,-CH, COGK e Bl
' CH,-CH,-C-0-C*CH-CH,
CH,-CH. CDC-CH -CH, \-C,ILCOGH “
O
CH~CH, P
a—-"';?r% @ H 0 8)
gH E—U = e = CH-C]-LLOC-—CHCH_J
@ he P, b
] Ph-C-H

N CH=C-C-O
o —= CH § Elimination Q' 3
o fro— (T, mmma O,
CH G5 CILCOO
H cH, A
| 140 - 160°C

CH

CH,COOH
- CH,CO0°

L

To.shop 0

ur books visit at www.winsomecollection.co.in l
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' " g

]
o S0 CH=C-C-O1

- I
CH. {Cinnaniic acid)

(€)  [Hint-Cannizzaro Reaction]

‘CHcHo ~WNaOH (eone) 1«01 + CH.CH,OH -

(i) H®
Mechanism -
CH fb (i) NaOH I ?ﬁ Hydride Transfer CiH- f{-OH
[ i'C'H ___'U'_—.FCI'IHS-{I::’I:I\'N __:' 2 ?/
NLon® OH CH-C-H .
0 3 Na
CGH:'" {lj - H
C.H {% © OH Hl '
(0 _<'+"0H (Ii)H C ' _— —— Ue -
CH;-CH,-QH oHs- (Ij ) el ] Proton
o ] l.'l . 0 transfer

Q.'24: Identify products A, B and Ciin the following reaction sequences -
(2015)

us-(cu_l),-SHfH;A @ Buli o _HgClL-MeOH/HOH
(ii) CH,Br !

- O

55) HS{(CH),-SHH'_ S S () B ,h (i) CHL Br_ B s f

HCHO S

Ans.

]Il.- -.I_I - II---‘ "!lH'h B.‘]&.c H, E‘ CH
(MA‘ o ‘
s ,L\ chx,-m.:owuoﬂl
. (C}
Q.25. Complete the following reaction -
CHO
& @( . Conc. NaOH/A :
a + =
CHO a1 . (2016)
(i) Ph,P
(i) BuLi
y £ cr SN |
® (i) C=0 (2013,16)
(T shap oor hooks st i)
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. HSe 11 Yegr . Chemisiny |y p .‘;
€0 CH.-CHO KON H,{):f.'iLUH B
] (2016)
dil NaOp
2 oA
() O A
. (2017)
@ GHCHO + ey () cone. Naon
(1i) H,0
lrll} _ (2017)
® cn,-c.c 2HO,N
,~C-CH, + (C.H)NH
[_) g =, (2017)
® CH,-cn.d. . NHNHale Koy
" | , ——i " - (2017)
Ans, (n}[Hml-lntmmula:n:ul:irCanni;rmrnrcactinn]
CHO
@ Conc. NaOH/A @[CUDH
_ TS
| CHO CH.OH
() [Hint- Wittig Reaction] |
(i) Ph.p _ |
(1) BuLi < >:< > |
Cl = . |
O_ (1) C=0 |
(¢)  [Hint - See theory part of topic - Benzoin condensation] :

O
I}

I
()

. 0 KCN|H.O|CHOH (Ko |
CH,-C-H > OH 5

(d)  [Hint-Aldol reaction|

0 0
dil NaO . H
0l _—
== A
Mechanism -
B 0
0 LO '

1 oot 9 e ﬁl
- -0OH
ase L (Enolate 1on) - :

-H.0

. 1
v w . o . . Viver HETL * "
1 To shop our books visi¢ at wwwowineomeeollootinn eotn
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B.Se. [ Year - Chemistry [ Faper g
0
@) HO "
A :
(Ct:nd:_,nnllmu} _

- H,0

~(e)  |Hint- Cross Cannizzaro reaction|
O

O
. OH/A :
CH,-C-H + y.&.pl)conee HCOOH +Ph-CH,-OH

(ii) H,O
0 HiNH CHK
I s Ly fa o =
® CH-C-cH, + <= = &l gt -]

[Hint - Knovenogel condensation]
Mechanism: -

o do &
e =

; Rl ¥ ) 4 G 2
<] +(C.H.).NH T CN® @/

CH; |
@
C:HcNHzJ'(C:HsNHz}
CH, X (;JH
LY
CH,,.<:=<:I -— ftC-f,:-HKZJ
' (Product) CH,

0
® cH,=cH-C-cH, NEERACROR . HO - CH, - CH,-C-CH,

(B-hydroxy ketone)
Q.26. Arrange stability of given compounds in their decreasing order.

0 0
1l il (ﬁ)
. C.H,-C-CH,, NO —<:}—C-CH,CHD -
[ St 3 1 i 3 _@—C CHJ {znlﬁ]

Ans. [Hint - Reactivity of substituted aromatic carbony compound]

.............
_________
u [P

........ Q 2 0
CH'C CH,, NO —@- CH,,{CH, - 0_@;&_{:“1

EWG @ e (I i -
% - | - effect Yo ) E"i e:rEECt * + M - eﬂ‘cct am
o * - | - effect
Reactivity Order: -
I1=>1>1Il *
Stahlllt Order: - . ;
o el vy e S ekn 8

e e i ) |
) 5 i

Seannclwiln Coraboarnar
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1= [ =

5, How will you bring about the followi ing transformation?
ﬂ" 0

0 .

I

{3) CH_;'C'H P CHS'C'CHZ_-C.HE .{2016)
M]s.' () . '
0 (i). SH SH/ BF,
CH. - {I:{ -H {“) BuLi T ? . .
-* (I CH, -G b C-Lt,=Ch,
(iv) HgCL/HOH
Mechanism -

(M N

-0
i
o .y SH SH/BE S5 S. S CH.-CH.

g £
L, Re '
CH, il Base CH, E’——;; J

0 Acidic
(Ié HgCl/HOH S,
CH. CH,-CH, CH, CH,-CH,

Q.28. Complete the following reaction and give the major product. (2018)

7 | -
(IT,II + H-C.H + CH,-NH-cH, ~CHMNIAHC,

O
Ans. [Hanit - Mannich reaction]

0 | |
I . HCl .
(I_(l\ + H-C-H + CH,-NH-CH, —— mﬂ—l R

O D 2 \R
Q.29. Complete the following reaction and give theirlmechanism.
NaOH
(@ CH,-CHO + CH,- CHO T (20-18}
0
®  ¢)cio+ é on, (2019)
O - '

© é TFAA (2019)
Ans. (a) [Hint - Aldol reaction]

"
CH, - CHO + CH, - CHO _@ﬂ, CH, - CH=CH - CHO
:_-— To shop our henks vivit nfw el UL S ey

PR
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B.5¢. 1"
Mechanism: -
: ()
el D
Il
0 NaOH _ —\‘ W i:'J')n Sl
CH o L T ke b - C ” =
- H,0 CH,=C-H {LIIULllL
Ay e
5 e 0 1;:{1:()) D 0

(condensation) - -(I:H-CH. ([!_“ = (I, -{II-L’H -C -}
t -HO ‘ :
ll
CH,-CH=CH-C-H

(b)  [Hint-Aldol Reaction|

(Condesation)

| ; 011 g e
AT Lo

OH
0 9
CH =é CH é
@l ' (Condesation). G

-H,0
((I) [Hint-A]do]reactinn[

é TFAA 9

Mechanism - In this reaction TFAA behaves as base

: _
Sl Tt o i

(Enolate ion)

K= f}o o
(Condensation)

t ' FA—
e : i r
——
————
o g )
e o

_-__"‘—‘—-—-_,_______*,m_ R o
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[ Chapter 6 |

, _ Carboxylic acids
jntroduction:-

Carboxylic ag)ids are structurally characterized by the presence of a

; | " '
arboxylic group _ c_ oy , which is some times also represented as - COOH

or” - CO,H. This carboxylic group may be atteched with an aliphatic, aromatic,
aturated, or alicyclic moiety. The carbon atom in carboxylic group are present
nhighest oXidation state which makes it stable towards further oxidation. The
ighest oxidation state of carbon atom in carboxylic group makes it vary stable
owords the further oxidation. For this reason, they are stable and occur abun-
jantly in nature as oils, fats and amino acids, etc. The name carboxyl is derived
rom CARBonyl (C=0) and hydrOX YL (-OH) because in the carboxylic group
hese two groups are directly bonded to each other.

If the carboxylic acid atteched with aromatic ring then it is called
romatic cardoxylic acid. '

COOH COOH ' COOH
NO, OCH,

(Benzoic acid) (O-Nitro Benzoic acid) (O-Methoxy Benzoic acid)

2-1. Give the mechanism of decarboxylation of carboxylic acid with soda
ime (NaOH | CaQ) in the presence of an acidic condition?

Ans. Before discussing the reaction we must know about decarboxylation
ind soda lime.

0
Decarboxylation:- A carboxylic acid has the farmula (R)- & - OH, where
‘R” can be hydrogen or a hydrocarbon group such as alkyl group.

In decarboxylation, the - COOH or sodium salt - COO Na' group is
temoved and replaced with a hydrogen atom. :

R - COOH
- Decarboxylation 5 R -H
Q0 =
| R-COONa e
Soda-lime :-

_ Soda lime is manufactured by adding sodium hydroxide (NaOH) solu-
.}1{:11 to solid calcium oxide (CaO). It is essentially a mixture of sodium hydrox-
iide, calcium oxide and calcium hydroxide. It comes as white granules.

%
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Reaction:- When the carboxylic acid is treated W”rh t]izég:zsh;“e N the Pres.
ence of an acidic condition, then the formation ol @ Product 1)

This
place. This reaction is also know as the “Duma reaction”, reaction py,,
ceed through the carbanion intermediate.

0
. _El__ on 0 CaONaOH__ o

(if) H® (Alkane)

This reaction procesd through following step -
Step (i) - In the first step, the carboxylic acid react with soda-lime to from s,

dium salt of carboxylic acid or carboxylate anion.

i [ o

R -C-0OH CHD\HNHOH N - - C-0 Na

(sodiumsalt of carboxylic acid)

Step (ii) - In second step, the sodium salt of carboxlic acid remove its alky|
group as alkyl anion.

Nfé@.wg’ s B & Nagco,

(Alkyl anion)

Step (iii) - In the third step, alkyl anion react with acid to give alkanes as 2
product.

R°+H®* —» R-H |

(Alkane) i |

Decarboxylation in aromatic carboxylic acid :-

OOH

Soda | lime i
A 2

Like aliphatic carboxylic acid, the aromatic carboxylic acid proceed.
through the carbanion intermediate (carboxylate anion). This carboxylate a
ion then react with -a proton containing compouned to gwe a new carbon
hydrogen bond.

The mechanism of reaction is a follows -

Step (i) - In the first step, the aromatic carboxylic acid react with soda lime i€ i
base to from sodlum salt of aromatic carboxylic acid or aromatic carboxylat
anion. :

)
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ep (iii)- The above species react with oy o _
w carbon hydrogen bond. proton containing compound to give a

o)

(7 — é Py

ate of decarboxylation in aromatic substituted lﬂZI-l;bl.JI;-l-ib acid:-  [2011] -

Since the decarboxylation of aromatic carboxylic acid proceed through
:nzyl carboxylate anion. Thus the substitution on benzene ring '

] have greater
eans on rate of reaction. The substituting group affect the rate of decarboxy-
tion, - '

~ Since the decarboxylation proceed through the carbanion intermidiate, .
erefore those substituted group which stablize the carbanion will give faster
scarboxylation. Generally the substitution on ortho and para position more
ffect the rate of decarboxylation in aromatic substituted carboxylic acid.

1) - When electron withdrawing group (EWG) are snhstlituied para posi-
on- ' : '

The electron withdrawing group increases the stability of benzyl-car---

oxylate anion intermediate (carbanoin intermediate) by the - I - effect and
ometime by - M - effect. '

=

O
557
P, @
Y = —_— =1 Ei‘ﬂ:ét anﬁ -M- éﬁ'ect )
o A : = _
= N\'\ 2 Off, \Oe N : )
D 0 .{I) . ) - d
In the compound () The substituted group is - NO,. Which is good ..
B .._n__,___: - S
h_‘---_-___""-'_'-.-'—_ e i S e R LA . B ._._ e — :
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EWG. Thus due to the electron withdrawing nature ©f - NO, decrease the
magnitude of electron density of carbanion thus it stablize the carban.nn
h also
j = Simllaﬂ}' ?‘JOE gruup also bEhE‘f’es as - M amup ‘Whlc ails Stﬂbl[;:&
stability of carbanion by the delocalization of negative charge

(2) When electron donating group (EDG) are substituted at pam position: .
Electron donating group decreses the stability of benzyl carboxyly,

anion intermediate (carbanion intremediate) by the + I - effect and hype,

conjugation.
+] effect

“~ and hyperconjugation

H/\\H

H
(1)
In compound (11), the substituted group is - CH, which behaves as

effect and hyper conjugation
by increasing the electron

electron donating group. In this case both + I -
decreases the stability of carbanion intermediate

denisty of carbanion.
Thus from the above discussion it is clear that the EWG present at ortho

and para position give faster decarboxylation. While the electron donating
group (EDG) at ortho and para position g give slower decarboxylation.

Q.2. Whichone of the following Carboxylic acids will be most reactive for |

decarboxylation? (2011]
COOH COOH COOH
CH, NO,
() (ih (iii)
Ans. (IID>({D)>(D
Q.3. Give the mechanism of the fi ollowing reactiop -
[l

e ﬂbow.': reaction is an
Th example of nucicophthc addition - eliminatio”

ceed through two steps -~

_h_—__‘_——h.__i\_‘—_ L

Ans.
reaction. The mechanism of the reaction Pro
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" gition = I the first step the nucleophile attack on carbonyl carbon.
-Ial’(l} is called addition step -
1

.r[|51'5 sieP
() (6]
I C)/+ 1C : L'}
cff.fljfff MH — CHjmm—Cl
4T ]
: G}Q\
‘ H”"‘-’ I
| <H
°
CH— fi —(l
OH
step (i) Elimination -

In the second step the elimination of chloride ion (1.e.- 8 I) takes place.
rhus this step is called elimination step.

) 0

| .
C(’Hﬁ_ C -CE{ -—'—{.}b I Cr.Hs_ (l!f'_ OH
o . (Benzoic acid)
Q4. Write note on action of heat on dibasic acids. (2011)

Other Related Questions- .

Q.  Write note on Action of heat on dicarboxylic acid.
Ans. When the carboxylic acids are heated, the different products are ob-
tained. The nature of products are depends on the carbon chain length sepa-
rating two - COOH groups. '
(1) Acids with one or no carbon between two - COOH groups (1,2 or 1,3 -
carboxylic acids) -

This type of dicarboxylic acids lose carbon dioxide (ie -CO,)

2C/3C —‘é—'- CO,
for example

COOH A

N HCOOH + CO,
1)) iCOOH

(Oxalic acid) {Mono basic acid)
OO,

(2) HIC\. CH;COOH +CO,
——— COOH . e gt S
-
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Mechanism - _ I,
I - H A T ey
HO-C-C-OH == HO-C-C- 'C‘Cf@
(Oxalic acid) l
0
H = C = DH + Qﬂ

(2) 1,4and 1,5- dicarboxylic acid - .
This type of dicarboxylic acid Io
formation of anhydride takes place.

se water moleculas (ie - H,0) my,

4c/5¢ —2— HO
For example :-
(le;-CDOH & LITI-IJ-CO:O
CH,-cooH A0  CH,-CO

(i} - . . =g
(Succinic acid) (Succinic anhydride)
C,CH:-C()OH A HL”CH:_CO‘"‘O
“"NCH, - COOH Qe I
(ii) H; - :
Glutaric acid Glutaric anhydride

(3) 1,6 and higher than 1,6 dicarboxylic acid: -
This type of carboxylic acid lose both CO, and H,0 and the formationof
cylic ketone takes place
> e, EOHHO
I,6/>1,6 AcO L+ H,

Forexample :-
(rl‘H: -CH,{COQH] A {IZ‘] I, - CH, i
I e =
@  CH.-CH.- coon, AcO  CH,-CH,”
(Adipic acid) (Cyclopentanone)
CH, - CH, -COQH] CH.-CH.
H,c{ g R T
i) CH, - CH,- CQOH| o \CHI ~CH,”
(Cyclohexaone)
CH, - CH, {COGH]
iy O —qH —2 . (HO) 2 Ot = CHing. 0
CH,-CH,-C4OH; AcO TSR R
Wheren>6 -
r To shan gnpEt v - R -. e e i e
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Complete the reaction and give their mechanism-

P+ Br, : o
R-CH,-COOH 2B, 5 -

-

(her Related Questions -

g. How will you bring following transformation givethe_mechanism. B
' (2015)
CHCOOH —> CH,-COOH
' : Br
Q.  Complete the following reaction
O, - CH, «CO0CH L Bnla g " (2016)

Ans.  Hell-Volhard - Zelinsky reaction (HVZ reaction) or c—halogenation: -

When a carboxylic acid having a-hydrogen is treated with halogen

(Br,/CL,) in the presence of red phosphorus, the a - hydrogen atoms are replace

by hologen. This reaction is know as Hell-Volhard - Zelinsky Reaction. -

Br -
R - CH.- C-OH B”Jf”* R-lfH-COOH
= +(e< - bromo acid)

Mechanism of the above reaction is as follows -

2P + 3Bre— 2PBr,

Br Br §
T ol
2 I~ 8.8, 1L
"CH.-C-OH +>p—Br —— Bl Ll
R - CH; -C |\Br -B® H "B\Br
;—" r
Br B
Br| - Hbr
- /Br
0O Il
I R-CH,-CtO- PP
R-CH:-C-Br oo 1 \)\BT
R ' Br)
Tautg]nerlsatlon1t - :0-H-
l Br Br'. R-(I:H_(;_Br
R’CH=C- Br Br
leﬁ“
Br O - Br
L S R_(l:[-1
R~ - -H Br
_//_,,L”,/ff"’“‘” -
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This ot - bromoacyl bromide (i _
o - bromo acid by an interchange reaction. Br O 5
li%r 0 : T y '
] R-CH-‘C"OH + RCH"C
_CH-C-Br + RCH,COOH — © . :-Cy
) FHAII theBo[—hvd]iggeﬁ atom can be successively be Lepiaced by using a;
excess of halogen. The reaction €an hweve?}?B]i{;ipi‘graegfnnﬁ;dl "oty
substituted stage using appropriate amount of nalos&t: ple -

- i
1 Red P -
CH,-C-OH + By Red T, CHBr-C OH |

| X (Monobromo acetic acid)

l Br.|red P

| 0
Q " ; il
CBr,- C-OH Br,|redP (~ypr - C-OH

(Tribromo acetic acid) (Dibromo acetic acid)

Q.6. Complete the following reaction (2019)
i Cl
) CH, - COOH CH - COOH
e Cl,/Red P
Or CL(P) :
(2-Pheny] acetic acid) 2-chloro-2-phenyl acetic acid

or a-chloro-2-phenyl acetic acid

Ans. (The mechanism proceed through similar manner as shown above I
HVZ - reaction).

Q.7. Whatis the product of the feactian of a carboxylic acid and am mﬂﬂi"‘:
Ans. The reaction between carboxylic acid and ammonia is basically ;igiij
base neutralization reaction, Where RCOOH will furnish H® and NH, haying?

lone pair on N will act as lewis base and accept the H® Jeadine to the fgrmatiﬂﬂ
of ammonium salt. : g

CH;CDDH"F I"“—I3 ‘_—_" CH;CDOG NH;E

(Ammonium acet
. ate)

On futher heating, the ammonj ; ol
] % ’ onium salt ; ftinz
into an amide and releasing a molecule of wareidergoes dehydration, 1!

Ll o g 1] ' o —-‘___\——-u—-*__,__-—"-'/"‘
= ; i fjers -
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+ NH,

COOH
(Acetamide)

cH:

(Ammonium accetate)
acid from benzonitrile? (2017)
d to benzoic acid by basic hydrolysis. When

dium hydroxide (NaOH) solution, it
which on acidification

0 How to convert benzoic
e Benzonitrile is converte
is heated with agqueous SO

monia gas and converts to sodium benzoate

jiperated am
give benzoic acid.

F=] ' . . !
The mechanism of above conversion are as follows -

SN
+ NaOH + H.O + NH,
(Benzonitrile) (Sodium Benzoate)
0 SN
' Fi |
_ﬂ\c/

@ OH
e/
+ HCl — @ + NaCl

(Sodium Benzoate) (Benzoic acid)

9. Discuss the acidity of mononitro benzoic acids. (2017)

Other Related Questions -
Q.  Arrangethe following compound

strength - ;
COOH COOH

coon  COOH
o O |

| NO,
' NO,

(Benzoic acid) (Ortho nitrobe- (Meta nitrobe- (Para nittjobe?
(I) n;nic acid) nzoic acid) nzoic acid)
(1) i - (1v)

Ans. Decreasing order of acidic strength-
(I > (IV)> (1l > (I)
The explanation are as followes.

(_:_ﬂmpuund (I :-

L To shop our books visit at www.winsomecollection.co.in

in decreasing order of their acidic
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COOH - ‘
nzoic acid are

' NO,  Qrtho substituted be e
_ ac [+
more acidic than the pars ‘
b acid duc to ortho effect,

substituted benzoic

Compound (I11) :- .
P o %o mesomeric etfect at
O% Pl meta position.
C % Modurate -1- effect i increage

the acidity by increasing the

@ 0 electrc}phiiicity ofcarhany!
0 1 g«;" carbon of carboxylic group,

&,

=)
N/ }
5l o
O 0
Compound (IV):-
& 9] Q
DH §) 0
%C/ M effect %Cx
f AT
e fo)
/N‘\ o]
(‘O 0 O

& - M effect increase the acidity by increasing stability of the carboxylate

anion by increasing the electrophilicity of carbonyl car bon.
Weak - I - effect increase the acidity by increase the eletrophilicity of

#
carbonyle carbon of carboxylic group. ;
Compound (I)-
e
0

Nither - [ nor - M stablize

i @ the carboxylate anion.

(C.B)
Thus from above discussion it is clear that the compound (I1) is mnst

acidic due to ortho effect.
And compound (IV) is more acidic than the (I11) due to - M - effECt and
compound (I1I) is more acidic than the (I) due to - | - effect.
Thus the decreasing order of acidic st
N=IV=1I>1 Fength

Q.10. Discuss the dreasing order ofamcllr.: Strength

[ To shop our books visit at wyyyy, W.winsomecollection.co ﬁ |

ot
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COOH

COOH E
COON !
" 0. §
v | CH, -
M ; . (I (1) V)
Ans.  Decreasing order of acigic strength-
(D>M> (1> (1vy B
The explanation are as followes -
Compound (11) :- '
O\ OH
N

Ortho substituted benzoic acid are'maré

\_CH. acidic than meta and para benzoic acid
@ - due to ortho effect.
Compound (I11):-
D%C/Ol-l 0% o° % No hyperconjugation effect

5 o at meta position
* Modurate + [ effect decrease
O +]effect  the acidicity by decreasing

~H . theelectrophilicity of
TNH carbonyl carbon of
H ~ - carboxylate anion,

(CB)

Compound (IV} :-

O OH -
%C/

C
a7 H
%

* Weak + | - effect decrease the acidity by dereasing the electrophilicity of
Carbony] carbon of carboxylic group. - . _
* Elypcrconjugation effect also decrease the acidity by decreasing elec
trophilicity of carbony carbon of carboxylic group.

l : To shop our books visit at www.w'}nsnmecullcctum.cn.m , |
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Compound- (1) :-
Oo

O O '

R N/ _ .
= No + | effect ) .

@ « No Hyperconjugation

Thus from the above discussion it is clear that th_e compﬂuf}s_ (I1) i
most acidic due to the ortho effect. And compound (I) "15 Tm?)l"edz; ;C thay
compound (III) and (IV) because the compound .(II[) an ('d' s efée the
stability of carboxylate anion and compound (I1I) is more acidic than (IV) p,,
CHUSE‘!;DmpDund flV) decreases the stability of carboxylate anion by two fy,
tor ie - hyperconjugation and + I - effect.

Thus the decreasing order of acidity -

(D> (@)= (= (1v)

Q.11. m-methoxy benzoic acid is stronger acid than p-methoxy benzoic acid
why? (2016)

- Ans.  The acidity of benzyl carboxylic acids are depend upon the stability of
corresponding benzy! carboxylate anion,

. = e
Os JOH O O
N N
-H°
H.
OCH, _ L O‘CI—};_J
(m-methoxy benzoic acid) ' (Carboxylate anion of
m-methoxy benzoic acid)
O ,OH [0, ~07]
_—_'—_.
-H®
- . OCH, ]

(p-methoxy benzoijc acid) (Cﬁfboxylate anion of

P-methoxy benzoje acid)

iz:gldepend.S on the Substituted group on
€ Negative charge of corresponding

w.wmsomecul]ectinn.

The stability of carboxylate an;
benzyl carboxylic acid which stab]

co.in

e W N I .
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¢ the ele Sye e

enel” = s g ectrophilicity of carbonvl carb

-4y will be more acidic, Whi : b onvlcarbon
cid) wil . While those sub :

E-c acid which destablize the negative charos Sgt;‘t;ged St Ouglﬂn i;enzyi carboxy-

I i : = ITespongding ] r

!ﬂ{sﬂﬂiﬂﬂ(b}’dccreaﬂlng’[hﬂi‘:]fﬂctm P g benzyl carboxy

ar philicity of carbonyl carbon of acid) wi
’ seidic. ) facid) will be
- 0 o° 22 __ _
N/ O %
C N A
[ effect
OCH, .
= = - +m effect ¢ -1 effect
Ui *OCH,
% Modrate -1 effect increase %t Weak -1 effect slightly increase
the stability of benzv1 carb- the stability of benzvl carboxvlate
oxylate anion by increasine anion by increasing electrophilicity
electrophilicity of carbonyl of carbonyl carbon.
carbon, '
* +M effect or resonance decreases
#* No mesomeric effect at the stability of benzyl carboxylate
meta position. ' anion by decreasing electrophilicity

of carbonyl carbon,

In m-methoxy benzoic acid the corresponding m-methoxy benzyl car-
boxylate anion are well stablize by the -I-effect of methoxy group (- OCH,)
which causes increase the electrophilicity of carbonyl carbon of the m-methoxy
benzyl carboxylate anion. In this case no mesomeric effect affect the stability.
While in the p-methoxy benzoic acid, the corresponding p-methoxy benzyl
carboxylate anjon are well stablize by the weak - 1 - effect of methoxy group (-
OCH,) which causes to increase the electrophilicity of car_bonyl -::grbon of p-
methoxy benzyl carboxylate anion. But + M effect c_iestabhze the.c_oz'respondu
ing p-methoxy benzyl carboxylate anion by dccrea_smg electrophilicity of car-
bonyl carbon of m-methoxy benzyl carboxylate anion.

i jon.co.in .
E To shop our books visit at www.winsomecollection.co |
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Corboxvlic acid derivatives

Introdution :- | "
: : ; he formula-
Carboxylic acid derivatives can be expressed ast la-

O

ll
R-C-Z
Where R = Aryl, alkyl or a hydrogen s
and If z = ClI, then it is called * acid chloride

0

I
-0-C-R'
= -0R’ - then it is called ester
; R’

-~

TN\RH
Q.1. Discuss the mehanism ﬂfnucleﬂﬁhilic acyl substitution, (2013)

Ans. Mechanism of Nucleophilic acyl Substitution- :
Like aldehydes and kotones, the carbonyl carban of the acyl deriya.

tives is electrophilic in nature thus any nucleophile can attack on that carbop,
The main reactions of these classes of compounds are nucleophilic subsititution
reactions. These compounds bear a potential lewis base leaving group which
can be replace by another stronger nucleophile ‘a shown below- "

R—M; R-E-y + [

In all the cases the L has at least one lone pair of electrons which is

than it is ¢alled * acid anhydride”

then it it is called amide,

conjugated to 7 - bond of carbonyl group . The following conditions shoudbe |

fulfilled to the reaction.

(1) Leaving ability of L is more than y© otherwise reverse reaction would take

place.

(2) Nucleophilicity of y© should be strong enough to attack the electron
deficient carbonyl carban of the acyle group, and
(3) Carbonyl carbon of the acy] group should be

: good eletrophile to react with -
h A ' '

P

Q2. Arrange the followin

& COMPOUNds in their deran: o
ity of acyl substitution: poundsin their decreasing order of reactlv- -

| EE ----e-w-—I
To shop our by, isi e !
§ OKS Visit at vy i -
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0 O
il i ? 2
R-C-Cl R-C~O—'C.-R R-l!ZlT-O R
1 | . L
L Rclatwc? reactivi‘fy find stability of acid derivates:-
‘ .lRelatwe reactivity and stability of acid ‘derivates d -
i L . a epend on the

0 Leaving power of L, (Lcaving_grnup): -

The Leaving ability of [, dep

ty of group the better is its leaving ability,

ollowes -

The relati ici ;
ative basicity of the leaving groups in decreasing order is as

; o) 0 . o) Q
. NH,>O0H>R-0>R-C.0>3
[hus leaving character in decreasing order is followes -

O
o) i © @ o
Cl>R-C-0>R-0>0H :-.»T?JH

Thus the realative reactivity of acids and acid derivatives in decreasing

order is as followes -

0 0. © 0
I 1 | N 1

1
R-C-Cl > R-C-0-C-R > R-C-OR' > R-C-OH > R-C-NH,

(Acyl chloride) (Anhydride) (Ester) (Acid)  (Amide)

Thus the order of relative stability -

0 0 0 1!
R-C-NH, > R-C-OH > R-C-OR’ > R-C-0-C-R
(Amide) (Acid) (Ester) (Anydride)

9
sR=C-C

Acylchlorid .
(Acy ) | | | o

= o “ i
(2) The relative reactivites and stabilities of the compounds R —C—], can be

e

understoode in term of the following resonance form.

I 5]
0 (qu) ? @
R-C-i © R-C-L © R-C=L
(1) (I - ()

C To shop our books visit ai www.winsomecollection.co.in ]
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Those factors which stabilises acid derivetives reduce the Feactivy 5
acid derivatives. Stability of acid derivatives can be best exp:Iamed by th,
structure (11). Thus more is the stability of the StUCIUre (I1) less is the feativip
of acyl derivatives. - 1

Thus those leving group “L” have m | _
stablisc the structure (IT). We know that strong base can €asty delocalise j,
non bonding (lone pair) electron into the antibinding of carbony STOUP. Due g,
this the electrophilicity of carbonyl carbon decreses and nucleophilic addiioy
reacting can not take place easily. Thus strong base maker the acyl derivetiy,
more stable and therefore less reactive. ,

(3) Reactivity of these compounds also depends on the electron deficiency of
the carbonyl carbon. More the eletron deficiency of carbonyl .Cﬂl'bﬂﬂs more wi]]
be reactivity of the compound for nucleophilic addition reation.

I]..Sc. [

ore delocalised lone pair ability Wil

_.‘ 2

r | .
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Chepter 8

he given reaction, (2011)

& complete 1
NH,;

. NaNO,/Conc. HCI

il Am.matm. primary ami_ne react with nitrous acid (NaNO,/Conc. HCl) to
om aryldiazonium salts. This reaction is called diazotization reaction.

@ &)
NH, N=N Cl

@ NaNO,/Conc. HCI

Aryldiazonium Chloride

)2 Explain why O-nitroaniline are less imsic than O-methoXxy aniline?
(2011)

e and o-methoxy aniline depends upon the

sns. The basicity of o-nitroanilin
ability of anilinium ion,

tability of corresponding anilinium ion. More the st
nore will be the basicity. _
Basicity of O-nitroaniline: - “

/x © o /D % )
NH, H@ NH, { N7 GI - M effect of nIiro
NO, . 4 ~o%|  group destablise the |
; anilium ion => decrease basicity
- [ effect ' )

Increase the magnitude
of positive charge

Destabilises ihe anilinium ion

U

Decrease basicity |

both - I effect and-Me

In case of orthonitroaniline
an be exp

, Thus basicity of orthonitroaniline ¢
effect and mesomeric effect:
e 5 13

Inductive effect - B,
- | effect of nitro group increase the magnitude o1 NH, "

positive charge of anilium ion therefore destablise the e
s \. M
- | eftect

anilium ion hence basicity decrease.
- Mesomeric effect - N
_ M cffect of nitro group creates the positive

r books visit at www.winsnmecullection

L To shop ou

Seannclwiln Coraboarnar
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Ty

1 - H 3 . |‘:
charge adjecent to cach other, therefore the repulsion élnf_:!enses and thyq ;
1 i 1 1 3 . r = o E
bility of anilium ion decreases hence the basicity also decreases, :‘1‘
1 Like charges (positive Chappa)
are adjacent (o each Othe Re)

/

- P ea
NH, I%,jr NgDN*’OQ Less stability
0

P ~o® g ~n0 <—> And soop
- M effect :

- M effect of nitro group creates the positive (El1.arge.adj;licfent 0 eag)
other, therefore the repulsion increases and thus stability of anilium jop de.
creases therefore the basicity also decreases.

Basicity of O-methoxy aniline -

More repulsion

+ M - effect of methoxy

» @ " group incrcase the stability
NH, | NH,.(-E}CH of anilium ion
QCHI; H'E ] 4 .
—_— N | effect increase the magnitude

of positive charge

Destablises the anilium ion

U

Decrease basicity
In case of o-methoxy aniline - I effect decrease the basicity but +M

effect increase the basicity. Thus basicity of orthomethoxy aniline (O-methoxy
aniline) also can be explain by both inductive effect and mesomeric effect.
Inductive effect - :
. - I effect of methoxy group (- OCH, group) increase €]
the magnitude of positive charge of anilium ion, therefore NH, OCH,
destablise the anilium ion hence basicity decrease. (j/

Mesomeric effect - - | effect

Unlike charges (Positive
charge and negative charge)

@
3 QCH, E;YDC?CHS ar ﬂdfﬂﬂe“tuto each other
No repulsion

More stable
And so on
+ M effect of methoxy group creates

each other, therefore no repulsion and thuys s
therefore the basicity increases..

C:Tu shop our books visit at www.winsumucnlléction.cu.in:,j

e
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g R 3 ; pter 8 - 129.
" Thus fron} thcldlt:sr:ussmn 1t1s clear that in case of o-nitro aniline both
Juctive effect (i.¢.- I effect) and mesomeric effect (j.e, - M effect) decrease the

Sicity: While in case of o-methoxy inductiy
J v

. eeffect (e,
asicity but mesomeric (i.e. + M effect) (i.e. - [effect) decrease the

increase the basicity,
23 Why sccondary amine (2°
5D.amiﬂc) ? '

gns. The tertiary amines are less basic

arpine) are more basic than tertiary amine
(2016)
than the secondary amines. The rea-

: ; ¥l groups which can donate electrons
o the nitrogen atom but they also cause crowding (also called steric hinder-
nce) around nitrogen, This hinders generate protonation at nitrogen atom
id hence, reduces the basicity. ‘

N—H N—R
LN 2K
R R R R
(2’ aminle) (3" amine)

Q4. Complete the given reaction and give their mechanism (2016, 17)

Ans.
e -
.Cg,H_: 2 C e NI{E EF: f KOH . CGHi K NHE
. Hoffmann .
(antide) ( rearran ;jement) (emine)
Mechanism -
cH,-Cong, DL CH-C-NH S GH.-C-NH-Br
Base : ]’ KOH
&, e 00, B CH ?i N-Br
CH,-N=C=0 =—— CH1C N -— L(Qh,-L- o
(Isocynate) Nitrene
lH o) intermediate
G -
0 il -CO, N
CH_N:(E‘)_O H — CﬁHE'N";{\'C‘%\'H ————"CGHS NH_

*

i i (2012)
Q.5. Give the mechanism of the given reactions. .

E Tﬂ shop our books visit
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[ - B]'\,fKOl"i
(D CIL-CI]T-C NH. ——*
NH, 0.
an () _____—-r-HN

EIJ | NH ___?l__K_qli——'- CH, - CH, - NHl
Sol. (i) CH,-CH, - C- N1, {Hof’ﬁ‘lﬂm’l .
| ree umnwment)

Mechanism -
0O
9 KOH i @ r- Br
B T i, — e (O, <CH-Cn N ——7
o °  Base _
-H,0 |
-Br® Qe 5 KOH CH, - CH,-C - NH
CH, - CH, - G- N 1§ . 1

BdSﬂ ] )
o i

CH;CH!-CQ\}: — > CH,-CH.-N=C=0

___-—-—+ D
N : Ml .8
(Nitrene (Isocynate) CH,-CH.-N=C- O:E
intermediate) l
| co ‘ W
CH, - CH.-NH, = CH,-CH,-NH-C -@H
(YN _HNO,__ | (AOH LeHH
(Ih (Demjanov N %
rearrangement)  (Major) (Minor)
Mechanism - '
UNH‘ ]lNO O,N
(Diazonium ion)
|
e
Wjik’@, 2'- Carbocation)
OH l @ |
O s CH,-OH
(Major) —Workup |
(1"-¢ -
Less stahje
6 Compare the basicit £
Q- yof ~MOnonitroanjlines 2015, 16)

lection.co.in
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rmhtecl uestions -
; C”mp‘“e the basicity of o-nitroaniline, m-nitroaniline and p- -
||Jl'(rc~ piline? i

; The basicity of nitroaniline depends upon the stability of correspond-
A snilinium ion. More the stability of anilinium ion, more will be the basicity.

NH, NH, NH,
Of QL S
NO, : : :
| NO.
(O-nitroaniline) (m-nitroaniline) (p - nitroaniline)
o | . |
Y
&) Q@
NH, NH, X
Q/O A ]
N o
O 90 @
N ) G
O % N
=0

(o-nitro anilinium ion)  (m-nitro anilinium ion)

(p-nitro anilinium ion)
Basicity of o-nitroaniline: -

o Like |
NH, T?QD charges CNH o® : —’
i‘fﬁu e Q’ ~0° ——» (Andsoon)
-1 effect J

o Stong - I effect of nitro group decreasing the stability of anilium ion.
s - M effect of nitro group decrease the basicity by decreasing the stability

= i ik : s [
of anilium ion, because a positive charge created adjecent carbon of _ Ny,

group which causes to increase the repulsion (like charges repel to each other).
Basicity of m-nitro aniline: -

e
e  Modurate - 1 effect of nitro group decrease basicity by NH,
decreasing the stability of anilinium ion.
e No- M effect of nitro group at the meta position. Thus Ic—s«] 20
it does not affect the basicity. 1 No
- Basicity of p-nitro aniline -
i =) @ - ) Like:
s : I\E; ' . J J charges
e s -
- ' I

L To shnp our books visit at www.winsomecollcction.co.in __J
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5 ; [ 2 L +
. Weak - [ effect of nitro group decrease the basicity by decl'ﬁ‘ﬂsingt
<o g ;
stability of anilinium ion. g el
o - M effect of nitro croup decrease the basicity by decr_easmg the Stab

* ity of anilium jon because a positive charge created adjacent carbgp, of _ ﬁ

group which causes to increase-the repulsion (Like charges reple to i
other),

Thus basicity order will be as follows -

[m nitroaniline > p-nitroaniline > 0 - nitro aniline]

Q.7. How the fnlIDWing conversion can be achieved?

. ' 0l _
: @ ﬁ @ : ' (2012, 14,17, 19,
- el _
CﬁHerO] (::ﬁH’5 -F .
1y U | .
o & Bl L -
NH, qu - _ : | ;
(iii) — @ _ =y e
clr
~ (DHNO, +H,S0, /A
A5, @ (1) Sn/ HCI - £
' (II1) NaNO, / HCl :
Mechanism - (IJV) CuCl./ HCl
| 1 CNH, . -
@ i, @ _SwHCI NaNoO, .
_ H,S0,/A NG i " B
(Nitration) 0, s gmup)ﬂ N, /H
| | o
Cl | 9

[tl‘ CuCl/Hcl "@
al —=<EL @l

[ To sh_np our books visit ¢ WWW.winsomecollection m.;j
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: NO. .1y, = Chemiyg ﬂ‘
: iy || Paper - Chast
| @ ) Sn/Hey F pler § - 133
3 (”]N"NU /NCI @
Mcclmnism =

NO.

N
@ (1} Sn / HC] H.. ﬁ

(RLduLtmn of
I ‘_IHF /BF, /A
NH, (D Ac .0

nitro group)

(II) HNO, + H S0,/ A NO,
{IDENO. + Hs0,/8

(M H/H,O

e (IV) NaNO, / Hel "ol
(V) HF / BF, )
(VD) NaNoO, / &\

Mechanism -

- W
NH) NH - C - CH,
: ) ' HNO,
z o o H,S0,/A
(Aniline) \ cH.-C-0-C-CH,
(} D
8 NH, NH-C-CH, NH-C-CH,
Ny NaNO,/HCI (A _HIHO @ Ea
Yo. NO, NO,
F NO,
HF/BF, @ NaNO, / Ci @
NO, NO:
(2013, 14)

' Q8. How willyou bring about the given conversion.

Seannclwiln Coraboarnar
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©0—0

Sol. |
CH, X COOH CDNH1
CHCI, @ Kr.CrO/H ™ _ NH,
AlCH, _(Oxidation)

CN
o =

Q.9. Identify the product A, B and C in the following sequence reaction,
CH.COOH, (}) CHOHM @ _NH/A 0

(@) CH,=C=0

(2013,15,13
Q
NH,// OH /A NaOH
® cucooch, —Lw @ — ® 0
(2015)
© C.H.COOC.H. NH./A @ P,O. /A @ Hydrolysis | @
(2015)
NH,
NaNO/HCI HF/BF, NaNO,/Cu’
- —_— =
o ® ® 0
'NH,
(2015)
Ans.
CH,COOH v '8 A
CH,=C=0 LOOH  en,-¢- 8¢ en, /. CHOH
(Ketene) (Acctic acid) @ (Acetic anhydride)

Q

O
¥ : 0
Ji CHJ N '[]: ‘%CIH: ﬁ%?o - Csz
O @Nﬂs

] ‘
CH, - C-NH, + C.H,OH

@ Amide |
®) C,H.COOCH,
U

[; To shop our books visit at www.winsnmemuegﬁan_mﬁ
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O - O J
0
“ &R

L_OCH, NH./A C'NH:. oA @
@ B — OH

NaOH _ PZ-Q-H
! @+‘€H*——NH+©’_O
Fuse |

@ Carboxylate anion
Qoo

©

(c)
2 - CF | 4 | 2 C=N
@/C-OCEHF NH./A C - NH, P.O,/A =
@ Amide - . @
O ydrolysis
| @,&-Nﬁl
()
NH, ON=N i F
NaNO, / Conc. HCL_ 1,
NH, . : @N@EN F®
@ lNa‘hO /Cu
NO,
ity of Anisidines.

Q.10. Compare the basici

Other Related S!uestmns -

Seannclwiln Coraboarnar
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Q.11. Arrange the followi ing compounds in decreasing order of thejy, ha

ity. _ {2014]
NH, NH, NH,
o B ©
' CH 'y
Vs OCH,
(0 - anisidine) {]'1 - anisidine) '(m - anisidine)

M 1) R L
Ans. The basicity of Anisidines dépends on the stability of corresponding

' Anilinium ion. More the stability of anilinium ion, more will be the basicity, .

Basicity of o-anisidine -
Unhke

= ®
NH, N["[f‘ + M effect charges
@VOCH; HC d.,ﬁ';uf:H3 (598{:}1
—- A
- [ effect

And 50 on
*  Strong -I effect of - DCH group decrease the basicity by decreasing the

stability ;Jfam]mm ion.
e +Meffectof- OCH, group increase the basicity by increasing the stability

of anilium ion because a negative charge created adjecent carbon of _ T%I-I group.
; 3

o,

Basicity of m-anisidine -

m
Gl ..~ CL
OCH, OCH,

- I effect
*  Modurate - I effect of - OCH, group decrease the basicity by decreasing
the stability of anilium ion.
. }:Io + M effect of - OCH, group at meta position thus it does not affect the
basicity. :
Basicity of p - anicidine -

Ea 2 @)
NH, " NH, NH, N H, ' Unlike charges
H @
— +__'h"
@ M il e ﬁi’ ﬁ And 0%
OCH, clTu.l :0CH QOCH, oOCH
2 E

E; To shop our books visit at Www.winsomecollection.co.in j
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weak - I effect of - OCH, group de

ity of anilium ion. crease the basicity by decreasing the
tﬂbl 1

, +Meffectof - OC]{ group increase the basicity by

increasing the stabil-
ity of anilium ion because a negative ¢}

1ar g€ Create adjecent to ca 4
ot j rbonof _ Ny,
Thus the basicity order will be as follows -
HI>1> 11 '

or p-anisidine> o - anisidine > m - anisidine.

Q.12. How will you prepare following compounds from aniline? (2014)

F Cl CN | ‘
QO O Q@ ws@ -ron |
(h (1) (un (V) :!I
Ans. |
s .
NH: N=N . F
i - @ NaNO,/ HCI_ HF / BF, /A @ S
; (Aniline) | ' U)‘
| ©
! NH, N=N. cl
@ NaNO,/ HCl CuCl/HCL _ @
(m . :
(Aniline) (10)
9 __
NH, N=N CN
@ NaNO,/ HCl_ @ CuCN/HCN @
) (Aniline) \ CN
' , KenJHS
™ : Q '~ NH-SOH
NH NH‘ A
@ H.50., @ £ s ~Ho @ —
NH,

ol ON=N
(Aniline) g @ NaNO/HCI @
’ ~ f——
)

SO,H '@N =N @ O’ﬂ'tc—'gz;pling reaction (o
l WW. mnsumecnllectmn .co.in ]

p our books visit at wy
OO ——
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Q.13. Complete the following reactions | (2015,
NaNO, / Conc. HCI
v O*CH:“.\'H: NaNQO,/

: NO, |
(I @ 1) Sn/Cone. HCI .
(1) NaNO, / Conc. HC1/0'C

(IIT) BF, / HF / A

Ans,

Q“CH;INH: NaNO./Conc. HCI O i D‘CH;-OH

anov gement :
(Demjanov rearrangement) (Major) (Minor)

Mechanism -

; NaNO. / Cone. HC] o
CH.-NH. e CH.- N,
[(—CH-\H, [—cn, O

; L TN
o]
Rt Cﬂ CH,

(Ring cxpansi'oM i cahucnrtunwirk up
2]
O [(—cH,on

(2" cabocation) (Minor)
l Work up
OH

O

(Major)
NO,

F
@ (1) Sn/Cone. HC
(I (I) NaNO, / Cone. HCI/ g™ @

(1) BF, / HF / A

Mechanism -

r_ To shop our books visj¢
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i L&)
NO: o tHy N=N
{1y S Cont. HEL - @ (1) NaNO, # Cone. HCT #0°C @
;L 3 _
@ (1) BFJHF..-'&‘
Q.I-L How will you bringahuutthe f{)"ﬂ“’ingIransﬁ]rmaﬁ{m_ (2[],1 6, ]7)
NO, NO,
9~ @
OH
Ans.
NO,
@- (1) HNO,
H.SO,/ A
(11) (NH).S
(111) NaNO, / HCl
(IV) HOH / Cu™
Mechanism -
NO. NO, NO,
@ (1) HNO, @ (1) (NH,).S
Sep A L i .
H,S0, /A NO. (Selective @NH
NO, 0 reduetion) g NaNOHC
@ (IV) HOH / Cv™ @
-t .
OH N=N
o)
Q.15. How will you bring out full{;wing transformation. (2018)
O — me ﬂ
@ N me” 3
H
2 CH,- CH;-CH=CH
CH,-CH,-CH-N ' — CH,-CH- )
CH, ! . &y ¥
. SN -OH
' CH,
' L~ CH
=Y e 3
@ Na-08<O)-NH, — N20,5<O)-N .k-@N\CH,
L To shop -nﬁr books visit at www.winsnmecollection.cn.inj
-
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Sol. (D) '

: (1) Base (NaOH or KOH) ,

O (1D CH.-I (excess) HCy f\||
N (Ill) AgOH i >N

g HC”

Hint - The above reaction is called *Haffimann e\haustwe methylation”.
Mechanism -

(H Base O (1) g‘H -1
A T ]
y  NaOH“or"KOH )
H

h AgOH
H.C N | -

"Reld (E.-elimination) /N\
’ CH, CH,
(In

CH, ) CH,- 1
CH, - CH,-CH-N i CH, - CH,- CH=CH,
. “CH, (I1) AgOH

p
CH,
* My
N - OH
CH,”

Hint - The above reaction is called “Haffmann exhaustive methylation™.
Mechanism -

CH, 4 o CH,
CH, -CH - CH - h"'CH Ehl o en.cn,- CH-\I< C‘I—l
CH3 ” B(CH

AgOH (E, - eIimmancm) 1

CH s
>N-OH + CH,-CH,-CH =CH,
CH.
(I
) NaNO, / HCI CH
NaO.$ ~NH, NaQ,S N=N N{A
“C‘H_,
r To shop our books visit at www.winsomecollection.co.in J )
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Ne g i
20§ ‘@*@:ﬂm
I .
| NaO g -@ N=I\?J

| o

i

jlechanism - Chemistry )

xi0S~<O)-NH, ONaNO_ /ey T
- —_\\

QO —Q

' . N=NCH,
; (1) NaNO./HCI OH

Ans. () CH,NH. g : :

(1) GH -

Mechanism -

- i e
C"-HSNH.? (n NaNOJHC! » [(HrHi - N=N = C{.Hs 'N=ﬁ--‘\

N=NCH, - ] mee

K (Coupling ring) '

L To shop our books visit at www.winsomecollection.co.in ]
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0O | 0

il [if‘
: SN (1) C.H,OH | N
aIn Q N-H —— — xN'R
'% Base (E
9 () R-1 O
Mechanism - '
5 0 O
oy C,H.OH i E(_\'Rﬂ G
C[ S — C( N MR
g Base ' (I%" (1;
-0 0 0
NH, NH,
(1) CH, - C Cl 4
am (1) Br, / C‘H COOH
(111) H,0° Br
Mechanism -
. ]
NH, (I) CH, - c Cl NH-C- (11) iy NH - C - CH,
CH,COOH
: Br
& @
H,0 |
Br
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