IGeneraI Organic Chemistry-ll

Section (A) : Basic strength

Thl. Bases
D1: (a) Arhenius base: Base is a substance that can donate (or loose) OH- ions in H20.
D2: (b) The Bronsted Lowry definition of acids and bases:
An acid is a substance that can donate (or loose) a proton, and a base is a substance that can accept a
proton.
Let us consider, an example of this concept, the reaction that occurs when gaseous hydrogen chloride
dissolves in water :
H—(lj: + H-Cli— H—c|)+—H+ Gl
H H
Base Acid Conjugate Conjugate
(proton (proton acid base of
acceptor)  donor) of H,0 HCI
D3: (c) The Lewis definition of acids and bases:
Lewis proposed that acids are electron pair acceptors and bases are electron pair donors.
For example aluminiumchloride, reacts with ammonia in the same way that a proton donor does.
. N _ +
& *’*H'/\+:NH3 L, Cl +H-NH,
Lewis acid Lewis base
(electron pair (electron pair
acceptor) donor)
;CI ?I
X _ o+
S‘Cl—“‘AI’/+\:NH3 — > ClI=Al =NH,
‘ I
“Cl Cl
Lewis acid Lewis base
(electron pair (electron pair
acceptor) donor)
(d) Basicity (Kp):
{
NH, + H,0 —»H—I\|I+—H + OH~™
H
_ INHg"] [OH] -
Kp = —————— Kb = —log Kb
[NFig] P J
Basicity order in periodic table:
(1) Basic strength decreases down the group,
(2) Basic strength decreases along the period because electron neagativity increases, so electron
donor tendency decreases.
1.1  Aliphatic bases:

(1) On the basis of +I effect basic strength of amines should be 3° > 2° > 1° > NH3

But this order is applicable only when the amines are in gaseous state or in case of non-polar aprotic
solvent.

(2) Basic strength of nitrogeneous compound depends upon the hybridised state of nitrogen

R—CH2 —CH2 -NH2 > R —CH2 —CH = NH > R—CH = CH-NH: > R-C=N
\2 \2 \’ d
sp? (localised) sp? (localised) sp? (delocalised) sp

(3) More electronegative atom (—I group) will decrease the basic strength
CHs3—CH2—CH2—NH:2 > CH2=CH-CH2-NH2 > H-C=C—CH2—NH:



(4) Cyclic amines are more basic than acyclic amines of same nature

—
Nz >IN
il

(5) Amidines are more basic in nature because their conjugate acid are more stable due to resonance.

R—C=N|)'|( —— R—(|3=(ﬁxl-)|2<—> R—Cﬁ—NHZ
ZILHQ( ) C?NH2 @NHZ (X)
(Y) (¥) (Y)

Nitrogen (X) is more basic than nitrogen (Y).

Th2. Basic strength of aromatic amines and substituted anilines:

(&) Aniline: Lone pair of aniline lies in conjugation with a multiple bond, it resides in ‘2p’ atomic
orbital, so that it can get resonance stabilisation and hence, basic strength decreases. So, Aniline is a
weaker base than NHa.

H H H
NN g

(b) Pyridine (CsHsN) : 6-r electrons, aromatic

H H
S.F.: HQN: A.O. Diagram:
H H

Lone pair of N in pyridine is localised so it is more basic than aniline.
(c) Pyrrole (C4HsN:) : 6-r electrons, aromatic

—
S.F.: N-H (sp?) A.O. Diagram:
\
Complete delocalisation of e

Lone pair of N in pyrrole is delocalised in the aromaticity so it is very less basic than aniline.
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,}I @®NH \
3 H H
Aromatic Aromatic Non-aromatic
(d) Ortho substituted anilines :
Electron releasing groups (ERG) +M, HC, +I increases the Ky and

Electron withdrawing groups (EWG) —m, —I decreases the Kp

sp’hybrid orbital
(localised lone pair)

<

— (lone pair in 2p A.O.)
-H

=

Steric effect of ortho-substituent in aniline (ortho effect) :

H
|

@
H,N: H-—N-H

G o G
H . :
e (conjugate acid)



EX.

Th3.

(i) Ortho-substituted anilines are mostly weaker bases than aniline itself.
(i) Ortho-substituent causes steric hinderance to solvation in the product (conjugate acid i.e. cation).
(iii) The small groups like —NHz or —OH do not experience (SIR) due to small size.

(a)G—(— —I); NO>
NH, NH,

@ @ 0, (Aniline >m >p > 0).
—M, ortho effect) NO,
(-I-M)
(b) G = (-I); CCls
NH, NH; NH,
o @
Cly cel, (Aniline >p >m > 0).
Only (-I) decides the order.
(c)G=(-I>+m);Cl
NH, NH, NH,
©f @
Cl (Aniline >p>m > 0)

Only (-I) decides the order.
(d) G = (+I HC); If R = —CHs (Toluidines)
NH, NH,

NH,
@ @ [p > m > aniline > o]
CH,

Ortho effect, +" CH,
+1"
HC HC — more dominating

(€) G = (+M >-I);
NH

2

OMe Ko order : p > Aniline > 0 >m

General basicity order :
o <) [S) Q e S] e © e e S] S]
R.C > R,CH >R-CH, > CH,>Ph > PhCH, >NH,> Ph,CH > Ph,C > H > R-C=C > RCCH,

Il
O
o

[S] © e S} S} [S) S ]
@ ~ R-0 =0H = CH,0 > CO,”> PhO>RS >RCOO > OCN >H,0 > ClI

Solvent effect in bases :
The trend is not regular in the agueous state as evident by their pKb values given in Table.

Name of amine pKb Name of amine pKb
Methanamine 3.38 N,N-Diethylethanamine 3.25
N-Metheylmethanamine 3.27 Phenylmethanamine 4.70
N, N-Dimethylmethanamine 4.22 Aniline 9.38
Ethanamine 3..29 N-Methylaniline 9.30
N-Ethylethanamine 3.00 N,N-Dimethylaniline 8.92

Table : pKp Values of Amines in Aqueous Phase (Ref. NCERT)
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Th4.
(i)

(i)

In the aqueous phase, the substituted ammonium cations get stabilised not only by electron releasing
effect of the alkyl group (+I) but also by solvation with water molecules. The greater the size of the ion
(Alkyl groups are hydrophobic and inhibits H bonding and solvation.), lesser will be the solvation and
the less stabilised is the ion. The order of solvation of ions are as follows:

OH, OH,
H H R._,/H"OH
\ 2
| | N R\d
HZO"“H—’l\‘—H """ OH, > R—ll\l—H ------ OH,> g/ Nh... OH, ~ RR// on
H H
OH, OH,
Ammonium ion 2° 30
10

Greater is the stability of the substituted ammonium cation, stronger should be the corresponding amine
as a base.
On the basis of above two sequences, we can say that the basic strength of amines is the combined
effect of inductive effect, steric hindrance and solvation.

R2NH > RNHz > RsN > NH3 (ifR=CHs) ... D

R2NH > RsNH > RNH2 > NH3 (ifR=CzHs) .......... (2)

Reactions of bases :
Nature of aqueous solution: Amines combine with water to form alkyl ammonium hydroxides. This
gives hydroxide ions in solution, thus the aqueous solution of amines is basic in nature.
+
RNHz + HOH ——— RNH;OH" ——— [RNHGa]* + OH~
1° Amine

RoNH + HOH = R,NH,0H" = [R:NH;]* + OH-
2° Amine
The aqueous solution of amines behave like NH4OH and gives the precipitate of ferric hydroxide with
ferric chloride.
3RNH3OH + FeCls —— Fe(OH)s + 3RNHsCI
Brown ppt.
Aliphatic and aromatic amines form salt because of their basic nature:

P
RNHz + H2O — RNH; OH
Alkylammoniumhydroxide

v -
RNHz + HCl — RNH;ClI
Alkylammoniumchloride

n
RNH:z + H2SO4 —— (RNH; )2 SO472
Similarly we get
v -
CesHsNH2 + H2O —— CsHs NH; OH
Aniliniumhydroxide

.+
CsHsNH2 + HCl —— CgH; NH; CI or CeHsNH2 : HCI

Aniliniumchloride Anilinehydrochloride
Salts of amines are ionic compounds and hence water soluble.

Section (E) : Acidic strength

Th5.
D4:
D5:

Acids

(a) Arhenius acid: An acid is a substance that can donate (or loose) a proton in H20.

(b) The Bronsted Lowry definition of acids and bases:

An acid is a substance that can donate (or loose) a proton, and a base is a substance that can accept a
proton.



D6:

5.1

5.2

EX.

Ans.

Sol.

Let us consider, an example of this concept, the reaction that occurs when gaseous hydrogen chloride
dissolves in water :
H-O0: + H-Ct——H-0"H+ G~
| I v,

H H
Base Acid Conjugate Conjugate
(proton (proton acid base of
acceptor)  donor) of H,O HCI

Hydrogen chloride, a very strong acid, transfers its proton to water. Water acts as a base and accepts
the proton. The products that result from this reaction are a hydronium ion (HzO*) and a chloride ion
(Ch).

The molecule or ion that forms when an acid loses its proton is called the conjugate base of that acid.
(The chloride ion is the conjugate base of HCI). The molecule or ion that is formed when a base
accepts a proton is called the conjugate acid of that base.

(c) The Lewis definition of acids and bases
Lewis proposed that acids are electron pair acceptors and bases are electron pair donors.
e Cl

#
—‘*A|’/+\:NH I

5 _ o+
Cl s, Cl—-Al —=NH,
"Cl &

Lewis acid Lewis base
(electron pair (electron pair
acceptor) donor)

(d) Acid dissociation constant (Ka) :
RCOOH + H,O —— RCOO- + H30*

_ [RCOO™] [H307]

Keq = [RCOOH] [H,O]
k. = [RCOOT] [H0']
2 [RCOOH]
pKa = —log Ka

Relative acidity of hydrocarbons :
Being most electronegative the sp hybridised carbon atom of ethyne polarizes its C—-H bond to the
greatest extent causing its H to be most positive therefore ethyne is most acidic hydrocarbon.

HC = CH > H2C = CH2 > H3C — CHs

Acidity of phenols :

The phenoxide ion is more stabilised by resonance than the unionised phenol.

Groups which are —I, —m increases acidic character of phenol because effectively dispersing the
negative charge of phenoxide ion. Alternatively + | and + m groups decreases acid strength.

(a) ( ] (L) [ ) <j <j

NO, I 1 CH, OCH,

I v \"
Acid strength order : I>1>1V>V>Ill
Step-1. Il will be least acidic as it has no dispersion of negative charge (No delocalisation of negative
charge).
Step-2. Since —-I, —m group will increase acid strength, Nitrophenol will be most acidic followed by
phenol,

Step-3. Amongst cresol and methoxyphenol, methoxyphenol has +M effect of —-OCHzs which increases
e~ density hence decrease acidic strength



EXx.

Ans.

Sol.

EXx.

Ans.

Sol.

5.3

EXx.

OH OH OH OH
) a,, o™

(b) CH,

I CH, I v

I

Acid strengh order: | > 11 > 11 > IV
Step-1: Notice that CHs have +I effect so all methylphenols (cresols) are less acidic than phenol (1).
Step-2: Now amongst cresols p- and 0-CHs are increasing the e~ density due to their hyper conjugation

but ortho isomer has viable +I effect also, which will help in destabilising phenoxide ion therefore o- is
least acidic. Since at meta position only +1 works it as least e~ density amongst the cresol.

OH OH OH OH

f i ©/N02
() NO,

I NO, 11 v

II
Acid strength order: 11 > IV > 111 > |
Step-1 : In nitrophenols —I effect of NO2 will help to increase acidic strength hence phenol is least acidic
amongst all nitrophenols
Step-2 : Only -1 effect is applicable in meta nitrophenol it will be number three. Now —o, —p have both —I
and —m effect of NO2 group over OH and in this particular case para isomer is more acidic than ortho

since
Intra molecular

_O/H\O H bond

f [I] =0 H is trapped by NO:2 group.

Table : pKa values of some phenols and Ethanol. (Ref. NCERT)

Compound Formula pKa | Compound | Formula pKa
o-Nitrophenol 0—0O2N-CgHs—OH 7.2 o-Cresol 0-CHs-CsHs-OH | 10.2
m-Nitrophenol | m—02N-CsHs—OH | 8.3 m-Cresol m-CH3CeHs—OH 10.1
p-Nitrophenol p-O2N—-CsHs—OH 7.1 p-Cresol p-CHs—CeHs—OH | 10.2
Phenol CeHs—OH 10 Ethanol C2HsOH 15.9

From the above data, you will note that phenol is million times more acidic than ethanol.

Acidity of carboxylic acids :
Conjugate base of carboxylic acid exists as two equivalent cannonical structures (A) and (B). This ion is
resonance stablised and resonance hybrid structure is (C).

& 0

Ole
R—C< <_>R—C// ER—C(/:
(A) (B) ©)

Electron withdrawing group (—M, —I effect) increases acidic nature.
Electron releasing group (+M, +I effect) decreases acidic nature.

(a) F-CH2—COOH > CI-CH2COOH > Br—CH2COOH > |-CH2COOH

Cl cl
I |

(b) Cl - (|3 — COOH > Cl—CH—-COOH > CI-CH2COOH > CH3zCOOH
Cl

(c) HCOOH > CHsCOOH > CHs—CH,—COOH



5.4

5.5

,COOH

(d) COOH > CH, > CH, - COOH

C|:OOH NCOOH  CH, - COOH
The effect of the following groups in increasing acidicty order is [Ref. NCERT]

Ph<1<Br<Cl<F<CN<NO2<CFs

Thus, the following acids are arranged in order of decreasing acidity (based on pKa values) :
CFsCOOH > CCIsCOOH > CHCI,COOH > NO2CH2COOH > NC-CH:COOH > FCH2COOH >
CICH.COOH > BrCH.COOH > HCOOH > CICH2CH2.COOH > CegHsCOOH > CsHsCH.COOH >
CH3COOH > CH3:CH>COOH

Comparison between two geometrical isomers :

H\C ) C/H H\c i} C/H H\C ) C/H
Maleic acid : 40/ ) \C =0 K—1m> 4C\/ \C =0 K—2m> ¢C/ ) \C =0
0" oH nd 7 T o
i
H\C _ C/COOH | H\C i C/C - OH - ] o
Fumaric acid : 40\/ H L 40\/ “H — :C = Ci
0" Yy 0" %oc H

Now Kim > Kif

Since the conjugate base is stabilised by intramolecular H bonding.

But Kof > Ko™ Since in maleate ion, after donation of H® two —COQ® groups faces each other and
makes system unstable. In fumarate ion this repulsion is minimised.

Acidic strength of substituted benzoic acids :
Formic acid is more acidic than benzoic acid while phenyl acetic acid is more acidic than acetic acid.

HCOOH > PhCOOH > CH;+CH,—C-0O-H > CH,»~C-0-H

|| o) ” ©Y

@) o]
Electron withdrawing group attached to benzene ring will increase the acidic strength while electron
releasing group decreases acidic strength.

If electron donating group present at para position than it is always less acidic than benzoic acid.
COOH COOH COOH COOH COOH

Also it is less acidic then meta substituted benzoic acid.
COOH  COOH

COOH
QL - O
CH, HC

On the other hand if e~ withdrawing group is present at meta position then it is more acidic than benzoic
acid.

COOH COOH COOH COOH  COOH

Q.. 0,0, 0 o
NO, Cl O CH, CH,



Th6. Ortho effect :

D6. It is common observation that generally ortho substituted benzoic acids are more acidic as compared to
their isomers and benzoic acids itself. This is called ortho effect (which is combined effect of steric
hindrance, crowding & electronic effect) in benzoic acid. However exceptions are seen.

COOH COOH  COOH COOH

CH,
EX. (a) > > >

CH,
COOH COOH

@C'>@C.>@ ©

O
o)
o
T
@)
O
®)
T

COOH COOH COOH COOH
NO,
© > >
NO,
COOH COOH  COOH COOH COOH
NO, o OCH, CH,
(d) >
COOH COOH cooH  COOH

()

<
©
@

OH
Me Me
) >
Me Me

(SIR) NO, not in plane, so NO,group does not
(=m) exerts m with benzene nucleus
OH
NO,
(9
NO
(picric aC|d)

Section (F) : Feasible reactions of acids and bases

Th7. Reaction of acid with salt:

(1) NaX + HY ——>  NaY + HX
Salt of Weak acid Strong Acid

Remark: A stronger acid displaces the weaker acid from weak acid metal salt. The weaker acid is
released out as a gas or liquid or precipitates out as a solid. The weaker acid cannot displace the
stronger acid from the salt.

1. 2 NaCl + H2SO4 —— Na2S0g4 + 2HCI

2. Na2S04 + 2HCI—— No reaction

3. CH3COONa + CH3SOsH —— CH3COOH + CH3SOzsNa (feasible)
4 CH3COONa + PhOH —— PhONa + CH3COOH (not feasible)



Section (G) : Tautomerism

Th8.
D7:

Ex.

Tho.
9.1

Tautomerism

Definition :

Tautomerism is a phenomenon by which a single compound exists in two or more readily
interconvertible structures that differ in the relative positions of at least one atomic nucleus, generally
hydrogen.

These two isomers remain in dynamic equilibrium and can be isolated also give different lab test.

Conditions :
1. Usually present in the following functional groups
>C=0 >C=NH ~N=0 NP
carbonyl imine nitroso o
Nitro

2. Basic need for its existence is attachment of these groups with the sp® hybridised C-atom having
atleast one hydrogen atom as —

H H H H H

I I I | o I

—Cl:—CIJ =0 —C|:—C|: =NH —C|:—II\I =0 —Cl)—N:O —C|:—CH=CH—C|:=O

To get tautomer of above structures a-hydrogen atom is shifting to more electronegative atom attached
to double bond (i.e. hydrogen atom from 1st atom to 3rd atom) and double bond is developed between
1,2-atom from 2,3-atom. This can be represented as:

H

VAL X N Ao
c¥cXo = C=C-OH
112 3 |

Keto enol
These two forms (remain in equilibrium) are called tautomers of each other. The interconvertibility of

tautomers is a chemical reaction which involves making and breaking of bonds.

(ﬁ OlH 0 OH
(@) CH3—(iI—)CH3 << CH, = C(DH—)CH3 (b) ﬁj —_— ©

0 OH
ﬁi @\
©) (d) Q Q
o OH o) 0 o /0
“H

Keto-enol tautomerisation :
(A) Base-catalyzed enolization :

5
5 /2N N
Hooo o 1P | N
L I <— -C¥C- «—>» -c=C- p— O:
-C=-C- | | |
| —-C=C-
aldehyde or Carbanion enolate ion |
ketone (conjugate base of both carbonyl compound and enol) enol

Protonation of the carbanion by water on the o-carbon gives back the carbonyl compound. Protonation
on oxygen gives the enol. Notice that the enolate ion is the conjugate base of both the carbonyl
compound and the enol.

(B) Acid-catalyzed enolization :

Involves the conjugate acid of the carbonyl compound. Recall that this ion has carbocation
characteristics. Loss of the proton from oxygen gives back the starting carbonyl compound; loss of the
proton from the a-carbon gives the enol. Notice that an enol and its carbonyl isomer have the same
conjugate acid.



% %
’ + M H-O H-0 H
H +/ /H \
C . H IOI) H O H 4

HEO [ ] N %

[ I < —C-C- <> -CY¥c-| «<— 0
- C - C - | | + |

| —-C=C-
aldehyde or (conjugate acid of |
ketone both carbonyl compound and enol) enol

9.2 % Enol content in the carbonyl compounds :
(a) For monocarbonyl % Enol is very less
(b) Enol content increases with increase in the stability of enol by resonance, hyperconjugation,
hydrogen bonding etc.

CH,
CH3—C|)=CH—OH CH3—C=(|)—OH
CH,—C=CH-OH CH, (liHs
* 1 ]
/IL CH3—|CH—CH=0 CH3—<I:H—C|=0
CH,—CH,-CH=0 CH, CH, CH,

(1) (2) 3)
Decreasing order of enol content for above carbonyl compoundsis:3>2 > 1.
(c) For a carbonyl compound having active methylene group percentage of enol content will be more
because enolic form has intramolecular H-bonding and also it will be stabilised by resonance.
OH O
I

[l I | [
CH,~C—CH,~C-OC,H, == CH,~C=CH-C-OCH,

(active methylene)
acetoacetic ester

|_|__.}'\}1\\‘\ o He. 0®
0 ﬁ |(|) |
I — C-OC,H
Ho—Cxopr " 0o He-O~ch? 7
3

(d) If active methylene group is more acidic then enol content will be more.

For example in acetyl acetone (CH,-~C-CH,—-C—CH,) enolic content is 75-76% while it is 7-8% in
acetoacetic ester because ester group shows less electron withdrawing nature than keto group.
(e) Percentage of enol content is more in non-polar media while % of keto form is more in polar media.

Th10. Racemisation and D-exchange :

Exchange of a-hydrogen from deuterium as well as racemization at the a-carbon are catalyzed not only
by bases but also by acids due to the phenomenon of tautomerisation.

O @ 0]
H H_ DO D D
1. H>©<H D,0 D>ij<D (D-exchange)

Ph i i
2, “““"}C\C/ Ph _H,SO,/H,0 H“““"C\C/ Ph Ph _QuiH
+
(CH,),CHCH, || (CH,),CHCH, || || CH,CH(CH,),
o} | o & |

racemate



(l)H T (|3| ?sz
aqgueous e RN . -
Viedium> CH <|3 C-CH, == CH, c|: C-CH, + CH, cI: ﬁ CH,

C,H, C,H. Enol C,H. H O

Wl
3. CH3—(|3—C—CH3

Optical acitive (d¢ mixture)

Optical inacitive
Th10.Other examples of tautomers (not to be done in class only for the

reference of students)
(a) Imine-Enamine system :

R,CH-CR=NR —— R,C=CR-NH-R

Imine Enamine

Among these two tautomers, enamines are stable only when there is no hydrogen on the nitrogen,
otherwise the imine form predominates.
(b) Nitroso-oxime system:
Like primary and secondary nitro compounds, primary and secondary nitroso compounds also exhibit
tautomerism with their more stable isonitroso or oxime form.

ITIO
CH, — CH, - CH,—NO —— CH,-CH,-CH =NOH . CH,- CH-CH, —— CH,-C-CH,
Nitrosopropane oxime 2-Nitrosopropane IIlIOH
Acetoneoxime

(c) Nitro-Acinitro system:
The acidic nature of the nitro compounds gives rise to the belief that the nitro compounds exist in two
forms, a more stable or normal nitro form and the less stable acinitro form.

R - (|3H2 R—-CH
I
N —~ N
Z
o \O S wo” \O
Nitroform Acinitroform
The stability of the nitro form is more as compared to the acinitro form because it is stabilised by
resonance.
O OH
7
CH.—CH,-NT_ == cH,~CH=N{
Nitroform o Acinitroform O
(d) Lactam-Lactim system :
i T
O O
C\ C\
e : NH — N
: 4 ' (I AR /
'l\l 0 N™ "OH SO SO
H
Definitions (D) Theories (Th)
D1: Arhenius base Thl: Bases O
D2: Bronsted base Th2: Basic strength of aromatic amines and substituted
D3: Lewis definition of acids and bases anilines

Th3: Solvent effect in bases
Th4 : Reactions of bases
Th5: Acids ]
Thé : Ortho effect O
Th7 : Reactions of acids with salts
Th8 : Tautomerism

Th9 : Keto-enol tautomerisation
Th10: Racemisation and D-exchange
Thll: Other examples of tautomers

D4 : Arhenius acid

D5: Bronsted acid

D6 : Lewis definition of acids and bases
D7 : Ortho effect

D8: Tautomerism

oDooooooo




Bl Exercise-1 |

% Marked questions are recommended for Revision.

» faffed ue= SeR™ I 9= B |

PART -1 : SUBJECTIVE QUESTIONS

AT -1 fAvarceHs uee (SUBJECTIVE QUESTIONS)

Section (A) : Basic strength

WU (A) : TR ATHAT

A-1.

Ans.
Sol.

A-2.m

Ans.

A-3.

Ans.

A-4.

AnNs.

Compare the basic strength of the following compounds:

(F=1 AT @1 e ArelIar o gar HIfog : )

C2Hs0O- C2oHs- C2HsNH- NH2-
0] (I (1 (V)

N>Mm=>wv>Ii>v

In a period left to right electron negativity increases so electron donation tendency decreases.

AET A I A IR G R AETHOT 9T B | A geldel &9 BRI DI & Hed! § |

-
(V)

Compare the basic strength of the following compounds :
frfoaa Al @1 a’ig amed o1 Ja P :
(a) PhNH: PhoNH PhsN
(b) z | t J
ZNH2 H
(c) CH3—(|'}H—NH2 CH,~CH,—NH Ph—CH>—CH>—NH>
I
Ph Ph
(a) PhNH2z >  PhzNH > PhsN
-
® ] > > |
‘NH, Y
(©) Ph—CH2—CH>—NH2 > CH3—(|'}H—NH2 > CH,~CH,~NH
|
Ph Ph

Which of the following group is most basic in the given compounds :

I T A § 79 A | DA g 999 I1Ud &Ry B ¢

(1) NH,
A
SN
3
2 I()
H
2

Which of the following is a stronger base ? Give reason to justify your answer.

o o P11 U9 &R 27 U1 SR 98l IRl Afed ¢ |
CH,=CH-NH, CH,=N-CH,
I 0|

| is less basic than Il because, in compound (I) the lone pair of electrons is involved in resonance but
not in Il.

L1 &9 R 8 R®ifd (1) e § aTa! geiag= ™ g1e | 91 od g wiaid |l 3w § 987 |



Section (B) : Acidic Strength
WU (B) : AT ATHLAT
B-1.  Which ‘H atom is most acidic in the following compounds.

=1 AT § BT ‘H I=ET] s iy R |

s b o 0 &2,
() CH~CH=CH, () CH~C—CH,~C-H (|||)©[
H
VR
a

Ans. 1-a,ll-b,lll-c, (acidic strength oc stability of conjugate base)

I-a,ll-b, Il - ¢, (3T AL oc GYFAT &R BT RARIT)

B-2.» Arrange the following in decreasing order of acidity (=1 @1 3Tl @ &cd g HA H JaRed - |)

COOH COOH COOH
o © o
1 1T 1
Ans. |l > 1 > Il (acidic strength o stability of conjugate base) In Il conjugate base is highly stabilised by intra

molecular H-bonding.

N> 1> |l (3Feia |aredadr o« wgfiad ar &1 ify@) [l § Sgfad aR o nfdas gggio 99 §RI
31 <enficd T v B |

o] OH
B-3.  The given compound X = jj( is a strong acid. Justify this statement.

) OH

(@) H
?ﬁﬁmx:jj( T a3 & | 39 BT Pl HEl WRIHRIT DI |
o OH

o OH Ox 00 o 0
. N
Ans. jj( — I <> j;( «——>  etc. g
o OH o o OH

OH
Its conjugate base (anion) is resonance stabilised like RCOO® anion of carboxylic acid.
ST FYFAT &R (FEOTIA) AR W Il 2 | O Breiiifeld 37 BIRCOO0° I |

Section (C) : Feasible Reactions of Acids and Bases
YU (C) : 3 TAT &R I FATA AMAThATY
C-1.  Which of the follwing reactions is/are feasible ?

1§ | B b gaTE 8 ?

(a) CHsCOOH + HCOONa — () HC=C-Na+H.0 —>
OH ONa SO;Na COOH
0 ©- @ RO
Ans. (a) Not feasible (W EN) (b) Feasible (&)
(c) Not feasible (FHTa =181 (d) Not feasible (F&Td &)
Sol. Stronger acid displace the weaker acid from the salt of weaker acid.

Uqdl 3T, Gl R @ oaUl § Gae o Bl faRenfia # <@ 2|



C-2.= Which of the following reaction is feasible?

ﬁﬁﬁﬁﬁﬂﬁ@ﬁ%g@ﬁ%?

® /N X
@ [jﬁ —s o
NS @\

[©]
NH,CI

(b) NHCI @—>NH3+ —>@

o 00—

H/®\ ) | ll\l@
H H
&)
NH, CH, NH CH,

I I l I @
(d) NH, -C-NH,+ CH; ~C-NH, —, NH, -C-NH, + CH,-C-NH,

Ans. (c) Strong base accept H* ions so this reaction is feasible.

(C) U &R H* I I T8 AT ¢ | I I8 AfAfhar &I 2 |
Sol.  On the basis of availability of electron pair. (§ei@EM ™ 1 ITALAT B AR UR)
C-3.  Which of the following acids (given below) react with NaHCOs and liberate CO2(g)?

fae era (M &Y M) NaHCO: & |1 fham & CO2(g) Fmifa axa 87

COOH
CCl,
CCIs—COOH CHs—CH2>—OH HCI
COOH OH
f CMe, i
: NO,
SO,H
Ans. (i, iii, iv, v, vi, vii)
COOH COOH OH
O,N NO,
Sol.  CCls—COOH, ,
NO,

Section (D) : Tautomerism
YEUs (D) : delldIdd
D-1.  Which of the following compounds can exhibit tautomerism ?

/1 | 9 P D Feragadr uelRia war ?

o)
GHs
(A) CH, - (IZ - (IT, -H (B)Ph—-C —CHs (C) Ph—CH,—C—-CH, (D)
CH,O g |



Sol.
Sol.

D-2.»

Sol.

D-3.

Sol.

O 0] o)

0O 0
€) (I G ﬁj © () m
0) O

O
B, C, E, G, H can show tautomerism.
B, C, E, G, H Iciidyad <oMid 2 |

’

Write the tautomers of the following compounds :

o W Afrer B Teraadr forRay -

0
| CH-
(P) CH,— C - CH, (Q) CHs—CH=NH (R) CH:-CH=NO. () CHQ
CH, °

O
OH

| _ A0
(P) CH3-C=CH, (Q) CH2=CH-NH (R) CH, —(|3 = N\OH ) ch;

CH, OH

Monocarbonyl compounds have very small percentage enol form at equilibrium. Explain.

AFTREe AfE § ArgaRen R $Hd ©Y 9850 BH BT 8, THeSY |

In Monocarbonyl Keto form is more stable due to greater strength of the carbon-oxygen double bond as
compared to the carbon carbon double bond.

AR AffE § Pl wu e wWrll 8 8@ ®fe rea—sifRisH fggw, sea—a[a fgawr &1
o ¥ 31f® e B B |

PART -1l : ONLY ONE OPTION CORRECT TYPE

HRT -1l : DIl Uh T8l fddcd UHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Basic strength

WU (A) : R |THAT

A-1.

Sol.

A-2.m

Sol.
A-3.

Sol.

The correct basic strength order of following anions is :

1 oAl | e |THed BT @l A ©

S ) ) e e ©
(A) CH,—~CH, > NH, > CH,=CH > CH=C > HO > F
) S e e 6 e
(B) NH, > CH,—CH,> CH,=CH> CH=C >F > HO
S e =) S} e ©
(C*) CH,~CH, > CH,=CH > NH, > CH=C > HO > F

e e S} e =) S
(D) F> HO > CH=C > CH,=CH > NH, > CH,~CH,
Basicity is inversely related to stability of anions. &TRIIAT FOTIHl & WRNAE & GHATah 8l 2 |

Which of the following shows the correct order of decreasing basicity in gas phase ?

1 # 9§ P HH N faRe H &Rl & |El "cd gY HH $I USRid Bl 8?

(A*) (CH3)3sN > (CHz)2NH > CH3NH2 > NH3 (B) (CH3)2NH > (CH3)sN > CH3sNH2 > NHs
(C) (CH3)2NH > CHsNHz > (CH3)sN > NHs (D) (CHs)2NH > CH3sNH2z > NH3 > (CHs)sN
(CHB3)3N > (CH3s)2NH > CHsNH2 > NH3

Find the order of basic strength. (If R = Me)? &R el &1 %49 g5y | (A R = Me) ?

(I) RaN*OH™ (I RsN (1) R2NH (IV) RNH2

A 1> > 1V >l @) IV>Il>I1>Il ©n=1v=1->lI O)>1V>1>1l
(A) Anionic bases are stronger than neutral bases and (2° Amine > 1° Amine > 3° Amine > NHs)

(A) TS &R SERIF &R ¥ 1fdd e 81 8 T (20 THIF > 10 Ui > 3° THIF > NH3)




A-4.

Sol.

A-5.n

Sol.
Sol.

A-6.

A-7.

Sol.

A-8.m

Which of the following cannot be a base? =1 # & ®I9 &R &1 &1 AHaAT?
o
0] 0)

OH Nc” NH,
(A) © (B) CH,-C-NH, ©) © (D)
Il
o
@
NH,

O

It does not have any lone pair of electrons to donate to H® ion.

THG U HO B 39 & oIl BIE Yol geragi= IiH T8 2 |

Select the basic strength order of following molecules ?

fa=ferRaa et & ford e |med &1 98 %9 8 ?

O O 0O y

) " | |

H H H
() Piperidine (1) Pyridine (1) Morpholine (IV) Pyrrole
() o= (1) = (1) Areiets (IV) 9rRTa
(A) (IV) > () > (1) > (IV) B) (I > 1) > (1v) >
©) == =>qav) DO )=y > 1)y > V)

() sp3'N', (lll) sp®'N"and — | effect, (II) sp2'N', (IV) Aromaticity (Ip delocalised)
(1) sp3'N', (lll) sp3'N' Ta@ — | g¥ma@, (Il) sp2'N', (IV) WrAfeawar (p faRenfraga)

Arrange the following in increasing order of pKa value ?

ﬁﬁaﬁpKaﬁm$aﬁgﬁwﬁmﬁ%W?

NHCH, NH,
QW@ w0
AN I <l< @ H<i<l ©m<i<l DO)h<l<l

Select the decreasing order of relative basic strengths of following species :

Tﬁﬁﬁ?ﬁmﬁ?ﬁﬁaﬁa%%ﬁ&wmuww‘mmganww

o \ N \ N \ N
@ (N @ (11 @ (V) @
A 11> 1IV>1>1 (B)III>I>IV>II (C)III>IV>I>I| (D*)II>I>IV>III
I - + M effect [l - — NO2 (-M effect) IV — — | effect
- +MYHE Il - — NO2 (-M 9HT1a) IV — — 94919

Select the basic strength order of following molecule :

1 arupell @ R Wl & HH B T HRY ¢



NH,

NH, NH, NH,
0 o @l
CH,
(1 (1)

(1) (CH)3
v
AYIT=>1>1V > B)I=>1vV=>Il>I (SN OHIV>1>1>1

Section (B) : Acidic strength

WU (B) : AT ATHLAT

B-1.

Sol.

B-2.

Sol.

B-3.

B-4.

Sol.

Sol.

B-5.»

Sol.

B-6.

Among the following compounds, the strongest acid is :

fer=forRRaa At & 9 Haifte vaa sreia difie o © -

(A)HC =CH (B) CeHs (C) C2He (D*) CH3OH
Conjugate base of (D) has negative charge on oxygen.

(D) & YT &R H FUTHS MIY ATRAS & U B |

Which of the following is not correct decreasing Ka order.

frforiad 4 | 9T Ka @ gcd g3 %9 4 781 2 |

(A*) CHa4 > NHs > H20 > HF (B) CH3—OH > CH3—NH2 > CHz—F > CH3—CHzs
(C) HI > HBr > HCI > HF (D) PhOH > H20 > C2Hs0OH > CH3—C=CH
Acidic strength is directly related to stability of conjugate base.

(@i |l AT &R & Wi @& |FATU © )

Which of the following acid has the smallest dissociation constant ?

=1 ¥ 9 f5a sl &1 Ao Rerie fAeraq & 2

(A)CHS—TJH—COOH (B) O2N—-CH>—CH>—COOH
NO,
(C*) CI-CH2—CH,—COOH (D) NC—CH>—CH>—COOH

Find the strongest acid among the following compounds is :

9 I T QD § gaead o BT F9q DI -

(A) HOOC—(CH2)—COOH (B*) HaN®—(CH2).—COOH
(C) F—(CH2)—COOH (D) CHs—(CH2)>—COOH

®
H3N®—(CHz)2 — COOH has strongest acid due to strong —I effect of —NH; .

@
HaN®—(CHz)2 — COOH, —NH; & U9 —| Y91d & $ROI Jaeid 37 & |

Which of the following option shows the correct order of decreasing acidity :

=1 3 9 P fAFed sl & |8 gcd gU H9 B FeRia Fxar 2 ¢

(A) PhCO2H > PhSOsH > PhCH20H > PhOH  (B) PhSO3H > PhOH > PhCH20OH > PhCO2H
(C) PhCO2H > PhOH > PhCH20H > PhSOsH  (D*) PhSOsH > PhCO2H > PhOH > PhCH20H
PhSOszH > PhCO2H > PhOH > PhCH20H.

Arrange increasing order of acidic strength of following dibasic acids :

(I) oxalic acid, (1) succinic acid, (Ill) malonic acid, (IV) adipic acid

Alll<l<I<IV @B I<l>I>1v CHI>1m=>I1>1v O)yln>1>nm<iv
1 fgaRaI ol @ ol dMed & 9gd g HA W aRed Hifuy

(1) iRt ard, (Il) TS 3rd, (I1l) Felife &rd, (IV) TSIft® 3ra

Alll<ll<I<IV @B I<l>I>1v CHI>1m=>I1>1v O)yln>1>n1<iv



OH OH Q
NO,
B-7.
NO,
N

H
0O,
I II III
Arrange above phenol in increasing order of pKa value :
SWRIET Bl D pKa A S d&d Y P H FIRAT BT
A I<Il<1 @) H<i<l CH<I<I D) <<l
Sol. pKa order (pKa@T pH) : I < Il <1l

B-8.  Order of Ka of following acids is : fFr=feiRad arall @1 Ka & HH H gafRkerd &1 :
O

Q o)
! | |
C-OH
/©/ \OH /©/ [ ] o
O.N CH,O
| Il 1
(A) 1> 11> 1l (B) Il > 1> 1l (CH1>101> 1l D)yn=>1>1
0]
é\ g—OH C-OH
Sol. /[:j/ OH>[:j/ > /L:j/
ON CH,O
I 1 Il
(Strong —I, =M effect of -NO2 group) (+M effect of —-OCHs group)
(—NO2 HHE &I Ude -, —M UHIa) (—OCHs ¥Hg @1 Ydcl +M YHI9)

B-9.  Arrange the following compounds in increasing order of their acidic strength.

=1 Al &1 orei A & ded g HH A FaRerd @ |

COOH COOH COOH OH
CH, Cl
I Il I v
AN IV<Ii<I<Il B)I<l<ll<IV O Iv<il<llli <l DO)I<lli<li<IV
Sol. —-Clo—-1>+M; — CHsz —»> H.C. and 711 + |

B-10.= Find the order of Ka of following compounds : =1 If®i & Ka 719 &1 69 3d o

fooH COOH GOOH ¢OOH COOH
() 0 @ () (V) V) @Noz
OCH, NO,
NO,
A I<li<Ili<IV<V @B IV<I<lli<li<V @©)I<I<I<IV<V ((DYI<I<II<IV<V
Sol. On the basis of stability of conjugate base due to electronic effects.

(SIS g9E & PRI G AR & WARIE HH B AER W)



Section (C) : Feasible Reactions of Acids and Bases

QU (C) : 3 TAT &R I AT ATy

C-1.

Sol.

SO.H

1 Mole of CH,COONa CH,COONa &1 Udh Hrel

COOH |
The products will be : 3f¥fgrar # IdrE 8RN
SOH SONa

(A) + CH3COOH (B + CH3sCOOH

COONa COOH
SO,Na

(C) + CH3COOH (D) Reaction is not feasible (AffsHaT FETd &l 7)

COONa
SO.H

is more acidic than CHzCOOH.

COOH
SO,H

CHe,COOHa%gamﬁﬁTﬁ-cﬁ@ 31 et B |

COOH

C-2.» Which of the following reactions is not feasible? /1 # 3 BI=A AMWAHAN FEITT &1 87

Sol.

COOH COONa

A) + NaHCO: —> + H20 + CO:
SO.H SO,Na

(B) + NaHCO; — + H20 + CO2
OH ONa

(C% @ + NaHCO;s — @ + H20 + CO2

COONa COOH COOH COONa

(D) @ + @ — @ +
NO, NO,

The stronger acid displaces the weaker acid from the salt of weaker acid.

Uddl 3T, Al R B oaul H | g 3r B favenfid sy 2



C-3.  Which of the following will accept H* from NH4* ion. f71 % & &1 NHa* STRI9 ¥ H* U89 HRAT:

NH,

(A) @NH2 (B) (©) [ \ > (D*) CH~CH_~NH,
|
CH, H
COOH
2 Mole
C-4. /@\ WCO; Product (S9TR)
HO SOH
COONa COOH COONa COONa
A /@ ®) /@\ () ©) /@
NaO SOH  NaO SO,Na  HO SO,Na NaO SO,Na

Section (D) : Tautomerism
QS (D) : TATIIGT
D-1.» Keto-enol tautomerism does not observe in : BIcl—sHtal omaaadl 7= 4 4 fead =g 8

(0]
Il I Il I
(Ax) CHs—C—H B) CoHs—C —CH, (c)C¢Hs — C — CH(CH,), (D) C;H;— C - CH,- C —CH,
Sol. Due to absent of a-hydrogen with respect to C=0.

8.  C=0 o W& o-BIggio @l Ui & BRI |

D-2. The enolic form of acetone contains :

(A*) 9 o bonds, 1 = bond and 2 lone pairs (B) 8 ¢ bond, 2 = bond and 2 lone pairs
(C) 10 6 bond, 1 = bond and 1 lone pair (D) 9 6 bond, 2 © bond and 1 lone pair
e & gHifld ®U § IufRkerd ® ¢

(A%) 9 6 99, 1 1 99 TT 2 THTdHI Sodgid IH  (B) 8 ¢ 98, 2 1 98 TAT 2 YD Solagid g
(C) 106 94, 1 99 TqAT 1 YhId! Seidgd g7H (D) 9 6 99, 2 n 99 T 1 UHTS! Sidg = ™

He . Ao oM
Sol. CH,—C—CH,=— C=C=C 9 ¢ bonds; 1 & bonds and 2 lonepairs.
H%l ol SH
H QOsH
Acetone Enol form
(ketoform)
N H H
CH.—C—CH, =— § =X, . N
c”) H Q-H = 9038 1ndd 3R 2 Thrl gaiagi= ™
RIS ERISAR]
(#1eTeu)
(@)
D-3.  Molecule can be enolised by which hydrogen ?
HY
H

(A) y—H (B*) z-H (C) both (D) None of these



(@]
i BTl B SISO §RT gAleiidd Bl ?
Hy
HZ

(A) y—H (B¥) z—H (C) =i (D) S ¥ B &
D-4.  Which among the following compound will give maximum enol content in solution ;
@ T N # | B DE B e § 4 ged Afdman g |
0 T 7
(A*) CH,—C-CH,—C-CH, (B) CH;—C—CH,—C—CH,
[ I
(C) CH,—C-—CH,—CH,—CH, (D) CH,—C—CH,—COOCH,
' H
O-H....O
D-5.= Arrange the following in decreasing order of percentage enol content.
71 @1 g9l gcd IR & ¥cd §U 9 3 aRed HIfTY |
(0]
0]
(i) (ii) L:\L (iii) L:/I/ (iv)
O O O
(0]
A 1>1>1> 1V @ I=>1>1>1v @ n=m=>Ir>v O)YMm=>1u=>1v=>I
PART - lll : MATCH THE COLUMN
HAT - 111 DIeH BT AT BHIFSTY (MATCH THE COLUMN)
1. Match the column ™ BT -
Column-I (Keto) ®fe-1 (H1eh) Column-II (% enol) HieH-11I (% $Hi)
(A) CH:-CH=0 xX) [95%
(B) Ph-C—-CH,-C—-Ph (y) 76 %
]
(C) | CH,- (l‘T —CH, - (|:| — OEt (z) |0.0001%
0] @)
(D) CH3—(|f—CH2—(|‘T—CH3 w) |7.2%
0] 0]
Ans (A-2);(B-x);(C-w);(D-y)
2.m Match the column :

Column-I Column-II

OH
NO; NO,
(A) | NaHCOs will react with | (p)

NO,




0
®) | Na will react with @) @_%_OH
(C) | NaOH will react with 0] @—OH
0
(D) | NaNH:z will react with (s) @—#—OH
o)
e S -
Pier-1 -l
OH
NO; NO,
(A) | NaHCO; faa st fan & | (p)
NO,
0
(B) | Na frerss @mer foban avm @ @_%_OH
(C) | NaOH f&aa @ fovam s (n @—OH
o)
I
(D) | NaNH. f&as @ fan wxm (s) @—E—OH

Ans. (A-pgs); (B-paq.rs);(C-p.a.rs);(D-p,q.r.s)

Bl Exercise-2 |

w Marked questions are recommended for Revision.

»w ffed ue qIeRv™ I 9 B

PART -1: ONLY ONE OPTION CORRECT TYPE

AT : HId TP Aol fdhed THR (ONLY ONE OPTION CORRECT TYPE)

lna Correct basic strength order is : &g AmHed &7 T HH ® :

NH, NH, NH — Et NH,
p q r s
(A)r>q>p>s (B)r>p>q>s (©q>r>p>s (D)r>q>s>p
NH — Et NH, NH, NH,
Et NO,
Sol.(B) > > >

(+ | effect of Et) ortho effect —1& ortho effect
of Et is base of NO, are base
weakening weakening effects

effect



NH - Et NH, NH, NH,
Et NO,
Sol.(B) > > >
(Et &1 + | gura) Et 7 arell N%ﬁ @ —I
YHTG &R Bl St e 21? il
gdd dRl B T
2. The order of basic strength of the given basic nitrogen atoms is :

frrafaRed Qe d R R & AEeio AR &) &R 9Hed &1 9el $H 8

i\|j 111
H
AM>1>1>1Vv @ HM=>1>1>1v Q) I=n=>I1=>1v OHN=>N>1>1V
3. In the labelled N-atoms which is correct basic strength order :

3ifpd ATSEISH WA H FEl NI AL BT HH © ¢
H

|
1 N
J/(/\)N:/ENHQ)
0] N (@]

|

H
@)
(A*)2>1>3 (B)y3>1>2 (C©)2>3>1 (D) All are equally basic
(AN 2>1>3 (B)3>1>2 (C)2>3>1 (D) I FHM ©U ¥ &R 2 |
4. Choose the strongest base among the following : /1 § Uacia¥d &R &1 709 BT :
NH,
NH
N N
|
H
Sol. Only in (D) the ¢.p of N atom is not involved in resonance with benzene ring.

®act (D) # N URATY] &I YD J7H ol a1 & A1 AgAE 3§ afFd 81 7 |

5. Select the basic strength order of following molecules?

fa=fofRaa el & o e |med &1 I8 $9 8 ?

@
NH CH i (ll
N CH H,N
Y @
O
I I I

A > 1> @) 1>1>1 ©1>1->1 o) m=>1>1



Sol.

7.5

Sol.

Sol.

> 1>l
The basicity order is inversaly related to delocalisation of lone pair.

& AW UHTH) godgi I & fRITaxe & GahATgar &Il 2 |

Which is the weakest base among the followings? f= # & ®I941 gdea¥ &R 2 -

CH,
CH,
7 7 % 7
H,C” N N N

HC” N~ “CH,

Write the order of Kg; values of following acids : &3 I sell & Kg @1 wred gy &4 o fafy :

H COOH H /COOH H /COOH
N e c
I | |
C /C\ /C\
CH,” Ny H”  “cooH HoOC H
(N (1N (1
AS I >1> | @ 1>1=>1 ©m=>li>l O)n>1>1ul

On the basis of electronic effect and hydrogen bonding. (S@aGi® U4 U4 BISgIo 98 & IMUR W)

The acid strength order is : 3= ALY & HH & :
o) OH

OH
HO\(ﬁ/OH CHs\CI‘i/CH3
o7 OH o o)
I 1 101 v
(A) 1>V > 11> Il BN >1>11> IV ©)N>1>1>Iv O* 1> 11> 11>V
€]
0 OH 0 O
\\\\ @ \\ 9 (€]
i | O\Q /O (@) (-QO
| ] == P / 7
/ L d L d L d
o/ OH o) o i ) | \
&) e
9 o ° o

System is aromatic in nature. So, to gain aromaticity H® are easily released.

Afe WHfes uHfa &1 8 sHferd Wifewar dem & ford HO o & € <@ 2|

(X) (CeHsCIBrCOOH) are a dihalosubstituted benzoic acids. The strongest acid among all isomers is -
(X) (CsHsCIBrCOOH) U TEedll uftRenfid dwsiigd ord 8, 39 vl FHIaIdrdl H | YdoraHd 37 &I
[Acid Base, Test Bank]
COOH COOH COOH COOH

Br Cl Br Br
(A) (B%) ©) (D)
Cl Br Cl
Cl



Sol.

10.=

Sol.

11.

Sol.

12.

COOH
Cl Br
(Due to ortho effect) (3Nt T9@ & HROT)

The order of acidity of the H-atoms underlined in the following compounds is in the order :

1 Al # Y@ifra H oY) 1 eelierar &1 %9 B

() Ph-CH,-CH, (I) Ph—-CH=CH-CH,  (lll) Ph-CH=CH, V) [ cH

y
(A%) V1151511 (B) 11I>IV>111>] (©) NI>IV>I>I (D) I>11I>11>1V
V> 10> 1> 11

Structure 1V is most acidic as the conjugate base is aromatic.

AT IV TS A & Hifh 3BT Tl &R WIHCS & |
Most acidic hydrogen is present in : =1 # Haifd® srefia grggro™ SuRerd ® :

0] @) )
(A) M (B) (C*) (CHsCO)sCH (D) (CHs)sCOH
i
CI)—CH3
(C) CH, |C|3 C- ﬁ CH, (Active methylene group).
o) (é)o
Most acidic
hydrogen
i
C|3—CH3
(C) CH,— ﬁ c_ﬁ_cH3 (Afsha A FE)
O O

|IMF AT BRI
The correct orders are : f&3 T ATl # I8 HH9 8 :

COOH COOH
H,C CH,
(A*) > Acid strength (3r<fia ATHe)
H,C CH,
NO, NO,
OH OH
(B) > Acid strength (3Tt ATHe)
O,N NO, O,N NO,
NO, COOH
NH,  NH,
(C) > Basic strength (&TR1T AT#7e3)



OH OH

NO,
(D) @/ > @\ Boiling point (Fa2is fawg)
NO

2

)
HO—CQ) O=C—0OH
H,C CH,
Sol.
H,C CH,
N Ny
o7 ™o 0 "o
@ In (+1)
(-M)
acidic order is . due to the presence of ortho effect on — COOH group
AT BT HH 2| — COOH | WR 3ifeff yara & SR & SR
13. Observe the following sequence of reactions :

o1 arfifehan 9 @1 & yae <Ry

®
NH,CI® NH, [Nj

|
® 0O
+ CHaNH: — @ @ + CHNH.CI (';—)> + CH:NHz + |l e

N
|\ o
H H|CI
CHa—(f—NHZ
NH
CH, - C — NH, P
ol cP + [N] ®3)
NH, |
H

Select the correct option regarding the relative basic strength (K,) :

&R A (K) @ A< 4 98l f[Aded &1 == S

NH,
(A) >CH,-C-NH, (B)Q > CH,-C-NH,
|
NH ,L ll\llH
(C*) CH—C-NH,>CHsNH (D) CHsNH; >
; NH; NH; Q
NH r||

Sol.  On the basis of availability of electron pair. (SIFEM JTH & ITAAT B IR UR)

14.=  Order of Ka which can be predicted by following reaction is :

fr=forfRaa ifAfshar & SMYR W Ka &1 hE 9T BINT ¢



__NaNH, o Ng CHo H,0
C— H——NH —~25HC=CNa + Ph,CH ——>HC = CH + NaOH

©

(A) NHz > Ph3CH > C2H2 > H20 (B*) H20 > HC = CH > Ph3CH > NHs3
(C) HC = CH > H20 > Ph3sCH > NH3 (D) PhaCH > HC = CH > H20 > NH3
Sol. On the basis of stability of conjugate base due to electronegativity.
(gl & HRY T R & ARG HH & AR W)
15. The gases produced in the following reactions are respectively
=1 afaforanett @ S 9 wwen Bl —
I CHsNHz2 + NHsBr —
Il CHsSOsH + NaHCO; —
I : CHs*ﬁ*NHz +NaH —
(A) NHs, NHs, CO2 (B) NHs, SO2, H2 (C) NHs, SO2, NHz (D*) NHs, CO2, H2
16. Decreasing order of enol content of the following compounds in liquid phase
ﬁwmﬁﬁaﬁmwﬁgﬁammwmgwwéz
o]
HH 0
CH,—C-OEt
(2) (3) ()
(A)2>1>3>4 (B*)1>2>3>4 (C)4>3>2>1 (D)3>1>2>4
PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE
HHAT - 117 Udhdd Q—C[ fg—ti\”lfdn HIH YPhIX (SINGLE AND DOUBLE VALUE INTEGER TYPE)
1. Consider following compound, which H-atom deprotonated first ?
=1 e § PN BTgEIoH WA &1 Amfeiave gga 8 ?
¢ H
H@
Ans. 2
2. How many of the following are correct orders for Basic Strength :

/1 9 9 i &1 R 9l &1 B9 98 B ¢

Si: CHa—lTlH > CHs-NH2 > CHs_’Tl_CHs
CH, CH,

So: Csz_NH > Csz_’TlH_Csz > C2Hs—NH:2

I
C:H, C.H,



Ans.

Ans.

Ans.

U

Ss: N > > C2Hs—NH:2

Q-

N

@@
@

4 (S1, S2, S4, Ss)

How many following compounds are more basic than aniline.

ﬁwﬁﬁﬁmﬁtﬁﬁl‘cﬁﬁﬁﬂﬁaﬁfﬁmﬁl

CH3\ H,
H, NH-CH,

@@©©

5 (i, iii, iv, vi, vii)

How many of the following compounds give CO:2 on reaction with NaHCOs.

ﬁwﬁﬁﬁmﬁa‘ﬁfﬁNchosa‘)wasﬁir@ﬁmwcozéﬁ%l

o SO,H

) . ©) @
%

COOH NH,
, HCOOH, C:zHs—OH, CHsCOOH,
NO,

6 (i, ii, iii, vi, vii, ix)
How many of the following are more acidic than HCOOH.
=1 # 9 f%a HCOOH @ g & AIfdF iy B |
() CH, — COOH (iiy CHs~COOH (i) OOC—CH,

I

Cl
(iv) NC-CH>—COOH (v) <|3H2—COOH (vi) CH, —

I
F NO,

(vii) CH, — COOH (viii) (|3H2 —COOH
|

NH- NH;

— COOH



Ans. 5 (i, iv, v, vi, viii)

6.2 How many of the following compound have less pKa than benzoic acid :

=1 % 9 fras et &1 pKa 719 I<1SH 3 I B B |

COOH COOH
OH
(i) HCOOH (i) CHsCOOH (i) (iv)
COOH COOH COOH COOH

@ (i) @ (vii) (i)
NH,

Ans. 5 (i, iv, v, vi, viii)

7.2 90 g of acetic acid react with excess of NaHCO3 then what volume of CO2 will produce at S.T.P. Write
your answer in terms of nearest integer.

S.T.P. R 90 U9 THIfed 37l NaHCO3z & Mfdd & |1 fshar &xar 8 99 CO, &1 fhan smaa= g
BT | ST IR FHIORT gunids H Y |

Ans. 34
Sol. CH3COOH + NaHCO3 —— CH3COONa + H20 + CO2
90
=— =15
60

v=224x15=33.6~34

8. In how many of the following pairs first will have higher enol content than second.

=1 A 9 fras el & g o A fgda @ gomn # ofde $9fa oea T@an 2|

~_-COCH; ﬁ
(i) CH2 & CH~C-CH,
COOEt
__COOEt 7 9
(i) CH, & C C
N N
COOEt CH3/ CHZ/ \OCHB
0 0 0O 0
(iif) y) y: g lc':
N N
CHs/ CHZ/ \CHa CH3/ CHZ/ \OCH3
0] 0 @) 0
w I X o LT
e’ er” DeH, pr” e eh
Q 0
Jo¥'s
0

Ans. 3



Ans

Consider the following compound and write number of enolizable H-atom

=1 JIffrer 3 SURA SATAIHRYT AT H-IRATY] &1 =1 forfay |

O

10

0O

o)

PART -1l : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

AT -1 ; Uh T Ub A I I8! fdded JhR

1=

KRN

Which of the following is/are correct for basic strength : [Made by SNC_2015]
Ry amed & fow f9 & 9 P fAwen a8 8/2 ¢
(A) (CHs)z2NH > (CHs)sN > CH3NHz > NHs (B*) (C2Hs)2NH > (C2Hs)sN > C2HsNH2 > NHs

(C*) PhNHz > Ph2NH > PhsN

1\/
2

Pyrimidine

{2 (S

H H H

Imidazole

Purine

Among the following which statement(s) is/are correct :
(A*) Both N of pyrimidine are same basic strength

(B*) In imidazole protonation take places on N-3.

(C*) In purine only one lone pair of N is delocalised.
(D*) Pyrimidine, imidazole and purine all are aromatic.

67 \4

— 5
/ \ 8 SN,

71 9§ 9 P $UF L 5/8 ¢

(A% R & QM1 N I=ETY] T &R | i 2 |
(B*) SRSl H WIEdR0T N—3 TR BT 2 |

(C*) =R # Hacl Udh YdhI! goldg g faRemiad B |
(D*) RO, shsoiiel dem = ot Wiifew 2 |

Consider the following compounds

o] o] o] o
I Il

| |
—~C-OH F=CH,-C—-OH Ph—CH,-C—OH CH;—CH, —C—OH
(M

() () (V)

Which statement is/are correct :

(A% 1 > 11 > lll >V (Acidic strength order) (B) | is most acidic because of — M effect of — NO2 group
(C*) I is most acidic because of — | effect of — NO2 group

(D*) IV is least acidic because of + | Effect.



6.2

fo=r Aft & fog eiar @) o we 8/8
o] o]

I |
O,N-CH,-C-OH F-CH,—C-OH Ph—CH, —

Q) (1) (in) (V)
AN 1> 11> 111> 1V @i amHed &1 )
(B) -NO, &g & —M U¥T@ & SR | 1f¥d el 2
(C*) —NO; g & —| 99[@ & BRI | Af¥FH 31l
(D*) +| 99T B BRI IV B I Ta9 HH 8 |

Carbolic acid is less acidic than : ®EifeT® 37 fFad &9 =iy B -

O
@]

O=
O
I
O
I
w

|
@
I
|
O
|
o
I

(A*) CH3COOH @) H C OH

(C» Hﬁ@—OH (D*) H 04@—
NO,

OH, OH,
Observe the compound and choose correct statement :
(A) It has carboxylic acid group (B*) It is Ascorbic acid
(C*) Hp is most acidic Hydrogen atom (D) Ha is least acidic Hydrogen atom
IWRIFd WS & oy FE HAF BT F99 DI
(A) 35 FraffRIferd o Tg ® (B*) I8 ThIfdd ot B
(C*) Hp 1fI® 3Telid BISgIoM URATY 2 (D) Ha &9 3Tl BISQIOH URATY 2

Which of the following reactions favour backward direction?

1 A 9 IRl e e fawn & forg srgaa 27

COOH COONa GOONa COOH
w@ @ @ : @
OCH,
ONa CH,-OH OH CH,-ONa
—_
JORORJOR
cl cl
NH® | X NH,
ol ) - = W .,
7 )
COOH COONa COONa COOH

"9 Q@ - Q@ -



8.»

The correct statement(s) concerning the structures P, Q, R & S is/are
TRT18N P, Q, RTAT S & e § AL H2H 2l |

e
/O\H jﬁ i )O\
X o \© HN™ M SRV
N N N
® Q (R) S o Ml o Lo
HOJ\N)\OH &P O//]\',“/LO OJ\',“)\ O
H H
(A*) Q & S are not resonating structures (B*) R & S are resonating structures
(C*) P &R are tautomers (D*) P & Q are resonating structures
(A*) Q 3R S AR H=T T8 & | (B*) R 3N S IS Aa T 2 |
(C*) P 3R R garaady 2 | (D*) P 3R Q AT HAT B |

Among the given pairs, in which pair second compound has less enol content :

DY ANfD & g ¥ g e &0 47 Ted @ 2|

o O 0]
O
(A% (:/l/ and eI Il (B) (j and Tef (j
CH; —C—-CH,4
O

0] 0] O

(CH @ and den (j (D) ij and den
@]

PART - IV : COMPREHENSION

| - Iv : TS (COMPREHENSION)

Read the following passage carefully and answer the questions.

771 =0T B WMYdS Ufed TUT Ul & SR SITY |

Comprehension # 1

Ortho effect is a special type of effect that is shown by o-substituents. This ortho-effect operates at the
benzoic acids irrespective of the polar type. Nearly all o-substituted benzoic acid are stronger than
benzoic acid. Benzoic acid is a resonance stabilised and so the carboxyl group is coplanar with the ring.

An o-substituent tends to prevent this coplanarity.

I # 1

1w

Sol.

aifert gwra U fal¥re YaR &1 u9E 8rar ® o {6 o-ufoRemly g1 <wrtar irar 21 et uva a=iigs s
d yfera g 2, @ ufrerdt &1 318 W gd g9 81 | 9 |l o-ufiRemdl dRis® of Wl dwailsd

37 PI IUET AP Ud B © | dllgd A U ITIG g1 IR Uil 8 Ud gaiord Plaiiddd T8

Tl & 1Y AT BIdT 8 ifh o-ufoRemdl 39 IHdIdr Bl b BT YT BT 2 |

What is the order of K, of following compounds ? = @iffrei # K, &1 %4 a1 8 ?

COOH COOCH COOH COOH COCH
@)/NO2 @Br @CI @F @:(OCH3
I II III v \

AHNI>U>U>IV>V B)YH>I>M>IV>V (C)V>IV>HI>I>I (D)I>1>1>V >V

On the basis of electronic effect because ortho effect is common in all the above. (§eiaci® yvd &

IR W RNfh il gvrg Saq w # FEH B 2 0)



2.%

Sol.

KRV

Sol.

Which among the following will be the strongest acid ?

1 § @ PITAT gdAqH 3T BN ?

COOH COOH COOH COOH
OH OCH,
) (I (i) (Iv)
OCH,
(A | B) € (D) IV

On the basis of hydrogen bonding because ortho effect is not observed by OH group.

ETESIoM 9 & YR W F4ifd 3ifelf g9 OH |8 g1 ufdra 721 2ran)

Which of the following is/are correct pKa order ?
fr=foRad & @ o9 wedl # pKa® %A &1 981 FeiRor fear g 2
COOH COOH COOH COOH

&5 -8, ¢

(B*) CHz — COOH > @CH COOH > @COOH @

COCOH COOH COOH
i ~ i ,CH, i i

NO,
COOH COOH COOH COOH

Q-0 -0" - O

On the basis of electronic effect and ortho effect. (oiasi=e T¥Ta e il UwE & MR WR)

Comprehension # 2

The lone pair of amines makes them basic. They react with acids to form acid-base salts. Amines are
more basic than alcohols, ethers and water. When an amine is dissolved in water, an equilibrium is
established, where water acts as an acid and transfer a proton to the amine. The basic strength of an
amine can be measured by basicity constant Ke.

Arylamines are less basic than alkylamines because the lone pair of nitrogen is delocalised with the
aromatic ring and are less available for donation.

Substituted arylamines can be either more basic or less basic than aniline, depending on the
substitutent. ERG substituents, such as —CHs, —NH2 and —OCHs increases the basicity and EWG
substituents, such as —ClI, -NO2 and —CN decreases basicity. While sp2-hybridized nitrogen atom in
pyridine is less basic than the sp3-hybridized nitrogen in an alkylamine.

FITBE # 2

THHEl & THTdl gerdg g7 (lone pair) 372 AR 9910 B | 9 3Fdl I R dR IFA—&R oaul 99 B |
THH, Uehlalel, 2R UG U &1 3fUen 31 &g 8| 99 f&h Tiia &1 ofal # fIora fovan Siram g, @ v
g erfa B 2, ROrgd o) Ue 3R @ dRE B Rdl © SR THIF Bl Wi RAIaRd BRal B |
T P &R e eI ReRie K RT ST &1 S Fobal § |

TRATHH, Tfedada &1 e $F &g Bl 2, Rifd AIgror IR SURIT THTd! soidg= I WHCH
I B ngAdg B W fRGT & SIdr ® 97 §F @ o B e B |




gforemdt TRATHE Ufrelid @Y emen a1 @1 3ifd® R A HH R B IHhd &, ol fb gfoRemd w ik
HRAl 8| ERG UftRamfl S 6 —CHa, —~NH2 3R —OCH; &TRIIdT &1 9ed 8 iR EWG UfoRemd)l S —Cl,
~-NO2 3R —CN &RIIdl B HH B © | SIafd ARSI 3§ sp2-FHiRd Aggo URATY], Ylehagda 9 spi-
AHRA IS DI 3MUeTT HH TR BIdl T |

4, Select the correct order of Kp.
(A) CH3NH2 > NaOH (B) Pyridine > CH,—NH-CH,
(C*) p-Methyl aniline > p-Chloroaniline > p-Amino acetophenone
(D) p-Bromoaniline > p-Nitroaniline > p-Amino benzaldehyde
R AFd & T4 § 981 fdbed g |
(A) CHsNH2 > NaOH (B) €= > CH,~NH-CH,
(C*) p-#fral Tfele > p-FARITAAR > p-TiiAl Tirefha
(D) p-SHITfel™ > p-ATSgUelid > p-THHEI~fesess
Sol.  On the basis of electronic effect. (FeagIH UHIG & IR TR)

5. pKb order of the following compound is :
for=1 AP BT pKp HH R
(1) NH20H (I1) NH2NH2 (1) NHs (IV) H20
(A IV>I1>11>1 @ Hm=1n>1>Iv QO 1>1v=>1>1 O)M=>1>1=>1v
6. The most basic carbanion is : (GOCE-CAC(0O)_E_203)
9IS T BRI B
2]
CH3

o

e
) m (B) CH=C ©) (D% @

Comprehension # 3
Observe the following reaction and answer the following questions :

_"H,O
3 % b P+ (s)

Q
eOH (traces) P minor

Ph—-C-CH,~C-H—————> [ (P)
Il O ™ Q— 1Oy . (R)
(T) Intermediate major

T # 3
R m afAfhan &1 Jeror IR v 99y B SR AR

H,0
T s 1S +(S)

€] /Q1
Ph—C—CH,~C-H A (&) Pleg H.O o o
Il I Q,——5 HO  +(R)
(M) —— T IR
7. The product ‘R’ is : @€ ‘R’ & :
(A)Ph—IC=C=(I3—H (B)Ph—ﬁ—CH=(I3—OH
OH OH 6] OH
(C) Ph—ﬁ—CH=?—H (D¥) Ph—?:CH—ﬁ—H
o) OH OH o)



8. The structure of Q1 is : Q1 @I T © :

(A)Ph—?=CH—ﬁ—H (B)Ph—IC:C:(I':—H
o° o) o® 0°
S]
(cr) Ph—C-CH=C-H (D) Ph—C-CH-C-H
1] | 1l 1l
O o° o) 0

Comprehension # 4
Answer Q.9, Q.10 and Q.11 by appropriately matching the information given in the three columns of the
following table.

Column-1, 2 & 3 containing starting material, reaction condition & electronic effect /

intermediate respectively.

Column-1 Column-2 Column-3
cl
() 0] ShCls/ AlClzanny) | (P) Rearrangement
Cl
(1 (i) Na (Q) | Resonance

~
D
=

(1 (i) | H* (R) | Hyperconjugation

IT—=Z
el

(V) (iv) | NaOH (S) | Carbocation intermediate

T #5
Pfem¥-1,2 9 39 HAY: RIS B RSD, Afhar aRRefIA vd goaei™Ne g,/ qegadi
R ™ R
Pletd-1 PlctH-2 PHlctH-3
Cl
(1 (i) | SbCls/ AlClannyy | (P) | gifa=ard
Cl
(1 (i) | Na (Q) | 313«
/ \
() ﬁ\ (i) | H* (R) | sfecigraawam
|
b H




10._

11._

Cl

(IV) (iv) | NaOH (S) | FEEAE HeHa

Which combination will give hydrogen gas ?a

DI g H IE He 19 grad 8T ?

(A) (1) (i) (P) (B8) (I (i) (R) (C*) (V) (i) (Q) (D) (1) (iii) (P)
In which product formation is not possible ?

PITH JTH H SIS YT T8l B © ?

(A) () (i) (Q) (B8) (N () (R) (C) (I (i) (Q) (D*) (V) (i) (S)
In which amongs the following aromatic product will not form ?

P W H WHIfed SR 9T T8l gl § 2

(A*) () () (P) (B) (I () (Q) (C) () (iv) (Q) (D) (V) (i) (Q)

N
J

PART -1 : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IT-JEE (Ul aui) & w3

* Marked Questions may have more than one correct option.

* fafeed ued te 9 e ) fdwey aral ueH B -

1.

Sol.

Sol.

Which of the following acid has the lowest value of acid dissociation constant : [JEE-02(S), 3/90]
fr=iforfad & | d—¥ ord & ford sl faaie ReRi® (acid dissociation constant) &1 A9 <JAaH 287
(A) CH3CHFCOOH (B) FCH2CH2COOH (C*) BrCH2CH2COOH (D) CH3sCHBrCOOH

Acidic strength oc Dissociation constant of acid. In given acids order of acidic strength

CH3z CHFCOOH > CH3CHBrCOOH > FCH2CH2COOH > BrCH2CH2COOH

Hence in these smallest dissociation constant for BrCH> —CH>COOH

AT AT oc JF BT IS ReRTa | o1t T T sl &1 areiy e 1 8rm

CH3 CHFCOOH > CH3CHBrCOOH > FCH2CH2COOH > BrCH2CH.COOH

g9 9! § BrCH, —CH.COOH @1 fauio Rerid daw &4 2 |

Match the Ka values : [JEE-03(M), 2/60]
Compounds Ka
(@) | Benzoic acid 0] 3.3 x10°

(b) OQN—Q—COOH (i) |6.3x10°

(d) C|—©—000H (i) | 30.6 x 105

© |

co-@—oow (iv) |6.4x10°
(f) ch—Q—COOH (V) 4.2 x 105
f=faRaa el &1 Y TR K 99 | Sfa e i |
ifires Ka
(@ | Igd I (i) 3.3x10°5

(b) OzN_Q_COOH (i) |6.3x10°

(d) C|—©—000H (i) | 30.6 x 105




Ans.

Sol.

Sol.

Sol.

(€) HGCO—Q—COOH (iv) | 6.4x107°

M HBC—Q—COOH (V) |42x10°

(a) — (i) (b) — (iii) (c) - (iv) (d) - (@) (€)-(v)

As we know that acid strength of acid « Ka. So higher the value of Ka, higher the acidic strength of acid.
Strength of acid « Rate of formation of proton or stability of conjugate base.

In carboxylic acid, acidic character is due to resonance stabilization of their carboxylate ion, like in
benzoic acid.

@] O

=
CeHs—C ~ «—> CeHs—C %O

I Il
So, acidic strength order of the following acid is :

OzN@COOH > Cl Q COOH > Q COOH>H3CQCOOH >

(-1, -m) (=)
HsCO COOH

(+m)
S| 6 89 S 2 6 o 1 ol AT oc Ka ; ST Ka &1 A AfS® 81 A1 o7 @l arwed
SIRCSEI
IR B AHA o YR B WHIT Bl &R T AYW AR BT WAMIE Fraifaierd JFd H, I o0
FIETIACIC AT B Il R (ST I5ilsd 3 H BIAT 8) S DR MW 2 |

o) _O

Z
CeHs—C > CeHs—Cx

|\O_ I
i.e. =1 3r7cll &1 3Ty ATHA &1 P :

OzNOCOOH > C|OCOOH >Q COOH > HacOCOOH >

(-1, -m) (-1)

HaCOQCOOH

(+m)

Compound A of molecular formula CoH7O2Cl exists in keto form and predominantly in enolic form ‘B’.
On oxidation with KMnO4’A’ gives m-Chlorobenzoic acid. Identify ‘A’ and ‘B’. [JEE(M)-03]

A A" RTAHT SR CoH702CI 2, BITT T § IR ST 8 TA1 U8 4Tl o/awey ‘B # Y 470 w9 &
U SIAl 81 KMnOs @ |12 ARt W) A’ m-daRIdwiigd 3Fd Qdl g | fd: ‘A’ a1 'B' & Ugda

BT | [JEE(M)-03]
Cl cl
A. B.
o” Ho Y
CHO CHO



Sol.

Sol.

Sol.
Sol.

2 moles NaNH,

A, The product A will be - [JEE-03(S), 3/84]

2 A1 NaNH, & gififibar & Sedarq A" BT 2 [JEE-03(S), 3/84]

Acidity of hydrogens —COOH > PhOH > > -C=C-H (also NO:z group increases acidic strength)
hence if only two moles of base is taken then H® will come out from —COOH and PhOH.
BISSIO @I Il ~COOH > PhOH > > —C=C-H (NO, g 3l A2 &1 Il )

Ife IR & <1 71 ford T a1, —COOH @ PhOH &1 H® ggel fswifid 81 |

What is the acidity order of X,y & z ? [JEE-04(S), 3/84]
R T Afe # x, y 3R z & vl A &1 1 § & & % B [JEE-04(S), 3/84]
ﬁHa(y) ,\’IHS(Z)
COOH (X)
(A x>y>z B)yx>z>y Cy>z>x (D)z>y>x
@D

—COOH is stronger acid than —NH; and —I group increases acidic strength.

&)
—COOH &g —NH, &) 3mer yaat are B, 3R —I 99g el Al &l §aTd ¢ |

Which one of the following two compounds is the stronger acid? Explain why?
[JEE 2004, 4/60]
o1 S D@ § P19 A1 TP A ggoad 3 27 TR HINTT Ry ? [JEE 2004, 4/60]

NH, NH,



Ans.

Sol.

Sol.

Sol.

is less acidic due to inter molecular H-bonding and +m effect of fluorine atom.

F

+

NH,
QWW%?ﬁﬁss‘ﬂﬁW&Tﬁaﬁ H-3&9 BT 8 T Fg3iRIA URATY] Bl +m Y9I el & |
F

SOH

Excess of CH;COONa CH,COONa &1 3r1fdeg

[JEE-05(S), 3/84]

CH,
The products will be : SuRTa AfAfrar # Icarg 87 ?

() HSC—@— SO,Na + CH:COONa (8% HSC—@— SO,Na+ CHsCOOH
©) Hac—@— SO,H+ CHsCOOH (D) H3C—@ +S0s

SO.H

is more acidic than CHzCOOH

CH,
SO,H
CH3COOH @1 garen # i P i 2 |
CH,
0 OH
S-OH
I NaHCO, _ . NaHCO,
— —_—
NO,
Benzenesulphonic acid and para nitrophenol react with NaHCOs separately. The gases produced are
respectively. [JEE-06, 3/184]
I HedIFd 37 3R WRFTSEIHIATA NaHCOs & 11 JUdh—92id IfAfshar oxd &, a1 Affshar § ura
R ITE HH: BAI? [JEE-06, 3/184]

(A) SOz, CO2 (B) SOz, CO (C) SO2, NO2 (D*) COz, CO2



H,CO,
” W eak acid

S - OH SO NS
Sol. @/ I + NaHCO3 —— @/ + ‘L
o H,O + CO, T

strong acid

OH N

+ NaHCO; —— + H,CO,4
Weak acid
NO,

strong acid H O +CO, T
0]
|

S
S - OH SO;Na
gal. |c|> +NaHCO3 —— @/ + H,CO,

gua AW

Jdef ¥ »L
H,O + CO, T
o)
OH ONS

NO, NO, d
EESRCES] H,0 + CO, 1

9. The correct acidity order of the following is : [JEE-09, 3/160]
I f&d gu Al @ sreiadr &1 w8 H9 2 [JEE-09, 3/160]

(A (I > (IV) > (1) > (1) B) (IV) >y > (1) > (1)
©am=>ay=>m=>uv D) ()= >av)y >
(@]

QD

More stable conjugate base (carboxylate anion, —ve charge always on oxygen atom).



(-x (@]
COOH ‘0 — C//

_@(_)

More stable conjugate base (carboxylate anion, —ve charge always on oxygen atom).+ | and
hyperconjugative effect of — CHz group decreases stability of benzoate anion.

i

Less stable conjugate base (phenoxide ion is less resonance stabilized than benzoate anion). —ClI
group exhibits — | effect

-

Less stable conjugate base (phenoxide ion is less resonance stabilized than benzoate anion).

I 0" N
C—OH o=¢ 0—C

sO

CH,

OO

—H

AP Il Y &R (Fraifdaeie oaT § —ve A Wad Sfailo 1R Bl B) |

(-)

COOH

5o

mwmm@mfﬁ%ﬁewﬁ—vemﬂﬂéﬁaﬁﬂﬂmwﬁm%l) —CHz @&+
awaﬁwﬂﬂw$wvgﬂﬂmzﬁfwﬁaaﬁfél

i

B A ﬂgﬂfﬁ &R (IUn"fICH-II:'gS I, TSIV AT | HH AR 1§ 2 )-Cl &1 —| y¥a yeRia
=




10.

Ans.
Sol.

Sol.

11.

Sol.

12.

Sol.
Sol.

13.

OH 0°

—H

P R g AR (fhelaarss amdd, d=ie T 9 HF el Il ) |

The total number of basic groups in the following form of lysine is : [JEE-10, 3/163]
A B 7w H AR e D FA A=A © [JEE-10, 3/163]
®

H,N-CH,—CH,—-CH,—CH, 0

N\ Z

/CH—C\

H,N 0°

2

— NH:z and _c ¥ are two basic groups.
— NH, 92— COC 3y &g g ¥ |

Among the following compounds, the most acidic is : [JEE-11, 3/180]
(A) p-nitrophenol (B) p-hydroxybenzoic acid
(C*) o-hydroxybenzoic acid (D) p-toluic acid
o Aifel & 9 999 e Il § [JEE-11, 3/180]
(A) p-TTSGIBIATA (B) p-ERSIARIGIISdH 3T
(C*) o-BISSIaAIGSIIgd 3T (D) p- TIez® o7
Intra molecular ar=:enfoge H-g7
o O Hend Ny
‘H .
o/ O/
Conjugate base g R
COOH COOH COOH NO,
OH
Ka > > >
(order)
CH, OH OH

Due to intramolecular hydrogen bonding in conjugate base of o-Hydroxybenzoic acid, it is strongest
acid.

0-BRSIFA ITH I B FIH &R H <INIH BISQISH d8 & HRUT I8 Yol 3T BT |

The compound that does NOT liberate COz2, on treatment with aqueous sodium bicarbonate solution, is:
[JEE(Advanced) 2013, 2/120]
(A) Benzoic acid (B) Benzenesulphonic acid
(C) Salicylic acid (D*) Carbolic acid (Phenol)
s S STl AIfsad asaEi-e faad gr1 aifafhar &) CO. =&l <ar &, a8
[JEE(Advanced) 2013, 2/120]
(A) INSH 3T (B) S=~iaenif® o (C) dfarfufers are (D) Braiferd vt (WiHtal)
Phenol is less acidic than H2COs and does not liberate CO..
fefer, H2COs & & o1l 21 3 A CO2 1 &1 s 981 & |

The correct order of acidity for the following compounds is [JEE(Advanced) 2016, 3/124]
ferforRaa Afrel &1 srerar &1 A8 B9 & [JEE(Advanced) 2016, 3/124]



Sol.

14.

COzH

CO:H COH COH
HO©/OH ©/OH
H
~OH
I I 1|
(A 1>1>1> 1V @) 1=>1>1>1Vv QS m=iv=>I=>l DO)I>1=>1v=>l

Due to ortho effect, ortho substituted benzoic acid is more acidic than meta & para isomers.
ottt gwra @& wRoT, Sifal gfiRenfi I=iig® orFd &) JFeilIal UG Ael Ud URT |qHGTd! A 31 Bl © |
or a1

Due to strong hydrogen bond in conjugate base of ortho hydroxybenzoic acid, it is more acidic than its
meta & para isomers. 3ifell BTSRRI dIs® 3Fd & AW &R H Uqcl BIgRIoM 98 & BRI AR

IS FeT vd T FHaTd) I 3if¥e e 2 |

The order of basicity among the following compounds is

forferRad Aifrpt & eTRedT &1 H9 B |

NH

HaC
0]

(A) 11> 1> 1V > Il

Sol.

NH,

[\

N NH

(1n
@) I=>1Iv>lll=>1

/_\ NH2
HN\/N

()
©)IV> 1> >1

H,N NH
(V)
(D% IV>1> 11> Il

NH,

H>

|_r
N/ C\\NH _—

lile
/5

NH2 I{IHz

The conjugate acid is stabilized by resonance with two
different —NH: group.

"
VASN
\N

CHj H

_H

I?IHz
/O
CHs \NHz

The conjugate acid is stabilized by resonance with one —NH:
group and by hyperconjugation of —CHs group.

[\
:N\/NH

H"

S\
N

NH

_)

The conjugate acid is stabilized by resonance with only one
NH2 group.

(Il Least basic, as the LP is used in aromaticity.

Bol !

NH,

H>

|_r
N/ C\\NH —_—

NH:2

/5N
NHz\NHz

HYH! 37 &1 —NH2 W81 & g8 & gRI Wigd 8l 2 |

"
VAN
CHY “NH

H

s

I?IHz
/5.
CHs \NH2

HYH! 37 U —NH, T8 & 3R a2 —~CHs 998 &
aIforga & gRT R 81 2 |

[\
:N\/NH

H"

VAR

—>H_N\/NH

-

HYH A BIA U NHz T8 & e & gRI Wi Bl
g

(1) RETH &R ®Nfd GH1dH! giagi= I WRHAfCHAl § 9 ofdl © |

PART -1l : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - 11 : JEE (MAIN) / AIEEE (ISl au1) & wea

JEE(MAIN) ONLINE PROBLEMS

Which one of the following statements is not correct ?

[JEE(Advanced) 2017, 3/122]
[JEE(Advanced) 2017, 3/122]

[JEE(Main) 2014 Online (11-04-14), 4/120]



Sol.

Sol.

(1) Alcohols are weaker acids than water.
(2) Acid strength of alcohols decreases in the following order RCH20OH > R2CHOH > R3COH.
(3*) Carbon-oxygen bond length in methanol, CH3OH is shorter than that of C—O bond length in phenol.

(4) The bond angle C/O\H in methanol is 108.9°.

1 oAl § | BT HE T8 8 ? [JEE(Main) 2014 Online (11-04-14), 4/120]
(1) YepreTet Urlt @ Jor § gEA o B |

(2) TDIETell B T Wfdd 39 %¥ H gedl Wil 8— RCH20H > R2CHOH > RsCOH

(3*) AT, CH3OH # HIdT—STaRIST JMME= B w18 Tl § C—O 3Ma &) ora1g | Bl 8Iel 2 |

(4) AT | C/O\

Yy ST BT 108.9° BT 2 |

Which one of the following compounds will not be soluble in sodium bicarbonate ?
[JEE(Main) 2014 Online (19-04-14), 4/120]

(1) 2,4,6-Trinitrophenol (2) Benzoic acid

(3*) o-Nitrophenol (4) Benzene sulphonic acid

ST 9 -1 Aife AIfSTH qgPpaie | T8 golm 7 [JEE(Main) 2014 Online (19-04-14), 4/120]
(1) 2,4,6-gETEg Tl (2) Iirz® s

(3*) o-ATSgIfhHATA (4) I Few1e VRS

Arrange the following amines in the order of increasing basicity :
[JEE(Main) 2015 Online (10-04-15), 4/120]
=1 O @1 gt gé REBAT B HH fi aferd aﬁﬁm [JEE(Main) 2015 Online (10-04-15), 4/120]

(1) CHsNH:z < @ @ @ (2) @ @ @ < CHsNH:2

OCHgs OCHs
@ @ @ < CHsNH:2 (4% @ @ @ < CHsNH:2
OCHs OCHgs
CH,-NH, pKa = 10.64
pKa = 4.62
pKa = 0.98
pKa =5.29

The "N" which does not contribute to the basicity for the compound is :

Ig "N" ot =1 Aifrs 3 e vy & A 8 qar ®, 98 © ¢

[JEE(Main) 2016 Online (10-04-16), 4/120]
6 7
5
-z
2N TN
3 H

(LN 7 2)N1 3 N9 (4)N 3
Lone pair of N9 is involve in aromaticity. N9 & Tt g WRifedmar § |fafad 2|

Among the following compounds, the increasing order of their basic strength is :
[JEE(Main) 2017 Online (09-04-17), 4/120]
=1 AT 9 9@ AR AT BT dedl gl HH 57 [JEE(Main) 2017 Online (09-04-17), 4/120]



Sol.

Sol.

Sol.

Sol.

NH, N~ CHs
0 @ anl J (1 O ) Q
H NH;

@ m<an<ay<@ v @) )<< av)y <@
@)y <M< <av) 4% ) < () < (V) <@
O\I/CH:; O\ @/NHZ U
NH,
3° Amine 2° Amine Aniline
Pyrrol

The increasing order of the acidity of the following carboxylic acids is :
[JEE(Main) 2018 Online (15-04-18), 4/120]
o1 pratfaafers el @ STeliadT &1 dedT HH ¥ [JEE(Main) 2018 Online (15-04-18), 4/120]
CO, CO,H COzH

SE0O

I Il 1 v

@ I<lli<l<IV @ Iv<ii<l<l @ Nn<iv<iin<li @Hn<n<iv<l
Order of acidity
IJFAIAT BT HH

COOH COOH COOH COOH

NOz (-M) Cl (-1 I

[ III
Which amongst the following is the strongest acid ? [JEE(Main) 2019 Online (09-01-19), 4/120]
/1 § | P11 UderdH T 8 °? [JEE(Main) 2019 Online (09-01-19), 4/120]
(1) CHBrs3 (2) CHCIs (3) CHIz (4*) CH(CN)s

The conjugate base of CH(CN)z is (_:(CN)3 and in (_:(CN)3the negative charge is extensively
delocalized.

CH(CN)3 &1 |9g7! &R (_:(CN)3 BT FOMAY AAME fIRAFNHIOT & HROT AR B |

The correct decreasing order for acid strength is : [JEE(Main) 2019 Online (09-01-19), 4/120]
el Al & fog e Tedt & B - [JEE(Main) 2019 Online (09-01-19), 4/120]
(1) CNCH2COOH > O2NCH2COOH > FCH2COOH > CICH2COOH

(2) FCH2COOH > NCCH2COOH > NO2CH2COOH > CICH2COOH

(3*) NO2CH2COOH > NCCH.COOH > FCH2COOH > CICH.COOH

(4) NO2CH2COOH > FCH2COOH > CNCH2COOH > CICH2COOH

Greater the —| effect, greater will be the acidity.

3P —| y4Ta, Ffdd iy |

Arrange the following amines in the decreasing order of basicity :
[JEE(Main) 2019 Online (09-01-19), 4/120]
ARGAT & Ted HA H =1 VAl &1 alRerd HIfvY - [JEE(Main) 2019 Online (09-01-19), 4/120]



Sol.

10.

Sol.

11.

H H
0] (I (1
@lr=>u>l @9Hm=>1>l @ m=>1=>I @ 1>1=>1l
’

In the lone pair is localized in sp?® hybrid orbital, in S~ | the lone pair is localized in sp?

|}| N

! P

i (P)

(R)

hybrid orbital, and in Z/N \5 the lone pair electron is delocalized in aromaticity.

I
H

Q)

~
O S I spd IR HED H W %@ Solagid g sp? HaR HEd H WA T,
N
|
! P)

(R)

Z/N N @ goige[ I WHAH gorg A faverriagd 2 |

I
H

Q)

The increasing basicity order of the following compounds is:
[JEE(Main) 2019 Online (09-01-19), 4/120]

fr=ferRaa AIf®l | aREAT &1 91 B & [JEE(Main) 2019 Online (09-01-19), 4/120]
CI:HzCHs cI:Hs ?Hs

(A) CH3CH2NH: (B) CHsCH2NH (C) HsC—N—CHs (D) Ph—N—-H

(1) (A) < (B) <(C) < (D) (2 (D)< (C)<(B)<(A)

(3) (A) <(B) < (D) <(C) (49 (D) <(C)<(A)<(B)

Basic strength order is &RIT ATRAAT &1 HH &

[
CHsCH2NH > CH3CH2NH2> CH3—N-CH3z > Ph—N-H

(|:H2CH3 CHs CHs

The increasing order of the pKa values of the following compounds is :
[JEE(Main) 2019 Online (10-01-19), 4/120]
o1 AT & pKa BT dear g HH ©, [JEE(Main) 2019 Online (10-01-19), 4/120]



Sol.

12.

Sol.

13.

Sol.

Sol.

NO:2 OMe
A B D
(1)C<B<A<D (2)B<C<D<A (3*)B<C<A<D (4D<A<C<B
Electron withdrawing group increases acidic strength and Electron releasing group decreases acidic

strength.
SIS TSl AR IFIAT 9gTal & R FIagi= Il g SFeirgdl & &val 2 |

OH OH OH OH
O 0 QL
C

In the following compound the favourable site/s for protonation is /are :

@ NH2®
4 X N@
®N CE:J)/ [JEE(Main) 2019 Online (11-01-19), 4/120]
(1) (a) and (e) (2) (a) and (d) (3*) (b), (c) and (d) 4) (&)
=1 JIffre 4, die ey & oy oTgdd I 8/% - [JEE(Main) 2019 Online (11-01-19), 4/120]
@ NH2®
()
e (g/
(1) (a) T (e) (2) (a) T (d) (3% (b), (c) T (d) 4) (&)

Lone pair of electons in 'a' and 'e' are in delocalisation.

‘a AR ‘e’ B THTH H goag fawenfigd B |

The correct order of acid strength of compounds CH=CH, CHz:—C=CH and CH2=CH: is as follows :
[JEE(Main) 2019 Online (12-01-19), 4/120]

CH=CH, CH3s—C=CH @1 CH>=CH. 3f®i & areia amed &1 98 %9 &
[JEE(Main) 2019 Online (12-01-19), 4/120]
(1) CH3—C=CH > CH=CH > CH2=CH: (2) CH:—C=CH > CH2=CH2 > HC=CH
(3*) HC=CH > CH3-C=CH > CH2= CH> (4) CH=CH > CH2=CH2 > CHs—C=CH
Acidic strength oc Stability of conjugate base
E.N. — sp carbon > sp? carbon > sp? carbon

AT AW o FYH! &R BT WA
g T RoTd — sp BIET > sp2 HTEA > sp? HTEH




Il Additional Problems for Self Practice (APSP)]

This Section is not meant for classroom discussion. It is being given to promote self-
study and self testing amongst the Resonance students.

PART - | : PRACTICE TEST-1 (IIT-JEE (MAIN Pattern))

Max. Marks: 100 Max. Time : 1 Hour
Important Instructions:
A. General:

1. The test paper is of 1 hour duration.

2. The Test Paper consists of 25 questions and each questions carries 4 Marks. Test Paper consists of
Two Sections.

B. Test Paper Format and its Marking Scheme:

1. Section-1 contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and (4) out
of which ONE is correct. For each question in Section-1, you will be awarded 4 marks if you give the
corresponding to the correct answer and zero mark if no given answers. In all other cases, minus one
(-1) mark will be awarded.

2. Section-2 contains 5 questions. The answer to each of the question is a Numerical Value. For each
guestion in Section-2, you will be awarded 4 marks if you give the corresponding to the correct
answer and zero mark if no given answers. No negative marks will be answered for incorrect
answer in this section. In this section answer to each question is NUMERICAL VALUE with two digit
integer and decimal upto two digit. If the numerical value has more than two decimal places
truncate/round-off the value to TWO decimal placed.

SECTION-1
This section contains 20 multiple choice questions. Each questions has four choices (1), (2), (3) and (4)
out of which Only ONE option is correct.

1. Which of the following would produce effervesence with sodium bicarbonate ?
OH
OH
O,H 0 NO; NO,
Q) (2 3 (4) All of these
A
o OH
NO,
2. Select correct statement from the following :
NH, NH, COOH COOH
CH, Me CMe,
(1) is more basic than (2) is more acidic than
Oe
T
(3) HC=CH is more acidic than NHs3 (4) @ is more stable than Me—C-O
3. Arrange the following compounds in order of decreasing acidity.
OH OH OH OH
Cl CH, NO, OCH,
(i) (iii) (iv)

(i)
(1) (i) > (i) > (i) > (iv)  (2) (iii) > (i) > (i) > (v)  (3) (iv) > (i) > (i) > (i) (4) (i) > (iv) > (i) > (iii)



10.

11.

12.

The order of decreasing basicity in the four halide ions is :
1) r>Br>Cl->F (2)CI->Br>I>F @)F>CF>Br>I- 4)ClIF>F>Br>1I-

Correct order of acidic strength :

@
NH, NH,
@
CH,~NH, ©

(@) (i) (iii) (iv)
(1) (iv) > (i) > (i) > (i) (2) (lilv) > (iii) > (i) > (i) (3) (iv) > (i) > (i) > (i) (4) (ii) > (iv) > (i) > (iii)
Which of the following is incorrect about the given molecules

NH,
X X X
(a) (b) _ (c) -
(@)

(1) The correct order of basic strength (Kv) is:a>b>c
(2) The correct order of C—N bond lengthis:a>b>c
(3) The correct C=C bond length orderis:a>b>c

(4) The correct pKp orderis:c>b>a

@
NH,

Which of the following is the most stablized carbocation ?

&
®
D
) (4)
@

Which one among the following is the least basic:

S S] 2} o
(1) CH, (2) NH, (3) OH 4 F
Which is most basic in aqueous solution ?
(1) CHsNH2 (2) (CHs)2NH (3) (CHa)sN (4) Ph—NH:2
©
Which is less basic than benzyl @CHZ carbanion?
QO ©
o CHZ CH2 ©
1) @ ) (3) (4)
NO, OCH3

The correct order of decreasing acid strength of trichloroacetic acid (A), trifluoroacetic acid (B), acetic
acid (C) and formic acid (D) is :

(1)B>A>D>C (2)B>D>C>A (3)A>B>C>D 4)A>C>B>D
Base strength is in the order of

_ (=) C@
(i) CHzCHy (ii) H,C=CH and (iii) H—C=

(1) (i) > (i) > (iii) () (i) > (iii) > (i) @) () > (iii) > (ii) @) () > (i) > (iii)



13.

14.

15.

16.

17.

18.

19.

20.

Pyridine is less basic than triethylamine because :

(1) Pyridine has aromatic character (2) Nitrogen in pyridine is sp? hybridised
(3) Pyridine is a cyclic system (4) In pyridine, lone pair of nitrogen is delocalised
Which of the following phenol has lowest pKa ?
OH OH OH OH
F Cl
1) 2 3) (4)
CH,

Which is most basic among the followings ?
(1) Ph-NH: (2) NH3 (3) CH3—NH:2 (4) C2Hs—CN

Assertion : The pKa of acetic acid is lower than that of phenol.

Reason : Phenoxide ion is more resonance stabilised.

(1) If both assertion and reason are true and reason is a correct explanation of assertion.
(2) If both assertion and reason are true but reason is not a correct explanation of assertion.
(3) If assertion is true but reason is false.

(4) If assertion and reason both are false.

The order of stability of the following tautomeric compounds is :
OH @) |O| ﬁ OH ﬁ)

I I I
CH,=C—CH,—C~CH, == CH,~C—CH,~C-CH, == CH,~C=CH-C—CH,

@m=>n>I @ n=>1>1l @ u>u=>I @ 1>1=>1l
The feasible reaction is :
(1) CH:COOH + NacCl — (2) CeHsCOOH + KBr ———
OH OH OH
O:N NO, COOH
(3) + KHSOs —— (4) + SN
NO, COONa

Observe the following reaction sequence.

H-C=CNa + CHsOH
|

— > HC=CH + CH3zONa

| CH,COOH
CH3OH + CHsCOONa

| CH,SO,H
CHsSOsNa + CH3COOH
Which is correct acidic strength order :

(1) HC = CH > CH3COOH > CH3sSO3zH (2) CHsSO3H > CH3sCOOH > HC = CH
(3) CHsSO3H > HC = CH > CH3sCOOH (4) CHsCOOH > CH3SOsH > HC = CH

Identify the most stable carbocation among the following :

“cH, CH, CH, CH,
1 [ ° 3 ° 4
(1) 5 () 5 ) 5 ( )@ 5



SECTION-2
This section contains 5 questions. Each question, when worked out will result in Numerical Value.

21.

22,

23.

24,

25.

Consider the following compounds :
OH

OZN NOZ

OH
CF3;COOH NO,

() (ii) (i) (iv)

CHs;
COOH @ II II SOsH

) (vi) (vii)

Give the value of (b +c) —a:

a = number of nonaromatic compounds

b = number of compounds which can evolve CO2 gas on reaction with NaHCOs3
¢ = number of compounds which are more acidic than benzoic acid

Find the total number of acidic compounds which are stronger acids than H2COs.

COOH SO,H OH
OH
NO,
Os OH
O,N NO, el
OH o~  TOH ©
NH,
CH,C=CH HCOOH
How many of the following is/are less acidic than formic acid ?
(i) Ph—OH (i) Ph—COOH (iii) CHs—SOsH (iv) H2CO3
(v) CHs-OH (vi) Picric acid (vii) CI-CH2CH2COOH  (viii) Ph—NH2

0 0
Il Il
How many total enolic forms (only structural) are possible for @C—CHZ—C—CHz—CH3?

How many hydrogen's will be replaced by deuterium of the given compound if D20 is allowed to react

with the compound for long time.
)

CHs—C—CHs; —22° 5 Product
long time



Practice Test-1 (IIT-JEE (Main Pattern))

OBJECTIVE RESPONSE SHEET (ORS)
Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25
Ans.

PART - 11 : JEE (MAIN) / AIEEE OFFLINE PROBLEMS (PREVIOUS YEARYS)

1.

10.

11.

The correct order of increasing basic nature for the bases NHsz, CHsNH2z and (CHs)2NH is:
[AIEEE-2003, 3/225]

(1) CH3NH2 < NHs < (CHzs)2NH

(3) NH3 < CH3sNH2 < (CH3)2NH

(2) (CHz)2NH < NHz < CHsNH:2
(4) CH3NH2 < (CHzs)2NH < NH3

Which of the following is the strongest base? [AIEEE-2004, 3/225]
NH, NHCH, NH, CH,NH,

CH,
1) () ®3) (4)

Consider the acidity of the carboxylic acids: [AIEEE-2004, 3/225]
(i) PhCOOH (if) 0-NO2CsH4COOH  (iii) p-NO2CsH4COOH  (iv) m-NO2CsHsCOOH

@) i>ii>iii >iv 2)ii>ii>iv>i B ii>ii>iv>i Q) ii>iv>iii >

Among the following acid which has the lowest pKa value ? [AIEEE-2005, 3/225]
(1) CHsCH2COOH (2) (CH3)2CH-COOH  (3) HCOOH (4) CHsCOOH

Amongst the following the most basic compound is [AIEEE-2005, 3/225]
(1) p-Nitroaniline (2) Acetanilide (3) Aniline (4) Benzylamine

The correct order of increasing acid strength of the compounds. [AIEEE-2006, 3/165]

Me
(a) CHsCOzH (b) MeOCH2COzH (c) CFsCO2H (d) >—COZH isis
Me
()b<d<acx<c (2)d<a<c<b (3)d<a<b<c(d)a<d<c<b

Which one of the following is the strongest base in aqueous solution? [AIEEE-2007, 3/120]
(1) Dimethylamine (2) Methylamine (3) Trimethylamine (4) Aniline

The correct order of increasing basicity of the given conjugate bases (R = CHz) is: [AIEEE-2010, 4/144]
(1) RCOO <HC=C <R <NHp (2) R<HC=C<RCOO <NHyp
(3) RCOG<NH2<HCEE<§ 4 RC06<HCEE<NH2<§
The strongest acid amongst the following compounds is :

(1) CHsCOOH (2) HCOOH
(3) CH3CH2CH(CI)COzH (4) CICH2CH2CH>COOH

[AIEEE-2011, 4/120]

Identify the compound that exhibits tautomerism. [AIEEE-2011, 4/120]
(1) 2-Butene (2) Lactic acid (3) 2-Pentanone (4) Phenol

The correct order of acid strength of the following compounds: [AIEEE-2011, 4/120]
(A) Phenol (B) p-Cresol (C) m-Nitrophenol (D) p-Nitrophenol

is :

(1)D>C>A>B (2)B>D>A>C (3)A>B>D>C 4)C>B>A>D



12.

13.

14.

15.

Arrange the following compounds in order of decreasing acidity : [J EE(Main)-2013, 4/120]
OCH
II) III)
(1)I|>IV>I>|II @I1=>1=>1>1Vv @ m=>1>1>1v (4)|V>|I|>|>|I

Considering the basic strength of amines in aqueous solution, which one has the smallest pKp value?
[JEE(Main)-2014, 4/120]

(1) (CHas)2NH (2) CHsNH:2 (3) (CHs)aN (4) CeHsNH:2

The increasing order of basicity of the following compounds is : [JEE(Main)-2018, 4/120]
NH,

@ AN AN o )\NH (@) 7 \WHCH

(1) (b) < (a) < (d) <(c) (2) (d) < (b) <(a) <(c)

(3) (&) < (b) < (c) <(d) (4) (b) < (a) <(c) <(d)

The predominant form of histamine present in human blood is (pKa, Histidine = 6.0)

[JEE(Main)-2018, 4/120]
H H
1 2 3
® Q\ﬁ " ( )Q\N
H
N N o
®) Q\_ﬁ/\/NHz @ 4\%:«43
N N
H

PART- 1l : NATIONAL STANDARD EXAMINATION IN CHEMISTRY (NSEC) STAGE-I

Which of the following is the strongest acid ? [NSEC-2000]
(A) 3,5-dinitrophenol (B) 2,4-dinitrophenol (C) phenol (D) 2,4,6-trinitrophenol

Which of the following is the strongest base ? [NSEC-2000]
(A) HC=C- (B) CHz = CH- (C) CHsCHz- (D) NHz~

Which of the following orders is true regarding the acidic nature of phenol ? [NSEC-2001]
(A) phenol > o-cresol < o-nitrophenol (B) phenol < o-cresol < o-nitrophenol

(C) phenol > o-cresol > o-nitrophenol (D) phenol < o-cresol > o-nitrophenol

Which of the following order is expected to be correct ? [NSEC-2001]

(A) pKa(CICH2COOH) > pKa(CH3COOH) < pKa(CH3CH2COOH)
(B) pKa(CICH2COOH) < pKa(CH3COOH) < pKa(CH3CH2COOH)
(C) pKa(CICH2COOH) > pKa(CHsCOOH) > pKa(CHsCH2COOH)
(D) pKa(CICH2COOH) < pKa(CHsCOOH) > pKa(CHsCH2COOH)

Which of the following compounds is the most acidic ? [NSEC-2002]
(A) HCOzH (B) CHsCOzH (C) CHsCH2COzH (D) CCIsCOzH

Out of the four pKa values 3.75, 9.89, 15.54 and 19.30, the highest pKa value corresponds to
[NSEC-2003]
(A) acetone (B) formic acid (C) phenol (D) methanol.



10.

11.

12.

13.

14.

15.

16.

G CHCH, N\ CH,CH,CH,

a b C d
The correct order of acidic character in the above compounds is [NSEC-2003]
(A)a>b>c>d (B)c>a>d>b (C)b>c>a>d (D)a>c>b>d.
The weakest base among the following is [NSEC-2004]
(A) CeHsSO3~ (B) C2HsO~ (C) CeHsO~ (D) CH3—CH=CH—-CH>-O-

CH3;COOH HCOOH CH,CICOOH PhCOOH

10) (it) (iii) (iv)
The order of acidity in the given series of compounds is [NSEC-2004]
(A) (iv) < (i) < (i) < (iii) (B) (i) < (i) < (iii) < (iv)
(C) (i) < (ii) < (iv) < (iii) (D) (i) < (iv) < (ii) < (iii)
The proper tautomeric structure for 2-aminopyridine (X) is [NSEC-2004]

=z
| X)
N
N NH,

72 | N ) X | ~
A B C D
(A) - (B) . ©) - ) OL 4 o

N7 NH No NH: N~ T NH, N
The correct order of acidity for the following compound is [NSEC-2005]
(1) Benzoic acid > phenol > p-nitrobenzoic acid > m-nitrobenzoic acid.
(2) phenol > p-nitrobenzoic acid > m-nitrobenzoic acid > benzoic acid.
(3) p-nitrobenzoic acid > m-nitrobenzoic acid > benzoic acid > phenol.
(4) m-nitrobenzoic acid > p-nitrobenzoic acid > benzoic acid > phenol.
Identify the group in which the order of basicity is not correct ? [NSEC-2005]
(A) OH- > H20 > H3O* (B) S* > HS= > H.S
(C) NHsz > OH-> H20 (D) Cl->Br>1I-
Choose the most appropriate pair of nitrogens that gets protonated in the following structures.
3
1 NMe2
COO
N
2 \?
(A)1land 3 (B)2and 4 (C)1and 4 (D) 2 and 3.
As the base changes from RNH2 to R2NH, to R3N the basicity [NSEC-2006]
(A) R2NH > R3N > RNH: (B) RNH2 > R3N > R2NH
(C) RNH2 > R2NH > R3N (D) RsN > RNH2 > R2NH.
The most acidic of the following substances is [NSEC-2006]
(A) aniline (B) p-nitrophenol (C) phenol (D) acetaldehyde.
Indicate the correct of acidity (first ionization) in the following dicarboxylic acids : [NSEC-2007]
HOOC COOH HOOC COOH
(1) (In)
COOH
HOOC— COOH HOOC

() (v)
A 1> 11> 11> 1V B) 1>V >1>1 ©)NM>1>V>1 (D) IV>11>1>1



17.

18.

19.

20.

21.

22,

23.

24,

25,

26.

27.

28.

The correct order of acidity of the C-H proton is — [NSEC-2007]

(A) acetylene > ethylene > ethane (B) ethylene > ethylene > ethane
(C) ethane > ethylene > acetylene (D) acetylene > ethane >.ethylene
Salicylic acid is a stronger acid than p-hydroxybenzoic acid due to [NSEC-2008]
(A) Steric hindracne (B) Hydrogen bonding
(C) Mesomeric effect (D) Solvation energy
Which one of the following compounds can be deprotonated by OH fastest ? [NSEC-2008]
(A) HCOOH, pKa = 3.8 (B) H2S, pKa=7.0
(C) Toluene, pKa =41 (D) CH3NHz, pKa =40
The most acidic among the following compound is : [NSEC-2009]

OH OH OH
(A) CI-CH>—CH>-OH (B) ©/ © @( (D) @:

NO, CH,

Keto and enol forms of a compound are related to each other as [NSEC-2010]
(A) Resonance structures (B) Conformations
(C) Configurational isomers (D) Constitutional isomers
The correct order of acidity of the following compounds is : [NSEC-2010]
(I) CHsCOOH (I1) CICH2COOH (111) O2NCH2COOH (IV) HOCH2.COOH
A)IV>1>101>1 @) I>1Iv>Il=>1 S u=nm=i>iv O)m=>1=>1v=>lI

The order of acidities of the H-atoms underlined in the following compounds is in the order —
[NSEC-2011]

e

(I) Ph—CH2—CHs (1) Ph—C=CH (1) Ph—CH=CH> (V) ~
(A) IV>11>I>11 (B) lI>IV>li1> (C) N=>IV>I>11 (D) I>1I>11>1V
The preferred sites of protonation in the following compounds are [NSEC-2012]

o) A

HGC_</ | -

NHCH, N™ “NH,

2 3 4

[ Il
(A)land 3 (B)2and 4 (C)land 4 (D) 2and 3
Acetone and propen-2-ol are [NSEC-2013]
(A) enantiomers (B) keto-enol tautomers
(C) diastereoisomers (D) meso compounds
Which of the following does not have an active methylene group ? [NSEC-2013]
(A) CH3CH2NO:2 (B) CHsCOCH2COCHs
(C) PhCOCH2CN (D) CH3CH2NH:
Which of the following phenols is most soluble in aqueous sodium bicarbonate ? [NSEC-2013]
(A) 2,4-dihydroxyacetophenone (B) p-cyanophenol
(C) 3,4-dicyanophenol (D) 2,4,6-tricyanophenol
The order of basicity is [NSEC-2014]
(I) Ph—CONH, (II) Ph—NH,
(III)Ph—CHz—N—I2 (IV) p—OCH,Ph—NH,

(A) 11 >1V > 1>l (B) N >11>1V > C) N>V >1l>] (D) 51>Vl



29.

30.

31.

32.

33.

34.

The pKa values of the acids A to D are found to be 4.19, 3.41, 4.46 and 4.76. The acid having pKa of

34lis
COOH COOH
(A) (B) CHsCOOH (©)
OCH, NO,
At normal temperature, X and Y are
OH 0
N
OH X
X Y
(A) resonance structures (B) tautomers
(C) functional isomers (D) positional isomers

The order of basicity of the following compounds is

NH2 NH _—
O W WD

A I>1>1vV>1 B)IV>l>1>1 QQmu=n1u=>1>1\v

The most basic nitrogen in the following compound is
H,N o |

(A) 1 (B) I ©)n

The order of enol content in the following molecules is
0

Il [
o) CH3;CH,CCH, CHjs CH3CH=CHCCHjs
(@) (b) (c)
(A)a>d>c>b (B)a>c>d>b (C)a>c>b>d

The order of pKa values of the following acids is
COOH COOH COOH

COCH OH HO OH
OH OH

() an (1 (V)
AYIV>1>1>1 @B HM=>1v=>I1>l ©n=1>1=>1v

[NSEC-2014]
GOOH

(D)

[NSEC-2014]

[NSEC-2015]

NH:2
(V) ©/

O)I>1>1>IVv
[NSEC-2017]

(D) IV

[NSEC-2017]

Il
CH3CCH,CCHj;
(d)
(D)a>b>c>d

[NSEC-2018]

O)II>1>1>1V



35. The correct order of basicity of the following species is [NSEC-2018]
A AN N A
I II 1(1)1 v
A)II<Iv<II<I B)I<I<II<IV C)UI<II<I<IV (D) Iv<I<II<II
36. The molecules that can exhibit tautomerism are [NSEC-2018]
o] o]
o]
0 (n (1 (V)
A1 IV B8) 11, 1 ), v D) 1, I
PART - lll : PRACTICE TEST-2 (IIT-JEE (ADVANCED Pattern))

Max. Time : 1 Hr. Max. Marks : 45

Important Instructions :

A General :

1. The testis of 1 hour duration.

2.  The Test Booklet consists of 15 questions. The maximum marks are 45.

B Question Paper Format :

3 Each part consists of five sections.

4 Section-1 contains 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE is correct.

5.  Section-2 contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE OR MORE THAN ONE are correct.

6.  Section-3 contains 3 questions. The answer to each of the questions is a numerical value, ranging from 0
to 9 (both inclusive).

8.  Section-4 contains 1 multiple choice questions. Question has two lists (list-1 : P, Q, R and S; List-2 : 1, 2,
3 and 4). The options for the correct match are provided as (A), (B), (C) and (D) out of which ONLY ONE
is correct.

C. Marking Scheme:

9. For each question in Section 1, 4 and 5 you will be awarded 3 marks if you darken the bubble
corresponding to the correct answer and zero mark if no bubble is darkened. In all other cases, minus one
(-=1) mark will be awarded.

10. For each question in Section 2, you will be awarded 3 marks. If you darken all the bubble(s)
corresponding to the correct answer(s) and zero mark. If no bubbles are darkened. No negative marks will
be answered for incorrect answer in this section.

11. For each question in Section 3, you will be awarded 3 marks if you darken only the bubble corresponding

to the correct answer and zero mark if no bubble is darkened. No negative marks will be awarded for
incorrect answer in this section.



SECTION-1 : (Only One option correct Type)
This section contains 6 multiple choice questions. Each questions has four choices (A), (B), (C)
and (D) out of which Only ONE option is correct.

The correct pK, order of the following acids is :

H-0 O-H @) HO OH
o] O 0 O 0 O
I Il I

(A) 1> 11> 1l (B) I > 111 > I © >l DO)yu=>1>1
The preferred sites of protonation in the following compounds are

1 3

NH (0]

Il 2 | 4

() Ph—CH2—C—NH () Ph—CH-—C-NH:

(A)land3 (B) 2 and 4 (C)1and 4 (D) 2 and 3
In which pairs first compound is stronger acid than the second ?
(A) Adipic acid, succinic acid (B) Fumaric acid, maleic acid
(C) Pthalic acid, terepthalic acid (D) Benzoic acid, Picric acid

Among the following reaction which favours forward reaction ?

(A)EtOH + Phd" = EtJ’ + phoH
AN D
o (-0 =0 ()
N N N N
7\ | |
H H H H
o S
() CH~CH, + CHs-NH; == CHs—CHs + CH.NH

HOH  H H i
\N/ \ \& ,L

(D) §@7+ N; 7:H/N; 7+§ /
o) @] O O

Which of the following reactions is/are feasible :

OH OH COOH SOH
NO,
(i) NaHCO, (ii) NaHCO, (iii) NaHCO, (iv) NaHCO,
NO,

NO,
(A) (i) & (ii) (B) (ii), (iii) & (iv) (C) (), (i) & (iv) (D) (i), (ii)) & (iv)
Compare the bond lengths and select the correct option :

z

CH—CH,XNH, CH,—CH=CHYNH, QNHz

(A)x=y=z B)x>y>z (C)x<y<z (D)x>y=z



Section-2 : (One or More than one options correct Type)
This section contains 6 multipole choice questions. Each questions has four choices (A), (B),
(C) and (D) out of which ONE or MORE THAN ONE are correct.

7. Which of the following compounds will show tautomerism ?
(A) 2,2- Dimethylpropanal (B) 2,2-Dimethyl-1 nitropropane
(C) Acetyl Acetone (D) Benzophenone
8. Which of the following is/are correct statement/statements ?
(A) Guanidine [NH, — C — NH, | is more basic than pyridine because conjugate acid of guanidine has
NH
three equal contributing resonating structure.
(B) Diethylamine is stronger base than triethylamine in agueous medium.
(C) Ortho-methyl aniline is weaker base than para-methyl aniline.
(D) 2,4,6-Trinitro-N,N-dimethyl aniline is stronger base than 2,4,6-Trinitro aniline.
9. The tautomeric pairs are
(A) Me2C=NOH and Me2CH-N=0 (B) CH2=CH-NHCHs and CHs—CH=N—-CHjs
@®
©) @9:0 and @E?‘OG (D) CH2=CH—CI:H—CH3 and CHa—CHz—ﬁ—CHg
H H OH o]
10. In which compounds (Il) is more basic than (1)
A i I
(A) (CH)N & N (B) HN-C-NH, & H,N-C-NH,
[
0 a v W
(¢) CHs-NH-CH; & |}1 (D) CH,NH, & (CH,),NH
H 0] (I
U] (m
11. Which of the following reactions is/are not feasible :
(A) CHsCOONa + HCOOH —— CHsCOOH + HCOONa
(B) CHsCOONa + Ph—OH —— CH3COOH + PhONa
<
CH2 l|\|le (l'T‘H2 II\IIH
@
NH, C NH, + NHz C-NH, —— NH,~C—-NH, + NH,—C-NH,
Qﬁ ot
H” N\
Section-3: (One Numerical Value Correct Type.)
This section contains 3 questions. Each question, when worked out will result in one numerical
value from 0 to 9 (both inclusive)
12. In the given molecule the sites undergoes deprotonation and protonation most readily respectively are
x&ythenx+y=7?
1 3 5
H,N-C-NH-CH,-CH,-CH,—~CH-COOQOH
4
NH NH,
13. How many of the following compounds will accept H® from ammonium ion.
Pyridine, Aniline, Pyrrole, Triphenyl amine,

Benzyl amine, Methyl amine, Di-methyl amine, Tri-methyl amine



14.

How many of the following compounds react with NaHCO3 and liberate CO2(g)
1. Salicylic acid 2. Pthalic acid 3. Picric acid 4. Resorcinol
5. Carbolic acid 6. Aspirin 7. Anisol 8. Tarteric acid

SECTION-4 : Matching List Type (Only One options correct)
This section contains 1 questions, each having two matching lists. Choices for the correct

combination of elements from List-l and List-Il are given as options (A), (B), (C) and (D) out of

which one is correct
15. Match each List-l with List-1l and select the correct answer using the code given below the lists.
Column-| Column-ll
0O
P @—g—CHZ—CHE 1 | Zero enolizable H-atom
O
Q ‘@CHB 2 | 7-enolizable H-atom
CH,
) 0O
R I [ 3 | 2-enolizable H-atom
CH,—CH,-C-CH,-C-CH,
0O
CH, I :
S OC—CHZ—CHB 4 | 3-enolizable H-atom
Code:
P Q R S P Q R S
(A) 3 1 2 4 (B) 1 2 4 3
Cc 2 1 3 4 (d) 3 2 1 4
Practice Test-2 ((IIT-JEE (ADVANCED Pattern))
OBJECTIVE RESPONSE SHEET (ORS)
Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15
Ans.




EAPSP Answers

1. (4) 2. 3)
6. 3) 7. ®3)
1. () 1. (4
16.  (3) 7. (1)
21. 50 22. 6.0
1. 3) 2. (4)
6. A3) 7. (1)
11. 1) 12. €)
1. (D) 2. ©
6. (A 7. (A)
11.  (C) 2. (C)
16.  (C) 7. A
21. (D) 22. (D)
26. (D) 27. (D)
3. (A 32. ()
36. (C)

1. (©) 2. (A)
6. (B) 7. (BC)
11.  (BCD) 12. 7

15. (A

PART - |
3. ©)
8. 4)
3. (2
8.  (4)
23. 6

PART- I
3. )
8. 4)
3. (1)

PART- llI
3. (A)
8. (A)
3. (C)
18.  (B)
23. (A
28.  (C)
33. (A

PART- IV
3. ©)
8. (ABCD)

13. 4 (v, vi, vii, viii) 14.

14.

19.

24,

14.

14.

19.

24,

29.

34.

4,

9.

(3)
)
(4)
()

03.00

®3)
®3)
1)

(B)
(D)
(A)
(A)
(A)
©)
(D)

(©)
(AB)

5(1,2,3,6,8)

10.

15.

20.

10.

15.

10.

15.

20.

25.

30.

35.

10.

®3)
)
®3)
®3)

06

(4)
©)
)

(D)
(A)
(B)
©
(B)
(B)
(B)

(D)

(ABCD)



Il APSP Solutions

PART - |
1. All acids which are stronger than carbonic acid will produces effervesence with sodium bicarbonate.
2. Self explanatory.
3. Electron withdrawing group increase acidic strength and electron relasing group decrease acidic

strength.
An acid with weaker conjugate base is stronger.
The polarity of N—H bond will be maximum on the N-atom which is most electron deficient.

Lone pair electrons present on more electronegative atom is less basic.

© © o 0

Secondary amine is most basic in aqueous solution among aliphatic amines.
11. CF3—COOH > CCl3—COOH > HCOOH > CH3COOH (Ka order)

17. Acetyl acetone is liquid and exist mainly as Il due to intramolecular H-bonding and the correct answer
isHl>1>I.
However in aquous medium, the correct answer is Il > IIl > I.

18. Salicylic acid is more acidic than p-hydroxy benzoic acid.
21. a=3
b=4
c=4
COOH SOH NO,
0 OH
22. ; ; ; H ;
ON NO, 5 OH
OH
HCI & HCOOH are stronger acids than H,CO,.
23. Following are less acidic than formic acid
(i) Ph—OH (i) Ph—COOH (iv) H2CO3
(v) CHs-OH (vii) CI-CH2CH2COOH  (viii) Ph—NH2
OH O 0 OH 0 OH

I Il Il I I I
04,  Ph—C=CH-C-CH,CH, Ph-C-CH=CH-CH,CH, Ph-C-CH,~CH=CH-CH,

25. Enolisation occurs in presence of D.O and new C-D bonds are formed instead of —CH bonds on C-D
bonds are stronger than —C—H bonds but breaking occurs of -C—H bond during enolisation.

0
7\
O-H 0
I

o)

o

CH3-C-CHs == CH»=C-CHs — CH3-C—CHs
I

D
o)
Il

Like this way all H's are displaced by deuterium on CDs=C—CDs s formed.



10.

PART - Il
Except the amines containing tertiary butyl group, all lower aliphatic amines are stronger bases than
ammonia because of + | (inductive). The alkyl groups, which are electron releasing groups, increase the
electron density around the nitrogen there by increasing the availability of the lone pair of electrons to
proton or lewis acids and making the amine more basic.
Thus the relative strength is in order (CHz)2 NH > CHaNH2 > NHs.

Lone pairs of N are not taking part in conjugation whereas in other options lone pairs are taking part in
conjugation.

COOH COOH COOH COOH
NO,
< O < O <
NO,
NO,

E.W.G. increases the acidity of benzoic acid, o-isomer will have higher acidity than corresponding m
and p isomer due to ortho effect.

Due to resonance of electron pair in aniline, basic strength decreases. In benzylamine electron pair is
not involved in resonance.

NH, NHCOCH, NH, CH,NH,

NO, (2) (3) (4)
(1)

Decreasing order of basic strengthis4>3>2>1.

Effect of substituent on the acid strength of aliphatic acids.
(i) Acidity decreases as the +| — effect of the alkyl group increases.

(i) Acidity decreases as the —I — effect decreases.
(i) On the basis of given information the relative order of increasing acid strength of the given
compounds:

(CH3)2 COOH < CH3 COOH < CHs OCH2COOH < CFzCOOH

The increasing order of basicity of the given compounds is

(CH3)2NH > CH3NH:z > (CHs)sN > CeHsNH:2

Due to the +I effect of alkyl groups the electron density on nitrogen increases and thus the availability of
the lone pair of electrons to proton increases and hence the basicity of amines also increases. So
aliphatic amines are more basic than aniline.

In case of tertiary amine (CHs)s N, the covering of alkyl groups over nitrogen atom from all sides makes
the approach and bonding by a proton relatively difficult, hence the basicity decreases. Electron
withdrawing (CeHs—) groups decreases electron density on nitrogen atom and thereby decreasing
basicity.

Basicity Y (In period)

Electroneg ativi

If lone pair of electron takes part in conjugation then availability of lone pair of electron decrease and
basic strength decrease.

a-chlorobutyric acid is more stronger acid than others due to — | effect of Cl.
0O OH

| |
CH, — C — CH, — CH, — CH, == CH, — C =CH — CH, — CH,



11.

12.

13.

14.
15.

12.

OH

2

OH OH OH
? : I NO
CH,

NO,
HC, +1 ~1 M, -1
(A) (B) (C) (D)

Therefore acidity order is : D>C>A>B.
OH OH OH OH
NO, Cl CH, OCH,
(m,-I) (D) (+L +HC)  (+m)
electron releasing group decreases and electron withdrawing group increases acidic strength.

Order of basic strength of aliphatic amine in aqueous solution is as follows.
order of Ky : (CH,),NH > CH,NH, > (CH,),N > C.H.NH »

As we know pKp = —log Kb

SO (CH,),NH Will have smallest pKs value.

Imidine is more basic than 2° amine followed by 1° amine.

The pH of blood is approx 7.0, therefore the acids with pKa less than 7 will loose H*.
H
N ®
Q/\/Nm
N

On the basis of stability of conjugate base due to electronic effects.

PART - IV

Protonation at site 1 and 3 is supported by resonance stabilization.
(C) Phthalic acid is stronger acid due to intramolecular hydrogen bonding.

CH; P ‘st _OH
%
® HC-C-CHENS, — CH,—C-CH=Ns,

CH,H CH,
2,2-dimethyl-1-nitropropane
(©) CH3—C—|CH—ﬁ—CH34ﬁ CH3—(|3=CH—ﬁ—CH3

|
O OH
Acetylacetone

All statements are correct.
(A,B) Nitroso == oxime (Tautomer)

Imine == enamine (Tautomer).

5 is deprotanated since it is most acidic acid, 2 is protonated since it is most basic (guanidinic N).
Xx=5y=2 sox+y=7
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