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T Ordinary Thinking

Objective Questions

General Introduction of Carboxylic Acids and

Their Derivatives

Identify the wrong statement from the following
[Tamil Nadu CET 2002]

(a) Salicylic acid’s a monobasic acid

(b) Methyl salicylate is an ester

(c) Salicylic acid gives violet colour with neutral
ferric chloride as well as brisk effervescence
with sodium bicarbonate

(d) Methyl salicylate does not occur in natural

oils
Which of the following is optically active[BHU 1997]
(a) Ethylene glycol (b) Oxalic acid
(c) Glycerol (d) Tartaric acid
Palmitic acid is [BHU 1997]
(a) C;sH4 COOH (b) C,;;H;;COCH
(c) C;5sH4; COOH (d) C,;H;COOH

Which one among the following represents an
amide
[MP PMT 1993]

OH NH,
@/ COOH @/ CONH,

(a)

() (d)

The name of the compound having the structure
CICH ,CH,COCH is [MP PET 1993]
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(a) 3-chloropropanoic acid (b)2-chloropropanoic acid

(c) 2-chloroethanoic acid (d)Chlorosuccinic acid
Fats and oils are mixture of [CPMT 1993]

(a) Glycerides and saturated fatty acids

(b) Glycerides and unsaturated fatty acids

(c) Glycerides of saturated and unsaturated fatty

acids

(d) Only saturated and unsaturated fatty acids

Which one is not a glyceride [CPMT 1994]
(a) Fat (b) 0il

(c) Phospholipid (d) Soaps

(RCO),NH is

(a) Primary amine (b) Secondary amine

(c) Secondary amide (d) Tertiary amide

Which of the following is the formula of
tartaremetic

17.

18.

19.

20.

[Manipal MEE 1995]

(a) CH(OH)COOH (b) CH(OH)COONa
CH (OH)COOK é:H(OH)COO(SbO)

(c) CH(OH)COOK (d) CH(OH)COOK
(‘:H(OH)COOK ClH(OH)COONa

Which compound is known as oil of winter green
[MP PET/PMT 1998; CPMT 2002]

(a) Phenyl benzoate (b) Phenyl salicylate

(c) Phenyl acetate (d) Methyl salicylate

Which of the following structure of carboxylic

acid accounts for the acidic nature

() R-cZ° ) rR-cZ M

“OH TOH

=0
(c) R- C\H (d) None of these
Acetoacetic ester behaves as [CPMT 1988]

(a) An unsaturated hydroxy compound
(b) A keto compound

(c) Both of these ways

(d) None of these

The general formula (RCO),0 represents

[CPMT 1974; DPMT 1982; MP PMT 1996]

(a) An ester (b) A ketone

(c) An ether (d) An acid anhydride
A tribasic acid is

(a) Oxalic acid (b) Tartaric acid

(c) Lactic acid (d) Citric acid

Amphiphilic molecules are normally associated
with
[Orissa JEE 1997]
(a) Isoprene based polymers
(b) Soaps and detergents
(c) Nitrogen based fertilizers e.g. urea
(d) Pain relieving medicines such as aspirin
Wax are long chain compounds belonging to the
class
[CPMT 1982, 93]
(a) Acids (b) Alcohols
(c) Esters (d) Ethers
Glycine may be classed as all of the following
except
[JIPMER 1997]

(a) A base (b) An acid

(c) A zwitter ion (d) Optically active acid
Which of the following is not a fatty acid[CPMT 1988]
(a) Stearic acid (b) Palmitic acid

(c) Oleic acid (d) Phenyl acetic acid

Vinegar obtained from canesugar contains
[CPMT 1980; DPMT 1982; KCET 1992;
MP PMT 1994; AIIMS 1999]
(a) Citric acid (b) Lactic acid
(c) Acetic acid (d) Palmitic acid
The general formula for monocarboxylic acids is
[CPMT 2003]
(a) C,H,COCH (b) C,H,,,;COOH
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(c) C,H,,,COCH (d) CH,,0,
Number of oxygen atoms in a acetamide molecule
is
(a) 1 (b) 2
() 3 (d) 4
Urea is [CPMT 1984]
(a) Monoacidic base (b) Diacidic base
(c) Neutral (d) Amphoteric
Fats and oils are [CPMT 1990]
(a) Acids (b) Alcohols
(c) Esters (d) Hydrocarbons
The general formulas C H,,0, could be for open
chain

[AIEEE 2003]
(a) Diketones (b) Carboxylic acids
(c) Diols (d) Dialdehydes

Il
H - C-Cl is called

(a) Acetyl chloride (b) Formyl chloride
(c) Chloretone (d) Oxochloromethane
Urea

(a) Is an amide of carbonic acid
(b) It is diamide of carbonic acid
(c) Gives carbonic acid on hydrolysis
(d) Resembles carbonic acid
Which of the following acids is isomeric with
phthalic acid
(a) Succinic acid
(b) Salicylic acid
(c) 1, 4-benzene dicarboxylic acid
(d) Methyl benzoic
The ester among the following is[Kerala PMT 2003]
(a) Calcium lactate (b) Ammonium acetate
(c) Sodium acetate (d) None of these
Sodium or potassium salts of higher fatty acids
are called

[MP PET 2003]

(a) Soaps (b) Terpenes

(c) Sugars (d) Alkaloids
Formamide is

(a) HCONH, (b) CH;CONH,

(c) HCOONH, (d) (HCHO +NH,;)

Oleic, stearic and palmitic acids are  [CPMT 1997]
(a) Nucleic acids (b) Amino acids

(c) Fatty acids (d) None of these

Which one is called ethanoic acid [CPMT 1997]
(a) HCOOH (b) CH;COOH

(c) CH,;CH,COOH (d) CH,;CH,CH,COOH
Vinegar is [CPMT 1997]
(a) HCHO (b) HCOOH

(c) CH;CHO (d) CH,COOH

Which of these do not contain -COOH group
[CPMT 1997]
(a) Aspirin (b) Benzoic acid

(c) Picric acid (d) Salicylic acid

35. Vinegar obtained from sugarcane has [AFMC 2005]
(a) CH;COOH (b) HCOOH
(c) C¢H;COOH (d) CH,;CH,COOH

36. Carbolic acid is [AFMC 2005]
(a) C¢Hs;CHO (b) CgHg
(c) CzH;COOH (d) C4H;OH

37. The most acidic of the following is [J & K 2005]
(a) CICH,COCH (b) C4H;COCH
(c) CD;COCH (d) CH;CH,COOH

38. Which is most reactive of the following [J & K 2005]
(a) Ethyl acetate (b) Acetic anhydride
(c) Acetamide (d) Acetyl chloride

Preparation of Carboxylic Acids and Their
Derivatives

1. Hydrolysis of CH,CH,NO, with 85% H,SO, gives
[KCET 1996]

(a) CH,CH,OH (b) C,H,
(c) CH4CH = NOH (d) CH,;COCH
2. When formic acid reacts with PCl; it forms[MNR 1982]
(a) Formyl chloride (b) Acetyl chloride
(c) Methyl chloride (d) Propionyl chloride
3. Laboratory method for the preparation of acetyl

chloride is
[RPMT 2003]
(a) CH;COOH +S0OCl, — CH ;COCI

(b) CH,COOH + PCl, — CH,COClI
(c) CH,COONa -+ PCl, — CH,COClI

(d) All of these
4. Tischenko reaction yields ester in the presence of
catalyst which is
(a) LiAIH, (b) N-bromosuccinamide
(c) AI(OC,Hg), (d) Zn—-Hg/HCI
5. Acetic acid is obtained when [NCERT 1975; CPMT
19771
(a) Methyl alcohol is oxidised with potassium
permanganate
(b) Calcium acetate is distilled in the presence of
calcium formate
(c) Acetaldehyde is oxidised with potassium
dichromate and sulphuric acid
(d) Glycerol is heated with sulphuric acid
6. Acetic acid is manufactured by the fermentation

of
[CPMT 1985]
(a) Ethanol (b) Methanol
(c) Ethanal (d) Methanal
7. CO + NaOH — [CPMT 1997; KCET 1999]
(a) HCOONa (b) C,H,0,
(c) HCOOH (d) CH,;COOH
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Carboxylic acids react with diazomethane to form
[MP PMT/PET 1988; MP PMT 1990]

(a) Amine (b) Alcohol
(c) Ester (d) Amide
C,H,HoHw , A [O1 ;B Bis
H,S0,
[CBSE PMT 1991; BHU 1995]
(a) An acid (b) An aldehyde

(c) A ketone (d) Ethanol
Reimer-Tiemann reaction involves a
[MP PET 1997]
(a) Carbonium ion intermediate
(b) Carbene intermediate
(c) Carbanion intermediate
(d) Free radical intermediate
The product D of the reaction
CH ,Cl—XN_,(A)—H2 ,(B)—Ms (C)—2(D) is
[MP PET 1997]
(a) CH;CH,NH, (b) CH,CN
(c) HCONH, (d) CH;CONH,

Which of the following on hydrolysis forms acetic
acid

[BHU 1997]
(a) CH4CN (b) CH,OH
(c) C,H;OH (d) C,H;NH,
When benzyl alcohol is oxidised with KMnO,, the
product obtained is [SCRA 1991]
(b) Benzoic acid
(d) None of these

(a) Benzaldehyde
(c) CO, and H,0
Which of the following gives benzoic acid on
oxidation

[CBSE PMT 1996]
(b) Chlorotoluene
(d) Benzyl chloride

NaCN HO" g
(HC1) A

(a) Chlorophenol
(c) Chlorobenzene

(CH;),CO In the above

sequence of reactions A and B are
(a) (CH;),C(OH)CN,(CH;),C(OH)COOH
(b) (CH;),C(OH)CN, (CH3),C(OH),

(¢) (CH;),C(OH)CN,(CH;),CHCOOH
(d) (CH3),C(OH)CN,(CH;),C=0

Two moles of acetic acid are heated with P,0O;.
[MP PET/PMT 1988]

[CPMT 2000]

The product formed is

(a) 2 moles of ethyl alcohol
(b) Formic anhydride

(c) Acetic anhydride

(d) 2 moles of methyl cyanide
Formic acid is obtained when [NCERT 1974]

(a) Calcium acetate is heated with conc. H,SO,

(b) Calcium formate is heated with calcium

acetate
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(c) Glycerol is heated with oxalic acid at 110°C
(d) Acetaldehyde is oxidised with K,Cr,0, and
H,SO,

Acetyl chloride cannot be obtained by treating
acetic acid with

(a) CHCI, (b) socCl,

(c) PCl, (d) PClg

o-xylene when oxidised in presence of V,0O; the
product is

(a) Benzoic acid
(c) Phthalic acid
The reaction

CH3CH =CH; —=+%° ,CH, —-CH - CH,
H+

(b) Phenyl acetic acid
(d) Acetic acid

|COOH
is known as [MP PMT 2002]
(a) Wurtz reactions

(b) Koch reaction

(c) Clemenson’s reduction

(d) Kolbe’s reaction

By aerial oxidation, which one of the following
gives phthalic acid [Tamil Nadu CET 2002]
(a) Naphthalene (b) Banzene
(c) Mesitylene (d) Toluene

MgBr
@ %—) P In the reaction, product P is
ii)H,0

[CBSE PMT 2002]

CHO COOH
(a) (b)
OH
I
(©) (d) CgHs —C-CgH;

Glacial acetic is obtained by

(a) Distilling vinegar

(b) Crystallizing separating and melting acetic
acid

(c) Treating vinegar with dehydrating agent

(d) Chemically separating acetic acid

In esterification, OH~ ion for making H,0O comes

[KCET 2002]

from

[CPMT 1996]
(a) Acid (b) Alcohol
(c) Ketone (d) Carbohydrate

Heating a mixture of ethyl alcohol and acetic acid
in presence of conc. H,SO, produces a fruity

smelling compound. This reaction is called
(a) Neutralisation (b) Ester hydrolysis
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(c) Esterification
synthesis
Product formed by heating a mixture
ammonium chloride and potassium cyanate is
(a) N,O (b) NH,

(c) CH;NH, (d) H,NCONH ,
Rearrangement of an oxime to an amide in the
presence of strong acid is called [Kerala CET 2000]

(a) Curtius rearrangement (b)Fries rearrangement

(c) Backman rearrangement (d)Sandmeyer reaction
Which reagent will bring about the conversion of 40
carboxylic acids into esters

(a) C,H;OH (b) Dry HCI+C,H;OH

(c) LiAH, (d) AI(OC,H;3),

The acid formed when propyl magnesium bromide

(d) williamson's

of

39.

e

is treated with carbon dioxide is 41
[CPMT 1982, 84, 86; Pb. PMT 1998]
(a) C;H,COCH (b) C,H;COOH
(c) Both (a) and (b) (d) None of the above
CO, on reaction with ethyl magnesium bromide
gives 42.
[BHU 1983]
(a) Ethane (b) Propanoic acid
(c) Acetic acid (d) None of these
Acetic anhydride is obtained from acetyl chloride 43.
by the reaction of [CPMT 1985, 93]
(a) PO (b) H,SO,
(c) CH;COONa (d) CH;COCH
Hydrolysis of acetamide produces
[DPMT 1984; MP PMT 1994; MP PET 2001]
(a) Acetic acid (b) Acetaldehyde 44.
(c) Methylamine (d) Formic acid
Ethyl acetate is obtained when methyl magnesium
iodide reacts with [Tamil Nadu CET 2002]
(a) Ethyl formate (b) Ethyl chloroformate 45.
(c) Acetyl chloride (d) Carbon dioxide
Sodium acetate reacts with acetyl chloride to form
[BIT 1992] 46.
(a) Acetic acid (b) Acetone
(c) Acetic anhydride (d) Sodium formate
Ammonium acetate reacts with acetic acid at
110°C to form [MP PET 1991]
(a) Acetamide (b) Formamide 47

(c) Ammonium cyanate (d) Urea

Tischancko reaction is used for preparation of

(a) Ether (b) Ester

(c) Amide (d) Acid anhydride

The silver salt of a fatty acid on refluxing with an

alkyl halide gives an [KCET 2004] 48.
(a) Acid (b) Ester

(c) Ether (d) Amine

Which reaction is used for the preparation of a-
Bromoacetic acid ? [MP PET 2004; MP PET/PMT 1998]

(a) Kolbe’s Reaction 49.

(b) Reimer-Tiemann Reaction

scurce €3

BSE PMT 2000]

(c) Hell volhard Zelinsky Reaction
(d) Perkin’s Reation
Tertiary alcohols (3°) having atleast four carbon
atoms upon drastic oxidation yield carboxylic acid
with
[MH CET 2004]

(a) One carbon atom less
(b) Two carbon atoms less
(c) Three carbon atom less
(d) All the above three options are correct
When succinic acid is heated, product formed is

[Pb. CET 2000]
(b) Acetic acid
(d) Propionic acid

(a) Succinic anhydride
(c) CO, and methane

In the reaction, C4H;0H Na—OH)(A)

(B) HCI

(a) Benzoic acid (b) Salicylaldehyde
(c) Chlorobenzene (d) Salicylic acid

When an acyl chloride is heated with Na salt of a
carboxylic acid, the product is

(a) An ester (b) An anhydride
(c) An alkene (d) An aldehyde
The compound X, in the reaction, is
Mg(OH)I + CH ;COOH
[Pb. CET 2003]

co,
140°C, (4-7 atm)

(C), the compound (C) is

X CH 3Mgl % hydroly sis

(a) CH,CHO (b) CO,
(c) (CH,),CO (d) HCHO

CH ,CONH , —NNO2/HCL [Pb. CET 2003]

.
(a) CH,COOH (b) CH;CONH,CI™
(c) CH;NH, (d) CH,;CHO
Primary aldehyde on oxidation gives [DPMT 20004]
(a) Esters (b) Carboxylic acid
(c) Ketones (d) Alcohols
Toluene is oxidised to benzoic acid by

[BHU 2004; CPMT 1985]
(b) K,Cr,0O,
(d) Both (a) and (b)

(a) KMnoO,
(c) H,S0,

CH 3COON
MeO—@ CHO+(X)3—+61>®’ CH=CHCOOH
H30

The compound (X) is
(a) CH;COOH (b) BrCH-> - COOH

(c) (CH3CO)20 (d) CHO - COOH

Salicylic acid is prepared from phenol by [AFMC 2005]
(a) Reimer Tiemann reaction

(b) Kolbe’s reaction

(c) Kolbe-electrolysis reaction

(d) None of these

Acetic acid will be obtained on oxidation of [J & K 2005]

[IIT 2005]
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(a) Ethanol
(c) Methanal

(b) Propanal
(d) Glyoxal

Properties of Carboxylic Acids and Their
Derivatives

Which of the following acids has the smallest
dissociation constant [IIT-JEE (Screening) 2002]

(a) CH4CHFCOOH (b) FCH,CH,COOH
(c) BrCH,CH,COOH (d) CH,CHBrCOOH

What is obtained, when propene is treated with
N-bromo succinimide [MP PMT 2003]
(a) CH; - (‘: =CH, (b) BrCH,-CH =CH,

Br

(c) BrCH,-CH =CHBr (d) BrCH, —Cl:H—CHZBr

Br

What will be the product, when carboxy phenol,
obtained by Reimer Tiemann’s process, is
deoxidised with Zn powder

[MP PMT 2003]

OH CHO
CHO ’
(a) (b) ©
OH COOH
(c) (d)

The vapour of a carboxylic acid HA when passed

over MnO, at 573 K yields propanone. The acid

HA is

(a) Methanoic acid (b) Ethanoic acid

(c) Propanoic acid (d) Butanoic acid

Which acid is strongest or Which is most acidic

[CPMT 1982, 89; BIT 1992; MP PET 1996;

MP PMT/PET 1988; MP PMT 1995, 97; RPMT 1997]

(a) CI,CH.COOH (b) CICH,COOH

(c) CH,;COCOH (d) CI,C.COOH

Ethyl acetate at room temperature is a

(a) Solid (b) Liquid
(c) Gas (d) Solution
Urea is a better fertilizer than ammonium

sulphate because

(a) It has greater percentage of nitrogen
(b) It is more soluble

(c) It is weakly basic

(d) It does not produce acidity in soil

The reaction of acetamide with water
example of

is an

[Kurukshetra CEE 1998; RPMT 2000]
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10.

11.

12.

13.

14.
15.
16.

17.

18.

19.

scurce €3

(a) Alcoholysis (b) Hydrolysis
(c) Ammonolysis (d) Saponification
The acid which reduces Fehling solution is[KCET 1998]
(a) Methanoic acid (b) Ethanoic acid
(c) Butanoic acid (d) Propanoic acid
o~ CH, -0
~CH, -0~
The above shown polymer is obtained when a
carbon compound is allowed to stand. It is a white
solid. The polymer is [CBSE PMT 1989]
(a) Trioxane (b) Formose
(c) Paraformaldehyde (d) Metaldehyde
What will happen if LiAIH, is added to an ester
[CBSE PMT 2000]
(a) Two units of alcohol are obtained
(b) One unit of alcohol and one unit of acid is
obtained
(c) Two units of acids are obtained
(d) None of these
When anisole is heated with HI, the product is
[CET Pune 1998]
(a) Phenyl iodide and methyl iodide
(b) Phenol and methanol
(c) Phenyl iodide and methanol
(d) Methyl iodide and phenol
When CH,COOH reacts with CH; — Mg — X [BVP 2003]

(a) CH,COX is formed

formed

(c) Acetone is formed (d) Alcohol is formed
Which class of compounds shows H-bonding even
more than in alcohols

(a) Phenols (b) Carboxylic acids

(c) Ethers (d) Aldehydes

When propanamide reacts with Br, and NaOH

CH,

(b) Hydrocarbon is

then which of the following compound is formed[Manipal

(a) Ethyl alcohol (b) Propyl alcohol
(c) Propyl amine (d) Ethylamine
Hydrolysis of an ester gives a carboxylic acid
which on Kolbe’s electrolysis yields ethane. The
ester is

[EAMCET 1997; Manipal PMT 2001]
(a) Ethyl methonoate (b) Methyl ethanoate
(c) Propylamine (d) Ethylamine
On prolonged heating of ammonium cyanate or
urea, we get [DPMT 1982; CPMT 1979; MP PMT 1996]

(a) N, (b) CO,
(c) Biurette (d) Ammonium
carbonate

In the Gabriel's phthalimide synthesis, phthalimide
is treated first with
(a) C,H;l1/KOH

(c) Ethanol and H,SO,

(b) Ethanolic Na
(d) Ether and LiAIH,

Which of the following is the strongest acid[NCERT 1984]
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(a) CH;COOH (b) BrCH,COOH

(c) CICH ,COOH (d) FCH,COOH

Which of the following reduces Tollen's reagent

[MP PMT 1991]

(a) Acetic acid (b) Citric acid

(c) Oxalic acid (d) Formic acid

Oxalic acid may be distinguished from tartaric

acid by

(a) Sodium bicarbonate solution

(b) Ammonical silver nitrate solution

(c) Litmus paper

(d) Phenolphthalein

The reaction of HCOOH with conc. H,SO, gives
[DPMT 1982, CPMT 1989; MP PET 1995; AIIMS 2000;

Manipal 2001; Pb. CET 2002 ]
(b) CO

(d) Acetic acid

(a) CO,
(c) Oxalic acid

(a) o-sulphobenzoic acid

(b) m-sulphobenzoic acid

(c) p-sulphobenzoic acid

(d) o- and p-sulphobenzoic acid

Which one is strongest acid [MP PMT 1992]
(a) CH,FCOCH (b) CH,CICOCH

(c) CHCI,COOH (d) CHF,COOH

Which does not give silver mirror with ammoniacal
AgNO,

[MP PET 1992]
(b) CH,CHO
(d) HCOOH

(a) HCHO
(c) CH,;COCH

2CH,COOH —M9 , A ' product ‘A’ in the reaction is
300°C
[RPMT 2003]
(b) CH; -CH, —OH
(d) CH, —ﬁ:—O—ﬁ:—CH3
o] 0]
Acetic acid is weak acid than sulphuric acid
because

(a) CH,CH,CHO
(c) CH,COCH,

[CPMT 2003]
(a) It decompose on increasing temperature
(b) It has less degree of ionisation
(c) It has - COOH group
(d) None of these
In CH;COOH and HCOOH, HCOOH will be
[CPMT 1975; DPMT 1982]
(a) Less acidic (b) Equally acidic
(c) More acidic (d) None
Acetic anhydride reacts with excess of ammonia
to form
[MP PET 1992]
(a) 2CH,COONH ,

(b) 2CH,CONH,

30.

31.

32.
Sulphonation of benzoic acid produces mainly [CPMT 1982]

33.

34.

35.

36.

37.

38.

scurce €3

(c) CH,CONH, +CH,COONH,
(d) 2CH,COOH

In the following sequence of reactions, what is D
CH,

(o] NN

SO0, ,pg_ NaNg  ~_ Heat .

[UPSEAT 2002]

(a) Primary amine

(b) An amide

(c) Phenyl isocyanate

(d) A chain lengthened hydrocarbon

Hydrolytic reaction of fats with caustic soda is

known as

[MP PMT/PET 1988; AMU 1988;
KCET 2000; MP PET 2001]
(b) Saponification
(d) Carboxylation

(a) Esterification
(c) Acetylation
In the reaction

CH ,COOH LiAIH 4 (A) 1, +NaOH (B) Ag(Dust) ©)
the final product (C) is

(a) C,H,l (b) C,H;OH

(c) C,H, (d) CH;COCH 4

Reaction of ethyl formate with excess of CH Mgl

followed by hydrolysis gives [IIT (Screening) 1992]
(a) n-propyl alcohol (b) Ethanal

(c) Propanal (d) Isopropyl alcohol

Of the following four reactions, formic and acetic
acids differ in which respect

(a) Replacement of hydrogen by sodium

(b) Formation of ester with alcohol

(c) Reduction of Fehling solution

(d) Blue litmus reaction
Formaldehyde and
distinguished using

formic acid can Dbe
[AFMC 1993]
(a) Tollen's reagent (b) Fehling solution
(c) Ferric chloride (d) Sodium bicarbonate
Ester and acetamide are distinguished by [BHU 1996]
(a) Hydrolysis with strong acids or alkali
(b) Derivatives of fatty acids
(c) Both (a) and (b)
(d) None of these
Acetic acid exists as a dimer in benzene solution.
This is due to
[MP PMT 1989; CPMT 1982]

(a) Condensation
(b) Presence of —-COOH group
(c) Presence of a —hydrogen
(d) Hydrogen bonding
Which of the following compounds will react with
NaHCO; solution to give sodium salt and carbon
dioxide

[CBSE PMT 1999; BHU 1983, 2002]

(a) Phenol (b) n-hexanol
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(c) Acetic acid (d) Both (a) and (b)

Acetic acid dissolved in benzene
molecular mass of

[MP PET 1993]

(a) 30 (b) 60
(c) 120 (d) 240
The reaction
2CH, - C—0OC,H, ——2HsONa_, 49.
Il
(e]
CH, —ﬁ:—CH2 —ﬁ:—OCZH5 +C,H;OH
(0] (0]
is called [MP PMT 2003; KCET 1996]

(a) Etard reaction

(c) Claisen condensation
Which is the strongest acid ? (pKa value is given in
the bracket)

(b) Perkin’s reaction

[MP PMT 1997; BHU 2003]
(b) C4H;COOH (4.22)

(d) CH4CH,COOH (4.88)

(a) HCOOH (3.77)
(c) CH,COOH (4.71)

In the presence of iodine catalyst, chlorine reacts 51.

with acetic acid to form [MP PMT 1997]
0 0]

Il Il
(a) CH,-C-Cl (b) CH,CI-C—-OH

Cl 6] 52.

I |
(c) CH;-C-OH (d) CH;-C-0-ClI
|

Cl

The acid showing salt-like character in aqueous
solution is

[MP PET/PMT 1998]
(b) Benzoic acid
(d) a -—amino acetic acid

(a) Acetic acid
(c) Formic acid

CH,COOH —2 5 X . Identify X

P,0s

53.

[JIPMER 2000; CPMT 2003]
(b) CH,CHO

(d) CH,
[MP PET/PMT 1988]

(a) CH;COCH,
(c) (CH;CO),0
Formic acid

(a) Is immiscible with water 54.

(b) Reduces the ammonical silver nitrate

(c) Is a weak acid nearly three and a half time
weaker than acetic acid

(d) Is prepared by heating potassium hydroxide

Given below are some statements concerning

formic acid, which of them is true [CPMT 1983]

(a) It is a weaker acid than acetic acid

(b) Itis a reducing agent 55.

(c) When its calcium salt is heated, it forms a
ketone

(d) It is an oxidising agent
Which decolourises the colour of acidic KMnO,
[CPMT 1991]

(a) CH;COOH (b) CH,;CH,COOH

shows a 48.

(d)Claisen Schmidt reactigB

scurce €3

(c) COOH.COOH (d) CH,COOC,H,

A colourless water soluble organic liquid
decomposes sodium carbonate and liberates carbon
dioxide. It produces black precipitate with Tollen's
reagent. The liquid is [KCET 1989]

(a) Acetaldehyde (b) Acetic acid

(c) Formaldehyde (d) Formic acid

The end product B in the sequence of reactions
R-X— A
(a) An alkane
(b) A carboxylic acid

(c) Sodium salt of carboxylic acid
(d) A ketone
CH;CH ,COOH

NaOH

B is [CPMT 1985]

Cl, /Fe X Alcoholic Y

KO4

Compound Y is[DPMT 1981; JIPMER 2000; AIEEE 2002]
(a) CH,CH,OH (b) CH4;CH,CN

(c) CH, =CHCOOH (d) CH;CHCICOOH

In the precipitation of soap, which can be used
instead of NaCl [CPMT 1979]
(a) Na (b) CH;COONa

(c) Na,SO, (d) Sodium silicate

Which of the following can possibly be used as
analgesic without causing addiction and moon
modification

[CBSE PMT 1997]
(a) Morphine
(b) N-acetyl-para-aminophenol
(c) Drazepom
(d) Tetrahydrocatinol

Which of the following esters cannot undergo
Claisen self condensation

(a) CH; -CH, -CH, -CH, —COOC ,H,
(b) C4H;COOC,H;
(c) C4H5;CH,COOC,H4
(d) C4H,;;CH,COOC,H,
When acetic acid is dissolved in benzene its
molecular mass
[AFMC 1991]
(a) Decreases
(b) Increases
(c) Either increases or decreases
(d) Suffers no change

Benzoic acid has higher molecular weight in
benzene and less in water because

(a) Water has lower freezing point and higher

boiling point than benzene
(b) It dissociates to a greater extent in benzene
than in water

(c) It associates in water and dissociates in
benzene
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1344 Carboxylic acids and Their derivatives

(d) It dissociates in water and associates in

benzene
What is the main reason for the fact that

(c) CH, =CH —(CH,)s —CH,OH
(d) C¢H5COOH

carboxylic acids can undergo ionization[MNR 1993; Pb. BT 2864 CH shows all tests of aldehyde because [CPMT 1996]

(a) Absence of a —hydrogen

(b) Resonance stabilisation of the carboxylate ion
(c) High reactivity of ¢ —hydrogen

(d) Hydrogen bonding

Which of the following compounds will evolve 67.

hydrogen on treatment with metal [CPMT 1974]
(a) C,H;OH (b) CH;COOH

(c) (a) and (b) both (d) None of these
When urea is heated, it forms biurette, alkaline

(a) It has one aldehyde group
(b) It is member of aldehyde
(c) All acids show tests of aldehyde
(d) Does not show any test
Which one of the following orders of acid strength
is correct
[CBSE PMT 2003]
(a) RCOOH > HC =CH > HOH > ROH

(b) RCOOH >ROH > HOH >HC =CH

solution of which forms ..... with CuSO , solution[AFMC 1980(c) RCOOH >HOH >ROH >HC =CH

(a) Violet colour (b) Red colour
(c) Green colour (d) Black colour

Which of the following would be expected to be
most highly ionised in water

(a) CH,CICH,CH,COOH (b) CH,;CHCI.CH,.COOH
(c) CH,4.CH,.CCI,.COOH (d) CH,;.CH,.CHCI.COCOH
Alkaline hydrolysis of esters is known as

[CPMT 1986, 88, 93; MNR 1986; MP PET 1993]
(a) Saponification (b) Hydration
(c) Esterification (d) Alkalisation

Which of the following undergoes hydrolysis
when dissolved in water [CPMT 1989]

(a) CH,COONa (b) CH,CONH,
(c) Both (a) and (b) (d) CgHsCH,

Name the end product in the following series of 70.

reactions

CH,COOH —™s , A ﬁ B [DPMT 1984]
2Y5

(a) CH, (b) CH,OH

(c) Acetonitrile (d) Ammonium acetate
Reduction of carboxylic acids gives

(a) Alcohol
palladium

with hydrogen in presence of

71.
(b) Alcohol with LiAH,

(c) Aldehyde with LiAlH,

(d) Alcohol with 2HI(P) 72.

Which of the following substances when boiled

with caustic soda solution will evolve ammonia[BHU 1983]

(a) Ethylamine (b) Aniline

(d) Acetoxime
Peroxide 7

73.

(c) Acetamide
CH, =CH —(CH,); COOH

HBr
where Z is
(a) CH;-CH —(CH,); COOH
Br
(b) BrCH, —(CH,); COOH

[CPMT 1996]

68.

[AIIMS 1982]

69.

scurce €3

(d) RCOOH > HOH >HC =CH > ROH

The order of decreasing rate of reaction with
ammonia is

[Pb. PMT 1998]
(a) Anhydrides, esters, ethers

(b) Anhydrides, ethers, esters

(c) Ethers, anhydrides, esters

(d) Esters, ethers, anhydrides

Oxidation of toluene with CrO; in the presence of
(CH;CO)O, gives a product 'A' which on treatment
with aqueous NaOH produces

(a) C4H;CHO (b) (C4H;CO),0

(c) C4H;COONa (d) 2, 4-diacetyl toluene
CH;COOCH ; + excess PhMgBr

—s product —*—> X
The product X is [Orissa JEE 2005]
(a) 1, 1-diphenylethanol
(b) 1, 1-diphenylmethanol
(c) Methyl phenylethanol
(d) Methyl phenylketone
Which of the following is most acidic[MP PMT 1995]
(a) Formic acid (b) Chloroacetic acid
(d) Acetic acid
Urea on slow heating gives

(a) NH,CON.HNO, (b) NH,CONHCONH ,
(c) HCNO (d) NH,CONH ,.HNO,

(c) Propionic acid

The principal organic product formed in the
following reaction is

CH, = CH(CH,)s COOH + HBr —roxide

[Pb. PMT 1998]
(a) CH,CHBr(CH,)s COOH

(b) CH, =CH(CH,), COBr
(c) CH,BrCH,(CH,); COOH
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(d) CH, =CH(CH,), CHBrCOOH

Which one of the following compound gives
aspirin on reacting with acetic anhydride in
presence of H,SO,

[EAMCET 2003]

CHO OH

OH COOH
(a) (b)
CHO OH
COOH
(© (d)
NH

An acyl halide is formed when PCl; reacts with an

[CBSE PMT 1994; AIIMS 1998; CBSE PMT 2002]
(a) Acid (b) Alcohol
(c) Amide (d) Ester
Which one of the following orders is wrong with
respect to the property indicated [CBSE PMT 1994]
(a) Formic acid > acetic acid > propanoic acid
(acid strength)
(b) Fluoroacetic acid > chloroacetic
bromoacetic acid (acid strength)
(c) Benzoic acid > phenol > cyclohexanol (acid
strength)
(d) Aniline > cyclohexylamine > benzamide (basic
strength)
A fruity smell is produced by the reaction of
C,H;OH with

acid >

[AFMC 2000]
(a) PClg (b) CH;COCH,4

(c) CH;COOH (d) None of these

Which of the following orders
strengths of acids is correct
(a) FCH,COOH >CICH ,COCH > BrCH,COCH

(b) CICH,COOH >BrCH,COOH > FCH,COOH
(c) BrCH,COOH > CICH,COOH > FCH,COOH
(d) CICH,COOH > FCH,COOH > BrCH,COOH

is treated with NaOBr, the
[Haryana CEET 2000]

of relative

When acetamide

product formed is

(a) CH4CN (b) CH;CH,NH,

(c) CH3NH, (d) None of the above

The fatty acid which shows reducing property is

[Kerala CET 2000]

(a) Acetic acid (b) Ethanoic Acid

(c) Oxalic acid (d) Formic acid

The reagent that can be used to distinguish

between methanoic acid and ethanoic acid is
[Kerala CET 2001, 02]

(a) Ammoniacal silver nitrate solution

(b) Neutral ferric Chloride solution

(c) Sodium carbonate solution

(d) Phenolphthalein

Carboxylic acids and Their derivatives 1345

82.

83.

84.

85.

86.

87.

88.

89.

9o0.

scurce €3

Hydrolysis of an ester gives acid A and alcohol B.

A reduces Fehling solution and oxidation of B
gives A. The ester is [MP PMT 1999]

(a) Methyl formate (b) Ethyl formate

(c) Methyl acetate (d) Ethyl acetate

Order of reactivity is [RPMT 2003]
(0]

() R —23— X >RCONH , >RCOOCOR > RCOOR
(b) RCOX >RCOOCOR > RCOOR > RCONH ,
(c) RCOOR >RCONH , > RCOX >RCOOCOR
(d) RCOOCOR > RCOOR > RCOX >RCONH ,

Right order of acidic strength is [RPMT 2003]

(a) CH,CICOOH > HCOOH >
C,H;COOH > CH,COOH
(b) CH,CICOOH >HCOOH >
CH,COOH >C,HCOOH
(c) C,H,COOH >CH,COOH >
HCOOH >CH,CICOOH
(d) HCOOH >CH,CICOOH >
CH,COOH >C,H COOH

Saponification of ethyl benzoate with caustic soda
as alkali gives [Kerala (Med.) 2001]
(a) Benzyl alcohol and ethanoic acid

(b) Sodium benzoate and ethanol

(c) Benzoic acid and sodium ethoxide

(d) Phenol and ethanoic acid

(e) Sodium benzoxide and ethanoic acid

Lactic acid on oxidation by alkaline potassium
permanganate gives [Tamil Nadu CET 2002]
(a) Tartaric acid (b) Pyruvic acid

(c) Cinnamic acid (d) Propionic acid
RCOOH —— RCH ,0H

[CPMT28RR1 of reduction of an acid to alcohol can

be affected only by
(a) Zn/HCI

(b) Na-alcohol

(c) Aluminium isopropoxide and isopropyl alcohol
(d) LiAIH,

Which one of the following compounds forms a
red coloured solution on treatment with neutral
FeCl, solution

[CBSE PMT 1989]

[EAMCET 2003]
(b) CH,0OCH,

(d) CH,;COOH
[UPSEAT 1999; BVP 2003]

(a) CH;COCH,

(c) CH,;CH,OH

Urea can be tested by
(a) Benedict test (b) Mullicken test

(c) Ninhydrin (d) Biuret test

What are the organic products formed in the

following reaction

1. LIAIH 4

CoHs —COO —CH, e, [IIT 1995]
-2

(a) CgHs —COOH and CH,
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1346 Carboxylic acids and Their derivatives

(b) C4H; —CH, —OH and CH,

(¢) C4H; —CH; and CH,; —OH

(d) C4Hs —CH, —OH and CH; —OH

Reaction between an acid and alcohol will give
[Roorkee 1995]

(a) Higher C containing acid (b) Secondary alcohol

(c) Alkane (d) Ester

Benzoic acid gives benzene on being heated with X

and phenol gives benzene on being heated with Y.

Therefore X and Y are respectively[CBSE PMT 1992]

(a) Sodalime and copper (b) Zn dust and NaOH

(c) Zn dust and sodalime (d) Sodalime and zinc

dust

The product obtained when acetic acid is treated

with phosphorus trichloride is[CPMT 1989, 93, 94; RPMT 1997;

AIIMS 1998; EAMCET 1998]
(a) CH;COOPCI, (b) CH;COOCI
(c) CH;COCI (d) CICH,COOH
Acetyl chloride is reduced with LiAlH, the product

formed is

(a) Methyl alcohol (b) Ethyl alcohol

(c) Acetaldehyde (d) Acetone

In the preparation of an ester, the commonly used
dehydrating agent is [KCET 1992]
(a) Phosphorus pentaxide

(b) Anhydrous calcium carbide

(c) Anhydrous aluminium chloride

(d) Concentrated sulphuric acid

In the esterification reaction of alcohols[KCET 1984]

(a) OH" isreplaced by C;H,OH

(b) H* is replaced by sodium metal

(c) OH™ isreplaced by chlorine

(d) OH™ isreplaced by CH,COO~ group

Lower carboxylic acids are soluble in water due to

[MP PET 1999]

(b)Hydrogen bonding

(d) Easy hydrolysis
P,O;  (phosphorus

(a) Low molecular weight

(c) Dissociation into ions

Acetamide reacts with

pentaoxide) to give

(a) Methyl cyanide

(c) Ethyl cyanide

The reaction

CH4COOH +Cl, ——CICH ,COOH + HCI is called
[NSE 2001; MP PET 2003]

(a) Hell-Volhard-Zelinsky reaction

(b) Birch reaction

(c) Rosenmund reaction

(d) Hunsdiecker reaction

An aqueous solution of urea

(a) Is neutral

(b) Is acidic

(c) Is basic

(d) Can act as an acid and a base

Nitration of benzoic acid gives

(b) Methyl cyanate
(d) Ethyl isocyanate

[CPMT 1983]

[MP PMT 1997]

102.

103.

104.

(a) 3-nitrobenzoic acid (b) 2-nitrobenzoic acid
(c) 2, 3-dinitrobenzoic acid (d)2, 4-dinitrobenzoic acid
The reagent used for converting ethanoic acid to
ethanol is

[KCET 1996; EAMCET 1998]
(a) LiAIH, (b) KMnO,
(c) PCly (d) K,Cr,0,/H"*
Which one of the following has the maximum acid
strength

[NCERT 1983]

(a) o-nitrobenzoic acid (b) m-nitrobenzoic acid
(c) p-nitrobenzoic acid (d) p-nitrophenol
When benzoic acid is treated with PClgat 100°C,

it gives

[Orissa JEE 2003]
(a) Benzoyl chloride (b) o-chlorobenzoic acid
(c) p-chlorobenzoic acid (d) Benzyl chloride

105. Oxalic acid on being heated upto 90°C with conc.
H,SO, forms
[SCRA 1990] [ApMC 1989; MP PET 1994; MP PMT 1989]
(a) HCOOH +CO, (b) CO, +H,0
(c) CO, +CO+H,0 (d) HCOOH +CO
106. Benzoic acid is less acidic than salicylic acid
because of
[Bihar MEE 1997]
(a) Hydrogen bond (b) Inductive effect
(c) Resonance (d) All of these
(e) None of these
107. Lactic acid on heating with conc. H,SO, gives
[MP PET 1996]
(a) Acetic acid (b) Propionic acid
(c) Acrylic acid (d) Formic acid
108. Acetamide is [MP PET 1990; RPMT 1999]
(a) Acidic (b) Basic
(c) Neutral (d) Amphoteric
109. Silver benzoate reacts with bromine to form[KCET 1996]

C
I
C - OBr
[ARNC @ (b) @(
COOAg Br
© @ @

110.

111.

scurce €3

Br

Acetic anhydride reacts with diethyl ether in
presence of anhydrous AICI; to form[MP PMT 1992]

(a) Ethyl acetate (b) Methyl propionate
(c) Methyl acetate (d) Propionic acid
Treatment of benzoic acid with Cl,/FeCl; will
give

[KCET 1998; CET Pune 1998]
(a) p-chlorobenzoic acid (b) o-chlorobenzoic acid
(c) 2, 4-dichlorobenzoic acid(d)m-chlorobenzoic aicd
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Hinsberg’s reagent is [MP PMT 2003]

() @CONHZ (b) @SOZC|
©) CH, —@COCl (d) @

Which of the following is the correct order of
increasing strengths of carboxylic acids
(a) CH,FCOOH < CH;COCH

< CH,CICOOH < CCl,COOH
(b) CH4COOH < CH ,CICOOH
<CH,FCOOH < CCI,COOH
(c) CH,CICOOH < CH ,FCOOH
< CCl,COOH < CH ;COOH
(d) CCI,COOH < CH,CICOOH
< CH,FCOOH < CH,COOH

The weakest acid among the following is
[CPMT 1976, 82, 89; BHU 1982; CBSE PMT 1991;
MP PMT 1989; Roorkee 1992; RPET 1999]
(a) CH;COOH (b) CI,CHCOOH
(c) CICH ,COOH (d) CI;CCOCH

Consider the acidity of the carboxylic acids

CocCl

122,

(a) PhCOOH (b) 0-NO,C4H,COOH 124.

(¢) p—NO,C4H,COOH (d) m-NO,CysH,COOH
Which of the following order is correct?[AIEEE 2004]

(a) b>d>a>c (b) b>d>c>a 125.

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

On mixing ethyl acetate with aqueous sodium
chloride, the composition of the resultant solution
is [AIEEE 2004]

(a) CH,;COCI +C,H;OH + NaOH

(b) CH,;COONa +C,H;OH

(c) CH,;COOC,Hg + NaCl

(d) CH,Cl+C,H;COONa

o-Toluic acid on reaction with Br, + Fe, gives [AIIMS 2004]

126.

CH2Br 3 127.

CH

CO:H CO2H

(a) (b)
Br
2Br CH;

COz2H CO2H

(c) (d) @i
Br

H
Br

The reaction of an ester RCOOR’' with an alcohol 128.

R"OH in the presence of an acid gives [Kerala PMT 2004]
(a) RCOOH (b) R'COOH

(c) R"COOR (d) RCOOR”

(e) R'COOR” 129.

RCOOH on treatment with PCl; and KCN, is

subjected to hydrolysis followed by Clemmensen’s
reduction, the product obtained is [Kerala PMT 2004]

120.

121.

123.

(a) RCH, —COCI (b) RCH, —COOH

(c) RCOCN (d) RCN

(e) R-OH

The reagent which does not give acid chloride on
treating with a carboxylic acid is [KCET 2004]
(a) PCly (b) Cl,

(c) socl, (d) PCl,

An organic compound is boiled with alcoholic
potash. The product is cooled and acidified with
HCI. A white solid separates out. The starting

compound may be [KCET 2004]
(a) Ethyl benzoate (b) Ethyl formate
(c) Ethyl acetate (d) Methyl acetate

The OH group of an alcohol or the —-COOH group

of a carboxylic acid can be replaced by —Cl using
[CBSE PMT 2004]

(a) Chlorine

(b) Hydrochloric acid

(c) Phosphorus pentachloride

(d) Hypochlorous acid

Which of the following is most acidic[MP PET 2004]

(a) Picric acid (b) p-nitrophenol
(c) m-nitrophenol (d) o-p dinitrophenol
Benedict’s solution is not reduced by [CPMT 2004]
(a) Formaldehyde (b) Acetaldehyde
(c) Glucose (d) Acetic anhydride
CH;COOH is reacted with CH =CH in presence
of Hg**, the product is [DPMT 2004; BHU 1998]
(a) CH;(OOCCH ;) (b) CH,

| |

CH,(OOCH,) CH,—(O0C-CHj,)
(c) CH, (d) None of these

|
CH(OOC-CHy),
Acetic acid reacts with PCI; to form [Pb. CET 2001]

(a) CH,COCI (b) CHCI,COOH
(c) CH,CICOOH (d) CH;COOCI
CH,CO0OC,H; with excess of C,H;MgBr and
hydrolysis gives [MH CET 2004]
C,Hs
|
(a) CH;-C=0 (b) CH; -C-0OH
|
C,Hs CoHs
CaHs
|
(c) CH;-C=0 (d) CH;-C=0
| |
CH, CH;
Urea upon hydrolysis yields [Pb. CET 2001]
(a) Acetamide (b) Carbonic acid
(c) Ammonium hydroxide (d) NO,
cH,cHo—HN o HOH 8 The product B is
[Pb. CET 2003]
(a) Malonic acid (b) Glycolic acid
(c) Lactic acid (d) Malic acid
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What is the % of acetic acid present in vinegar?
[AFMC - 2004; MH CET 2003; CPMT 1974, 75]

(a) 6-10% (b) 70 -80%

(c) 7-8% (d) 90 —-100%

Fruity smell is given by [MH CET 2004]
(a) Esters (b) Alcohols

(c) Chloroform (d) Acid anhydrides
Lactic acid molecule has [MH CET 2004]

(a) One chiral carbon atom

(b) Two chiral carbon atoms

(c) No chiral carbon atom

(d) As asymetric molecule

4-methyl benzene sulphonic acid reacts with
sodium acetate to give [IIT-JEE (Screening) 2005]

Hs COONa
(a) ; CH3COOH (b) @ ; SO3
SO3Na CH3
02-0-COCH3
(c) ; SO3 (d) @ ; NaOH
Br CHj3

In a set reactions acid yielded a product D
CH .COOH SOCl , A Benzene B HCN c HOH D
3 .

Anhr. AICI3
[CBSE PMT 2005]
OH COOH
| \
Cli—COOH CH, -C-CHj,
(a) @ CH, (b) @ OH
OH CN
| \
CH,-C-CH, (;_(‘:H3
|
© @ CN (@ @ OH
H
I
CgH;CHO + HCN — C4H; — C —CN
I
OH
The product would be [Pb. PMT 1998]

(a) A racemate

(b) Optically active

(c) A meso compound

(d) A mixture of diastereomers

What happens when 2-hydroxy benzoic acid is
distilled with zinc dust, it gives[MP PET/PMT 1998]

(a) Phenol (b) Benzoic acid
(c) Benzaldehyde (d) A polymeric
compound

137. CH;CO,C,H; on reaction with sodium ethoxide in
ethanol gives A, which on heating in the presence

of acid gives B compound B is [AIIMS 2005]
(a) CH;COCH ,COOH (b) CH,;COCH,
0 OC,H
(©) (d) CH,=C< _ 2%
CH, (0] 2 OC,H;
138. C;H;CONHCH , can be converted into
CgH;CH,NHCH ; by [AIIMS 2005]
(a) NaBH, (b) H,—Pd/C
(c) LiAH, (d) Zn-Hg/HCI

139. Among the following acids which has the lowest
pKa value
[AIEEE 2005]
(a) CH,COOH (b) HCOOH
(¢) (CH;),CH —COCH (d) CH;CH,COOH

140. X is heated with soda lime and gives ethane. X is
[AFMC 2005]

(a) Ethanoic acid (b) Methanoic acid
(c) Propanoic acid (d) Either (a) or (¢)
141. Which of the following is an amphoteric acid [KCET 2005]
(a) Glycine (b) Salicylic acid
(c) Benzoic acid (d) Citric acid

142. Colouration of Br, /CCl, will be discharged by
[Orissa JEE 2005]

(a) Cinnamic acid (b) Benzoic acid
(c) o-phthalic acid (d) Acetophenone

143. Order of hydrolysis for the following
(I) RCOCI (1D RCOOR
(11I1) RCONH, (IV) (RCO),0O
(a) I>IV>II>III (b) I>II>III>IV
(c) I>III>II>IV (d) IV>III>II>I

144. If the enolate ion combines with carbonyl group
of ester, we get [DPMT 2005]
(a) Aldol (b) «, p-unsaturated
ester

(c) p-keto aldehyde (d) Acid

145. Which of the following compounds will react with
NaHCO, solution to give sodium salt and carbon

dioxide [DPMT 2005]
(a) Acetic acid (b) n-hexanol
(c) Phenol (d) Both (a) and (c)

146. A carboxylic acid is converted into its anhydride
using

[J & K 2005]
(a) Thionyl chloride (b) Sulphur chloride
(c) Sulphuric acid (d) Phosphorus

pentoxide

Uses of Carboxylic Acids and Their Derivatives

1. The following compound is used as
O

I
OC-CH,
@( [KCET 1996]
OH
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(a) An anti-inflamatory agent
(b) Analgesic
(c) Hypnotic
(d) Antiseptic
To which of the following groups does soap
belongs

[NCERT 1979; RPET 2000]
(a) Esters
(b) Amines
(c) Salts of organic higher fatty acids
(d) Aldehydes
Aspirin is an acetylation product of[CBSE PMT 1998]
(a) o-hydroxybenzoic acid (b)o-dihydroxybenzene
(c) m-hydroxybenzoic acid (d)p-dihydroxybenzene
Which one is used as a food preservative

[MP PET 1989; KCET 1999]
(a) Sodium acetate (b) Sodium propionate
(c) Sodium benzoate (d) Sodium oxalate
What makes a lemon sour

[CPMT 1972; CBSE PMT 1991; RPET 1999]

(a) Tartaric acid (b) Oxalic acid
(c) Citric acid (d) Hydrochloric acid
The reagent used for protection of amino group
during the nitration of aniline is [JIPMER 1997]

(a) SOCI, /Pyridine (b) PClg
(c) Acetic acid (d) Acetic anhydride

T

Ethyl ester

Critical Thinking

Objective Questions

CH ;MgBr
—
eXcess

P . The product P will be

[IIT-JEE 2003]

CH; C,Hs
“NLTTA
OH OH
H,C HsC,
CoHs C,H
HsC, HsC, 2
() (@
OH OH
HsC, H,C,
Hydrogenation of CyzH;CHOH —COOCH over

Rh — Al,O; catalyst in methanol gives
[Roorkee Qualifying 1998]

(a) C4H,CH,COOH (b) C4H,, CHOHCOOH

Carboxylic acids and Their derivatives 1349

10.

scurce €3

() C4H;CHOHCH,OH (d) C4H;;CH,COOH
Which of the following has the most acidic proton
[Roorkee Qualifying 1998]
(b) (CH,;),C=CH,

(d) (CH;CO),CH

In the anion HCOO ~ the two carbon-oxygen bonds
are found to be of equal length. What is the
reason for it
(a) Electronic
hybridised
(b) The C = O bond is weaker than the C - O bond
(c) The anion HCOO"™
structures
(d) The anion is obtained by removal of a proton
form the acid molecule
An organic compound of molecular formula
C,H;,O does not react with sodium. With excess

(a) CH,COCH,
(c) CH4COCH ,COCH,

orbitals of carbon atom are

has two resonating

of HI, it gives only one type of alkyl halide. The
compound is [SCRA 2001]

(a) Ethoxyethane (b) 2-Methoxypropane
(c) 1-Methoxypropane (d) 1-Butanol

When CH, =CH —COOH is reduced with LiAH,,
the compound obtained will be [AIEEE 2003]
(a) CH; -CH, -COOH (b) CH, =CH -CH,0OH
(c) CH;-CH, -CH,OH (d) CH; -CH, —CHO

In a set of the given reactions, acetic acid yielded
a product C

CH,COOH +PCl; —> A—CaHs_y B CoHsMaBr ,c
anh. AlCl3 ether
Product C would be [CBSE PMT 2003]

CZHS

\
(a) CH; —C(OH)CgH5 (b) CH;CH(OH)C,H;y
(c) CH,COC4-H, (d) CH;CH(OH)CH;
Carboxylic acids are more acidic than phenol and
alcohol because of [Tamil Nadu CET 2001]
(a) Intermolecular hydrogen bonding
(b) Formation of dimers
(c) Highly acidic hydrogen
(d) Resonance stabilization of their conjugate

base

R-CH, -CH,0OH can be converted into

RCH ,CH,COOH. The correct sequence of the

reagents is
[AIIMS 1997]

(a) PBr;,KCN,H;0" (b) PBr;,KCN,H,
(c) HCN,PBrg,H" (d) KCN,H*
When propionic acid is treated with aqueous
sodium bicarbonate CO, is liberated. The ‘C’ of
CO, comes from

[IIT-JEE (Screening) 1999]
(a) Methyl group (b) Carboxylic acid
group

(c) Methylene group (d) Bicarbonate
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1350 Carboxylic acids and Their derivatives

Benzoyl chloride is prepared from benzoic acid by
[IIT-JEE (Screening) 2000]

(a) Cl,, hv (b) sO,Cl,

(c) sodcl, (d) Cl,,H,0

Identify the correct order of boiling points of the

following compounds

CH,CH,CH,CH,OH , CH,CH,CH,CHO ,
@) )

CH,;CH,CH,COOH [IIT-JEE (Screening) 2002]
(3)

(a) 1>2>3 (b) 3>1>2

(c) 1>3>2 (d) 3>2>1

The compound not soluble in acetic acid is

[UPSEAT 2003; IIT-JEE 1986]
(a) CaCO,4 (b) CaO
(c) CaC,0, (d) Ca(OH),
The ortho/para directing group among the
following is

[AIIMS 2003]

(a) COOH (b) CN
(c) COCH, (d) NHCOCH 4

Iodoform test is not given by [BHU 1995]
(a) Acetone (b) Ethyl alcohol
(c) Acetic acid (d) None of these
How will you convert butan-2-one to propanoic
acid

[IIT-JEE (Screening) 2005]
(a) Tollen’s reagent (b) Fehling’s solution

(c) NaOH /1,/H™ (d) NaOH /Nal/H™*

Which of the acids cannot be prepared by
Grignard reagent

[MH CET 2004]
(b) Succinic acid
(d) All of these

(a) Acetic acid
(c) Formic acid

R Assertion & Reason

For ATTIS »opinants

Read the assertion and reason carefully to mark the
correct option out of the options given below :

(a)
(b)
(c)

(d)
(e)

Get More Learning Materials Here: &

If both assertion and reason are true and the
reason is the correct explanation of the assertion.
If both assertion and reason are true but reason is
not the correct explanation of the assertion.

If assertion is true but reason is false.

If the assertion and reason both are false.

If assertion is false but reason is true.

Assertion :  Carboxylic acid exist as dimer.

Reason Carboxylic acid shows hydrogen
bonding.

Assertion :  Trichloroacetic acid is stronger

than acetic acid.

10.

11.

12.

13.

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

Reason

Assertion :

scurce €3

Electron withdrawing substituents
decrease the activity.

First four aliphatic monocarboxylic
acids are colourless.

Carboxylic acids with more than
five carbon atoms are insoluble in
water.

Carboxylic acids do not give
characteristic reactions of carbonyl
group.

Carboxylic acids exist as cyclic
dimers in solid, liquid and even in
vapour state.

Pure acetic acid is converted into
ice like solid called glacial acetic
acid.
Acetic
HCOOCH.
The second dissociation constant of
maleic acid is greater than fumaric
acid.

Higher the dissociation constant of
acid more is acidic character.

Lower acids on reacting with strong

acid 1is stronger than

electropositive metals give
effervescences of H,.
MeCOOC ,H, hydrolyses rapidly

than MeCOOCH ;.

Melting point of carboxylic acids
shows a regular pattern.

Carboxylic acids are reduced to
alkanes on reduction with HI in
presence of red phosphorus.
Electron withdrawing groups
decrease the acidity of carboxylic
acids.

Substituents affect the stability of
the conjugate base and acidity of
carboxylic acids.

Fluoroacetic acid is stronger acid
than bromoacetic acid.

Acidity depends upon the electron
withdrawing effects of the fluorine
and chlorine.

Aminoacetic acid is less acidic than
acetic acid.

Amino group is electron donating in
nature.

Carboxylic acids have higher boiling
points than alkanes.
Carboxylic acids are
hybrids.

Both formic acid and oxalic acid
decolourize KMnO, solution.

resonance
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Reason

Assertion :

Reason

Both are easily oxidised to CO, and
H,0.

Esters which contatin
a —hydrogens undergo Claisen
condensation.

LiIAIH, reduction of esters gives
acids.

ASWEIS

General Introduction of Carboxylic Acids and

Carboxylic acids and Their derivatives 1351

21 b 22 b 23 b 24 d 25 c

26 c 27 b 28 c 29 c 30 c

31 b 32 c 33 d 34 c 35 d

36 c 37 d 38 c 39 c 40 c

41 a 42 b 43 44 c 45 b

d
46 b 47 c 48 d 49 c 50 c
b

51 c 52 b 53 54 b 55 d

56 b 57 c 58 a 59 c 60 a

61 c 62 c 63 b 64 (o 65 b

66 a 67 c 68 b 69 c 70 a

" b 72 b 73 c 74 b 75 a
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Their Derivatives . . . . .
81 a 82 a 8 b 84 b 8 b
1 p 2 p 3 c 4 p 5 a 86 b 87 d 8 d 89 d %0 d
6 c 7 d 8 c 9 c 0 d 91 d 92 d 98 ¢ 9 b 9%5 d
11 a 12 ¢ 13 d 14 d 15 b 9% d 97 b 98 a 9 a 100 a
16 ¢ 17 d 18 d 19 ¢ 20  bd 101 a 102 a 103 a 104 a 105 ¢
21 a 22 a 23 c 24 b 25 b 106 a 107 c 108 d 109 d 110 a
26 b 27 ¢ 2 d 29 a 30 a 111 d 112 b 13 b 114  a 115  d
31 ¢ 2 b 3 d ¥ 35 a 116 ¢ 17 ¢ 18  d 19 b 120 b
3% d 37 a 38 d 121 a 122 ¢ 123  a 124 d 125 ¢
126 a 121 b 128 b 129 ¢ 130 a
Preparation of Carboxylic Acids and Their 131 a 122 a 133 a 134 a 135 b
RIEATEWIES 136 b 137 ¢ 138 d 139 b 140 ¢
] p ; - 3 - i - : - 14 a 142 a 143 a 144 ¢ 145 a
6 a 7 a 8 c 9 a 10 b i
B ' BN B Y Uses of Carboxylic Acids and Their Derivatives
16 ¢ 17 ¢ 18  a 19 ¢ 20 b
2 a 2 b 2 b 24 a 25 ¢ " B B B B
% d 27 ¢ 28 b 29 a 30 b B
s KN N kM & Critical Thinking Questions
3 b 37 b 38 ¢ 39 b 40 a
a1 d 42 b 43 b 4 a 45 b 1 a 2 b 3 d 4 c 5 a
46 d a7 ¢ 48 a 49 a 6 b 7 a 8 d 9 a 10 d
11 ¢ 12 b 13 ¢ 14 d 15 ¢
Properties of Carbpxy_lic Acids and Their P P
Derivatives
Assertion & Reason
1 c 2 b 3 d 4 b 5 d
6 b 7 ad 8 b 9 a 10 a 1 a 2 c 3 c 4 b 5 ¢
11 a 12 d 13 b 14 b 15 d 6 e 7 c 8 e 9 e 10 a
16 b 17 ¢ 18 a 19 d 20 d T 12 b 13 a 14 ¢
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1352 Carboxylic acids and Their derivatives

S Answers-and Solutions

General Introduction of Carboxylic Acids and
Their Derivatives

1. (d) Methyl salicylate occurs in natural essential
oils like winter green.

2. (d) Tartaric acid have the chiral carbon (*) atom.
So it is optically active.

?H

H- (l:*— COOH
H- Ic*—COOH
OH
Tartaricacid

3. (¢) Formula of palmitic acid is C,3;H;COOH .

Get More Learning Materials Here : & m &N www.studentbro.in
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(d) Amide
—CONH,

group represent by the formula

(a) Cl~CH, ~CH, ~COOH

3 chloro propanoic acid

(d) Soaps are sodium salt of fatty acids e.g.-
C,;H3;;COONa Sodium Steariate acid.

(c) R—CONH, (RCO),NH

Primaryamide Secondary amide

CHOHCOOH

|
CHOHCOOH
potassium salt is known as Tartaremetic.

0 0~
I |
() R-C<OH &R-C-0------- H

It represent the acidic nature.

27.

is known as tartaric acid and its

ﬁ) Il 29
() CHy~C—CH,-C-0-C,H; =
Acetoacetic ester 33.
(keto form)

(I)H Il
CH,-C=CH-C-0-C,H,

(enolic form)

(d) 2RCOOH —"2  (RCO),0
Acidanhydride 34.

OH
(d) HOOC -CH, - (:3 - CH,-COCH
COOH
It is citric acid consist three carboxylic group.
(c) Wax are long chain ester.
(d) Glycine do not have the chiral carbon so it is
not optically active acid.
l|4 35.
H,N - Cl:—COOH

H

(Glycine) 36.

(d) Except phenyl acetic acid all rest acid are
fatty acid.

(c) Vinegar contain 8-10% acetic acid.

(b,d) General formula of monocarboxylic acid is 37.
C,H,,,COOH or C H,,0,.

(a) Formula of Acetamide is CH;CONH, which
consist single oxygen atom.

(a) Urea behaves as a monoacidic base and react 38
with nitric acid and form sparingly soluble
nitrate.

(c) Fats and oil jointly known as lipid which are
the ester of glycerol with high fatty acid.

(b) Urea is the diamide of carbonic acid.

28.

P P
HO-C-OH+2NH; —"2°% s H,N - C-NH,
carbonic acid Urea

So two mole of NH; required that why it is
the diamide of carbonic acid.

(c) Phthalic acid is the isomer of 1, 4 benzene
dicarboxylic acid because both have the same

molecular formula but differ in their
structure.
COOH
@(COOH
COOH
Phthalic COOH

1, 4 benzene dicarboxylic
(d) Esters are RCOOR’ , where OR’ = alkoxy group

and R = H or alkyl or aryl group.

(a) Soaps are the sodium or potassium salts of
higher fatty acids.

(d) Vinegar is the diluted solution of acetic acid
(CH;COOCH). It is formed by the fermentation

of ethyl alcohol in the presence of enzyme

acetobacter.
OOH COOH
OCOCH;
(©
Aspirin Benzoic acid

OOH
OH

Salicylic acid

PH
02N ; NO-
NO-

Picric acid

(a) Acetic acid is the chief constituent of vinegar
and hence its name (Latin acetum =
vinegar).

(b) Phenol was discovered by Runge in the middle
oil fraction of coal-tar distillation and named
it ‘carbolic acid’ (carbo-coil, oleum = o0il) or
phenol containing 5% water in liquid at room
temperature and it is termed as carbolic acid.

(a) Any  electron withdrawing substituent
(having-I-effect) stabilises the anion by
dispersing the negative charge and therefore,
increases the acidity. Chlorine is an electron
withdrawing group.

(d) The order of reactivity of acid derivatives
towards different reactions decreases in the
order,

RCOCI > (RCO),0 > RCOOR’ > RCONH ,

In other words, the reactivity decreases as the
basicity of the leaving group increases i.e.,

Cl" <RCOO™ <RO™ < NH;
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1352 Carboxylic acids and Their derivatives

Preparation of Carboxylic Acids and Their

Derivatives

CH4CH,NO, + H,0—H2%%
CH,COOH + NH ,OH
(a) HCOOH +PCl; — HCOCI +POCI, + HCI

Formic acid Formy Ichloride

(d)

(c) 2CH,CHO —AC%Hsks _,cH ,CH,OH
+CH;COOH — CH,COOC,H¢+H,0

Ethy lacetate

(c) CH,CHO X% _,CH,COOH

H,S0,

(a) C,HsOH A=, cH . COOH

(a) CO + NaOH —2»HCOONa

H = CH 1%Hg*2 H. —CH OH
(a) C C 50 CH;-C <OH
Unstable
— CH,CHO —°L_,CH ,COOH
acetic acid
(b) Reimer-Tiemann reaction involves a carbene
intermediate.
|CI |CI Cl
:OH +H-C-Cl 5 H,0+:C-Cl -:Cl" +: C :Cl
- | | (a carbene)
Cl Cl
CHCl»
+ ZOH’;
+ 2Cl" + H20

(d)

CH,CI %CH@N —H% ,CH,COOH

—M: 5, CH,COONH, —2—CH,CONH,

(a) CH,CN —H22 ,CH,COOH + NH,

(b) CgzHsCH,OH +[0]—¢_,C H,COOH +H,0
CH-Cl OOH
(d) +[0] +HClI
H,S04
CH, _ nacN . CHj OH
(a) CH3>C_o (HC1) CH3>C<CN
(A)
H30 CH3 OH
A )CH3>C<COOH
(8)
CH,COOH CH, -CO
(©) cH,coon P20 2 ch, “Co~ 0+ R0

18.

19.

21.

22,

23.

25.

26.

28.

29.

31.

32.

33.

34.

35.

36.

ucrvone €

COOH
(c) |
COOH

Glycerol110°C
Decarboxy htion

HCOOH +CO,
(a) CH;COOH +CHCI; — Noreaction

CH; COOH
(©) _ V05
Oxidation

. CH; COOH

CO=:H
Aerial oxidation
@ O

CO=:H
Naphthalene Phthalic acid

(b) C4HsMgBr —2%2_,C H,COOH

(ii)Hgo ®)

(b) Acetic acid freezes at 16.6°C while water
freezes at 0°C.
obtained by crystallizing,

So glacial acetic acid is
separating and
melting acetic acid.

(€) C,HsOH +CH;COOH —E—,CH,COOC, H;
4

Haz
It is called esterification reaction.

(d) 2NH,Cl+KCNO — NH, —CO — NH,+ KClI

Ammoniym ~ Potassium Urea
chloride Cyanate

(b) RCOOH +C,H5OH —»RCOOC ;H +H,0

(a) CO, +C4H,MgBr —ydross
C3H,COOH + Mg<(§t|
Butanoic acid
©)
0 0

I I
CH, —COONa+CH; —CO —Cl - CH; —C— 0 — C—CH,+ NaCl
Aceticanhydride

(a) CH; —CO—NH, —&olss ,op COOH + NH,
Acetamide H20 Aceticacid
O OMgl

I |
(b) CH,Mgl +Cl-C-0C,Hg — | Cl- C-0C,H,
Ethy Ichloroformate |

CH,
0
)
— CH, —C~0C,Hg+ Mg <_P'

Ethylacetate

(c) CH,COONa +CH,COCI — NaCl + CH,COOCOCH |,

ggggg Acety I chloride Acetic anhydride
(a) CH,COONH ,+CH,COOH —12°C
Ammonium acetate
CH,;CONH ,+ H,0
Acetamide
(6]

Il
(b) 2RCHO —AO%Hsk _, cH, -C-0-CH, -CH,
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(b) RCOOAg +R'l - RCOOR'+ Ag |

ester
(c) When CI, or Br, is react with carboxylic acid

in the presence of red phosphorus then o-
hydrogen of carboxylic acid is replaced by Cl,

or Br,

CH,COOH —2"2 ,  CH,BrCOOH

Aceticacid a—bromo acetic acid
This reaction is known as Hell Volhard Zelinsky
reaction.

(b) Tertiary alcohol are not oxidised easily but on
drastic conditions, these oxidise to give first
ketone and then acid by losing one carbon at
each step

R
R>c-oH19,R>c-0-I0;rcooH
R

(a) When succinic acid is heated it forms. Succinic
anhydride

CH,COOH 5 CH,CO

| —_— | >O
CH,COOH -H,O CH,CO
Succinic acid Succinic anhydride

(d) Treatment of sodium salt of phenol with CO,

under pressure bring about substitution of the
carbonyl group —-COOH, for the hydrogen of

the ring. This is called as Kolbe’s reaction

OH ONa
COONa
+NaOH — Dz
140°C (4-7atm)
Phenol Sodium salt of phenol Sodium
salicylate
OH
COOH
H@

Salicylic acid
(b) When an acyl halide is heated with acid salt,

anhydrides are formed

CH;COONa + CH,COCl —2— (CH,CO0),0
acetic anhydride

+ NaCl
(b) CO, adds to Grignard’s reagent to yield acids.

co, —HsMl ,cH,cooMg I—*-°% 5 CH ,COOH

OH
+M
L
(a) Amide, on treating with HNO,, give acids.

CH,CONH,

NaNO , / HCI

— 92149, CH,COOH + N, +H,0
(HNO) acetic acid

(b) Aldehydes are easily oxidised to carboxylic
acids on treatment with common oxidising

Carboxylic acids and Their derivatives 1353

46.

47.

48.

49.

agents like nitric acid, potassium
permanganate and dichromate etc.
CH3
(d) KMnO4 / KoCryOy
Toluene Benzoic acid

(c) This is an example of Perkin’s reaction.
Therefore (X) is Acetic anhydride

o @E

NaOH H*
H,0

CCl _ccy
NaOH (aq) 60°C

COONa salicylic ac1ccp OH

The above given reaction is known as Reimer-
Tiemann reaction.
(a) C,H;OH —% CH,COOH .

Properties of carboxylic acids and Their
derivatives

(c) BrCH,CH,COOH is least acidic or has less K,

i.e., dissociation constant. It is (a) due to
lesser -1 effect of Br than F and (b) Br atom

further away form —Cl group.
(b) CH3 -CH =CHj, + N-Br —>
Propene o)
N-Bromosuccinimide

CH,-CH =CH, NH
I
Br
allyl bromide
COOH OOH
OH
(d) Zn Pdr

Salicylic acid Benzoic acid

(b) 2CH,COOH —M_,CH,COCH ; +CO, +H,0
573K

(d) Presence of -I effect chlorine atom increases
the acidic nature by withdrawing electrons
CI,CCOOH > CI,CHCOOH > Cl-CH, -COOH >CH;COOH

Trichloroacetic Dichloro acetic acid Monochloro acetic acid Aceticacid
acid (Most acidic) (Leastacidic)

(b) The reaction of acetamide with water is an
example of hydrolysis.

(a) Methanoic acid resemble with aldehyde due to
its structure. So it reduce fehhng ireagent.

0 et

I (R
—OH
Aldehydic group
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1354 Carboxylic acids and Their derivatives

o}
Il :
(a) R-C-R'—*4"+ _,R_CH,OH +R'OH

Twounits of alcohols

OCH; H
(d) @ +HI - CH I+
Methy|
lodide

Anisol Phenol
(b) CH;COOH +CH; —Mg—-X ->CH,; —CH,

(b) Forms H-bonding by means two highly
electronegative atoms present in it.
Br, / KOH

(d) CH,CH,CONH,

Propionamide

CH;CH,NH,

Hofmann bromamide .
Ethy lamine

reaction

(b) CH,COOCH , —™%"_,CH,COONa
Methy lethanoate —CH30H Sodium acetate

7

Kolbe'selectroly i
%

CH, —CH, —COZ,—NaOH,—?

(¢) NH,CNO —2— NH,-CO-NH,

Ammonium cyanate Urea

NH, —CO — NH,+ H - NH —CO —NH, ——
Urea —NH3

NH, —CO — NH — CO — NH,

Biuret

(d) F-CH, -COOH > Cl-CH, —COCH >

Br —CH, —COOH > CH ,COOH

(d) Formic acid resemble with aldehyde due to its
structure so it reduce Tollen’s reagent.

Aldehydic group

conc. H,SO 4

(b) HCOOH ———*=%—CO0 + H,0
COOH COOH

) @ + conc. H,50, - @ +H,0
SO:H

m-—sulpho
benzoic acid

(d) CHF, —COOH . Difluoroacetic acid is strongest
because presence of two F atoms increases its
acidic nature.

(c) CHZ;COOH does not give silver mirror test.

(c) 2CH,COOH —"© _,CH,COCH ;+CO, + H,0

300°C Acetone
(b) CH;COOH is slightly ionised than H,SO, .
(c) Presence of methyl group decreases the acidic

character of acetic acid due to positive
inductive effect (+1).

CH,CO
@) ~>0+2NH; - CH;CONH ,+CH,COONH ,
CH 3CO Acetamide Ammonium acetate
CHj3 /COOH
@ [O] SOCl
—S0,,-HCl
(A)

30.

32.

34.

35.

37.

38.

39.

42.
44.

47.

49.

50.

52.

53.

ucrvone €

(9]

: ,COCl

(B)

.. +
CO-N-N=N

NaN 3
—_—>
—NaCl

Benzylazide
©

CO-N: N=C=0
Heat @ rearr. @

Benzyl nitrene Phenyl isocyanate (D)

(c) CH,COOH —""4 ,CH,CH,OH
CH,CH,O0H 2% ¢y, % ,C,H,

(c) HCOOH +2Cu*? —F"8_, cy,0+ H,0 +CO,
Solution Red ppt

CH,COOH — ™M, No reaction
Solution

Whereas

(d) HCOOH + NaHCO,; — HCOONa + H,0 +CO,
HCHO + NaHCO; — No reaction

=
(d) CH3—C<OH .......... o=C~CH:.

Due to H-bonding

(9]
CH,COOH + NaHCO,; — CH,COONa + H,0 +CO,

(c) Acetic acid forms dimer in benzene due to
which molecular mass becomes doubles.

(b) CH,COOH —2/RedP_,cH, Cl-COOH
(c) CH,COOH —2"% (CH,C0),0

COOH

© ‘COOH

+KMnO, +H,S0, —2CO, +H,0
+K,SO, +MnSO ,

@) R—X&R—CNN:—O;> R—COONa + NH ,
2

(c) CH,CH,COOH —%2'F ,cH, ~CH-COOH

Cl
CH, =CH —COOH <Al
KOH
OH
(b) N-acetyl paraamino phenol
NH-COCHj3

(b) Because it does not have a-hydrogen atom.
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54.

55.

57.

59.

62.

63.
64.

65.

69.

70.

72.

Get More Learning Materials Here: &

increases due to dimer
o]

Il
formation CH;COOH — CH,;-C-OH —

(b) Molecular Mass

~0—H—0~
CH, —C(o_H_O¢C—CH3

Dimer is formed

COOH coo”

(D) @ +H,0 %@ + H,0"(dissociation)

In benzene solution
COOH

OECS

2C,H;OH +2Na —2C,H;ONa+H,
2CH;COOH +2Na — 2CH;COONa + H,
CH,; -CH, -CCl, —COCH ;
butanoic acid is most acidic. Hence it will
easily loose H* ions in solution.

CH,COOH —™3 5, CH,CONH, ﬁmHs -C=N

o 0" H™ Oy
O~ H- 07

dimer(Association)

(9}

(9] a,a-dichloro
(©

(b)
()

CH,COOH —"4H+ , CcH.CH,OH
CH ,CONH ,+ NaOH —2"_5 CH,COONa + NH,

Acetamide
CH, = CH —(CH,); COOH

Peroxide
HBr

CH,—(CH,), — COOH
|

(b)

Br
CH;3 CHO
(© @ ﬁ @ (Etard’s
CHO COONa

H>OH
9=

@) OMgBr

N

I
(a) CH,C-OCH, —"™®" ,cH, -G -OCH,

) OMgBr
—MgBr(OCH 3) CH s — ‘(‘: —Ph PhMgBr CH s — lC —Ph
\
Ph
OH
—H 5 cH 3'c —Ph
Ph

1,1-dipheny lethanol
(b) 2NH,CONH , —> NH,CONHCONH , + NH

OH OCOCHj3
COOH COOH
(CH 3C0),0/H»504
Salicylic acid Aspirin

Carboxylic acids and Their derivatives 1355

74

75-

77

78.

79.
8o.

81.

85.

86.

87.

90.

92.

93.
94.
98.
99.

100.

102.

103.

ucrvone €

(b)

(a) CH,COOH + PCly — CH ,COCI+ POCI, + HCl
Acid Acid chloride

(c) Alcohols react with acids to form esters which
have fruity smell.

(a) Acidity decreases with the decrease in

electronegativity of halogen i.e.,
FCH,COOH > CICH,COOH > BrCH,COOH

NaOBr

(© CH3CONH2 Hofmann bromamide reaction CH3NH2

(d) Formic acid, HCOOH shows reducing
property.

(a) HCOOH reduces ammoniacal silvernitrate

solution, i.e., Tollen’s reagent but acetic acid
does not.

(b) C¢HsCOOC,H;+NaOH —*—
Ethy | benzoate

C4H5COONa+C,H,OH

Sod. benzoate Ethanol

(b) CH, —CHOH —COOH +[0]—KM:

Lacticacid

CH4 —CO — COOH + H,0

Pyruvicacid

(d) RCOOH —"AHe ,RCH,OH
CH,OH

(d) CGHSCOOCHS% @ +CH4OH
3

COOH

(d) @ + NaOH A@o ::
OH
+Zn—>@ +2Zn0

(c) 3CH;COOH +PCl, — H,PO, +3CH ,COCI
(b) CH,cocl—*%s_,CH,CH,OH + HClI
(a) CHy ~CO -NH, —2% 5CH, -C=N+H,0

(a) In this reaction a-H is replaced by chlorine.

(a) Urea are neutral in nature in aqueous
solution.

(a) CH,COOH +4H—"A": ,CH,CH, - OH
COOH COOH COOH COOH

NO,
(a) > > N02>
NO-
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105.

106.
107.

108.

109.

110.

111.

112.

114.

115.

116.

117.

118.

119.

Clemenson reduction

1356 Carboxylic acids and Their derivatives

COOH 950¢
() | +H,50, ———CO +CO, +H,0
COOH
(a) Due to intramolecular hydrogen bonding.

(c) CH, -CH-COOH —"2%%_,CH, = CH - COOH
(l)H Acrylicacid

(d) Acetamide can behave as weak acid as well as
base.

CH, —CO —NH, + HCI — CH,CONH ;CI

Acetamidehydrogen
chloride

2CH ;CONH , + HgO — (CH ;CONH), Hg + H,0

Mercuricacetamide

COOAg Br
(d _ B o @/+ CO, + AgBr
NaOH
CHuag!
(a) > Chago~ O+ C2HsOCzHs
2CH,;COO0C,H;
Ethylacetate
COOH COOH

FeCly
@ @ cly [ j\
Cl

(b) Benzene sulphonyl
Hinsberg’s reagent.

(a) CH3COOH< CICH>COOH< Cl.CH-COOH< CIsCCOOH
Increasing order of acidic nature.

COOH COOH COOH COOH
NO-
(a) < < <
NO-
NO:

Electron withdrawing group, increases the
acidity of benzoic acid, O-isomer will have
higher acidity then corresponding m and p-
isomer due to ortho effect.

CH 3COOC ,H; + NaCl 4, — no reaction

(CH;COOC ,Hg + NaCl )
CH

e
Br

chloride is called

()

CH3 3
CO-H CO:H
(©) +Br, —F + HBr

—COOH is meta directing group

()

(d) R—COOR'+R"OH <==RCOOR" + R'OH

The exchange of alcohol residue known as
alcoholysis or trans esterification

(b) RCOOH + PCl; — RCOCI + POCl, + HCl —X
RCOCN +KCl—2"2° _,RCO COOH +2NH,

R CH,COOH + H,0

Zn—-Hg/Conc. HCI

Get More Learning Materials Here: &

120.

121.

122.

123.

124.

125.

126.

127.

128.
129.

130.

(b) CH;COOCH +Cl, — CH,CICOOH + HCI
CH;COOH + PCl; — CH;COCI + POCI; + HCI
CH;COOH +SOCI, — CH;COCI + SO, + HClI
3CH;COCH + PCl; — 3CH ;COCI + H;PO,

(a) C4H;COOC,H; + KOH (alc) » C4H;COOK +

C,HsOH —F< 5 C,H,COOH +KCl

(c) ROH +PCl; - R —Cl + POCI; + HCI

R COOH + PCl; — RCOCI + POCl4 + HCI

(a) It is picric acid because it has three -NO,

group are arranged which are ortho and para
position

(d) Benedict solution is readily reduced by
aldehyde. It does not oxidise anhydrides

(c) CH =CH +CH,COOH — "1

H,C =CH —OCOCH , — %8 _,
Viny lacetate

CH4 —CH(O —COCH ),

Ethy lidene acetate

This reaction is an example of addition

reaction.
(a) When acetic acid is reacted with PCl; the

product formed are acetyl chloride,
phosphoryl chloride and hydrochloric acid
CH,COOH+ PCl; — CH,COCI+ HCI + POCI,

Aceticacid Phosphorus Acetyl H})]/Idrp— Phosphory |
Penta chloride Chloride (a:ci((jmc chloride

(0]
Il
(b) CH, —EC -0C,H; +C,H;MgBr —»
ster
OC,H;g
|
CH, —C - O MgBr —M9@CHs)B" oy _c=0
| |
C,Hs C,H;
|
CoHsMg Br N CH3 —~C -0 MgBr —Mg(OH)Br
| H.OH
CoHs
CoHs
|
H;C-C-0OH 3° alcohol
|
CoHs
) o=c< Nz_#or ,o_cOH, Ny, 1
NH, OH 3
Carbonic acid (unstable)
CO: +

CN
H e ! H H.OH
c) H;CC ——>CH;-C —_—
(@) HiCC :-C<
Acetaldehyde

CH,CH <SE|OH

Lacticacid

(a) Vinegar is 6 - 10% aqueous solution of acetic
acid
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131. (a) All esters are pleasant liquid having pleasant
fruity smell. Many of them are used in

perfurmery, e.g. Benzyl acetate etc.

132. (a) Lactic acid has one asymmetric (chiral)
carbon atom, hence it has (2'=2) optical

isomers.
CH3 CH;
\. ./
C C
COOH COOH

133. (a) 4-methyl benzene sulphonic acid is stronger
than acetic acid thus it will release acetic acid
from sodium acetate.

(0]

I
134. (a) CH,COOH —*°%2 , cH, -C-Cl 2=,

Thiony Ichloride Anhy AICI3
Friedel craft
acy lation
ﬁ OH OH
| |
C-CH, NC-C-CH; HOOC-C-CH,
Q== = @
nucleophilic addition
(B) (9); (D)
H
|
135. (b) CqH5sCHO +HCN — CgH; — Cll— CN is optically
OH
active.

137. (c¢) Claisen condensation

step I cH,CO,C,H; —22%2"s _,CcH,COCH ,CO0C,Hy
C,H50H A

heated in

presence

of acid

step

0~
CH,=c’ C=0
2 CH;™

o
SN ma —cH,-c 2 x-0

138. (d) CsHsCONHCH; Z”-—*:Q/>C6HSCH2NHCH3
HCI

This
reduction.

reaction is known as Clemmenson

Get More Learning Materials Here: &
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139. (b) K, « i ; The value of K, is highest for
p

a

HCOCH .

NaOH /CaO

140. (c) X C,Hs

C2H5COOH NaOH /CaO

propionic acid

C,Hs

ethane

141. (a) Glycine is a amphoteric acid as it contains

both acidic as well as basic groups.

142. (a) Cinnamic acid reacts with bromine in carbon

tetrachloride to give dibromocinnamic acid.

Br Br
| |
C4HsCH = CHCOOH +Br, —%¢_,C_ H,CH — CHCOOH

dibromocinnamic acid

143. (a) OF all the acid derivatives, acid chlorides, i.e.

CH,COCI is most reactive.

The order of reactivity of acid derivatives
decreases in the following order,

RCOCI >(RCO),0 > RCOOR >RCONH , .

144. (c) Reaction can be explained as follows

O
CH,O". Il

‘c e=L = C
RN RS
H CH, H

=0

(1)
CH,

enolate ion

o

C I
C
S
CH,
(e} (e}

_
S

OCH,

/o

Il
© 0
Il
\CHszfCH3

p—ketoaldehy de

C
N |
H CH,-C-0OCH,__-ocHz ,H
I
CH,
145. (a) CH;COOH + NaHCO,; — CH;COONa +CO, + H,0

RCOOH 5o,
RCOOH RCO

RCO ~_

146. (d) >0+H,0

P,O; acts as a dehydrating agent.

Uses of Carboxylic Acids and Their Derivatives

COOH COOH
OH OCOCH,
3. (a) ~—oh,co0
Aspirin

Critical Thinking Questions
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1358 Carboxylic acids and Their derivatives

1. (a)Rgg +CH Mger — (5 C=Hs

—_—
OC,H;g R CH,
R—C//O +C,H;0"
CH;
l CH,MgX
XMgO OH
g><CH3 HOH /H™* ><CH3
R CH; R CH;
CHOHCOOH CHOHCOOH
2 (b) + 3H Rh—Al,O3 @
CH;CO
3. (d) C—pyg So most acidic in nature.
CH,co < {
OCCH3
4. (c) Anion HCOO~ has two resonating structure
(identical).
<« )
Il |
H- C—[\O’ «H-C=0
5. (a) Since a single alkyl halide is formed on

treatment with HI, it must be a symmetrical
ether i.e., ethoxyethane.

C,HOC,Hs +2HI — 2C,H 1 +H,0
6. (b) CH,=CH-COOH —AHs ,
CH, =CH —CH,OH +H,0

7. (a) CH;COOH + PCly — CH,COCI is—/:é’
anh.AICl 3

C,Hs

CH,COC¢H, %cm — C(OH)C4Hs
er

8. (d) Resonance stabilization of their conjugate
base i.e., carboxylate ion.

9. (a) R-CH,CH,0H—% sR_CH,CH, - Br
— KN _,R_CH,-CH,-CN "
R—CH, —CH,COOH + NH,

10. (d) CH,CH,COOH (ag)+ NaHCO ,(ag) —

Propionic acid sod. bicarbonate

CH,CH,COONa +CO, + H,0

OOH ocl
+5S0Cl, —» +50, +HCl

Benzoic acid Benzoyl chloride

Get More Learning Materials Here: &

11.

12.

13.

14.

15.

16.

17.

1.

2.

(9]

(b) -COOH and -OH group form the hydrogen
bond by which they have high boiling point. -
COOH group show strong hydrogen bonding so
it form dimer and have more boiling point
than -OH group. While -CHO group do not
form hydrogen bond. Thus the reactivity order
areas3>1> 2.

(c) CaC,0,is a salt of oxalic acid which is more
acidic than acetic acid, so it is insoluble in
acetic acid.

(d) -COOH and COCH, are meta directing group

0]

Il
due to the presence of —C-, similarly CN is
also meta directing due to the presence of
multiple bond while NHCOCH ,; is ortho/para
directing group because of less electron

0
I
density over — C— group.

(c) Iodoform test is given by all the compounds
having CH; -C- or CH,; - IC— group.
Il
0 OH

() C,Hs —C—-CH4+1, + NaOH — C,H,CO;Na* +CHI,
il
o)

C,H.CO;Na* —"~»C,H.COOH + Na*

(c) Formic acid can not be prepared by grignard’s
reagent. Higher acids are prepared by the
reaction of CO, on grignard’s reagent
d— O+ o+

06 - H.OH
RMgX+C & —-R-C-OMgX—HoH ,

(0]
[l

R —C — OH+ Mg(OH)X
acid

Assertion & Reason

(a) Carboxylic acid exist as dimer due to the
formation of hydrogen bonding.
20 H—O_
- C\O—H ______ 5 _C-R
H- bonding
(c) Trichloro acetic acid is stronger than acetic
acid because the electron withdrawing group

withdraw electrons from the carboxylate base
and thus increasing the acid strength.

R

Cl
| Il [
CI—C|:<—C<—OH CH; > C —>OH
Cl
- I effect + I effect

(Stronger acid) (Weaker acid)
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3.

4.

5.

Get More Learning Materials Here: &

(c) Carboxylic acids (RCOOH) dissolves in water
due to hydrogen bonding between H-atom of
—COOH group and O-atom of water. As alkyl
portion R-is non polar and lyophobic, this
effect predominates as -R gets larger (over
five carbon atoms).

(b) As carboxylic acids are resonance stabilized
they do not contain true carbonyl group as is

present in carbonyl compounds.
an

:0: :0:
Il .. | ®
R-C-O0-H&R-C =0-H

(c) Formic acid is stronger than acetic acid

H-C-OH = H-C-0 +H"
5 5
CHy ~C-OH = CH;-C-0"+H"
0 o)

Presence of CH, group in acetate ion shows
+I.E, and there by intensifying charge on
O~ of acetate ion than formate ion or acetate
ion is destabilized. Thus formate ion is more
stable than acetate ion or HCOOH loses
proton more easily than CH;COOH.

(e) Both fumaric and maleic acids have two

ionisable H®* ie. protons. The maleate
monoanion shows intramolecular H-bonding
and thus requires more energy to give maleate
dianion. It is therefore second dissociation of
fumaric acid is more than maleic acid since
former does not show intramolecular H-
bonding.

(c) Larger is the size of alkyl group of ester,
greater is the steric effect and thus lesser will
be rate of hydrolysis.

af

o) o)
CH, —‘(‘2‘+OH’T>CH3 —c“—OH“—*>
OCH, OCH,
CH ;COOH +CH,OH
T ? +
CH,-C+ OH—* ,CH,-C-OH—"—
O|C4H9 6C4H9

CH,COOH +C,H,OH

(e) The melting point of an aliphatic carboxylic
acid containing an even number of carbon
atoms is higher than the next lower and next
higher homologue containing odd number of
carbon atoms.

Electron withdrawing groups increase the
acidity of carboxylic acids by stabilising the
conjugate base through delocalisation of the
negative charge by inductive and resonance
effects.

(e

~

Carboxylic acids and Their derivatives 1359

10.

11.

12.

13.

14.

(a) The larger the electron withdrawing inductive
effect the greater is the acidity.
(c) In aminoacetic acid, NH, group is electron

repelling in nature.

(b) Boiling points of carboxylic acids are higher
due to their tendency to associate and form
dimers to a greater extent by hydrogen
bonding.

(a) Both formic acid and oxalic acid behave as
reducing agent and decolourise acidified
KMnO, solution.

2KMnO,, +3H,S0, - K,SO, +2MnSO,
+3H,0 +5[0]
(c) Esters containing « - hydrogens on treatment
with a base form a carbanion which brings
about nucleophilic acyl substitution at the

carbonyl group of the other molecule of the
ester to form p -keto esters.
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