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Aldehydes, Ketones and Carboxylic Acids Class 12 Important
Questions Very Short Answer Type

Question 1.
Write the structure of 3-oxopentanal. (Delhi 2009)
Answer:
5 4 3 2 1
I I
O O
J-oxopentanal

Question 2.

Write the structural formula of 1-phenylpentan- 1-one. (All India 2009)
Answer:
1-Phenylpentan-1-one

H,.C—-HC,—HC,—H,C-C
3 2 2 2 II©

O

Question 3.

Draw the structural formula of 1-phenyl propan- 1-one molecule. (Delhi 2010)
Answer:

1-phenyl propan-1-one

1 2 3
O=C—CH, CH,

Question 4.

What is Tollen’s reagent? Write one usefulness of this reagent. (All India 2010)
Answer:

Ammonical silver nitrate solution is called Tollen's reagent.

Uses: It is used to test aldehydes. Both aliphatic and aromatic aldehydes reduce
Tollen’s reagent to shining silver mirror. It is also used to distinguish aldehydes from
ketones.

2[Ag(NH,),]* + RCHO + 30H- —I=t

Tollen's reagent Aldehyde
2Ag L + RCOO- + 2H,0
Silver mirror Carboxylate ion
Question 5.

Draw the structure of 3-methylbutanal. (Delhi 2011)
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Answer:
HEC—(ITI{MCH2+CHD
CH,

Question 6.
Draw the structure of 4-chloropentan-2-one. (All India 2011)
Answer:
5 4 3 02 1
H,4 +H(12-H2C—{If|I—CH3
Cl O

4-chloropentane-2-one

Question 7.

Arrange the following compounds in an increasing order of their reactivity in
nucleophilic addition reactions : ethanal, propanal, propanone, butanone. (Delhi
2012)

Answer:

Butanone < Propanone < Propanal < Ethanal

Question 8.
Write the IUPAC name of the following : (All India 2012)
O
I
CH,—CH,—CH=CH—C—H
Answer:
IUPAC name : Pent-2-enal

Question 9.

Write the IUPAC name of Ph = CH = CH - CHO. (All India 2012)
Answer:

IUPAC name : 3-phenylprop-2-enal

Question 10.

Give a chemical test to distinguish between Benzoic acid and Phenol. (Comptt. Delhi
2012)

Answer:

Benzoic acid forms a brisk effervescence with NaHCO; solution but phenol does not
respond to this test.

Question 11.

Give a chemical test to distinguish between Ethanal and Propanal. (Comptt. Delhi
2012)

Answer:
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Ethanal on heating with |, in NaOH gives a yellow ppt of iodoform but propanal does
not respond to this test.

Question 12.

Give a chemical test to distinguish between Propanal and Propanone. (Comptt. Delhi
2012)

Answer:

Propanone on reacting with I,and NaOH gives a yellow ppt of iodoform but propanal
does not respond to this test.

Question 13.

Formaldehyde does not take part in Aldol condensation. Why ? (Comptt. All India
2012)

Answer:

Formaldehyde does not contain a-hydrogen atom. Therefore it does not take part in
aldol condensation.

Question 14.
Write the IUPAC name of the following : (Comptt. All India 2012)

(Lo

Answer:
IUPAC name : 2-methylcyclohexanone

3

Question 15.

Aldehydes and Ketones have lower boiling points than corresponding alcohols. Why
? (Comptt. All India 2012)

Answer:

It is due to weak molecular association in aldehydes and ketones arising out of the
dipole- dipole interactions.

Question 16.
Give the structure and IUPAC name of the product formed when propanone is
reacted with methylmagnesium bromide followed by hydrolysis. (Comptt. All India

2012)
Answer:
CH,
CH, | H,O (EH3
>C=0 + CHMgBr —> CHﬂ—(f—OMgBr — CHa—CI-DH + Mg(OH)Br
C
H, CH, CH,

IUPAC name : 2-methylpropan-2-ol
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Question 17.
Write the structure of the product formed in the following reaction : (Comptt. All India
2012)

1
C
+ CH Nl Anhzdrnug
AICL,
Answer:
O
O Il
L am 2
+ CH N Anhydrous, CH,
AlCl,
Question 18.
Write the structure of 3-methyl butanal. (Delhi 2013)
Answer: )
H,C—-CH—CH,—C—H
! i
CH, O
3-methyl butanal
Question 19.
Write the structure of 4-chloropentan-2-one. (Delhi 2013)
Answer:
HSC_C_HEC“H{:*CH;
Il I
» 0 Cl
Question 20.

Write the structure of p-Methylbenzaldehyde molecule. (Delhi 2013)

Answer:
CHO

CH,

Question 21.

Rearrange the following compounds in the increasing order of their boiling points:
(All India 2013)

CH; — CHO, CH; — CH, — OH, CH; — CH,— CH,

Answer:

CHsCH,CH; < CH;CHO < CH,CH,OH
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Question 22.

Ethanal is soluble in water. Why? (All India 2013)

Answer:

Ethanal is soluble in water due to H-bonding between the polar carbonyl group and
water molecules.

Question 23.
Draw the structure of the compound named 4-methylpent-3-en-2-one. (Comptt. Delhi
2013)
Answer:
4-Methylpent-3-en-2-one H;C— ﬁ —HC= (|: —CH,
O CH,
Question 24.

Carboxylic acids do not give characteristic reactions of carbonyl group. Explain why?
(Comptt. Delhi 2013)

Answer:

The carboxylic carbon is less electrophilic than carbonyl carbon because of the
possible resonance structure.

Y - -
e e 0
O-H O-H Y6,-H
Question 25.
Give a chemical test to distinguish between benzoic acid and phenol. (Comptt. Delhi
2013)
Answer:

On addition of NaHCO; to both solutions carbon dioxide gas is evolved with benzoic
acid while phenol does not form CO,

COOH COO™ Na
Benzoic acid Sodium benzoate
Question 26.
Write IUPAC name of the following : (Comptt. All India 2013)
CH;
O
Answer:

IUPAC name : 2-Ethyl cyclohexanone.
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Question 27.

Write the IUPAC name of the compound. (Delhi 2014)
Answer:

IUPAC name : 3-Hydroxybutanoic acid

Question 28.

Write the IUPAC name of the compound (Delhi 2014)
Answer:

IUPAC name : 3-Aminobutanal

Question 29.

Write the IUPAC name of the compound (Delhi 2014)
Answer:

IUPAC name : 4-Hydroxypentan-2-one

Question 30.
Write the structure of p-methylbenzaldehyde. (All India 2014)
Answer:

p-methylbenzaldehyde
CHO

CH,

Question 31.
Write the structure of 4-chloropentan-2-one. (All India 2014)
Answer:
4-Chloropentan-2-one :
H,C - HC - H,C - C - CH,
I i
Cl O

Question 32.
Write the structure of 2-hydroxybenzoic acid. (All India 2014)
Answer:

2-hydroxybenzoic acid :
COOH

OH
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Question 33.
Write the IUPAC name of the following compound: (Comptt. Delhi 2014)
CH,—CH—CHO
|
CH,
Answer:
IUPAC name : 2-methypropanal

Question 34.
Give a test to distinguish between propan-2-one and pentan-3-one. (Comptt. All India
2014)
Answer:
Propan-2-one and pentan-3-one can be distinguished by lodoform test.
CH,—C—CH,; + 3NaOl ——

i

o
Propan-2-one
CH,COONa + 2NaOH + CHI,

Sod.acetate Todoform
(Yellow ppt)

CH,—CH,—C—CH,—CH; + NaOl —
I No yellow ppt.
O

Penton-3-one

Question 35.
Draw the structure of 3-methylpentanal. (Comptt. Delhi 2015)
Answer:

CH, O

Question 36.

Write the IUPAC name of the following: (Comptt. All India 2015)
CH3_ CHz - CHO

Answer:

IUPAC name : Propan-1-al

Question 37.
Draw the structure of 2-methylbutanal. (Comptt. Delhi 2016)
Answer:

CH,—CH,—CH—CHO
CH,
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Question 38.

What type of aldehydes undergo Cannizaro reaction? (Comptt. Delhi 2017)

Answer:

Aldehydes which do not contain a-hydrogen atom undergo Cannizzaro reaction e.g.
Formaldehyde (HCHO) and Benzaldehyde (CsHsCHO).

Question 39.

What type of aldehydes undergo Aldol condensation? (Comptt. Delhi 2017)
Answer:

Aldehydes with a hydrogen atom undergo Aldol condensation.

Question 40.

Arrange the following compound groups in the increasing order of their property
indicated: Propanol, Propane, Propanal (boiling point) (Delhi 2017)

Answer:

Propanol > Propanal > Propane (Boiling point)

Aldehydes, Ketones and Carboxylic Acids Class 12 Important
Questions Short Answer Type -1 [SA - ]

Question 41.
Name the reagents used in the following reactions : (Delhi 2015)

(i) CH,—CO—CH, —-’>CHZ—¢I:H—CH3

OH
(i) C;H,—CH,—CH, —— CH,—COOK*
Answer:
(i) LiAIH, (Lithium Aluminium Hydride)
(i) KMnO, (Alkaline Potassium Permanganate)

Question 42.
Write the reagents required in the following reactions : (All India 2015)

(i) CH,= CH—CH,OH ——CH, = CH—CHO
(i) CH,—~COOH —— CH,—CONH,
Answer:

(i) CH, = CH—CH,OH —F<<— CH, = CH—CHO
(i) CH,—COOH — N, CH;—CONH,

Question 43.

Arrange the following compounds in increasing order of their property as indicated :
(i) CHsCOCHs, C¢HsCOCH;, CH;,CHO

(reactivity towards nucleophilic addition reaction)

(if) CI-CH,—COOH, F—CH,—COOH, CH;—COOH (acidic character) (All India 2015)
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Answer:

(i) C¢HsCOCH; < CH;COCH, < CH,CHO

(Reactivity towards nucleophilic addition)

(if) CHy— COOH < CHZ—CDDH < F—CH,—COOH

C]

(Increasing acidic character)

Question 44.

Write the equations involved in the following reactions:
(i) Wolff-Kishner reduction

(i) Etard reaction (Delhi 2017)

Answer:
(i) Wolff-Kishner reduction
S NHaNH;  ~ . KOH/ Ethylene Gl}n:ul
_C=0 5,5 ~C=NNH, o C=CH; +NH,
Alkane
Or
CH; ~ €= 0 + NHNH; 5% CH; — C = NNH, S 534K or Clyeol, g cH, + N,
H C Ethane
Acctaldehyde Hydrazone
(ii) Etard reaction
CHs CH(OCrOHCl;)> CHO
+ CrOaCly —=2» @ _H0" @
Toluene Chromyl Chromium Benzaldehvde
chloride complex
Question 45.
Write the reactions involved in the following:
(i) Hell-Volhard Zelinsky reaction
(i) Decarboxylation reaction (Delhi 2017)
Answer:
. i) X2/ Red phosphorus
(i) R—CH;COOH — 2 Wio —— R—CH-COOH
H} H.0 |
X
X=C(l, Br

o-halo alkanoic acid

(if) R—COONa —MC520 , R—H  + Na,CO,
Teat

Alkane

Question 46.
Write the reactions involved in the following reactions: (Delhi 2017)
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(i) Clemmensen reduction

(i) Cannizzaro reaction

Answer:

(i) Clemmensen reduction. The carbonyl group of aldehyde and ketones is reduced
to CH. group on treatment with zinc amalgam and concentrated hydrochloric acid.

. ZnfHg ™~
C=0 —f=" C—H,;+H>0
1 2 2
- HC e Alkane

(i) Cannizzaro reaction. Aldehydes, which do not have an a-hydrogen atom undergo
self oxidation and reduction on treatment with cone, alkali and produce alcohol and

carboxylic acid salt.

H H
™~ N
C=0 + C=0 + conc. KOH—— CH3;-OH + HCOOK

H H Methanol Pot. formate

Aldehydes, Ketones and Carboxylic Acids Class 12 Important
Questions Short Answer Type -1l [SA - 1]

Question 47.
Predict the products of the following reactions : (Delhi 2015)
; {1 HyN-NH . NaOH/I
() CH;—C = O “GHKoH/Glyeol, & ? (i) CH—CO—CH, — MO/, 2, 7

I
CH,

(#ii) CH,COONa N‘GTC’G y ?

Answer:

(i) CH;—C = O __WHMN-NH, . CH,._CH,—CH,
' ) KOH/ Glycol, A = :

(l‘_"H Propane
3
Acetone
(i) CHs—CO—CH, —NOM/l; , C,H.COONa + CHI, + Nal + H,0
Acetophenone Sodium benzoate  lodoform

(ifi) CH;COONa —NeOH/CO 4+ Na,CO,

Question 48.
Predict the products of the following reactions : (All India 2015)
{I'} CHi_C =0 H,N-NH, 5 ? (i) CﬁHS—CHa {al KM"U,;IKGH :?
(nut

CH,
COOH
(iii) Q/ Bry/Febr, . 7
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Answer:
CH; CH;

| |
(i) CH;—C=0 + H,N NH, — CH; —C=NNH; + H;0

Acetone Hydrazone

CH; COOK COOH
(i) (a) KMnO/KOH _ B H @
Benzoic Acid
COOH COOH
(iif) +Br, feBry + HBr
Br

m-bromobenzoic acid

Question 49.
Write structures of compounds A, B and C in each of the following reactions: (Delhi
2017)

CH:CN (a) SnCly/HCI | A —dil. NaOH A

>»B——>C

(b) H;O*
Answer:
CHyCN —031S2/He, CH,CHO —*-*%%= CH3CH—CH,—CHO
(b) HyO"
Stephen reaction condensation OH
N (&) (B) |
—-~— CH,—CH = CH—CHO
()
A = Ethanal
B = 3-Hydroxybutanal (Aldol)
C = But-2-enal
Question 50.

Do the following conversions in not more than two steps:
() Benzoic acid to benzaldehyde

(i) Ethyl benzene to Benzoic acid

(iii) Propanone to Propene
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Answer:
COOH COCl CHO
0 Q cwa © - @
Benzoic acid Benzoyl chloride Benzaldehyde
* CH-C
(i) L Mno,-kOH COOK
Heat .
Ethyl Potassium Benzmu:
benzene benzoate
(iii) Propanone to propene
O OH

] _ |
CH,—C—CH, —22H0uChO! oy cH_cH, -S0eHs5% ey cH - cH,
Propene

Propanone ’ (Reduction) 2-Propanol H#IK-H0

Aldehydes, Ketones and Carboxylic Acids Class 12 Important
Questions long Answer Type [LA]

Question 51.
(a) lllustrate the following name reactions by giving example :
(i) Cannizzaro's reaction
(i) Clemmensen reduction
(b) An organic compound A contains 69.77% carbon, 11.63% hydrogen and rest
oxygen. The molecular mass of the compound is 86. It does not reduce Tollen’s
reagent but forms an addition compound with sodium hydrogen sulphite and gives
positive iodoform test. On vigorous oxidation it gives ethanoic and propanoic acids.
Derive the possible structure of compound A. (Delhi 2009)
Answer:
(a) (i) Cannizzaro's reaction: Aldehydes, which do not have an oc-hydrogen atom
undergo self oxidation and reduction on treatment with cone, alkali and produce
alcohol and carboxylic acid salt.

H H

N N
C=0+ C=0 + conc. KOH — CH,—OH + HCOOK
H H” |

Methanol Potassium formate
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(i) Clemmensen reduction: The carbonyl group of aldehyde and ketones is reduced

to CH, group on treatment with zinc amalgam and concentrated hydrochloric acid.

_O ZHe L CoH, + HO
FICI ya 2 2
CH, CH,
Propanone Propane
{b) Calculation of Molecular formula :
C = 69.77%, H=11.63%
Q=100 - (69.77 + 11.63) = 18.6%

Element | % | Molar mass | %/Molar mass | Simplest ratio

C 69.77 12 5.88 5
H 11.63 1 11.63 10
@] 18.6 16 1.16 1

Empirical formula of given compound = C;H,,O
Empirical formula mass = 5 x 12 + 10 =% 1 + 16 = 86
n Empirical formulamass _ 86 _ 1
Molar mass 86
Molecular formula of the given compound= 1 x C;H,,0 = C;H,,©
Determination of structure : Since the compound does not reduce Tollen’s reagent and gives positive

iodoform test so it may be a ketone.

CH,COCH,CH,CH, —252%— CH,COOH + CH,CH,COOH
: 50, . :
. 2-Pentanone Ethanoic add Propanoic acid
Question 52.

(a) How are the following obtained?

(i) Benzoic acid from ethyl benzene, (ii) Benzaldehyde from toluene.

(b) Complete each synthesis by giving the missing material, reagent or products :
(Delhi 2009)

; H
{!} C&HS‘CDG Pd.B*SD_‘ LEEE WY
O
(I‘_I:
(i1) ©+ ,,,,,,, Anhydrous AIC], 5 @/ KCHg
O
I
(#i1) |} M"i+ rereeeras 1 2 C =
W e - | >
Answer
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(a) (i) Benzoic acid from ethyl benzene :

CH,CH, COOK - COOH
KMnO,—KOH H,O" !
3 ———
Heat =
Ethyl benzene Potassium benzoate Benzoic acid

(i1} Benzaldehyde from toluene : It can be obtained by Etard reaction.

CH, . -CH(OCrOHCL,), . CHO
+200Cl, —=2— || — e, @

Toluene Chromyl chloride Chromium Complex Benzaldehyde
. CHO
) ) CH,COCl 5o
Benzoyl chloride Benzaldehyde

It is known as Rosenmund reaction.
COCH,

(i) © + CH-;CDC] Anhydrous AlCl

Benzene  Acetyl chloride Acetophenone

It is known as Friedel Crafts acetylation reaction.

o)
cocl Anhvd AlCI EI: s,
(ifi) + nhydrous AL >©’ @ +HCl

Benzene Benzoyl chloride Benzophenone
It is also known as Friedel Crafts acetylation reaction.

Question 53.
(a) Write chemical equations to illustrate the following name bearing reactions :
(i) Cannizzaro’s reaction (ii) Hell-Volhard-Zelinsky reaction
(b) Give chemical tests to distinguish between the following pairs of compounds :
(i) Propanal and Propanone (ii) Acetophenone and Benzophenone
(iii) Phenol and Benzoic acid (All India 2009)
Answer:
(a) (i) Cannizzaro's reaction: Aldehydes, which do not have an oc-hydrogen atom
undergo self oxidation and reduction on treatment with cone, alkali and produce
alcohol and carboxylic acid salt.

H H

AN N
C=0+ C=0 + conc. KOH — CH,—OH + HCOOK
H” H” ‘

Methanol Potassium formate

(i) Hell-Volhard-Zelinsky reaction : Carboxylic acid reacts with chlorine or bromine in
presence of small quantities of red phosphorous to give exclusively a-chloro or a-
bromo acids.
Example :

CH,COOH —=220 ., CICH,COOH —=20 5 CL,CHCOOH

Acetic acid —HC Chloro-acetic acid Dichloro-acetic acid

—S2=l 5 C1,C COOH

Trichloroacetic acid
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(b) (i) Propanal and propanone: Propanal gives a positive test with the Fehling
solution in which a red ppt. of cuprous oxide is obtained while propanone does not
respond to test

CH,CH,CHO + 2Cu?* + 50H~ ——— CH,CH,COONa + Cu,0 + 3H,0

Fehling solution Sodium propionate Red ppt.

(i) Acetophenone and Benzophenone: They can be distinguished by iodoform test
which is given by only acetophenone with the formation of yellow ppt. while
benzophenone does not respond to iodoform test

CO CH, COONa

+ 3NaQl ——— + CHI; + 2NaOH
Todoform (yellow ppt)
Acetophenone Sod. benzoate
(iii) Phenol and Benzoic acid: On addition of NaHCO; to both solutions carbon

dioxide gas is evolved with benzoic acid while phenol does not form CO,
COOH COO Na

+ NaHCO; ——— @ + H,0 + €O, T
Question 54.

Benzoic acid
(a) How will you bring about the following conversions :
(i) Ethanol to 3-hydroxybutanal (ii) Benzaldehyde to Benzophenone
(b) An organic compound A has the molecular formula CsH:s0.. It gets hydrolysed
with dilute sulphuric acid and gives a carboxylic acid B and an alcohol C. Oxidation
of C with chromic acid also produced B. C on dehydration reaction gives but-l-ene.
Write equations for the reactions involved. (All India 2009)
Answer:
(a) (i) Ethanol to 3-hydroxybutanal :
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OH
- |
Cu /573K OH
CH3CH20H or PCC/CH4Cl, CH3CHD {Atdnlmndunsatlnn}' CH —CH—CH CHD

Ethanol Ethanal 3-Hydroxybutanal

(ii) Benzaldehyde to Benzophenone :
CHO CHOHC,H, COCH;

(1) CﬁHsMgBr CHNH CrO,Cl

("] H /H,0 CH, Cl, -
Benzaldehyde Diphenylcarbinol Benzophenone

(b) The compound A with molecular formula is Butyl butanoate,
- dil H450
CH,—CH,—CH,—C—OCH,CH,CH,CH, —522%
Butyl butanoate Il
A (GH,0) 0
CH,CH,CH,COOH + CH,CH,CH,CH,OH
B (Butanoic acid) C (Butanol)

CH{CH,CH,CH,0H ——2— CH,CH,CH,COOH

C (Butanol) B (Butanoic acid)
CH,CH,CH,CH,OH —E"-*Hi;—"> CH,CH,CH = CH,
C (Butanol) D (Butene) (But-1-ene)
Question 55.

(a) Give chemical tests to distinguish between compounds in the following pairs of
substances:

(i) Ethanol and Propanal (ii) Benzoic acid and Ethyl benzoate

(b) An organic compound contains 69.77% carbon, 11.63% hydrogen and rest
oxygen. The molecular mass of the compound is 86. It does not reduce Tollen’s
reagent but forms an addition compound with sodium hydrogen sulphite and gives
positive iodoform test. On vigorous oxidation it gives ethanoic and propanoic acids.
Derive the structure of the compound. (All India 2009)

Answer:

(a) (i) Ethanol and Propanal :

Ethanol: Ethanol does not form silver mirror with Tollen’s reagent.

Propanal: Propanal being an aldehyde forms silver mirror with Tollen’s reagent
(Silver Mirror Test).

(i) Benzoic acid and Ethyl benzoate :
By lodoform test: Ethyl benzoate on boiling with excess of NaOH solution gives ethyl
alcohol which on heating with iodine gives yellow ppt. of iodoform.

Eﬂ‘l}-’l benzoate ’ d. benzoate Ethanol
CH,CH,OH + 3I, + 4NaOH —=— CH,COONa + CHI, + 3Nal + 3H,0
504;?, acetate Iodoform

(Yellow ppt)
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Benzoic acid does not show this test.

() Calculation of Molecular formula :
C = 69.77%, H=11.63%
O =100 - (69.77 + 11.63) = 18.6%

Element | % | Molar mass | %/Molar mass | Simplest ratio

C 69.77 12 5.88 5
H 11.63 1 11.63 10
0] 18.6 16 1.16 1

Empirical formula of given compound = C;H, 0
Empirical formula mass = 5% 12 + 10 x 1 + 16 = 86
Empirical formulamass _ 86 _ 1
Molar mass 86
Molecular formula of the given compound= 1 x C;H,,0 = C;H;,0
Determination of structure : Since the compound does not reduce Tollen’s reagent and gives positive
iodoform test so it may be a ketone.
CH,COCH,CH,CH, % CH,COOH + CH,CH,COOH
"_ 2-Pentanone . Ethanoic add Propanoic acid

n=

Question 56.

(a) Arrange the following compounds in an increasing order of their indicated
property :

(i) Benzoic acid, 4-Nitrobenzoic acid, 3,4-Dinitrobenzoic acid, 4-Methoxybenzoic acid
(acid strength)

(if) CH,CH,CH (Br) COOH, CH;CH (Br) CH,COOH,

(CHs),CHCOOH, CHs;CH,CH,COOH (acid strength)

(b) How would you bring about the following conversions :

(i) Propanone to Propene (ii) Benzoic acid to Benzaldehyde

(iii) Bromobenzene to 1-phenylethanol (All India 2009)

Answer:

(a) (i) 4-Methoxy benzoic acid < Benzoic acid < 4-Nitrobenzoic acid < 3, 4-
Dinitrobenzoic acid.

The order is due to increasing -l effect.

www.free-education.in Wisdom Education Academy Er. Mohd Sharif



WISDOM ACADEMY RUN BY AIM FOUNDATION (GOVT. RGT) : WWW.FREE-EDUCATION.IN

(i) CH;—CH—COOH < CH,CH,CH,COOH < CH,CHCH,COOH < CH,CH,CHCOOH
| I |
CH, Br Br
The above order is due to increased -T effect with decrease of distance and decrease of +1 effect.
(b) (i) Propanone to Propene

CH,—C—CH, —NBHLCHOH oy oy CH, —SeHa%0u MK, oy cHoCH,

(Reduction) (Dehydration)
[l | Propene
O OH
Propanone 2-Propanol
(i7) Benzoic acid to Benzaldehyde (Rosenmund reduction) :
SOC! H>/PCl + BaS0y
——> —_—
'501; =HCl @
. Benzoic acid Benzoyl chloride Benzaldehyde
(iif) Bromobenzene to 1-phenylethanol
OH
. |
Mg/dryether UICH;CHO | -
C,H.Br » CoHyMgBr — =22 C H-CH-CH,
Bromobenzene Phenvl mag,. 1-Phenylethanol
bromide

{Grignard reagent)

Question 57.

(a) Explain the mechanism of a nucleophilic attack on the carbonyl group of an
aldehyde or a ketone.

(b) An organic compound (A) (molecular formula CgH16Q2) was hydrolysed with
dilute sulphuric acid to give a carboxylic acid (B) and an alcohol (C). Oxidation of (C)
with chromic acid also produced (B). On dehydration (C) gives but-1-ene. Write the
equations for the reactions involved. (Delhi 2010)

Answer:
(a) Mechanism of a nucleophilic attack on the carbonyl group

"

/= 7 is apolar group in which carbon acquires positive charge and O acquires

negative charge due to more electronegativity of oxygen. The Nu~ attacks on carbon
and forms a tetrahedral intermediate and then electrophile attacks on oxygen and
forms a compound.

i $ Nu
h ﬁf’ﬁ—-\\ Nu H fast !

/C=D+:Nu- _._.i].ﬂ_.'.""r_--_ F e

~end C
step 1 __..-F\D“ step 2 <y “OH
Tetrahedral Addition product
intermediate

(b) Since the organic compound (A) with molecular formula (M.F.) C8H1602 upon
hydrolysis with dil. H2S04 gives carboxylic acid (B) and the alcohol (C) therefore it
must be an ester. Further since oxidation of (C) with chromic acid produces the acid
(B), therefore both the carboxylic acid (B) and the alcohol (C) must ".contain the
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same number of carbon atoms
O
Il
CH,CH,—CH,—C—OCH,CH,CH,CH,
Buty] butanoate
A (MF. = CH,,0,)

dil. H,50
Hydrolysis

CH,CH,CH,—COOH + CH,CH,CH,CH,OH

Butanoic acid (B) Butanol (C)
CH,CH,CH,COOH 220 CH CH,CH,CH,OH
oxidation 3
Butanoic acid (B) Butanol {C)
Dehydration
“HL0 » CH,CH,CH = CH,

1-Butene

Question 58.

(a) Give chemical tests to distinguish between the following pairs of compounds :
(i) Ethanal and Propanal (ii) Phenol and Benzoic acid

(b) How will you bring about the following conversions?

(i) Benzoic acid to benzaldehyde (ii) Ethanal to but-2-enal (iii) Propanone to propene
Give complete reaction in each case. (Delhi 2010)

Answer:

(a) (i) Ethanal and Propanal : Ethanal and propanal can be distinguished by iodoform
test. Warm each compound with iodine and sodium hydroxide solution in water.
Ethanal gives yellow crystal of iodoform while propanal does not respond to
iodoform test.

CH,CHO + 31, + 4NaOH —™'_, HCOONa + CHI, + 3Nal + 3H,0
Ethanal Iodoform
(Yellow ppt]

1, / NaOH

CH,CH,CHO
Propanal

(i) Phenol and Benzoic acid: On addition of NaHCO; to both solutions carbondioxide

gas is evolved with benzoic acid while phenol does not form CO..

» No yellow ppt
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OOH COO Na

+ NaHCO, —— + +H,0+COo, T

(b) (i) Benzoic acid to benzaldehyde

COOH HO
H/PCl + BaS0y 5
-502 -HCl
Benzoic acid Benzoy! chloride Benzaldehyde
(i7) Ethanal to but-2-enal
o O OH
“ L p o SNOR oy Gy oH,—cHO
CH,—C—H + H—CH,—C—H aeeams 3 H,
Ethanal 3-Hydroxybutanal
H* [H,0
~H,0
CH;—CH = CH—CHO
But-2-enal
(iii) Propanone to propene
O OH
I |
MNaBH, , CH;OH Conc. Ha50 4
-———) =
. Fropanone Pmpanul Fropene
Question 59.

(a) lllustrate the following name reactions giving a chemical equation in each case :
(i) Clemmensen reaction (ii) Cannizzaro’s reaction

(b) Describe how the following conversions can be brought about :

(i) Cyclohexanol to cyclohexan-1-one (ii) Ethylbenzene to benzoic acid

(iii) Bromobenzene to benzoic acid (All India 2010)

Answer:

(a)

(i) Clemmensen reduction: The carbonyl group of aldehyde and ketones is reduced to CH, group on treatment with
zinc amalgam and concentrated hydrochloric acid.

CH, CH,

=0 ___.___42:;’(':3 \C—Hz + H,0
CH, CH,
Propanone Propane

(i) Cannizzaro’s reaction: Aldehydes, which do not have an oc-hydrogen atom
undergo self oxidation and reduction on treatment with cone, alkali and produce
alcohol and carboxylic acid salt.

H H

AN N
C=0+ C=0 + conc. KOH — CH,—OH + HCOOK
H” H” ‘

Methanol Potassium formate
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(b) (i) Cyclohexanol to cyclohexan-1-one

O
Cr0;-H,50,
oxidation
Cyclohexanol Cyclohexanone
(ii) Ethylbenzene to benzoic acid
CH,CH, COOK OOH
EMnO Dil. HC
0 - O ==
Ethylbenzene Pot.benzoate Benzoic acid
(iif) Bromobenzene to benzoic acid
T MgBr COOH
Mg/dryether {i} Dry ice
Grignard reaction ~ (i) H;0*
Phenyl Mag, bromide Benzoic acid

Question 60.

(a) lllustrate the following name reactions :

(i) Hell-Volhard-Zelinsky reaction (ii) Wolff-Kishner reduction reaction

(b) How are the following conversions carried out:

(i) Ethylcyanide to ethanoic acid (ii) Butan-l-ol to butanoic acid

(iii) Methylbenzene to benzoic acid

Write chemical equations for the involved reactions. (All India 2010)

Answer:

(a) (i) Hell-Volhard-Zelinsky reaction : Carboxylic acid reacts with chlorine or bromine
in presence of small quantities of red phosphorous to give exclusively a-chloro or a-
bromo acids.

Example :
Cla, red P Cls, red P
CH,COOH —_ CICH,COOH —=r—s Cl,CHCOOH
Acetic acid -HO Chloro-acetic acid -HQ Dichloro-acetic acid
—S2=l,  C1,C COOH

Trichloroacetic acid

(i) Wolff-Kishner reduction reaction : The reduction of aldehydes and ketones to the
corresponding hydrocarbons by heating them with hydrazine and KOH or potassium
tert-butoxide in a high boiling solvent like ethylene glycol is called Wolff-Kishner
reduction.
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MNH;NH2

Ii H}edraz,ine 453-473 K |KOH glycol
O
Ethanol CH, - CH, + N,
Ethane
S MNH;MNH, /KOH
CH,COCH, glycol, 453-473K CH,CH,CH,
Acetone Propane
(b) (i) Ethylcyanide to ethanoic acid
O
I ,
CH,CH,CN —15— CH,— CH,—C—NH, Bp/NOH_,  CH,CH,NH,
Ethyl cyanide (Perfialhydrolysisl == b fonamide Hoffmann Bromamide Rx"  EtRanamine
> CH,CHOH —==2%22%0 , CH,COOH
Ethanol Ethanoic acid
(i1) Butan-1-ol to butanoic acid
CH,CH,CH,CH,0H —2=08 5 CH,CH,CH,COOH

Butan-1-ol Butanoic acid
" (iif) Methylbenzene to benzoic acid

CH, COOK OOH
EMnO,, KOH HL0O*
Q) e ©

Methyl benzene Pot. benzoate Benzoic acid
or Toluene

Question 61.
(a) Give chemical tests to distinguish between
(i) Propanal and Propanone, (ii) Benzaldehyde and Acetophenone.
(b) How would you obtain
(i) But-2-enal from Ethanal, (ii) Butanoic acid from Butanol,
(iii) Benzoic acid from Ethylbenzene? (Delhi, All India 2011)
Answer:
(a) (i) Propanal and propanone: Propanal gives a positive test with the Fehling
solution in which a red ppt. of cuprous oxide is obtained while propanone does not
respond to test
CH,CH,CHO + 2Cu?* + 50H~ ——— CH,CH,COONa + Cu,0 + 3H,0
Fehling solution Sodium propionate Red ppt.

(i) Benzaldehyde and acetophenone :
By lodoform test : Acetophenone being a methyl ketone on treatment with |,/NaOH
(NaOl) undergoes iodoform test to give yellow ppt. of iodoform but benzaldehyde
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does not.
C,H,COCH; + 3NaOl —— CH.COONa + CHI, 4+ 2NaOH

Acetophenone - lodofo
P Sod. benzoate (yellow ;;;”
CH,CHO —2L; No yellow ppt.
Benzaldehvde
(b) (i)
Ethanal to but-2-enal
O O OH
I I dil. NaOH !
Ethanal 3-Hydroxybutanal
H* /H,0
~H,0
CHaﬁ—CH = CH—CHOQO
But-2-enal
(i)
Butan-1-ol to butanoic acid
CH.CH,CH,CH,0H —92-Ha%0s o o4y ol CH,COOH
3 2 2 2 Jome's reagent 3 2 2
Butan-1-ol Butanoic acid
(iii)
Benzoic acid from ethyl benzene :
CH.CH, COOK = -COOH
KMnO,-KOH H,O" |
¥ _
Heat —~
Ethvl benzene Potassium benzoate Benzoic acid
Question 62.

(a) Describe the following giving linked chemical equations :
(i) Cannizzaro reaction (ii) Decarboxylation
(b) Complete the following chemical equations (Delhi 2011)

X-CHCHy N—COOH oy
@ || P KO heat > ) [ CDDH"’"’T-&TL"’

(iii) C;H;CONH, 0",

Answer:
(a) (i) Cannizzaro reaction. Aldehydes, which do not have an a-hydrogen atom
undergo self oxidation and reduction on treatment with cone, alkali and produce

alcohol and carboxylic acid salt.

H H

™~ ™
C=0 + C=0 + conc. KOH—— C(CH3;-OH + HCOOK

H H Methanol Pot. formate
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(i) Decarboxylation using soda lime .
CH,COONa + NaOH —&22 , CH, + Na,CO,

Sodium acetate Methane
CH,CH, KMRO COOK’
It
® ©/ ~ROM, hext @
Ethyl benzene Pot. carboxylate
COOH SO0 ol
2
(i) @ “heat ©
COOH codCl
Phthalic acid Phthaloy] chloride
(iii) C,H.CONH, -_HT%%—’ C,H.COOH
Benzamide Benzoic acid
Question 63.

(a) Give chemical tests to distinguish between the following :

(i) Benzoic acid and ethyl benzoate (ii) Benzaldehyde and acetophenone

(b) Complete each synthesis by giving missing reagents or products in the following
: (All India 2011)

OOH
oL e
COOH

(ii) CEHECHD H,NCONHNH,

(i) <:>;:|[:H2 —> Q— CHO

Answer:

(a) (i) Benzoic acid and Ethyl benzoate :

By lodoform test: Ethyl benzoate on boiling with excess of NaOH solution gives ethyl
alcohol which on heating with iodine gives yellow ppt. of iodoform.

C,H,COOCH,CH, + NaOH —®_, ¢ H.COONa + CH,CH,0H
Ethyl benzoate d. benzoate Ethanol

CH,CH,OH + 31, + 4NaOH —2— CH,COONa + CHI, + 3Nal + 3H,0
504;?, acetate Iodoform
(Yellow ppt)

(i) Benzaldehyde and acetophenone :
By lodoform test : Acetophenone being a methyl ketone on treatment with I,/NaOH
(NaOl) undergoes iodoform test to give yellow ppt. of iodoform but benzaldehyde
does not.

C6H5C$CH1 + 3NaOl —— CH.,COONa + CHI; ! + 2NaOH

Acetophenone - lodofo

p Sod. hEnZﬂﬂtﬁ' {}’E‘]]UW ;;:t:l

CH.CHO —X9, No yellow ppt.
Benzaldehvde
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(b) (i)
COOH ocl
2 3
@ heat
COOH COCl
Phthalic acid Phthaloy! chloride
CBH‘S
(i) C;H,CHO + H,N NHCONH, —H", >c = NNHCONH, + H,0

Benzaldehyde  Semi carbazide H
Benzaldehyde semicarbazone

B.H, THF H
o Qa1 als o -

3
Methyle Johe N
(=] }' e C}"c anexans CHECIJ C_;Hq N HC[‘ 01{:]_

(PCC)

CHO
Cyclohexane carbaldehyde

Question 64.

(a) lllustrate the following name reactions giving suitable example in each case :
(i) Clemmensen reduction (ii) Hell-Volhard-Zelinsky reaction

(b) How are the following conversions carried out?

(i) Ethylcyanide to ethanoic acid (ii) Butan-l-ol to butanoic acid

(i) Benzoic acid to m-bromobenzoic acid (Delhi 2012)

Answer:

(i) Clemmensen reduction. The carbonyl group of aldehyde and ketones is reduced
to CH2 group on treatment with zinc amalgam and concentrated hydrochloric acid.

ZnfHg ™~
C=0 —/=">» C—H-+ H-0
HCl 2 2
~ =" Alkane

(i) Hell-Volhard-Zelinsky reaction : Carboxylic acid reacts with chlorine or bromine in
presence of small quantities of red phosphorous to give exclusively a-chloro or a-
bromo acids.

Example :

CH,COOH —S222f_,  CICH,COOH —<22dP _, Cl,CHCOOH
Acetic acid ~HC Chloro-acetic acid -HC Dichioro—aoetic acid

Clo . red P
_._.__Z._,_ T Cl1,C COOH
Trichloroacetic acid

(b) () Ethylcyanide to ethanoic acid
CH,CH,CN —2%, CH,CH,COOH — ™, CH,CH,CONH,
B KOW_ CH,CH,NH, ——92 , CH,CH,OH —<"°% , CH,COOH
(ii) Butan-1-ol to butanoic acid : h

CH, - CH, - CH, - CH, - OH
(iii) Benzoic acid to m-bromobenzoic acid
COOH COOH

Bry /FeBry @
—_—
Br
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Question 65.

lllustrate the following reactions giving a suitable example for each.

(i) Cross aldol condensation (ii) Decarboxylation

(b) Give simple tests to distinguish between the following pairs of compounds :

(i) Pentan-2-one and Pentan-3-one (ii) Benzaldehyde and Acetophenone

(iii) Phenol and Benzoic acid (Delhi 2012)

Answer:

(a) (i) Cross aldol condensation : When aldol condensation is carried out between

two different aldehydes and/or ketones, it is called cross aldol condensation

CH,CHO
+

—5—2"— CH,— CH=CH — CHO + CH,CH, — CH = C— CHO
CH,CH,CHO But-2-enal |
{from two molecules CH,
of ethanal) 2-Methylpent-2-enal
(from two molecules of
~ propanal) W

Simple or self aldol products

~—— CH; —CH=C—CHO + CH,CH, - CH = CHCHO
i Pent-2-enal

2-Methylbut-2-enal
from one molecule of ethanal and one molecule of propanal

N Cross aldol products s
O
OH- I
O

(i) Decarboxylation : Carboxylic acids lose carbon dioxide to form hydrocarbons
when their sodium salts are heated with soda lime. The reaction is known as
decarboxylation.

R-COONa 2% E0 , R—H+ Na,CO,
eat

(b) (i) Pentan-2-one and Pentan-3-one
By lodoform test:

CH,CH,CH,COCH, + 3NaOl — CH,CH,CH,CONa + CHI, + 2NaOH
2-Pentanone Sodium butyrate Iodoform
(vellow ppt)

CH,CH,COCH,CH, + NaOl —— No yellow ppt of CHI,
3-Pentanone
Add I, and NaOH in both the solutions. Pentan-2-one gives yellow coloured
precipitate, but pentan- 3-one does not.
(i) Benzaldehyde and Acetophenone
lodoform test: Warm each organic compound with |, and NaOH solution.
Acetophenone-yellow precipitates of iodoform are formed.
Benzaldehyde does not respond to this test.
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(iii) Phenol and Benzoic acid: On addition of NaHCO; to both solutions carbondioxide
gas is evolved with benzoic acid while phenol does not form CO..
COOH COQO Na

O + NaHCO, —— +H,0+CO, T

Question 66.

(a) Give a plausible explanation for each one of the following :

(i) There are two — NH, groups in semicarbazide. However, only one such group is
involved in the formation of semicarbazones.

(i) Cyclohexanone forms cyanohydrin in good yield but 2, 4, 6-
trimethylcyclohexanone does not.

(b) An organic compound with molecular formula C;H,,0 forms 2, 4, — DNP
derivative, reduces Tollens’ reagent and undergoes Cannizzaro’s reaction. On
vigorous oxidation it gives 1, 2-benzene-di- carboxylic acid. Identify the compound.
(Delhi 2012)

Answer:

(a) (i) Because one of the — NH, in semicarbazide is involved in the resonance with -
CO-group.

o 0o ¥\ o
H,N¥C-NHNH, <—> H,N = CY NH -NH,
Semicarbazide T
v, o

as +
H,N - C = NH - NH,

(if) Due to steric hinderance in 2, 4, 6-trimethylcyclohexanone, it doesn't react with HCN easily.
O HO CN

fj”mﬂ

Cyclohexanone

HO CN

o)
H,C 1 CH, H,C CH,
UCH“ + HCN —> cH,

2, 4, & trimethylcyclohexanone
But the yield of the product is very less,

(b) Compound CsH-,0 forms 2, 4-DNP derivative, so it contains a carbonyl group.
Also it reduces Tollens’ reagent therefore carbonyl group is an aldehyde group. Since
it undergoes Cannizzaro’s reaction, aldehyde has no a hydrogen atom, so compound
is CsHs-CHO. On vigorous oxidation, compound gives |, 2-benzene di-carboxylic acid
hence the compound is

CHO COOH
SN
—
C,H, COOH
(C.H,,0)

www.free-education.in Wisdom Education Academy Er. Mohd Sharif



WISDOM ACADEMY RUN BY AIM FOUNDATION (GOVT. RGT) : WWW.FREE-EDUCATION.IN

Question 67.

(a) Give chemical tests to distinguish between

(i) Phenol and Benzoic acid (ii) Benzophenone and Acetophenone

(b) Write the structures of the main products of following reactions : (Delhi 2012)

= Anhydrous AICI
(@ || P C,H,COCl o
CH,
24 ~ 1. CrO,Cl
(i) HC-C=C-H 18 H:50 | Gi) | )" 2mor
NO,

(a) (i)Phenol and Benzoic acid: On addition of NaHCO; to both solutions carbon
dioxide gas is evolved with benzoic acid while phenol does not form CO,
COOH COO Na

+ NaHCO; ——— @ + H,0 + €O, T

Benzoic acid
(ii) Benzophenone and Acetophenone :
lodoform test. Warm each organic compound with |, and NaOH solution.
Acetophenone-yellow precipitate of iodoform is formed. Benzophenone does not
respond to this test.

o COCH; CH,—-C—CH,
) & O/ (if) T (i)
S O

Question 68.

(a) Write a suitable chemical equation to complete each of the following
transformations :

(i) Butan-l-ol to butanoic acid

(it) 4-Methylacetophenone to benzene-1, 4-dicarboxylic acid

(b) An organic compound with molecular formula CsH,,0 forms 2, 4-DNP derivative,
reduces Tollen’s

reagent and undergoes Cannizzaro’s reaction. On vigorous oxidation it gives 1, 2-
benzenedicarboxylic acid. Identify the compound. (All India 2012)

Answer:

CHO

NO:

COCH, COOK COOH
KMnO, /KOH = | dil H,50
—
CH, COOK” COOH
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(b) Compound CsH,0 forms 2, 4-DNP derivative, so it contains a carbonyl group.
Also it reduces Tollens’ reagent therefore carbonyl group is an aldehyde group. Since
it undergoes Cannizzaro’s reaction, aldehyde has no a hydrogen atom, so compound
is CsHs,-CHO. On vigorous oxidation, compound gives |, 2-benzene di-carboxylic acid
hence the compound is _
CHO COOH
= X
E——
CH, COOH
(CoH,,0)

Question 69.
(a) Give chemical tests to distinguish between :
(i) Propanol and propanone (ii) Benzaldehyde and acetophenone
(b) Arrange the following compounds in an increasing order of their property as
indicated :
(i) Acetaldehyde, Acetone, Methyl tert-butyl ketone (reactivity towards HCN)
(i) Benzoic acid, 3,4-Dinitrobenzoic acid, 4-Methoxybenzoic acid (acid strength)
(i) CHsCH-CH (Br) COOH, CH:CH (Br) CH,COOH, (CH:).CHCOOH (acid strength) (All
India 2012)
Answer:
(a) (i) Propanone and Propanol :
It can be done by iodoform test where propanone gives yellow ppt. of iodoform while
propanol does not respond to test.
CH,COCH, + 3NaOl —— CHI; + CH,COONa + 2NaOH

Propanone (vellow f::pl:'_l
Todoform

(i) Benzaldehyde and acetophenone :
By lodoform test : Acetophenone being a methyl ketone on treatment with |,/NaOH
(NaOl) undergoes iodoform test to give yellow ppt. of iodoform but benzaldehyde
does not.
C,H.,COCH, + 3NaOl ——— C,H,COONa + CHI, { + 2NaOH
Acetophenone Sod. benzoate lodoform

(vellow ppt.)

CH.CHO —X2L, No yellow ppt.

Benzaldehyde

(b) (i) Methyl tert-butyl ketone < Acetone < Acetaldehyde
(i) 4-Methoxybenzoic acid < Benzoic acid < 3, 4-Dinitro benzoic acid

CH;, Br Br
| I I
(ifi) CH; — CHCOOH < CH, — CH — CH, — COOH < CH,; — CH, — CH — COOH

Question 70.

(a) An organic compound ‘A’ with molecular formula CsHsO forms an orange red
precipitate with 2,4-DNP reagent and gives yellow precipitate on heating with I, and
NaOH. It neither reduces Tollen's reagent nor Fehling's reagent nor does it
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decolourize bromine water or Baeyer’s reagent. On drastic oxidation with chromic
acid, it gives a carboxylic acid ‘W having molecular formula C,H;0.. Identify the
compounds ‘A’ and ‘B’ and explain the reactions involved.

(b) Write the mechanism of esterification of carboxylic acids. (Comptt. Delhi 2012)
Answer:

(a) (i) Molecular formula : CsHsO

(ii) Since it gives orange red ppt with 2, 4-DNP reagent Therefore it must be either
aldehyde or a ketone.

(i) Since, it does not reduce Tollen’s reagent nor Fehling's reagent, solution ‘A’ must
be a ketone,

(iv) ‘A’ on treatment with 1,/NaOH gives yellow ppt

Therefore, it must be a methyl ketone CH, - R

il
O

(v) It does not decolorise Br, water or Baeyer’s reagent so the unsaturation of ‘A’ is
due to benzene ring.

C—CH,
Therefore the structure of A should be as O/ O Acetophenone

Reactions :

NO,
C=0 _~_-C=NNH —NO,
(i Cpy, + HNNH No, —> (7 7 |
T CH?.

C—CH, COONa
" (ii) O/g +3NaOl —» CHI, + O/ + 2NaOH
C—-CH COOH
Il * H,CrO, ;
(7ii) O Oxidation Benzoic acid

(b) Mechanism of esterification of carboxylic acids X

OH
R—C’fo + C:_’/{;;:L R — C 1_

OH DH I—E

Proton ~_ p % _ OR HOH R — 7 D H 4 . C,,,DH
'«ﬁ Ny N, ’
ransfer % H, OR OR
Ester
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Question 71.

(a) An organic compound ‘A’ which has characteristic odour, on treatment with
NaOH forms two compounds ‘B’ and ‘C’. Compound ‘B’ has the molecular formula
C,Hs0 which on oxidation with CrO; gives back compound ‘A’. Compound ‘C’ is the
sodium salt of the acid. ‘C’' when heated with soda lime yields an aromatic
hydrocarbon ‘D’. Deduce the structures of ‘A’,‘B’, ‘C’ and ‘D’.

(b) Give reasons :

(i) Electrophilic substitution in Benzoic acid takes place at meta position.

(i) Carboxylic acids do not give characteristic reactions of carbonyl group. (Comptt.
Delhi 2012)

Answer:

(a) (A) gives characteristic odour which on treatment with NaOH and forms two
compounds B and C.

CHO
(A) should be benzaldehyde
(A)
Reactions :
CHO CH,OH  COONa
2\‘
(i) 2 +NaOH —> @ + ]\)
T
(A) (B) (C)
Benzyl alcohol  Sodium benzoate
CH,OH CHO
. CrO,
(i) or Pcc
(A)
Benzaldehyde
COONa
o
(iii) + NaOH %} O + Na,CO,
e
(D)

Benzene

(b) (i) The benzene ring of benzoic acid undergoes electrophilic substitution reaction
such as nitration, sulphonation etc. Since the — COOH group in benzene is an
electron withdrawing group, therefore it is meta directing group.
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(i) The carboxylic carbon is less electrophilic than carbonyl carbon because of the
possible resonance structure.

gﬂ +#’D- ,.-'D‘
- C‘\io - C N"I-'I - ‘\'\il
O-H O-H O,—H
Question 72.

(a) Give chemical tests to distinguish between the following pairs of compounds :
(i) Benzene amide and 4-aminobenzoic acid (ii) Methyl acetate and Ethyl acetate
(b) An organic compound with molecular formula C;H,,0 forms 2, 4-DNP derivative
and reduces

Tollen’s reagent and undergoes Cannizzaro's reaction. On vigorous oxidation, it gives
1,2- benzenedicarboxylic acid. Identify the compound and write chemical equations
for the reactions. (Comptt. All India 2012)

Answer:

(a) (i) NaHCO; test : p-Aminobenzoic acid is an acid which decomposes

NaHCO; solution to produce effervescence due to evolution of CO, gas while
benzene amide does not give this test.

(ii) Ethyl acetate when boiled with excess of NaOH gives ethyl alcohol and if it is
heated with 12 and NaOH solution, it gives yellow precipitate of iodoform.

Methyl acetate on hydrolysis with NaOH gives methyl alcohol which does not
respond to iodoform test.

(b) (i) Molecular formula of compound : CsH,,0

(ii) It forms a 2, 4-DNP derivative and reduces Tollen’s reagent. It must be an
aldehyde.

(i) Since it undergoes Cannizzaro’s reaction, therefore CHO group is directly
attached to the benzene ring.

(iv) On oxidation it gives 1,2-benzenedicarboxylic acid, therefore it must be an ortho-
substituted benzaldehyde, so the structure should be
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Reactions :

- CHO

CcCOO + - COOH
2Ag + _[Ag(M,),] OH @: (&) @[
& C,H, " Tollen’s reagent C,H, COOH

2-Ethyl benzaldehyde 1, 2-benzenedicarboxylic acid

2, 4-DNP
NOQ,

: m=wmﬂ©— NO,

C,H;
(2, 4-DNP derivative)

Question 73.
(a) Give chemical tests to distinguish between the following pairs of compounds :
(i) Benzoic acid and Phenol (ii) Benzaldehyde and Acetophenone
(b) An organic compound with molecular formula CsH,,0 does not reduce Tollen’s
reagent but forms an addition compound with sodium hydrogen sulphite and gives a
positive iodoform test. On vigorous oxidation, it gives ethanoic acid and propanoic
acid. Identify the compound and write all chemical equations for the reactions.
(Comptt. All India 2012)
Answer:
(a) (i) Benzoic acid is an acid which decomposes NaHCO; solution to give
effervescence of CO, whereas phenol does not respond to this test.
(i) Benzaldehyde and acetophenone :
By lodoform test : Acetophenone being a methyl ketone on treatment with 12/NaOH
(NaOl) undergoes iodoform test to give yellow ppt. of iodoform but benzaldehyde
does not.

CH,COCH, + 3NaOl ——— CH,COONa + CHI, l + 2NaOH

Acetophenone Sod. benzoate lodoform

(vellow ppt.)

C,H;CHO —M2L 5 No yellow ppt.
Benzaldehyde

(b) (i) Molecular formula of compound : CsH;,0.

(i) It gives an addition product with NaHS03 so it must be either an aldehyde or
methyl ketone.

(i) It does not reduce Tollen’s reagent so it is not an aldehyde.

(iv) It gives +ve iodoform test, therefore it is methyl ketone.

(v) On oxidation it gives a mixture of ethanoic acid and propanoic acid
Therefore, possible structure is pentan-2-one.
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Reactions :
CH, SO,Na

(i) CI-L—%-—CJ—]ICHZCHl + NaHSO, ——> :) c<
O CH,CH,CH, OH

(if) CH,—C—CH,CH,CH, +3NaOl —» CHI, + CH,CH,CH,COONa + 2NaOH
é!j yellow ppt

(iff) CH,~C—CH,CH,~CH, + K,Cr,0,/H —> CH,COOH + CH,CH,COOH
(lzt) Ethanoic acid  Propanoic acid

Question 74.

(a) Although phenoxide ion has more number of resonating structures than
carboxylate ion, carboxylic acid is a stronger acid than phenol. Give two reasons.

(b) How will you bring about the following converstions?

(i) Propanone to propane (ii) Benzoyl chloride to benzaldehyde

(iii) Ethanal to but-2-enal (Delhi 2013)

Answer:

(a) Carboxylic acid is a stronger acid than phenol because:

(i) In the resonating structure of phenol and carboxylic acid, the negative charge on
the carboxylate ion is delocalised over two oxygen atoms while they are localized on
oxygen atom.

f-“ O:-
Q— “"'-Bg o QC;\Q:

0: 0: o: 0O:
G

SoGodb-d

(i) The release of a proton from carboxylic acids is much easier than from phenols,
(b) (i) Propanone to Propane
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OH
|
NaBHy CrasOH _ _ Cone. H,50y _ _
CH,C - CH, one s, CH, - CH - CH, <204, CH, - CH = Ch,
1] Propanone +f‘12 lNi
@)
Propanone C:Ha— C]‘I2 - CHB
Propane

Clemmensen
O reduction

CH:‘?(‘: _ CH3 Zn+Hg/HC {Concl.) i CH3 _ CH2 _ CH3 4 HED

Propanone
(if) Benzoyl chloride to Benzaldehyde (Rosenmund reduction)

CH.CcOoCl —H2-PdBs0s , ¢ 4. cHO

+or equinoline
Benzoyl chloride Benzaldehyde

(iii)

Ethanal to but-2-enal

O O OH
" : WNOH oy CH_CH,—CHO
CHS_C_H + H_CH?__C_H ﬁ.ldﬂlmndensarjﬂn' CH3 HQ
Ethanal 3-Hydroxybutanal
H* /H,0
-H,0
CH,—CH = CH—CHO
But-2-enal

Question 75.
(a) Complete the following reactions:

() 2H - C - H _Conekon | (i) CH,COOH -2,

I
0]
CHO
HNO3/H,80,
(i) @ BN/ .
Cannizzaro

(b) Give simple chemical tests to distinguish between the following pairs of
compounds:

(i) Ethanal and Propanal (ii) Benzoic acid and Phenol (Delhi 2013)

Answer:
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g) ()2H-C-H =" CH,OH + HCOONa
Cannmizzaro reaction 3
Il Methanol Sodium formate
O
Formaldehyde
Bry /P
(if) CHJCODH ""'ml_ . BrBCDDH
Zelinsky reaction 2,2,2-tribromoethanoic acid
CHO  unoyHsO CHO
(ifi) ©/ 273-283 K + H,O
NO,

m-Nitrobenzaldehyde
(b) (i) Ethanal and Propanal : Ethanal and propanal can be distinguished by iodoform
test. Warm each compound with iodine and sodium hydroxide solution in water.
Ethanal gives yellow crystal of iodoform while propanal does not respond to
iodoform test.

CH,CHO + 31, + 4NaOH —=2L_, HCOONa + CHI, + 3Nal + 3H,0
Ethanal Iodoform
(Yellow ppt)

CH,CH,CHO —2/M20H N, vellow ppt
Propanal
(i) Phenol and Benzoic acid: On addition of NaHCO; to both solutions carbon dioxide
gas is evolved with benzoic acid while phenol does not form CO
COOH COO Na

+ NaHCO, — @ + H,0 + €O, T
Question 76.

Benzoic acid
(a) How will you convert the following :
(i) Propanone to Propan-2-ol (ii) Ethanal to 2-hydroxy propanoic acid
(iii) Toluene to benzoic acid
(b) Give simple chemical test to distinguish between :
(i) Pentan-2-one and Pentan-3-one (ii) Ethanal and Propanal (All India 2013)
Answer:
(a) (i) Propanone to Propan-2-ol

CH, _ CH, _
C=0+ H,__NiorPt . CH— OH
CHS - reduction CH“’ -

Propan-2-ol
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(i) Ethanal to 2-hydroxy propanoic acid
CH CH OH

R ¥ eyt
C=0 + HCN __pH-9-10
Ethanal Acetaldehyde cyanohydrin
Hydrolysisl 2H,0 + HCl
CH, OH
e N

H~  T~COOH
2-hydroxypropanoic acid
(iti) Toluene to Benzoic acid

CH, COOH
@ Alk. KMNOy ©
Toluene Benzoic acid

(b) (i) Pentan-2-one and Pentan-3-one
By Iodoform test :
CH,CH,CH,COCH, + 3NaOl —— CH,CH,CH,CONa + CHI; + 2NaOH

2-Pentanone Sodium butfrate lodoform
(vellow ppt)

CH,CH,COCH,CH, + NaOl —— No yellow ppt of CHI,
3-Pentanone )
Add I, and NaOH in both the solutions. Pentan-2-one gives yellow coloured

precipitate, but pentan- 3-one does not.
(i) Ethanal and Propanal : Add I, and NaOH in both the solutios. Ethanal gives yellow
coloured precipitate but propanal does not.

Question 77.
(a) Write the products of the following reactions :
(i) CH,—C—CH, 228, (i) CH,—C—Cl + H, ?
: :
COOH

(iii) @ Bra /Feb ?

(b) Which acid of each pair shown here would you expect to be stronger? (All India
2013)

OH

(i) F—CH,—COOH or CIl—CH,—COOH (i) ‘ or CH,COOH

Answer:
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(a) (i) Clemmensen Reduction :

Zn-H
CH,—C—CH, ———1%— CH,CH,CH, + H,0
] Propane
O
Acetone
(i1) Rosenmund Reaction : o
i
Pd Bas0, .5

CH,—C—Cl + H, — 2 CH,—C—H + HCl

i Acataiduh}rde
O

Acetyl chloride
{(ii1) Bromination

COOH COOH

+ HBr
O i Bry /Febry
a Br
3-Bromobenzoic acid
(b) (i) Due to much stronger l-effect of F over Cl, the FCH,COO- ion is much more
stable than CICH,COO- ion and hence FCH.COOH is a stronger acid than
CICH.COOH.
(i) Ethanoic acid is more stronger acid than phenol due to less pKa than that of
phenol and the carboxylate ion is much more resonance stabilized than phenoxide
ion.

Question 78.

Two moles of organic compound ‘A’ on treatment with a strong base gives two
compounds ‘B’ and ‘C’. Compound ‘B’ on dehydrogenation with Cu gives ‘A’ while
acidification of ‘C’ yields carboxylic acid ‘D’ with molecular formula of CH,0,. Identify
the compounds A, B, C and D and write all chemical reactions involved. (Comptt.

Delhi 2013)
Answer:
Il ﬁ
2H—C—H + NaOH rmmae— CH;—OH +HC —ONa
Methyl Sodium
Formaldehyde alcohol formate
A ‘B’ Lo
Cu (dehydrogenation) ] HCl/H,O
573K
of HCOOH
JD!

mol. formula CH,0,
=~ A = Formaldehyde, B = Methyl alcohol, C = Sodium formate, D = Formic acid
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Question 79.
(a) How will you carry out the following conversions?
(i) Acetylene to Acetic acid (ii) Toluene to m-nitrobenzoic acid
(iii) Ethanol to Acetone
(b) Give reasons :
(i) Chloroacetic acid is stronger than acetic acid.
(i) pH of reaction should be carefully controlled while preparing ammonia
derivatives of carbonyl compounds. (Comptt. Delhi 2013)
Answer:
(i) Acetylene to Acetic acid
CH=CH Hy0,Dil-H,50,

HgSOy, 333K CH,CHO
Acetylene Acetaldehyde

KoCr0;
+ s, Manganese

H.S0, acetate

(7i) Toluene to m-nitrobenzoic acid
CH, COOH

KICI‘;G;? + HZS'D.; _

Conc.
A| HNO, + H;80,

COOH

NO,
m-nitrobenzoic acid

(7ii) Ethanol to acetone :

CH,CH,0H KCQu/10 00H —S99 00 N
SCHOH = gien > (OO —5 i A Tstabon > <=0
Ethanol Ethanoic acid CH,CDO ~CaCo, CH;
Calcium Acetone
ethanoate
(b) (i) Because — | effect of Cl decreases the electron density in the O-H bond thereby
making the release

of a proton easier.

O

E I
Cl—i—CHzﬁ-—é*—(}{—H > CH;—~C—0—H
(ii) In strongly acidic medium ammonia derivatives being basic will react with acids
and will not react with carbonyl compound. In basic medium OH- will attack carbonyl
group.
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Question 80.

(a) How will you obtain the following :

(i) Benzaldehyde from Phenol (ii) Benzoic acid from Aniline

(b) Give reasons :

(i) Aldehydes are more reactive than ketones towards nucleophilic reagents.
(ii) Electrophilic substitution in benzoic acid takes place at meta position.

(iiif) Carboxylic acids do not give the characteristic reactions of carbonyl group.
(Comptt. All India 2013)

Answer:

(@) (i) Benzaldehyde from Phenol

CHO
Zn dust CO + HCl
@ @ “Gattermann @ +HC
Koch reaction

Phenol Benzene Benzaldehyde
(if}) Benzoic acid from Amniline
NH; N =NCT

MNaMNO: S HCL @

273278 K

Aniline Benzene diazonium chloride

CuCMW A KICN
N

@3
Benzonitrite

Dil.H(.‘il - FLO

COMHH2

Benzamide
.'_‘th:i L
/(j:zlol{

Benzoic acid
(b) (i) Aldehydes are more reactive than ketones due to the following two reasons :

o Due to smaller +1 effect of one alkyl group in aldehydes as compared to
larger +1 effect of two alkyl groups, the magnitude of positive charge on
the carbonyl carbon is more in aldehydes than in ketones. As a result
nucleophilic addition reactions occur more readily in aldehydes than in
ketones.

o Due to presence of a H-atom on the carbonyl group, aldehydes can be
more easily oxidised than ketones.

(i) The benzene ring of benzoic acid undergoes electrophilic substitution reaction
such as nitration, sulphonation etc. Since the — COOH group in benzene is an
electron withdrawing group, therefore it is meta directing group.

(iii) The carboxylic carbon is less electrophilic than carbonyl carbon because of the
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possible resonance structure.

.gj +/D- ,D‘-
- C\.. - C s - WY
|1-H QH_H A +“_.H
Question 81.

(a) State and illustrate the following :

(i) Wolff-Kishner reduction (ii) Aldol condensation

(b) An organic compound (A) which has characteristic odour, on treatment with
NaOH forms two compounds (B) and (C). Compound (B) has the molecular formula
C;Hs0 which on oxidation with CrO; gives back compound (A). Compound (C) is the
sodium salt of the acid. Compound (C) when heated with soda lime yields an
aromatic hydrocarbon (D). Deduce the structures of (A), (B), (C) and (D). Write
chemical equations for all reactions taking place. (Comptt. All India 2013)

Answer:

(a) (i) Wolff-Kishner reduction reaction : The reduction of aldehydes and ketones to
the corresponding hydrocarbons by heating them with hydrazine and KOH or
potassium tert-butoxide in a high boiling solvent like ethylene glycol is called Wolff-
Kishner reduction.

MNH;NH2
CHB CH T? [CH3—CH = NNH2]
I Hydrazine 453-473 K |KOH glycol
O
Ethanol CH3 - CH?_ + N,
Ethane
- NH,NH, /KOH
CH,COCH, glycol, 453-473 K CH,CH,CH,
Acetone Propane

(i) Aldol condensation: In this two molecules of aldehydes or ketones containing a-
hydrogen atoms on treatment with dil. NaOH undergoes condensation to form -
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hydroxyaldehydes or B-hydroxy ketones.

CHy  — ?H
,C=0 +H—CH,CHO NaOH,,. cH, — C — CH,CHO
H T Ethanal ;I
" Ethanal 3-Hydroxybutanal
(b) (A) gives characteristic odour which on treatment with NaOH forms two compounds B and C
CHO
(A) should be benzaldehyde
{A)
Reactions :
CHO CH,OH COONa CH.OH CHO
PN
(i) 2 @ + NaOH —> @ - (if) " i@;
S or Pec
(A) (B} (&) (A}
COONa
(iif) + NaoH <29 @ + Na,CO,
(D)
Question 82.

(a) Write the products of the following reactions :
(i) <_\J'—-0 +H,N-OH 25 (i) 2CH,CHO + conc. NaOH ——

(ii)) CH,COOH —%/*,
(b) Give simple chemical tests to distinguish between the following pairs of
compounds :

(i) Benzaldehyde and Benzoic acid (ii) Propanal and Propanone (Delhi 2014)
Answer:

(@) (i) Q—O + H,N - OH ", <_>':N - OH + H,0

Cyclohexanone
Cannizaro reaction

(i) 2C,H.,CHO + conc. NaOH ——» C,H,CH,OH + CH.COONa

Benzaldehyde Benzyl aleohol Sodivm benzoate
(iii) CH,COOH — <=2/
- CICH,COOH —Szts CL,CHCOOH
Dichloroacetic acid Dichloroacetic acid

-HCl | CL/P

C1,CCOOH
Trichloroacetic acid

(#) (i) Benzaldehyde and benzoic acid
CH,COOH + NaHCO; ——— CHCOONa + COzT + H,O

Benzoic acid Sodium benzoate effervescence
HCHO NaHCOSum ., No effervescence
Benzaldehyde
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(i) Propanal and Propanone : Propanal gives positive test with Fehling solution in
which a red ppt. of cuprous oxide is obtained while propanone does not respond to
test.

CH,CH,CHO + 2Cu?* + 50H- —— CH,CH,COONa + Cu,0 + 3H,0
Fehling solution Red ppt.

Question 83.

(a) Account for the following :

(i) CH,CHO is more reactive than CH,COCH- towards reaction with HCN.

(i) Carboxylic acid is a stronger acid than phenol.

(b) Write the chemical equations to illustrate the following name reactions :

(i) Wolff-Kishner reduction (ii) Aldol condensation (iii) Cannizzaro reaction (Delhi
2014)

Answer:

(a) (i) Aldehydes are more reactive than ketones due to the following two reasons :

o Due to smaller +1 effect of one alkyl group in aldehydes as compared to
larger +1 effect of two alkyl groups, the magnitude of positive charge on
the carbonyl carbon is more in aldehydes than in ketones. As a result,
nucleophilic addition reactions occur more readily in aldehydes than in
ketones.

« Due to presence of a H-atom on the carbonyl group, aldehydes can be
more easily oxidised than ketones.

(i) The release of a proton from carboxylic acid is much easier than phenols
because carboxylate ion is much more resonance stabilized than phenoxide ion.

(b) (i) Wolff-Kishner reduction reaction : The reduction of aldehydes and ketones to
the corresponding hydrocarbons by heating them with hydrazine and KOH or
potassium tert-butoxide in a high boiling solvent like ethylene glycol is called Wolff-

Kishner reduction.
NH;NH2

CI“]B CH T [C['{3—CH = NNH2]
It Hydrazine 453-473 K [KOH glycol
O

Ethanol CH, - CH, + N,
Ethane

i NH,NH, / KOH

CH,COCH, —2Nulie,  CH,CH,CH,

Acetone Propane

(i) Aldol condensation: In this two molecules of aldehydes or ketones containing a-
hydrogen atoms on treatment with dil. NaOH undergoes condensation to form -
hydroxyaldehydes or B-hydroxy ketones.
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CHy  —. {?H
_C=0 +H—CH,CHO NaOH, -y, — C —CH,CHO
o T Ethanal h

Ethanal 3-Hydroxybutanal

(iii) Cannizzaro's reaction: Aldehydes, which do not have an oc-hydrogen atom
undergo self oxidation and reduction on treatment with cone, alkali and produce
alcohol and carboxylic acid salt.

H H

N N
C=0+ C=0 + conc. KOH — CH,—OH + HCOOK
H H” |

Methanol Potassium formate

Question 84.

(a) Write the products formed when CH;CHO reacts with the following reagents :
(i) HCN (ii) H.N — OH (iii) CH;CHO in the presence of dilute NaOH

(b) Give simple chemical tests to distinguish between the following pairs of
compounds :

(i) Benzoic acid and Phenol (ii) Propanal and Propanone. (All India 2014)
Answer:

(@) () CH, CH OH
’ H9-10 ’ \\ /
C=0 + HON P20, C_
H H-~ TCN
Acetaldehyde Acetaldehyde cyvanohydrin
(i) CH, CH3
_ H' _
H H

Ethanal oxime

(iii) CH,CHO + CH,CHO —4%eNO8_, CH,CH-CH,~CHO ——CH,CH = CH-CHO
| But-2-enal
OH

(b) (i) Benzoic acid and Phenol : On addition of NaHCO; to both solutions
carbondioxide gas is evolved with benzoic acid while phenol does not form CO..

COOH COO Na

O + NaHCO; —— + H,0 + CO, T

Benzoic acid
(i) Propanal and Propanone : Propanal gives positive test with Fehling solution in

which a red ppt. of cuprous oxide is obtained while propanone does not respond to
test.

CH,CH,CHO + 2Cu?* + 50H- —— CH,CH,COONa + Cu,0 + 3H,0
Fehling solution Red ppt.
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Question 85.

(a) Account for the following :

(i) Cl = CH,COOH is a stronger acid than CH;COOH.

(i) Carboxylic acids do not give reactions of carbonyl group.

(b) Write the chemical equations to illustrate the following name reactions :

(i) Rosenmund reduction (ii) Cannizzaro’s reaction

(c) Out of CH;CH, — CO — CH, — CH; and CH,CH, — CH, = CO - CHjs, which gives
iodoform test? (All India 2014)

Answer:

(a) (i) Because — | effect of Cl decreases the electron density in the O-H bond thereby
making the release of a proton easier.

O
Cl-&CH2+g+O+H > CHS%EM*-D—-I-H
(i) Carboxylic acids do not give the reactions of carbonyl group as there is no
carbonyl group present due to resonance.
(b) (i) Rosenmund reduction
O
fl

Pd, BaS0,.5 _
CH, - C - Cl + H, 55825 CH,-C-H +HCl

il Ethanal

O
Acetal chloride

(i) Cannizzaro’s reaction : Aldehydes, which do not have an oe-hydrogen atom
undergo self oxidation and reduction on treatment with conc. alkali and produce
alcohol and carboxylic acid salt.

H

N H\

/C=D+ /C=G+conc. KOH —— CH,—OH + HCOOK
H H Methanol Pot. formate

(c) CHsCH, - CH, — CO - CH; gives lodoform test.

Question 86.

(a) Describe :

(i) Aldol condensation (ii) Cannizzaro reaction

(b) Describe a chemical test to distinguish between

(i) Ethanal and Propanal (ii) Benzaldehyde and Acetophenone

(iii) Pentan-2-one and Pentan-3-one (Comptt. Delhi 2014)

Answer:

(a) (i) Aldol condensation : Two molecules of aldehydes or ketones condense in
presence of a dil.alkali to form a B-hydroxy aldehyde or B-hydroxyketone respectively.
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CH, OH
AN _ |
C=0+H — CH,CHO — 2N, ¢y, — C — CH, — CHO
I
H H
Ethanal 3-Hydroxybutanal {Aldol)

(i) Cannizzaro’s reaction : Aldehydes, which do not have an oe-hydrogen atom
undergo self oxidation and reduction on treatment with conc. alkali and produce
alcohol and carboxylic acid salt.

H

~ H\

/ C=0+ Y C=0 + conc. KOH —— CH,—OH + HCOOK
H H Methanol Pot. formate

(b) (i) Ethanal and Propanal : Ethanal and propanal can be distinguished by iodoform
test. Warm each compound with iodine and sodium hydroxide solution in water.
Ethanal gives yellow crystal of iodoform while propanal does not respond to
iodoform test.

CH3CHD + 312 + 4NaOH -——ﬂﬂt-ﬁ HCOONa + CH13 + 3Nal + 3HED
Ethanal lodoform
(Yellow ppt]

1, / NaOH

CH,CH,CHO
Propanal

» No yellow ppt

(i) Tollen’s Test: Benzaldehyde and acetophenone can be distinguished by the
Tollen's test. Aldehydes respond to Tollen’s Test. Benzaldehyde reduces Tollen’s
reagent to give a red-brown precipitate of Cu,0, but aceptophenone being a ketone
does not.

C,H.CHO + 2[Ag(NH,),]* + 30H- —— CH.COO" + Agl +4NH, +2H,0
Benzaldehyde Tollen's reagent Benzoate ion  Silver mirror

(iii)
Pentan-2-one and Pentan-3-one
By Iodoform test :
CH,CH,CH,COCH, + 3NaOl —— CH,CH,CH,CONa + CHI, + 2NaOH
2-Pentanone ' Sodium butyrate Todoform
(vellow ppt)

CH,CH,COCH,CH, + NaOl —— No vyellow ppt of CHI,

3-Pentanone '
Add I, and NaOH in both the solutions. Pentan-2-one gives yellow coloured
precipitate, but pentan- 3-one does not.

Question 87.
(a) Draw the structures of the following compounds:
(i) 4-chloropentan-2-one (it) But-2-en-l-al
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(b) Write the product(s) in the following: (Comptt. Delhi 2014)

T e . Al
() CH, - COOH —*2/% ;2 (i) CH, - CHO — 24 ;2
s 2 4 - - z-'l'l.—‘HE 7
h“} CH3 (; CH:! —;:m ¢
O
Answer:
(@) (i) 4-chloropentane-2-one
Il ]
O Cl
(i) But-2-en-1-al
H—C—HC = CH—CH,
i
(9]
) () CH;—COOH —22/f, CH,—COOH —s 4CBr,COOH —*%2 , CBr,COOH
» I
' Br Tribromo ethanoic acid
(i) CH—CHO —2%4 , CH.CH,0H
gy
Ethanol
(if) CH,—C—CH, + 4[H] - 228, CH,CH,CH, + H,0
(I:I} ' Propane
Acetone

Question 88.

(a) Write the IUPAC names of the following compounds :

(i) CHsCO(CH,).CHs (ii) Ph — CH = CH — CHO

(b) Describe the following conversions in not more than two steps :
(i) Ethanol to 3-Hydroxybutanal (ii) Benzoic acid to m-Nitrobenzyl alcohol
(iii) Propanone to Propene (Comptt. All India 2014)

Answer:

(a) (I) CH3CO(CH2)4CH3 .

IUPAC name : Heptan-2-one

(i) Ph—CH=CH —CHO:

IUPAC name : 3-phenylprop-2-en-l-al

(b) (i) Ethanol to 3-Hydroxybutanal

OH
CH.CH,0H —=£2X_, cH.CHO OH- CH,—CH—CH,CHO
a 2 or PCC/CH,Cl5 3 {Aldol condensation) 3 <
Ethanol Ethanal 3-Hydroxybutanal

(i) Benzoic acid to m-nitrobenzyl alcohol :
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COOH COOH CH,OH
Conc, HNO,+Conc. H,50, LiAIH,
NO, NO,
m-Nitrobenzoic acid m-nitrobenzyl alcohol

'(iiT) :
Propanone to propene

O Ci‘IH
I

NaBH,,CH3OH | Conc.Ha504 _
Propanone -Propanol Propene
Question 89.

(a) Draw the structures of the following compounds :
(i) 4-Chloropentan-2-one (ii) p-Nitropropiophenone
(b) Give tests to distinguish between the following pairs of compounds :
(i) Ethanal and Propanal (ii) Phenol and Benzoic acid
(iii) Benzaldehyde and Acetophenone (Comptt. All India 2014)
Answer:
(z) (i) 4-Chloropentane-2-one
H,C—C—H,C—HC—CH,
i |
O Cl
(ii) p-Nitropropiophenone

O
i

O/CKCH -~ CHy
A

O,N

(b) (i) Ethanal and Propanal : Ethanal and propanal can be distinguished by iodoform
test. Warm each compound with iodine and sodium hydroxide solution in water.
Ethanal gives yellow crystal of iodoform while propanal does not respond to
iodoform test.

CH,CHO + 31, + 4NaOH —™'_, HCOONa + CHI, + 3Nal + 3H,0
Ethanal Iodoform
(Yellow ppt]

CH,CH,CHO — 20!

Propanal
(i) Phenol and Benzoic acid: On addition of NaHCO; to both solutions carbon dioxide
gas is evolved with benzoic acid while phenol does not form CO,

» No yellow ppt
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COO Na

+ NaHCO, —— @ + H,0 + €O, T
Benzoic acid

(iii) Tollen’s Test: Benzaldehyde and acetophenone can be distinguished by the
Tollen's test. Aldehydes respond to Tollen’s Test. Benzaldehyde reduces Tollen’s
reagent to give a red-brown precipitate of Cu,0, but aceptophenone being a ketone
does not.

CHsCHO + 2[Ag(NH,),]* + 30H- —— CH.COO-+ Agl +4NH;+2HO0
Benzaldehyde Tollen's reagent Benzoate ion Silver mirror

COOH

Question 90.

(a) Describe the following giving chemical equations :

(i) De-carboxylation reaction (ii) Friedel-Crafts reaction

(b) How will you bring about the following conversions?

(i) Benzoic acid to Benzaldehyde (ii) Benzene to m-Nitroacetophenone (iii) Ethanol to
3-Hydroxybutanal (Comptt. Delhi 2015)

Answer:

(i) De-carboxylation reaction: When sodium salt of carboxylic acid is heated with
soda lime (NaOH + Ca0), then corresponding alkane and CO, will be evolved

CH,COONa NaOieCa® ,  CH, +  Na,CO,

Fi
Sodium acetate Methane Sodium carbonate

(i) Friedel-Crafts reaction: The introduction of alkyl or acetyl group in the presence of
anhydrous almuninium chloride (AICl;) as catalyst to ortho and para positions of an
aromatic compound is called Friedel-Crafts reaction,

OCH; OCH, OCH,

= (Alkylation) CH,
- . Anhyd. AICI,
“\x) M !

CH;
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th) (i) Benzoic acid to Benzaldehyde
COOH COCl CHO
@ + PCls @ Ha/ Pd-BaSOy @
Clemmensen
reduction
Benzoic acid Benzaldehyde

(i} Benzene to m-Nitroacetophenone

™ oy
©2 (Friedel Crafts NO:
acetylation)
O HMNOL, HS0, | Q CHALCOCH
anhy, AN
COCH,
Benzene Nitrobenzene m-nitroacetophenone
(iii) Ethanol to 3-Hydroxybutanal
(EDH
Cu /573K Dil. NaOH S
CH-CHOH ——=—2= . CH.,CHO [Aldol Condensation) CH;—CH— CH,— CHO
Ethanol Ethanal A-Hydroxybutanal

Question 91.

(a) Describe the following actions

(i) Acetylation (ii) Aldol condensation

(b) Write the main product in the following equations : (Comptt. Delhi 2015)

CHO
,r-"#/
i ; HNO3/H;50
(i) CH, —C —CH; ———4—? (i) K
N

(iii) CH; —COOH ———
Answer:
(a) (i) Acetylation: The addition of acyl (-COCHs) group on the ortho and para
positions of acyl halide in the presence of a Lewis acid i.e. anhydrous aluminium
chloride (AICI;) which acts as a catalyst.

Cl Cl Ok Cl
Anhyd AICI CH,
+ CH;—CI"-Ci _Anhyd AICT, | @/ +
O
Chlorobenzene Acetyl chloride o-chloroacetophenone  p-chloroacetophenone

(i) Aldol condensation: Those aldehydes and ketones with atleast one a-hydrogen
atom condense together in presence of dil. alkali e.g. NaOH etc. to form a B-hydroxy
aldehyde or B-hydroxy ketone respectively which gets dehydrated in the presence of
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acid upon heating to form q, B -unsaturated compound.

(_O‘H\ O OH O O
I I on 1 I OH’/heat I
. CH;—CI. + CHg—(|: — CH, Cil CH,—C—H —_—;EE”—CI‘I;—CHZCH—"C"*H
H H H
Acetaldehyde a-hydroxybutanal Crotonaldehyde
LiAlH, -
CH;, {T_!: CH;  Reduction LH3_(I:H_ CH;
(IR OH
Aoetone 2-Hydroxypropane
CHO
(ii) _HNOs/H,50, =
T2a28K
{Nitration) - NO,
Benzaldehyde m-Nitrobenzaldehyde
(i) CH,COOH + PCl; —— CH,COCl + POC, + Hd
Acetic acid Acetyl chloride
Question 92.

(a) Draw the structure of the following :

(i) p-Methylbenzaldehyde (ii) 4-Methylpent-3-en-2-one

(b) Give chemical tests to distinguish between the following pairs of compounds :
(i) Benzoic acid and Ethyl benzoate, (ii) Benzaldehyde and Acetophenone.

(iii) Phenol and Benzoic acid. (Comptt. All India 2015)

Answer:

(@) (i) p-Methylbenzaldehyde :

CHO

CH;

(ii) 4-Methylpent-3-en-2-one :
H3C—{H3—HC=(EZ-CH3
O CH;
(b) (i) Distinction between Benzoic acid and Ethyl benzoate :
By Sodium bicarbonate test: Acids react with NaHCO; to produce brisk
effervescence due to the evolution of CO, gas. Benzoic acid being an acid responds
to this test, but ethyl benzoate does not.
C4H,COOH + NaHCO; — C,H;COONa + CO, T + H,0

Benzoic acid Sodium benzoate

CyH;COOC,H; + NaHCO, ——— No effervescence due to evolution of CO, gas
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(i) Benzaldehyde and acetophenone :
By lodoform test: Acetophenone being a methyl ketone on treatment with I, and
NaOH (NaOl) undergoes iodoform test to give yellow ppt. of iodoform on heating
whereas benzaldehyde does not.

C,H.COCH, + 3NaOl —— CH.COONa + CHI,l + 2NaOH

&-:etophenme od. benzoate Im:lcfnrm
(yvellow ppt.)

C.H.CHO —N0l_, No yellow ppt.
Benzaldehyde

(iii) Phenol and Benzoic acid : On addition of NaHCO; to both solutions carbon
dioxide gas is evolved with benzoic acid while phenol does not form CO..

COOH COONa

+ NEHCDS ——} + HED + C02 T

Benzoic acid

Question 93.
(a) Draw the structures of the following derivatives :
(i) Propanone oxime (ii) Semicarbazone of CH;CHO
(b) How will you convert ethanal into the following compounds? Give the chemical
equations involved. (Comptt. All India 2015)
(i) CH; — CH, (i) CH;-—?Ii-*CHZHCHD
OH
(iii) CH,CH,OH
Answer:
(e) (i) Propanone oxime :
CH, — :.’.rj — CH,
NOH
(ii) Semicarbazone of CH,CHO (Ethanal)

CHB‘-.\ |!
H _~C=N—NH-—C—NH,
(b) (i) Ethanal to Ethane :
CH,CHO + 4[H] Zn-Hp/HClCone) , CH,CH, + H,0
Ethanal Ethane

(#7) Ethanal to 3-hydroxy butanal (Aldol condensation) :

?'\ O OH
il Dil. NaQOH l

CH, —C + C’I—I3—'Ci ——— (CH,—CH—CH,— CHO
EH‘\a]:I‘la_l H S-hydroxybutanal
{ii7} Ethanal to Ethanol (Partial Reduction) :
CH,CHO + H, —"*M+ , CH,CH,OH
Ethanal Ethanol
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Question 94.
Write the structures of A, B, C, D and E in the following reactions : (Delhi 2016)

CH, CH,COC1 s A Zn-Hgfconc. H’CI} B (i) KMnO, —K:JH, a} C
Anhyd. AIC, (i) H,0
lNaOI
D+E
Answer:
n-H
CH, —HOC , chcocH, —-M8 5 CHCHCH,
Anhyd. AICI, ' * Conec. HCI
’ Acetophenone Ethylbenzene
(A) (B)
l NaOl (i) KMnO, /
KOH, A
ChHE,COONa + CHI, )
Sodium Benzoate lodoform (i) H;O
(D) (E) v
C,H.COOH
Benzoic acid
(C)
Question 95.

(a) Write the chemical equation for the reaction involved in Cannizzaro reaction.
(b) Draw the structure of the semicarbazone of ethanal.
(c) Why pKa of F—CH,—COOH is lower than that of CI—CH,—COQH?
(d) Write the product in the following reaction:

(i) DIBAL-H
CH,—CH = CH—CH,CN @H,0
(e) How can you distinguish between propanal and propanone? (Delhi 2016)
Answer:
(a) Cannizzaro's reaction: Aldehydes, which do not have an a-hydrogen atom
undergo self oxidation and reduction on treatment with cone, alkali and produce
alcohol and carboxylic acid salt.

H H
~ ™
C=0+ C=0 + conc. KOH —— CH,—OH + HCOOK

H” H” Methanol Pot. formate
(b)
Semicarbazone of CH,CHO (Ethanal)

CHSH‘\ . H

H _C=N-—NH—C—NH,

(c) In FCH,—COOH fluorine is more electron withdrawing than chlorine in CICH,-
COOH so FCH, — COOHis more acidic than CICH,—COOH, hence its pKa value is
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lesser than CICH,COOH.
') DIBAL-H
() CHy—CH = CH—CH,CN — 2088 CHCH = CHCH,CHO
Fent-3-ene-nitrile : Pent-3-enal

(e) Propanal and Propanone: Propanal being an aldehyde gives positive test with
Fehling solution in which a red brown ppt. of cuprous oxide is obtained while
propanone being a ketone does not respond to this test.

Propanal Fehling’s solution Red ppt.

Question 96.

(a) Write the structures of A and B in the following reactions:
(i) CH,cOCl — 2. Pd-Ba80, , o HN—OH , g4
1.€CO, | , _ PCh

2.H,0"

(b) Distinguish between:

(l) CsHs— COCH; and CsHs— CHO

(ii)) CH,COOH and HCOOH

(c) Arrange the following in the increasing order of their boiling points:

CH;CHO, CH;COOH, CH;CH,0H (All India 2016)
Answer:

(if) CH,;MgBr > B

. rd/BasSO
(@ ) cHcOoCl + H, ————» CH,CHO — ‘

Acetyl Ethanal

Chloride {A) HAN—OH

CH,CH = NOH
Acetaldoxime
(B)
O
drv | i

(ii) CHMgBr + O=C=0 ——> | CH,—C—OMgBr

ether
l H.O/H"
CH,—C—0OH
(I:I}

Ethanoic acid
(A)

l PCI.
CH,—C—Cl
O

Ethanoyl chloride
(B}
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(b) (i) Benzaldehyde and acetophenone :
By lodoform test: Acetophenone being a methyl ketone on treatment with I, and
NaOH (NaOl) undergoes iodoform test to give yellow ppt. of iodoform on heating
whereas benzaldehyde does not.

C,H.COCH, + 3NaOl —— CH.COONa + CHI,l + 2NaOH

Acetophenone od. benzoate lodoform
(yvellow ppt.)

C.H.CHO —N0l_, No yellow ppt.
Benzaldehyde

(i) CH;COOH (Acetic acid) and HCOOH (Formic acid). Formic acid is the only acid
which contains aldehydic group and thus shows reactions with Tollen’s reagent
(silver nitrate) and Fehling’s solution which Acetic acid does not show.

Tollen’s Test:

Add ammonical solution of silver nitrate to both the compounds, HCOOH gives silver
mirror but CH;COOH does not

HCOOH + 2[Ag(NH,).]* + 20H- —25 2Ag + 4NH, + CO, + 2H,0
Silver mirror

(C) CH3CHO < CH3CH20H < CH3COOH

Question 97.

(a) Write the chemical reaction involved in Wolff-Kishner reduction.

(b) Arrange the following in the increasing order of their reactivity towards
nucleophilic addition reaction:

C¢HsCOCH;, CH;— CHO, CH;COCH;

(c) Why carboxylic acid does not give reactions of carbonyl group?

(d) Write the product in the following reaction

1. (i—Bu); AIH
CH,CH,CH = CH—CH,CN —-—22AlR

2.H,0
(e) A and B are two functional isomers of compound C;Hs0. On heating with NaOH
and |,, isomer B forms yellow precipitate of iodoform whereas isomer A does not
form any precipitate. Write the formulae of A and B. (All India 2016)

Answer:

(a) Wolff-Kishner reduction reaction : The reduction of aldehydes and ketones to the
corresponding hydrocarbons by heating them with hydrazine and KOH or potassium
tert-butoxide in a high boiling solvent like ethylene glycol is called Wolff-Kishner
reduction.

MNH;NH2

CI“IB CH T? [C['{3—CH = NNH2]
If Hydrazine 453-473 K |KOH glycol
O

Ethanol CH, - CH, + N,
Ethane

e NH,NH, /KOH

CH,COCH, 22l CH,CH,CH,

Acetone Propane
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(b) CeHsCOCHs < CH;COCH; < CH,CHO
(c) The carboxylic carbon is less electrophilic than carbonyl carbon because of the
possible resonance structure.

O o o~
—c? «—> -7 e -
O-H tQ—H 0,-H
1. (i—Bu), AIH

(d) CH,CH,CH = CH—CH,CN » CH,CH,CH = CHCH,CHO

Hex-3-enal

(e) The given compound has molecular formula C3H60. One of its functional isomer
i.e., B shows iodoform test which can be only shown by compounds having methyl
ketone so the compound B will be Acetone or 2-propanone. Its functional isomer A
will be propanal.

A
C]—'[j_ﬁ—CHn + 3NaOH + I, ———> 3CHI, + CH,COONa

-3H,0
lodaoform

O ;
Propan-2-one (Yellow ppt)

(B)
The formula of compound (A) will be

2. HIG

CH3—CH2—{|II—H. It will not give iodoform test due to absence of methyl ketone group (—ﬁ——CjH?)
o

Question 98.
(a) Write the product(s) in the following :

(i) 2CH,CHO —31NOK ,»
COCH,

(ii) _Zn-Hg _,
Conc.HCl *

(b) Give simple tests to distinguish the following pairs of compounds :
(i) Ethanal and Propanal

(i) Benzaldehyde and Acetophenone

(iii) Benzoic acid and Ethyl benzoate (Comptt. Delhi 2016)

Answer:
OH

|
(@) (i) Aldol condensation : 2CH,CHO ~222@4), Cp, —CH — CH, —CHO

COCH,

Zn-Hg /HCI
Cone.

CH,CH,

(i{) Clemmensen reduction :

Ethyl Benzene
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(b) (i) On heating with NaOH and I,, ethanal forms yellow ppt of CHI; whereas
propanal can not.

CHs;CHO + 3I, —» NaOH -4 CHI; + 3Nal + HCOONa + 3H,0

(i) On heating with NaOH and 12, aceptophenone forms yellow ppt of CHI3 whereas
benzaldehyde does not.

C¢HsCOCH; + 3NaOl — C¢HsCOONa + CHI;4 + 2NaOH

(iii) On adding NaHCO,, benzoic acid produces brisk effervescence of C02 gas
whereas ethylbenzoate does not.

C,H;COOH + NaHCO, -» C;H,COONa + CO,T + H,0

Sodium Benzoate

Question 99.

(a) Give reasons :

(i) CH;—CHO is more reactive than CH;COCH, towards HCN.

(i) 4-nitrobenzoic acid is more acidic than benzoic acid.

(b) Describe the following :

(i) Acetylation (ii) Cannizzaro reaction (iii) Cross aldol condensation (Comptt. Delhi
2016)

Answer:

(a) (i) Because carbonyl carbon of CH;—CHO is more electrophilic than
CH;COCH; due to only one electron donating CH;— group.

(i) Because of electron withdrawing nature of -NO, group.

(b) (i) Acetylation : Introduction of an acetyl group/CH3CO- by heating an organic
compound with acetyl chloride/acetic anhydride.

@ + CH,COC] —2nvd Alch | @—cocm + CHsCOOH

e.g. :
Benzene Acetyl Chloride Acetophenone

(i) Cannizzaro reaction : Aldehydes having no a-hydrogen atom when treated with
cone. NaOH, undergoes self-oxidation and self-reduction simultaneously

H
H\ | '_?D
C=0 + conc. NaOH —— H—C—OH + — H—C_
H | ONa
H
Formaldehyde Formic acid Sodium formate

(iii) Cross Aldol Condensation : When aldol condensation is carried out between two
different aldehydes or ketones, it is called cross aldol condenstation.

CH’5CHO 1. NaDH
; ——3—* CH,—CH=CH—CHO + CH,CH,~CH=CHO

2.
CH,CH,CHO But-2-enal ({ZHa

2-methylpent-2-enal

CH,—CH=C—CHO 4+ CH,CH,—CH=CHCHO

(|:H-; Pemt-2-enal

2-methylbut-2-enal
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Question 100.
(a) Complete the following equations : (Comptt. All India 2016)

CHO
@D @ Mﬁ (i) CH,COCH, _LiAlH, (#i) CH, —COOCH %ﬁ_
d

(b) Distinguish between :
OH

(i) CH;COOH and (i) CH;—CHO and CH,—C—CH,

]
(o)

Answer:
(@) (i) Cannizzaro reacion :

@ CHO + Conc. NaOH ——— @- CH,OH + @- COONa

(i) CH,COCH, —=*, CH,CH(OH) CH,

(fif) CH. —COOH (1) CL/Red phosphorus CIFIIA COOH
’ (i) HO 4

(b) (i) On adding NaHCO,, CH,COOH produces brisk effervescence of CO, gas
whereas phenol does not.

(i) On heating with Tollen’s reagent, CH;CHO forms silver mirror whereas
CHs;COCH; does not.

Question 101.

(a) What is meant by the following terms? Give an example of the reaction in each
case.

(i) Aldol (ii) Semicarbazone

(b) Complete the following : (Comptt. All India)

() CH,coCl P850, (i CH,—~CH=CH—CN —2BALH

CHO

(ifi) _cone. HINOy + HyS0y

Answer:
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(a) (i) Two molecules of aldehyde and ketones containing a-hydrogen atom react in

the presence of
aqueous alkali giving product known as Aldol.

Example :
2 CH, — CHO —:NOH, H,— CH —CH,— CHO
Ethanal |
OH
Aldol
(if) Aldehyde and ketones react with semicarbazide giving product called semicarbazone.

O

I
>C=0 + HN-NH—C—NH,
(aldehyde/ketone)

Il
>C=N—NH-C—NH,
semicarbazone

fe)
/g
(b} () cH; \ " Rosenmund reaction
Cl ﬂ?‘? CH3CH0 + HCl
(i) CH,CH =CH - CN 22BALH . CH=CH—-CHO
but-2-enal
O.N
(1) @CHO HNO3/Ha504 CHO
" n-nitrobenzaldehyde

Question 102.
Write the product(s) in the following reactions. (Delhi 2017)

OH

COOH
(CH3CON, 0

H+

(7) 7

(ii) CHy—CH = CH—CH,—OH —<57?

Answer:
i
COOH C—0H
(1 ﬂ;’ffjioa- + CH3;COOH
OH 0 Acetic acid
Salicylic acid © Asprin fi: -0
CHy”

(i) CH3—CH =CH—-CH,—0OH &~ (CH;—~CH=CH-CHO

But-2-enol But-2-enal

Question 103.
(a) Write the product(s) in the following reactions:
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O
(i) q + HCN ———7?

COONa
(i) O’ + NaOH i} ?

(@) DIBAL-H
(#ii) CH;—CH = CH—CN (b)H,0

(b) Give simple chemical tests to distinguish between the following pairs of
compounds:

(i) Butanal and Butan-2-one (ii) Benzoic acid and Phenol (All India 2017)
Answer:

P O OH
@ O Uf + HON —> ©<c~q
COONa
(i) O/ + NaOH —%» @

Benzene

(jii) CHs—CH=CH—CN ~2Z28ts CHy—CH = CH — CHO

But-2-enal
(b) (i) Pollen’s reagent test. Add ammoniacal solution of sliver nitrate (Tollen’s
Reagent) in both the solutions. Butanal gives silver mirror whereas Butan-2-one does
not. Therefore Butanal gives Tollen’s test.
(ii) Ferric chloride test. Add neutral FeCl; in both the solutions, phenol reacts with
neutral FeCl; to form an iron-phenol complex giving violet colour but benzoic acid
does not.

Question 104.

(a) Write the reactions involved in the following:

(i) Etard reaction (ii) Stephen reduction

(b) How will you convert the following in not more than two steps:
(i) Benzoic acid to Benzaldehyde (ii) Acetophenone to Benzoic acid
(iii) Ethanoic acid to 2-Hydroxyethanoic acid (All India 2017)

Answer:
(a) (i) Etard reaction
CH; CH(OCrOHCly)2 CHO
+ CrOaCly —=2 @ _HO0"
Toluene Chromyl Chromium Benzaldehyvde
chloride complex
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(ii) Stephen reduction:
CH,C = N + SnCl, + HCl — CH,CH = NH —%©° ; CH,CHO

Ethane nitrite Ethanol

(b) (i) Benzoic acid to Benzaldehyde

COOH COCl CHO
@ + SOCl, —o2—» @ + Hy —eduction, @
Benzoic acid Benzovl chloride Benzaldehyde

(i) Acetophenone to Benzoic acid

COCH; COONMa COOH
I:/ NaOH N H-0O+ .
Iodoform reaction |
Acetophenone bSEﬂdtum Benzoic acid
nzoate

(1if) Ethanoic acid to 2-Hydroxyethanoic acid:

O 8]
I (i) Cla/P Il Acetone Sy2
CHAC—=-0H il 4 *» CH;—C—-0H : CH>—C—
3 () HyO 2 NaoH -G -OH
Hell Volhard 1l OH O
Zelinsky reaction o-chloro Zehvdroxy
carboxylic ethanoic
aci acid

Question 105.

(a) How will you convert:

(i) Benzene to acetophenone (ii) Propanone to 2-Methylpropan-2-ol

(b) Give reasons :

(i) Electrophilic substitution in benzoic acid takes place at meta position.

(i) Carboxylic acids are higher boiling liquids than aldehydes, ketones and alcohols
of comparable molecular masses.

(iii) Propanal is more reactive than propanone in nucleophilic addition reactions.
(Comptt. Delhi 2017)

Answer:

(i) Benzene to acetophenone
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COCH

3

@ ¢ CHCOCH - AMyd AICs [ e
- Acetylchloride

Benzene Acetophenone
(if) Propane to 2-methylpropan-2-o0l
OMgX
, |
CH—C—CH, —5MX_, ey _c—CH, ﬂ
gl ; i | W H]OI
0 CH, OH
Propanone ]
CH,—C—CH,

1
CH,

2-Methylpropan-2-ol
(b) (i) Because -COOH group is electron withdrawing group and deactivates the
benzene ring. As a result of this ortho and para position acquires positive charge but
only meta does not, so electrophile can attack on rneta position.
(i) Because -COOH group of carboxylic acids is capable to do intermolecular
hydrogen bonding forming a dimer while alcohols, aldehydes and ketones can not.
L HD\_\

C—CH,
(0] (m— 0=

(iii) Because of smaller +1 effect of one alkyl group in propanal as compared to
larger + | effect ol 2 alkyl groups of propanone, the magnitude of positive charge on
the carbonyl carbon is more in propanal than propanone.

: =
CH—CZ_

Question 106.

(a) Write the products of the following reactions :
O

am Il
(i) ) H*
= O + NH, —NH—C—NH, —>—;

(i) CH;MgBr + LO, Dry either
H30+

(iii) CH,CH,COOH + Br, ___Red Phosphorus

(b) Write simple chemical tests to distinguish between the following pairs of
compounds

(i) Propanal and propanone (ii) Benzaldehyde and Benzoic acid (Comptt. Delhi 2017)
Answer:
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O
N\ I
(a) (D ( /-:r~.=-—NH—tJ:—MH2

L

C_'l,-'l."]n.'lhi‘k:!r'll'\]'l{" semicarbazone

O
(i1) Dry ether Il

CHMgBr + €O 74007 eHy—C—OMgBr

Methyl magnesium )
bromide Addition product

H*/H,0

OH
CH,C—OH + Mg
] B
0 T

Ethanoic acid

(iif) CH,CH,COOH + Br, —Redphosphorows oy oy cOOH
|
Br

o -Bromopropanoic acid

(b) (i) Propanal and propanone: Propanal gives a positive test with the Fehling
solution in which a red ppt. of cuprous oxide is obtained while propanone does not
respond to test
CH,CH,CHO + 2Cu?* + 50H~ ——— CH,CH,COONa + Cu,0 + 3H,0
Fehling solution Sodium propionate Red ppt.

(ii) Distinction between Benzaldehyde and Benzoic acid: Benzaldehyde has no alpha
hydrogen atom. Therefore, it undergoes Cannizaro’s reaction as follows :

2CH,CHO + KOH —— CH.CH,0H + C,H,COOK
Benzaldehyde Benzyl alcohol  Potassium benzoate
Whereas, Benzoic acid does not undergo Cannizaro’s reaction.

Question 107.

(a) Account for the following :

(i) Propanal is more reactive than propanone towards nucleophilic reagents.
(ii) Electrophilic substitution in benzoic acid takes place at meta position.
(iiif) Carboxylic acids do not give characteristic reactions of carbonyl group.
(b) Give simple chemical test to distinguish between the following pairs of
compounds:

(i) Acetophenone and benzaldehyde

(i) Benzoic acid and ethylbenzoate. (Comptt. All India 2017)

Answer:

(a) (i) Due to steric and + | effect of two methyl groups in propanone.
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(i) The benzene ring of benzoic acid undergoes electrophilic substitution reaction
such as nitration, sulphonation etc. Since the — COOH group in benzene is an
electron withdrawing group, therefore it is meta directing group.

(iii) The carboxylic carbon is less electrophilic than carbonyl carbon because of the
possible resonance structure.
ﬁl' O _0
= +
- C\ > — C L =
-H O-H —H

(b) (i) Benzaldehyde and Acetophenone

lodoform test: Warm each organic compound with I, and NaOH solution.
Acetophenone-yellow precipitates of iodoform are formed.
Benzaldehyde does not respond to this test.

(i) Benzoic acid and Ethyl benzoate :
By lodoform test: Ethyl benzoate on boiling with excess of NaOH solution gives ethyl
alcohol which on heating with iodine gives yellow ppt. of iodoform.

CH,COOCH,CH, + NaOH —2_, C H.COONa + CH,CH,0H

Ethyl benzoate d. benzoate Ethanol
CH,CH,OH + 3I, + dNaOH —=— CH,COONa + CHI, + 3Nal + 3H,0O
504;?, acetate Iodoform

(Yellow ppt)
Benzoic acid does not show this test.

Question 108.
(a) Write structures of A, B, C and D in the following reaction sequence :

H» (Pd-BaS0 dil. NaOH A
CH.COCl 2 A > B » C
l CH, MgBr/H,0"
D

(b) Arrange the following compounds in the increasing order of their boiling points :
CH;CHO, CHs;CH,0H, CH;0CH;, CH;COOH. (Comptt. All India 2017)
Answer:

OH
; |
H,/Pd-BaSO, _ dil, NaOH
(a) CH,COCI e CH; CHO Aidol CH;— CH—CH,— CHO

Ethanal comdensation A-Hydroxybutanal
LA) (B)
l CH;MgBr/H,0" l,g.

CH;—CH—CH, CH; — CH=CH— CHO
| But-2-enal
OH ©
Propan-2-ol

(b) CH;0CH, < CH,CHO < CH,CH,OH < CH,COOH
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