Very Short Answer Questions

Very Short Answer Questions (PYQ)
Q.1. Write the IUPAC name of the following compound:

[CBSE Delhi 2008]
CH3COCH2COCHs

Ans. Pentane-2, 4-dione.

Q.2. Write the IUPAC name of:
[CBSE Delhi 2011C]
CH;—C == CCH == CHC—OH
>
Ans. Hex-2-en-4-ynoic acid
Q.3. Write the structure of the following compound : 3-oxopentanal.
[CBSE (F) 2011]

Ans.

0 o
| |
CH;—CH;—C—CHy,—C—H

Q.4. Write the IUPAC name of the following compound:
[CBSE (F) 2014]
OH
@CHO
Ans. 2-hydroxybenzaldehyde

Q.5. Rearrange the following compounds in the increasing order of their boiling
points:



[CBSE (Al) 2013]
CH3z—CHO, CH3—CH2—0OH, CH3—CH>—CH?3
Ans. CH3CH2CHz < CH3CHO < CHzCH20H.

Q.6. Arrange the following compounds in increasing order of their reactivity in
nucleophilic addition reactions: ethanal, propanal, propanone, butanone.

[CBSE Delhi 2012]
Ans. Butanone < Propanone < Propanal < Ethanal
Q.7. What is Tollens’ reagent? Write one usefulness of this reagent.
[CBSE (Al) 2010]

Ans. Ammonical silver nitrate (AgNOs + NH4OH) solution is known as Tollens’ reagent.
It is used to detect the presence of —CHO group in an organic compound.

Q.8. Arrange the following compounds in an increasing order of their acid
strengths:

[CBSE Delhi 2008]
(CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH

Ans. (CH3)2CHCOOH < CHsCH(Br)CH2COOH < CH3zCH2CH(Br)COOH
Very Short Answer Questions (OIQ)

Q.1. Write the IUPAC name of the following compound:

c1—©—cooc JH:

Ans. Ethyl-4-chlorobenzoate

Q.2. Write the structural formula and IUPAC name of the compound: di-sec.
butylketone.

Ans.
CH; 0 CH;

I
CH3—CHs— CH—(C— CH—CHy— CHs 3, 5-Dimethylheptan-4-one



Q.3. Write the structural formula and IUPAC name of terephthalic acid.
0 o]
Il

I
HO—C

Ans Benzene-1, 4-dicarboxylic acid

Q.4. How will you prepare benzyl alcohol from benzaldehyde without using a
reducing agent?

[HOTS]
Ans.
CHO CH,—OH COONa
2 @ + NaOH ———nztoidion , @ +
(50%)
Benzaldehyde Benzyl alcohol Sodium benzoate
Here, a concentrated solution of NaOH is used which is not a reducing agent.
Q.5. How is acetone obtained from ethanol?
[HOTS]
Ans.
CH; CH; OH """ CH; COOH —3 (CH; COO ), Ca —=% CH3 C OC Hs
Ethanol iy Ethanoic acid = ©=40%%  (Calcium ethanoate Ty Acetone
Q.6. Propose the mechanism for the following reaction:
[HOTS

CH;CHO 4+ HCN = CH;—CH—CN

OH

Ans. The reaction proceeds through the nucleophilic attack of CN~ ion as follows:
: i fr
CHa—C/\/ == CH—C—CN <= CH—C—CN
o f i
Acetaldehyde Intermediate Acetaldehyde cyanohydrin



Q.7. Give the name of the reagent that bring the following transformation: But-2-
ene to ethanal.

Ans. O3/H20—Zn dust

Q.8. Name the aldehyde which does not give Fehling’s solution test.
Ans. Benzaldehyde

Q.9. What do you mean by Schiff’'s base? Give an example.

Ans. Aldehydes and ketones react with primary aliphatic or aromatic amines to form
azomethines or Schiff’s bases.

Trace of H

R—CH=0 + H;N—R' R—CH = N—R’" + H,0O
Aldehyde 1° Amine Heat Schiff’s base

Q.10. What is vinegar?
Ans. An 8-10% solution of acetic acid in water is known as vinegar.
Q.11. Write two important uses of formalin.
[CBSE Sample Paper 2011]
Ans. Formalin is used in the

i.  preservation of biological specimens.
ii.  manufacture of bakelite.

Q.12. Why do hydrazones of aldehydes and ketones not prepared in highly acidic
medium?

Ans. In highly acidic medium, the —NH2 group of hydrazine gets protonated.
- +
NH,—NH, + HY — » NH,—NH,
Hydrazine Protonated hydrazine
Due to electron-withdrawing effect of the *NHs group, the lone pair of electrons on
the —NH2 group of protonated hydrazine is not available for nucleophilic attack on the
C==0 and hence hydrazone formation does not occur.

Q.13. Why does benzoic acid not undergo Friedel-Crafts reaction?

Ans. It is due to



i. deactivation of benzene ring by electron withdrawing effect of the —COOH
group.

ii.  bonding of AICI3 to the —COOH group.
Q.14. pKa of chloroacetic acid is lower than pKa of acetic acid. Explain.
Ans. Due to —I effect of chlorine electron density in the O—H bond in chloroacetic acid
is lower than in acetic acid. Consequently, O—H bond in chloroacetic acid is weaker
than acetic acid and hence stronger the acid smaller is the value of pKa. Therefore,
pKa value of chloroacetic acid is lower than acetic acid.
Q.15. Arrange the following in the increasing order of their boiling points:
CH3—CH>—CH>—COOH, CHz—CH2—0O—CH>—CH3s, CH3 CH2 CH2 CH2 OH

Ans. CH3—CH>—O—CH>—CH3 < CH3—CH>—CH>—CH>—OH < CHs—CH>—
CH>—COOH

Q.16. Arrange the following in the decreasing order of their boiling points:
CH3CH2CH2CHO, CH3CH2CH2CH20H, C2H50C2Hs, CH3CH2CH2CH2CH3

Ans. CH3CH2CH2CH20H > CH3CH2CH2CHO > C2Hs0C2Hs > CH3CH2CH2CH2CH33



Short Answer Questions-1

Short Answer Questions-1 (PYQ)

Q.1. Write the reagents required in the following reactions:
[CBSE Allahabad 2015]
Q.
CH, == CH—CH,0H — CH, == CH—CHO
Ans. Pyridinium chlorochromate (CsHsNHCrOsCl) or Cu at 573 K.
Q.
CH;—COOH -+ CH;— CONH,

Ans. NHs, A (Heat)

Q.2. Name the reagents used in the following reactions:

[CBSE Delhi 2015]
Q.

CH;—CO—CH; 5 CH,— s:l?H— CH,

OH
Ans. Sodium borohydride (NaBHa4) or Lithium aluminium hydride (LiAIH4)
Q.
CoH;— CH,—CH; — CyHs—COO K
Ans. Alkaline potassium permanganate (KMnOs—KOH)
Q.3. Do the following conversions in not more than two steps:
[CBSE (F) 2017]

Q. Propene to Acetone



Ans.

OH o
g l i ”
CH; CH==CH, 5 CH; CH CH; % CH;—C—CHy
Propenc B Acetone

Q. Propanoic acid to 2-hydroxypropanoic acid

Ans.
Cl OH
Clyfead P | Bal0H [ ) |
CH;—CH—COOH —— CH3—CH—COOH —— CH;—CH—COOH
Propancic  acid 2 Hydroxy propancic acid

Q.4. Write the equations involved in the following reactions:
[CBSE Delhi 2017]

Q. Wolff-Kishner reduction

Ans.
~— FNHANHy N KOH L
/"C_O -H;0 g /"C_NNHz Ethylene glycol, A~ /"CH2 +N;
Hydrazone
CH NH,-NH, CH KOH
3>C=O - -2;@0- > 3>C=NNH2 Ethylene glycol, ﬂ.‘; CH;—CH,—CH; + N,
CH; : CH; ’ ) Propane
Acetone
Q. Etard reaction
Ans. Etard reaction:
OCr(OH)C, |
CH, 4 : CHO
: OCr(OH)Cl, .
CrO,Cl, H0
R —— B ——
CS,
Toluene Chromium complex Benzaldehyde

Q.5. Write the reagents used in the following reactions:

[CBSE Ajmer 2015]



C¢H;—CO—CH; — CsH;—CHy—CH;

Ans. Zn—Hg, conc. HCI or H2NNH2 and KOH/ethylene glycol, Heat
Q.

CH; COOH — CH;—COCl

Ans. PCls or SOCI2

Q.6. Arrange the following compounds in increasing order of their property as
indicated:

[CBSE Bhubaneshwar 2015]

Q. CH3COCHS3, CeHs—CO—Ce¢Hs, CH3CHO (reactivity towards nucleophilic addition
reaction)

Ans. CsHsCOCesHs < CH3COCH3 < CH3CHO
Q.

Cl— CH— COOH, CI—-CH,—COOH, CCl;—COOH (acidic character)

Cl
Ans.
Cl—CH; —COOH < Cl— CH— COOH =« CCl;—COO0H
Cl
Q.7. Give reasons:
[CBSE East 2016]
Q. Oxidation of aldehydes is easier than ketones.

Ans. As aldehydes contain H atom on the carbonyl group but ketones do not. Cleavage
of C—H bond in aldehydes is easier than cleavage of C—C bond in ketones.

Q. CH2—CH—COOH is more acidic than CH3CH>—COOH.



Ans. This is because in CH>—CH—COOH, the carbonyl group attached
to sp? hybridised carbon atom which is more electronegative and makes release of
H* ion easy.
Q.8. lllustrate the following reactions giving a suitable example for each:
[CBSE Delhi 2012]

Q. Cross aldol condensation

Ans. When aldol condensation is carried out between two different aldehydes and/or
ketones, it is called cross aldol condensation.

? ﬁ) OH ﬁ)
@—C—H - @—c—cm o @—CH=CH—C—©

Benzaldehyde Benzalacetophenone
(Major product)

Q. Decarboxylation

Ans. Sodium salt of carboxylic acids on heating with soda lime lose carbon dioxide and
form hydrocarbons. This reaction is called decarboxylation.

R—COONa ——3 R—H + NayCOs

Sodium carboxylate = Hydrocarbon

Short Answer Questions-1 (OIQ)
Q.1. Identify the compounds A, B and C in the following reaction:

Mgy Fake CHOH (F

CH,—Br % (4) = (B) ™% (C)

Ans.
o o
I |
A = CHzMgBr . B = CH;—C—OH . C = CH3—C—0O—CH;
Methyl Ethancic acid Methyl
magnesium  bromide ethanoate

Q.2. Complete the following reactions by identifying A, B and C.

Q.



P/ EaBy

A+ Hy(g) — (CH;),CH

Ans.

A = (CH ) CH—C—Cl

0
Q.
CHy
CH; :C ﬁ‘—CHg -
CHy O
Ans.

CH;y

I
B = CH3—|C— C OONa ;

CH,4

CHO

NaOI —- B + C

C = CHI3

Q.3. Complete the following reaction sequence:

o

| I
CH,—C—CH, 2%

fu) Hy?

Ans.
CH;
A= CH;—: C OH
CH;

2-methyl propan-2-ol

Pa mmcial $CHy Be

(A) — (B) — (C)

CH;y

. B—- CHs— CONa , C

CH;
Sodinm tert . butoxide

[NCERT Exemplar]

CHjy
= CH;— C OCH;

CH;
2_methoxy -2 methylpropane

Q.4. Name the electrophile produced in the reaction of benzene with benzoyl
chloride in the presence of anhydrous AlICls. Name the reaction also.

[NCERT Exemplar]



Ans. CeHsCO® (benzoylium cation)
Friedel-Crafts acylation reaction

Q.5. Mention a chemical property in which methanoic acid differs from acetic
acid.

Ans. Methanoic acid acts as a reducing agent and hence decolourises the pink colour
of acidified KMnOasolution but acetic acid does not.

SHCOOH + 2KMnQO4 + 3H3504 — 5C0O2 + K3S04 + 2MnS0O4 + 8H20
Methanoic acid { Pink) {Colourless

CH; COOH A No change in pink colour of KMnQy solufion.

Acetic acid

Q.6. Oxidation of ketones involves carbon-carbon bond cleavage. Name the
products formed on oxidation of 2, 5-dimethylhexan-3-one.

[NCERT Exemplar]

Ans.
CH, .0 . CH,
I A |
CH;— CH—:C— . CH,— C— CHy —
CHy CHs o]
| | Il
CHy— C— COOH + CHy;— C— CH,—COOH + CHz3—C—CHs
{2 Methylpropancic acid } {3 Methylbu tan oic acid ) {Propan- 2 one |

o

| o
CH;—Cc—CHy; — CH;COOH + HCOOH
{ Acetone ) { Ethanoic acid ) { Methanoic acid J

Q.7. What product will be formed on reaction of propanal with 2-methylpropanal
in the presence of NaOH? Write the name of the reaction also.

[NCERT Exemplar] [HOTS]

Ans. The reaction taking place is cross aldol condensation.



CH; OH CH; CH;

| ; | | |
CH,CH,CHO + CH,CHCHO 24Ne%H CH;CH,CH—CH—CHO + CH,—CH—C—CHO

CH;

CH: OH CH
S H;C

+ CH;CH—CH—C—CHO +

CH—CH—C—CHO
| H,c” |
CH, 3

CH;

Q.8. Would you expect benzaldehyde to be more reactive or less reactive in
nucleophilic addition reactions than propanal? Explain your answer.

Ans. The carbon atom of the carbonyl group of benzaldehyde is less electrophilic than
carbon atom of the carbonyl group present in propanal. The polarity of the carbonyl group
is reduced in benzaldehyde due to resonance as shown below and hence it is less
reactive than propanal.

O 0O}
¥ £
Qe g
+
Q.9. Give reasons for the following:

[HOTS]

Q. Benzaldehyde reduces Tollens’ reagent but not the Fehling’s or Benedict’s
solution.

Ans. Due to + R effect of benzene ring, the electron density in the carbonyl group of
benzaldehyde increases. This in turn, increases the electron density in the C—H bond
of aldehyde group. As a result, the C—H bond becomes stronger and hence only
oxidising agent like Tollens’ agent; Ag(NH3)2" (E°ag+ag = 0.8 V) can oxidise C—H to
C—OH to form carboxylic acids but weaker oxidising agents like Fehling’s solution or
Benedict’s solution (E°cuz+cu+ = 0.18 V) fail to oxidise benzaldehyde to benzoic acid.

Q. CH3CHO is more reactive than CH3COCHs towards reaction with HCN.

Ans. The methyl group due to its +I effect reduce the magnitude of positive charge on
carbonyl carbon atom. Moreover, it also hinders the approach of nucleophile CN-. Since
in acetaldehyde there is one methyl group while in acetone there are two methyl groups
attached to carbonyl group therefore acetaldehyde is more reactive than acetone
towards nucleophilic addition with HCN.

Q.10. Arrange the following compounds in increasing order of their reactivity in
nucleophilic addition reactions.



Q. Ethanal, Propanal, Propanone, Butanone

Ans. The reactivity in nucleophilic addition reactions increases in the order:
Butanone < Propanone < Propanal < Ethanal

Q. Benzaldehyde, p-Tolualdehyde, p-Nitrobenzaldehyde, Acetophenone.

Ans. Acetophenone is a ketone. All the other three compounds are aldehydes. Hence,
acetophenone is least reactive.

p -Tolualdehyde has an electron-donating methyl group at the para position of the
benzene ring whereas p-nitrobenzaldehyde has an electron-withdrawing nitro group at
the para position. Thus, p-tolualdehyde is less reactive and p-nitrobenzaldehyde is more
reactive than benzaldehyde.

Therefore, the required order is as follows:

Acetophenone < p-Tolualdehyde < Benzaldehyde < p-Nitrobenzaldehyde

Q.11. Arrange the following in the decreasing order of their acidic character.

i. CesHsCOOH, FCH2COOH, NO2CH2COOH
ii.  CHsCH20H, CH3sCOOH, CICH2COOH, FCH2COOH, CsHsCH2COOH

Ans.

I.  NO2CH2COO0OH > FCH2COOH > CsHsCOOH
ii. FCH2COOH > CICH2COOH > CéHsCH2COOH > CH3COOH > CH3CH20H

Q.12. Arrange the following in order of property indicated for each set.
CHsCHO, CH3CH20H, CH3OCHs, CH3CH2CHs (increasing order of boiling points)
Ans. CH3CH2CH3 < CH3zOCH3 < CH3CHO< CH3CH20H

Q. (CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH (increasing order
of their acid strengths)

Ans.

(CHy h)CHCOOH <= CHjy {FH CH,—COOH < CH;—CHs lif.‘-H COOH

Br Br



Q.13. An organic compound ‘A’ with molecular formula CsHsO: is reduced to n-
pentane on treatment with Zn—-Hg/HCI. ‘A’ forms a dioxime with hydroxylamine and
gives a positive lodoform test and Tollens’ test. Identify the compound A and
deduce its structure.

[HOTS]
Ans.

As ‘A’ gives positive iodoform test, so it has CHy— C'— group.

o

As ‘A’ gives positive Tollens’ test, so it must have —CHO group.

So ‘A’ is CH3— ltl_"— CH; CH; CHO

o
4 oxopentamnal

Q.14. An organic compound ‘A’ with molecular formula CsHsO gives positive DNP
and iodoform tests. It does not reduce Tollens’ or Fehling’s reagent and does not
decolourise bromine water also. On oxidation with chromic acid (H2CrQa), it gives
a carboxylic acid (B) with molecular formula C7HsO2. Deduce the structures of A

and B.
[HOTS]

Ans.

As ‘A" does not give Fehling’s or Tollens’ test, so it does not have —CHO group but it gives
positive iodoform test and DNP test so it has CHy3— C— group.
|

O
COCH,
So ‘A’ is
Acctophenone
B is carboxylic acid obtained by oxidation of A with H,CrO,.
COOH
So ‘B is

Benzoic acid



Short Answer Questions-Il

Short Answer Questions-Il (PYQ)

Q.1. Predict the products of the following reactions:

[CBSE Delhi 2015]
Q.
CH;

(1) HaN NHa2

() KOH/Clyeol, &

C ==0
|C-H3
Ans. CHz3—CH2>—CHs (Propane)

Q.

C¢H:—CO—CHs; — 2 + 2

Ans. CeHsCOO~Na* (Sodium benzoate) and CHIs (lodoform)
Q. CH3—CH2>—CHs (Propane)

Ans. CH4 (Methane)

Q.2. Complete each synthesis by giving missing reagents or products in the
following:

Q.
COOH heat
Ans

— 5 + SO, +
COOH heat COCl



H,RCONHNH,

C¢e HsCHO ——

Ans.

H, NOONHNT,

CseHCHO —— (C3H;CH == NNHCONH, 4 H-»O
Q.

{ cm, —— ()—cHo
Ans.
(i) BHe, H0,/OH
DZCH? @rcc <:>_CHO

Q. 3. Write structures of compounds A, B and C in each of the following
reactions:

[CBSE Delhi 2017]

Q.
C.ﬁ,HS Br Mg/dryether A (a) CO, [gi,'r B PCls C
(b) H3 O

Ans.

A= C¢HMgBr, B=CH.COOH, C=CH,COCI
Phenyl magnesium Benzoic acid Benzoyl chlonde
bromide

Q.

SnCl,/HCI dil. NaOH A

CH,CN 2222\ &7 . p 2. ¢

(b) H30

Ans.



OH

I
A = CH; CHO, B = CH;—CH—CH,—CHO, C = CH;—CH == CH—CHO

Benzaldehyde 3-Hydroxy butanal But—2—enal

Q.4. Do the following conversions in not more than two steps:
[CBSE Delhi 2017]
Q. Benzoic acid to Benzaldehyde

Ans.

COOH COClI CHO

PCl, ~H-
—_— -
Pd/BasSO,

Benzoic acid Benzaldehyde

Q. Ethyl benzene to Benzoic acid

Ans. Ethyl benzene to Benzoic acid

CH,—CH, COOK COOH

@ KMnO,/KOH @ H,0' @
- _—
A

Benzoic acid

Q. Propanone to Propene

Ans. Propanone to Propene

8] OH
|| & MulZHy conc . HeBly
CH;—(C—CH; — CH3;—CH—CH; —— CH3;—CH==CH>
Propanone a Propene

Q.5. How would you bring about the following conversions? Write the complete
equation in each case.

[CBSE (Al) 2011]



Q. Ethanal to 3-hydroxybutanal

Ans.

OI—I

dil. Mal¥H

CH; CHO —— CHs— (‘H— CH,— CHO
Ethanal 3 Hydroxybutanal

Q. Benzoic acid to m-nitrobenzyl alcohol

Ans.
COOH COOH CONH,
HNO; (conc.) . +NH,
4 NO, NO,
Benzoic acid
LiAlH,
CH,OH CH,—NH,
HNO,
NO, NO,
m-Nitro benzyl alcohol
Q. Benzaldehyde to benzophenone
Ans.
O
CHO COOH COcCl1 |
KoCe,0H,50; @ s0C, @ ©/ \©
() AlCls (anhyd.)
Benzaldehyde Benzoic Benzophenone

acid

Q.6. How do you convert the following?

Q. Benzoic acid to Benzaldehyde

Ans.

[CBSE (F) 2015]



COOH COCl CHO

+S0CL, H./Pd
—_—
BaSOy
Benzoic acid Benzaldehyde

Q. Ethyne to Ethanal

Ans.
OH 0
& Hak |
CH==CH — |CH,==CH| — CH;—C—H
Ethyne HgBO, (Hy50, Ethanal
Q. Acetic acid to Methane
Ans.
b NN — 4 NaOH [ Caid g

CH; COOH — CH3COONa —— CHy

Acetic acid a Methane

Q.7. Give reasons:
[CBSE (F) 2017]

Q. Propanone is less reactive than ethanal towards nucleophilic addition
reactions.

Ans. The methyl group due to its +| effect reduce the magnitude of positive charge on
carbonyl carbon atom. Moreover, it also hinders the approach of the nucleophile. Since
in propanone, there are two methyl groups while in acetaldehyde there is one methyl
group, therefore, propanone is less reactive than acetaldehyde towards nucleophilic
addition reactions.

Q. O2N-CH2—COOH has lower pKa value than CHsCOOH.

Ans. Nitroacetic acid is stronger acid than acetic acid as —I effect of —NO2z group
weakens O—H bond in nitroacetic acid and facilitate the release of H* ions. Since
nitroacetic acid is a stronger acid than acetic acid, therefore, it has lower pKa value than
acetic acid.

Q. (CH3)2CH-CHO undergoes aldol condensation whereas (CH3)sC—CHO does
not.



Ans.

This is because { CHj )gf::"H— CHO has one a-hydrogen whereas
( CHz Js— C— CHO does not have any.
Q.8. Give reasons:
[CBSE (F) 2016]
Q. The a-hydrogen atoms of aldehydes and ketones are acidic in nature.

Ans. The acidity of a-hydrogen atom of carbonyl carbon is due to the strong withdrawing
effect of the carbonyl group and resonance stabilisation of the conjugate base.

:0 /0: :0:
|| = »

—(27(,:— — _ch_ «—  » —C=C—
™y L

H:B
Q. Propanone is less reactive than ethanal towards addition of HCN.
Ans. This is due to steric and electronic reasons. Sterically, the presence of two methyl
groups in propanone hinders more the approach of nucleophile to carbonyl carbon than
in ethanal having one methyl group. Electronically two methyl groups reduce the
positivity of the carbonyl carbon more effectively in propanone than in ethanal.
Q. Benzoic acid does not give Friedal-Crafts reaction.
Ans. Benzoic acid does not give Friedel Craft reaction because:
a. the carboxyl group is strongly deactivating.
b. the catalyst AICI3 which is a lewis acid gets bonded to the carboxyl group
strongly.
Q.9. Answer the following questions
[CBSE (Al) 2014]

Q. Account for the following:

a. Cl—CH2COOH is a stronger acid than CHzCOOH.
b. Carboxylic acids do not give reactions of carbonyl group.

Ans.



a. Because of —I effect of Cl atom in CICH2COOH and +I effect of CHs group in
CH3COOH the electron density in the O—H bond in CICH2COOH is much lower
than CH3COOH. As a result O—H bond in CICH2COOH is much weaker than in
CHs3COOH therefore loses a proton more easily than CHsCOOH. Hence
CICH2COOH acid is stronger acid than CHsCOOH.

b. Carboxylic acids are resonance hybrid of the following structures:

(Co: o:
R_Céi . -— R—C< +
O—H NO—H
i @ i)

Similarly, a carbonyl group of aldehydes and ketones may regarded as
resonance hybrid of following structures.

N

>C=0: >(+j—§:

(III) (IV)
Because of contribution of structure (1V), the carbonyl carbon in aldehydes and
ketones is electrophilic. On the other hand, electrophilic character of carboxyl
carbon is reduced due to contribution of structure (I1). As carbonyl carbon of
carboxyl group is less electropositive than carbonyl carbon in aldehydes and
ketones, therefore, carboxylic acids do not give nucleophilic addition reactions of
aldehydes and ketones.

Y

Q. Out of CH3CH>—CO—CH>—CH3s and CH3CH2>—CH>—CO—CHs, which gives
iodoform test?

Ans. CHz—CH2>—CH2>—COCHSs

Q.10. Arrange the following compounds in increasing order of their property as
indicated:

[CBSE (Al) 2012]
Q. Acetaldehyde, Acetone, Methyl tert-butyl ketone (reactivity towards HCN)
Ans. Methyl tert-butyl ketone < Acetone < Acetaldehyde
Q. Benzoic acid, 3,4-Dinitrobenzoic acid, 4-Methoxybenzoic acid (acid strength)
Ans. 4-Methoxy benzoic acid < Benzoic acid < 3,4-Dinitrobenzoic acid
Q. CH3sCH2CH(Br)COOH, CH3CH(Br)CH2COOH, (CHs)2CHCOOH (acid strength)

Ans. (CHs)2CHCOOH < CH3CH(Br)CH2COOH < CH3CH2CH(Br)COOH



Short Answer Questions-Il (OIQ)

Q.1. Give the IUPAC name of the following organic compounds:

(i) (CH,),C = CH— clr— CH,
Oy

CH,
(1) COOH

(iif) CH3CH (Br) CH,CONHCH;

Ans. (i) 4-Methylpent-3-en-2-one.
(ii) 2-Methyl cyclopent-3-enecarboxylic acid
(iii) N-Methyl-3-bromobutanamide
Q.2. Draw the structures of the following derivatives:
[CBSE Sample Paper 2016]
(i) The 2,4-Dinitrophenylhydrazone of benzaldehyde
(i) Acetaldehyde dimethyl acetal
(iii) Cyclopropanone oxime
Ans. (i)

NO,

@—CHZNNH@—NOE

2, 4-Dinitrophenyl hydrazone of benzaldehyde
(i)
CH OCH
3\C / 3
5 NOCH,
Acetaldehyde dimethyl acetal

(iii)



A=NDH
Cyclopropanone oxime

Q.3. Write the products formed when CH3sCHO reacts with the following reagents:
(i) HCN
(i) HaN—OH

(iii) CHsCHO in the presence of dilute NaOH

Ans. (i)
CH, CH OH
pH 9-10 3
>C=0  + HCN > >c<
H™ H”  ~CN
Ethanal Hydrogen cyanide Ethanal cyanohydrin
(i)
CH,; o CH;
~NC— ~NO=—
i >C=0 + H,N—OH F q ~>C—=N—OH + H,0
Ethanal Ethanal oxime
(i)
0 OH 0 0
” . Bl | " ”
2CH3;—C—H < CH3;—CH—CH,—C—H — CH3—CH==CH—C—H
Ethanal 3 hydroxybu tan al H Bui-2-enal
( Aldal )

Q.4. Write the chemical equations for the following conversions (not more than 2
steps):

Q. Ethyl benzene to benzene

Ans.

CH,CH, COOH

+
EMnOQ,/H" NaOH + CaQ _
373K A g

Ethyl benzene Benzene

Q. Acetaldehyde to butane-1, 3-diol



Ans.

CH,CHO = CH;CH—CH,CHO = CH,
Acetaldehyde  meow

CH— CH,—CH,

OH OH OH
Butane-1, 3-diol

Q. Acetone to propene
Ans.

llflf CH; — CHg?H—CHg o CH3— CH —— CH;

Propene

CH3

o OH
Acetone

Q.5. An organic compound (A) has characteristic odour. On treatment with NaOH,
it forms compounds (B) and (C). Compound (B) has molecular formula C7HsO which
on oxidation gives back (A). The compound (C) is a sodium salt of an acid. When
(C) is treated with soda-lime, it yields an aromatic compound (D). Deduce the

structures of (A), (B), (C) and (D). Write the sequence of reactions involved.

[CBSE Sample Paper 2015]

Ans.
-+
CHO CH,OH COONa
A= ;. B= . C= . D= @
Benzaldehyde Benzyl Sodinm Benzene
alcohol benzoate

Reaction involved are:



CHO CH,OH COONa

NaOH/Conc. @ + @

3

(4) (B) (©)
-+
COONa
N“chao . @ + Na,CO;
(©) (D)

Q.6. An alkene ‘A’ molecular formula (CsHi0) on ozonolysis gives a mixture of two
compounds ‘B’ and ‘C’. Compound ‘B’ gives positive Fehling’s test and also reacts
with iodine and NaOH solution. Compound ‘C’ does not give Fehling’s test but
forms iodoforms. Identify the compounds ‘A’, ‘B’ and ‘C’ giving suitable
explanation and write the reactions of ozonolysis and iodoform formation from
either ‘B’ or ‘C’.

[NCERT Exemplar] [HOTS]

Ans.
fi} iy
CH;—CH=—= (C—CHs; —— H3C—CHO + O== (C— CHs;
(i) %o Ha? |
CH, (B) o
(A) (C)
Acetaldehyde
2-Methylbut-2—ene Acetone

CH;—CHO + 3I, + 4NaOH =5 HCOONa + CHI; + 3Nal + 3H.0

Other isomers of ‘A’ will not give products corresponding to the given test.

Q.7. A compound ‘X’ (C2H4s0) on oxidation gives ‘Y’ (C2H402). ‘X’ undergoes
haloform reaction. On treatment with HCN ‘X’ forms a product ‘Z’ which on
hydrolysis gives 2-hydroxy propanoic acid.

(i) Write down structures of ‘X’ and ‘Y’.

(i) Name the product when ‘X’ reacts with dil. NaOH.

(iii) Write down the equations for the reactions involved.

Ans. (i) X =CHsCHO and Y = CHsCOOH



(i1) 3-Hydroxybutanal.

(iii)

_ 1/NaOH [Q]
CHL, «——Z2% — CH,CHO —°—» CH,COOH
[X] [Y]
HCN
CH,—CH—OH <« 2228 CH3—(|ZH—OH
COOH CN
(2]

Q.8. An unknown aldehyde ‘A’ on reacting with alkali gives a B-hydroxy aldehyde,
which loses water to form an unsaturated aldehyde, 2-butenal. Another aldehyde
‘B’ undergoes disproportionation reaction in the presence of conc. alkali to form
products C and D. Cis an arylalcohol with the formula, C7HsO.

(i) Identify A and B.

(ii) Write the sequence of reactions involved.

(iii) Name the product, when ‘B’ reacts with zinc amalgam and hydrochloric acid.

[HOTS]
Ans. (i) Ais CH3CHO (ethanal).
B is CeHsCHO (benzaldehyde).
OH

(iiy 2CH3; CHO g CH;—CH—CH, CHO = CH;—CH == CH—CHO
) [A] But-2-enal

CHO CH,OH COO™

) Alkali +
[B] (C] (D]

(iii) Toluene.

Q.9. An organic compound ‘A’ (C3H4) on hydration in presence of
H2S04/HgSO4 gives compound ‘B’ (C3Hs0). Compound ‘B’ gives white crystalline
product (D) with sodium hydrogensulphite. It gives negative Tollens’ test and



positive iodoform’s test. On drastic oxidation ‘B’ gives compound ‘C’ (C2H4032)
along with formic acid. Identify compounds ‘A’, ‘B’ and ‘C’ and explain all the
reactions.

[HOTS]

Ans. Compound B (propanone) is a ketone therefore Fehling’s test and Tollens’ tests
are negative.

- +
He’*/H,50, NaHSOj3 H3C\“‘C _~0S0;Na

CH;—C=C—H CH;—C—CH,
(E») Hydrogensulphite addition
pméagone compound (Crystalline)

l[O]

CH;COOH + HCOOH
©)

Q.10. An organic compound ‘X’ having molecular formula C4HsO gives orange-
red ppt. with 2, 4-DNP reagent. It does not reduce Tollens’ reagent but gives
yellow ppt. of iodoform on heating with NaOl. Compound X on reduction with
LiAIH4 gives compound ‘Y’ which undergoes dehydration reaction on heating with
conc. H2SO4 to form but-2-ene. Identify the compounds X and Y and explain the
reactions.

[HOTS]
Ans.
I S
X= CH;—CH,—C—CH; . Y= CH;— CH,— CH— CH;
Butan-2-one Butan-2-ol

Reactions involved:

(|3H3 NO, (|3H3 NO,
CH;—CH,—C=0 + HQN—NH—©—N02 — CH;—CH,—C=N—NH— NO,

24-DNP Orange red ppt



o o

| |
CH3—CH;—C—CHy + 3NaOI -+ CHI3;] + CH3—CH;—C—O Na' + 2NaOH

Iodoform
{yellow ppt. )
O OH
” LiAlH |
CH3——CH2— C— CH3 - - CH3——CHE— CH——CH3
Butan-2-ol
C}H
CH;— CH,— CH— CH; —““; CH;— CH == CH— CH;
Butan 2 ol But 2 ene

Q.11. Write down functional isomers of a carbonyl compound with molecular
formula CsHeO. Which isomer will react faster with HCN and why? Explain the
mechanism of the reaction also. Will the reaction lead to the completion with the
conversion of whole reactant into product at reaction conditions? If a strong acid
is added to the reaction mixture what will be the effect on concentration of the
product and why?

[NCERT Exemplar] [HOTS]
Ans. CH3CH2CHO H3COCH3s
) 1)

(a) Compound I will react faster with HCN due to less steric hinderance and electronic
reasons than II.

Mechanism: Nucleophilic addition reaction:

H ’,”'m o+ '

=T _sep2.
rd DR RN TR me/ o
H3CH2C ..

H,CH,C H,;CH,C
(b) No, it is a reversible reaction. Hence, equilibrium is established.

(c) Addition of acid inhibits the reaction because the formation of CN~ ions is prevented.



Long Answer Questions

Long Answer Questions (PYQ)

Q.1. Answer the following questions
[CBSE (Al) 2017]

Q. Write the product(s) in the following reactions:

O/D COONa a0
+ HCN — ? @ + NaOH ——> ?
(@) (b) *

(¢ CH;—CH—CH—CN —5 7

b)) Had

Ans.
OH
C}"Clﬂhﬂxaﬂﬂ Benzene But-2-en-1-al
cyanohydrin

Q. Give simple chemical tests to distinguish between the following pairs of
compounds:

Ans. (a) Butanal being an aldehyde reduces Tollens’ reagent to give silver mirror but
butan-2-one being a ketone does not.

CH;—CH,—CHy;—CHO + 2/Ag(NH3)/' + 30H —

Bu tan al Tollens®  reagent

CH;—CH;—CH>—COO + Ag | + 4NHs + 2H20

Buta no ateion Silver mirror

(b) Benzoic acid decomposes NaHCO3 to produce brisk effervescence due to evolution
of COz2 while phenol does not.

CoHs COOH + NaHCO; — Cy3Hs COONa + CO, | + HO

Bengoic acid Sodium  benzoate

Q.2. Write the structures of A, B, C, D and E in the following reactions:



[CBSE Delhi 2016]

CH;COC1 Zn-Hg/conc. HC1 ({) EMnO,~KOH, A
- = =
CeHs Anhyd. AIC, A B (i) HyO™
lNaOI
D+E
Ans.
i i i
-+
C—CH; CH,—CH; C—OH C—ONa
A= @ . B= @ cC= @ i Dor E=CHI; ; EorD= @
Acetophenone Ethyl Benzoic Iodoform Sodium
benzene acid benzoate

Q.3. Answer the following questions

[CBSE North 2016]

Q. Write the structures of A, B, C and D in the following reactions:

(f) SnCl,—HCI dil. NaOH Heat

CH;CN ——Smo> 4 > B > C
lHCN
D
Ans.
0 OH 0
I I
A= CH;—C—H B = CH;—CH—-CH,—C—H
Ethanal 3 Hydroxybu tan al
o OH
|
¢ = CH—CH=—=CH—C—H D = CH3—CH—CN
But-2 enal 2 Hwvdroxy propanenitrile

Q. Distinguish between:

(a) CeHs—CH—CH—COCHS3 and CéHs—CH—CH—COCH2CH3s



(b) CH3CH2COOH and HCOOH

Ans. (a) CeHsCH—CH—COCHS3s on warming with NaOl (I2/NaOH) gives yellow
precipitate of iodoform while CeHsCH—CH—CO—CH2>—CHg3 does not.

CyH.CH —— CHCOCH; + 3NaOI — CHI;| + O3H,CH——CH—COONa' + 2NaOH
Indoform

{Yellow ppt.)

(b) Formic acid reduces Tollens’ reagent to metallic silver while propionic acid does not.

HCOOH + 2[Ag(NH,h]' + 20H — 24g] + CO; + 2H,0 + A4NH;

Formic acid Silver mirror

Q. Arrange the following in the increasing order of their boiling points:
CH3CH20H, CH3COCHs, CHsCOOH
Ans. CHs—CO—CHs < CH3—CH2—OH < CH3—COOH
Q.4. Answer the following questions
[CBSE Chennai 2015]

Q. Write the structures of A, B, C and D in the following reactions:

H,/Pd — BaSO . NaOH
CH.COCI e S » B+C
lCH31\1gB|~fH30+
D
Ans.
?H
CHO COONa CH,—OH CH—CHj;
A= @ ., BorC= @ . CorB= @ , D=
Benzaldehyde Sodium Benzyl 1-Phenyl
benzoate alcohol ethanol

Q. Distinguish between the following:
(@) CeHs — COCHs and CsHs — CO CH2CHs

(b) Benzoic acid and Phenol



Ans. (a) CeHsCOCHs being a methyl ketone gives iodoform test while
CeHsCOCH2CHs does not.

CgHs; COCH3 + 3NaOI — CgH;COONa + CHI;| + 2NaOH
Acetophenone Indoform

(Yellow ppt. )

(b) Benzoic acid gives brisk effervescence with NaHCOz3 solution whereas phenol does
not.

CoH; COOH + NaHCO; — CeH;COONa + €Oyt + HO

Benzoic  acid Brisk

effervescence

Q. Write the structure of 2-hydroxybenzaldehyde.

Q.5. Answer the following questions
[CBSE (F) 2014]
Q. Write the products formed when ethanal reacts with the following reagents:
(a) CHsMgBr and then H3O*
(b) Zn-Hg/conc. HCI
(c) CeéHsCHO in the presence of dilute NaOH

Ans.



0 O MgBr OH

| L Fr | Hyor
(4) CH;—C—CH; =% |CH;— C—H ~, CH;— CH—CH;
\ Ethanal | Propan-2-ol
CHg

(b)) CH;CHO + 4/H] —% CH;—CH; + H,0

Acetaldehyde . HCI Ethane
i e
( ) C—H O CH—CH+~—C—H CH=CH—CHO
[ B
\ I , ~H,0
@ + CH,—C—H dil. NaOH 2
Benzaldehyde Ethanal - Aldol - 3-phenylprop-2-enal

Q. Give simple chemical tests to distinguish between the following pairs of
compounds:

(a) Benzoic acid and Ethyl benzoate
(b) Propanal and Butan-2-one

Ans. (a) Benzoic acid being an acid reacts with NaHCOs3 solution to produce brisk
effervescence due to evolution of CO2 while ethyl benzoate does not give this test.

-+
COOH COONa
+ NaHCO; —> + CO,T + H,0
Benzoic acid Sod. benzoate
COOC,H,
NaHCO; soln.

No effervescence due to evolution of CO,

Ethyl benzoate

(b) Propanal being an aldehyde reduces Tollens’ reagent to silver mirror but propanone
being a ketone does not

CH3 CH; CHO + 2[/Ag(NH,;}/* + 30H — CH;CH.COO™ + 24g| + 4NH3; + 2H,0

Propanal Silvar

mirror



TollensOail reagent . .
CH; COCHs — No silver mirror
Propan one

Q.6. Answer the following questions

[CBSE (F) 2013]

Q. Give reasons for the following:

a. Ethanal is more reactive than acetone towards nucleophilic addition
reaction.

b. (CHs)sC—CHO does not undergo aldol condensation.

c. Carboxylic acids are higher boiling liquids than alcohols.

a. This is due to steric and electronic reasons. Sterically, the presence of two
relatively large substituents in ketones hinders the approach of nucleophile to
carbonyl carbon than in aldehydes having only one such substituent.
Electronically two alkyl groups reduce the positivity of the carbonyl carbon more
effectively in ketones than in aldehydes.

b. This is because for aldol condensation to take place, at least one a-hydrogen
(i.e., hydrogen at carbon adjacent to carbonyl carbon) should be available, which
is not present in (CH3)sC—CHO.

c. This is due to more extensive association of carboxylic acid molecules through
intermolecular hydrogen bonding. The hydrogen bonds do not break completely
even in the vapour phase.

Q. Give a simple chemical test to distinguish between

a. Acetophenone and Benzophenone
b. Benzaldehyde and Ethanal

Ans. (a) Acetophenone and benzophenone

Acetophenone responds to iodoform test and gives a yellow precipitate on addition of
NaOH and Iz, but benzophenone does not.

COCH; LNaOH COONa
+ 3NaOI e + CHI;| +2NaOH
£a

Yellow ppt.

Sodium (Todoform)
Benzoate




(b) Benzaldehyde and Ethanal

Ethanal reacts with NaOl (I2/NaOH) to form yellow precipitate of iodoform while
benzaldehyde does not give this test.

CH; CHO + 3, + 3NaOH — HCOONa + CHI; | + 3Nal + 3Ha20
Lodoform
(Yellow ppt. )

Q.7. Write the structures of A, B, C, D and E in the following reactions:

[CBSE Delhi 2016]

CGHG CH,;COCl A Zn-Hg/conc. HCI S (i) lfl\iuoi- KOH, A .
Anhyd. AlICl; (i) H3O
lNaOI
Ans.
O 0 O
I [
C—CH, CH,—CH, C OH C—ONa
A= ; B= : D=CHI; ; E=
Acetophenone Ethyl Benzoic Iodo Sodium
benzene acid form Benzoate

Long Answer Questions (OIQ)
Q.1. Give names of the reagents that bring about the following transformations:
Q. Hexan-1-ol to hexanal
Ans. CsHsNH*CrOsCI-(PCC)
Q. p-Fluorotoluene to p-fluorobenzaldehyde
Ans. CrOs in the presence of acetic anhydride/1. CrO2Cl2 2. HOH
Q. Ethanenitrile to ethanol

Ans. (Diisobutyl) aluminium hydride (DIBAL-H)



Q. Allyl alcohol to propenal
Ans. PCC

Q.2. Identify the unknown organic compounds (A) to (E) in the following series of
chemical reactions.

CHCH.
O (Y " mear®

dil . NaOH

(i) (A) + (B) — (C) + H)O
(iil) (C) —> (A) + (D)

Ha/ Ni

(iv) (D) — (E)

Ans.
0]
: _CHO i O CH:Z\:>
A = Benzaldehyde B = Cyclohexanone C = 2-Benzylidene cyclohexanone
O OH
og op
D = Cyclohexane-1, 2-dione E = Cyclohexane — 1, 2-diol

Q.3. Complete each synthesis by giving missing starting material, reagent or
products:

[CBSE Sample Paper 2017]

Q.

0 ,
(Y +mnO—NH, _H_,



Ans.

9 q —OH
Y +moNE, T, + H,0

Q.

e

AnNs.

EMnO,
KOH, heat

+

@/CHZ—CH3

Ethylbenzene

Q.
O

H socl,
—_—
A

OH

Ans.

0O
I

SO
-
C—OH A

Phthallc acid

Q.

-+
KMnO;KOH @/COOK H,0

A

7

j :C—Cl
(|ZI‘-—( 1
0]

Phthaloyl chloride

0
CH.

Ans.

( y=cH, 2. lD_CH2]

Methylenecyclohexane

Q.

HZO? O—CHQ—OH

@/ COOH

Benzoic acid

O—CHO

Cyclohexanecarbaldehyde



O —— OO0

Ans.

g g
C C
@ N @/ Cl Anhyd. AlCI, . ©/ \© + HC1
Benzophenone

Benzene Benzoyl chloride

Q.4. Bring out the following conversions:

Q. Acetylene to Acetaldehyde

Ans.
OH 0
CH==CH + H,0 =5 |H,C== ca| CHS—Cl:—H
Acetylene Hgs, Acetaldehyde
Unstable
Q. Acetic acid to Ethyl amine
Ans.
CH; COOH =5 CH3;CH,OH —s CH;CH,;NH,
Acetic acid Ethanol A, ALD, Ethyla min e

Q. Propanoic acid to Acetic acid

Ans.

CH; CH, COOH = CH3;CH; CONH; —% CH3CH;NHy -
Propanoic acid a Propanamide Ethyla min e

CH; CH, OH ™™ (CH; COOH

Ethanol o) Acetic acid

Q. Acetaldehyde to Ethane

Ans.



CH; CHO + 4[H] —% CH:—CH: + H,O
Acetaldehyde cenc. HC Ethane

Q. Benzoic acid to Benzamide

Ans.

HBHI
@CO{)H + NH; — @CONH; + H,0
Benzoic acid Benzamide

Q.5. Write chemical reactions to affect the following transformations:
Q. Butan-1-ol to butanoic acid

Ans.

CH; CH; CH, CH, OH + [O] L} CH; CH; CH, CHO

Butan 1ol

A CH;— CH;— CH>,— C OOH

Butanoic acid

Q. Benzyl alcohol to phenylethanoic acid

Ans.

CyHs CH, OH — CzHs;CH,Br — CzH;CH,CN - CyHs;CH, COOH
Benzvl alcohol Benzyl bromide Benzyl cyanide B Phenylethanoic acid

Q. 3-Nitrobromobenzene to 3-nitrobenzoic acid

Ans.
O
& + 0
MeBr —= » C H,O" =
@ ether @ & (dly 1-::.3] \OMgBr C\ OH
3-Nitro
bromo benzense 3-Nitrobenzoic acid

Q. Cyclohexene to hexane-1, 6-dioic acid

Ans.



KMnO, /HySOy COOH
Heat COOH
Cyclohexene Hexane-1, 6-dioic acid (Adipic acid)

Q.6. Bring out the following conversions:

Q. Acetaldehyde to But-2-enal

Ans.
] OH ] o
| on | Il - |
CH;—C—H —+ CH3—CH—-CH,—-C—H —+ CH;—CH==CH—-C—H
Acetaldehyde But- 2 enal

Q. Acetic acid to Acetaldehyde

Ans.
0 0] 0
CHE—Clll‘—DH 5 CH3—+[|Z|‘—CI —= CH, C—m
Acetic acid Ful B30, Acetaldehyde
Q. Propylene to Acetone
Ans. Propylene to Acetone
OH 0
CHi—CH—— CHy ™ CH—CH—CH; == CHy—C—CH;
Propylene Acetone
Q. Acetic acid to Malonic acid
Ans.
CH,— COOH =23 Cl-CH,COOH ™% NC— CH, COOH

Acetic acid a0

Mg H

— HOOC—CH,— COOH

Malonic acid

Q. Acetophenone to 2-phenyl butan-2-ol



Ans. Acetophenone to 2-phenyl butan-2-ol

1|C|) i (I)MgBr i Cl)H
C—CH, CH;~CH,—C—CHj CH;-CH,—C—CHj
@ +CH,CH,MgBr @ H,O/H*
Acetophenone i i 2-Phenylbutan-2-ol

Q.7. Answer the following questions
Q. How would you account for the following:

a. Aldehydes are more reactive than ketones towards nucleophiles.
b. The boiling points of aldehydes and ketones are lower than of the
corresponding acids.

c. The aldehydes and ketones undergo a number of addition reactions.

Ans.

a. This is due to steric and electronic reasons. Sterically, the presence of two
relatively large substituents in ketones hinders the approach of nucleophile to
carbonyl carbon than in aldehydes having only one such substituent.
Electronically two alkyl groups reduce the positivity of the carbonyl carbon more
effectively in ketones than in aldehydes.

b. This is due to intermolecular hydrogen bonding in carboxylic acids.

c. Due to greater electronegativity of oxygen than carbon, the C atom of

Ne— . . " :
the ~¢=0 group acquires a partial positive charge in aldehydes and ketones and
hence readily undergo nucleophilic addition reactions.

Q. Give chemical tests to distinguish between:

a. Acetaldehyde and benzaldehyde
b. Propanone and propanol.

Ans. (a). Acetaldehyde reacts with NaOl (I2/NaOH) to form yellow ppt of iodoform while
benzaldehyde does not give this test.

CH;—CHO + 3NaOI — HCO ONa + CHI; | + 2NaOH
lodoform
{ Yellow ppt.)

(b) Propanone gives orange-red ppt with 2, 4-DNP reagent and yellow precipitate of
iodoform with sodium hypoiodite, whereas 1-propanol does not give these tests.



CH,— COCH; + 3NaOI —+ CHI;| + CH;COO Na' + 2NaOH

lodoform
{ Yellow ppt )

HaOl

CH;—CH,—CH,—OH — No yellow ppt. of iodoform

Q.8. Answer the following questions

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

Ans. Resonating structures of carboxylate ion are more stable than phenoxide ion.

Negative charge is dispersing on two electronegative oxygens in carboxylate ion
whereas it is on one oxygen atom in phenoxide ion.

Q. Bring out the following conversions:
(a) 4-Nitrotoluene to 2-bromobenzoic acid
(b) Ethylcyanide to 1-phenyl propanone

Ans. (a) 4-Nitrotoluene to 2-bromobenzoic acid

CH,

__SwHCI _ NaNOyHCL Br
T 273218K
N,Cl1
Hzo H,PO,

S -

(b) Ethylcyanide to 1-phenyl propanone

NMpBr o
iy Mglr ” gt |

CH;—CH;—CN —— CH3CH,—C—CsH; — CH;CH,—C—CsHs

Fihar

Q. A and B are two functional isomers of compound CsHsO. On heating with
NaOH and Iz, isomer B forms yellow precipitate of iodoform whereas isomer A
does not form any precipitate. Write the formulae of A and B.

Ans.



L] o

I
A=CH;—CH:—C—H B=CH;—C—CH;

Propanal Propanone
Reaction involved:

o ]

I N I
CH;—C—CH; + 3 + 4NaOH — CHI; + CH;—C—0 —Na' + 3Nal + 3H.0

Propanone lodoform

(Yellow ppt. )

Q.8. Answer the following questions

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

Ans. Resonating structures of carboxylate ion are more stable than phenoxide ion.

Negative charge is dispersing on two electronegative oxygens in carboxylate ion
whereas it is on one oxygen atom in phenoxide ion.

Q. Bring out the following conversions:
(a) 4-Nitrotoluene to 2-bromobenzoic acid
(b) Ethylcyanide to 1-phenyl propanone

Ans. (a) 4-Nitrotoluene to 2-bromobenzoic acid

CH;
__SwHCI __ NaNOyHCl Br
T 273218K

N,Cl
H,0| H,PO,
OOH H,
Br KMnO, Br
OH
(b) Ethylcyanide to 1-phenyl propanone
NMgBr o

CH;—CH,—CN ™% CH;CH,—C—CzH; =

Eiber

Ce Hs



Q. A and B are two functional isomers of compound CsHsO. On heating with
NaOH and Iz, isomer B forms yellow precipitate of iodoform whereas isomer A
does not form any precipitate. Write the formulae of A and B.

Ans.
() ]
|
A=CH;—CH.—C—H B=CH;—C—CHy
Propanal Propanons

Beaction involved:

] o

| . |
CH;—C—CH; + 3l + 4NaOH — CHI; + CH;—C—0O —Na' + 3Nal + 3H.O

Propanone lodeform
(¥ellow ppt. )

Q.9. Answer the following questions
[CBSE Sample Paper 2017]

Q. A ketone A which undergoes haloform reaction gives compound B on
reduction. B on heating with sulphuric acid gives compound C, which forms
mono-ozonide D. The compound D on hydrolysis in presence of zinc dust gives
only acetaldehyde. Write the structures and IUPAC names of A, B and C. Write
down the reactions involved.

Ans.
0 o
Il I

A=CH;—C—CHs—CHy , B=CH3—CH—CH,—CHy;, ¢ = CH;—CH==CH—CH;
Butan 2 one Butan 2 ol But 2 ene

The reactions are as follows:

OH
Il i | 2
CH;—C—CH,—CH; — =y CH,—CH—CH,—CH, —224(€®) _ ~H. CH—CH—CHj
(A) (B) (O)
+0;
Q LenE CH_CH
Il , 3b— 3
2CH;—C—H <2220 | ]
0—O0

Acetaldehyde
’ (D)



Q. Predict the products formed when cyclohexanecarbaldehyde reacts with
following reagents.

(a) PhMgBr and then H3O* (b) Tollens’ reagent.

Ans. (a)
oBt
o OMgB: OH
S I e T
Dry ether Ph Ph
Cyclohexane Cyclohexylphenyl
carbaldehyde carbinol
(b)
0 O
(I%
- ~0
O)I\H + 2[Ag(NH,),]" + 30H O/ O 4 2Ag| +4NH, + 2H,0
Cyclohexane Tollens’ reagent Cyclohexane Silver
carbaldehyde carboxylate ion nurror

Q.10. An organic compound (A) having molecular formula CoH100 forms an
orange red precipitate (B) with 2, 4-DNP reagent. Compound (A) gives a yellow
precipitate (C) when heated in the presence of iodine and NaOH along with a
colourless compound (D). (A) does not reduce Tollens’ reagent or Fehling’s
solution nor does it decolourise bromine water. On drastic oxidation of (A) with
chromic acid, a carboxylic acid (E) of molecular formula C7HesO2 is formed.
Deduce the structures of the organic compounds (A) to (E).

[HOTS]

Ans. (A)

i
@—CHZ—C—CH3

(B)

}|I NO,
@—cm— C=N—NH~©\
NO,

©



CHils (yellow precipitate)

(D)
- +
©_CH3COO Na (colourless compound)

(E)

@—(ZOOH

Q.12. An organic compound ‘A’ on treatment with ethyl alcohol gives carboxylic
acid ‘B’ and compound ‘C’. Hydrolysis of ‘C’ under acidic conditions gives ‘B’ and
‘D’. Oxidation of ‘D’ with KMnO4 also gives ‘B’. B on heating with Ca(OH): gives ‘E’
with molecular formula C3HsO. ‘E’ does not give Tollens’ test or reduce Fehling
solution but forms 2, 4-dinitrophenyl hydrazone. Identify A, B, C, D, E.

[HOTS]
Ans.
O
| 0 0
CH;—C~_ |
A= - B = CH;—C—OH C = CH;—C—0O—CH,—CH;
CH3_(|:| Acetic acid Ethyl acetate
O
Acetic anhydride
I
D = CH3—CH2—OH E = CH3—C—CH3
Ethyl alcohol Acetone
Reactions are:
O
[ O O
CH3—C~_ | |
/,O + CH3—CH3—OH _— CH3—C—OH + CH3—C—OC2H5
CH;—C Ethyl alcohol Acetic acid Ethyl acetate
(l_|) (B) (©)
Acetic anhydride

(A)



o ]

Haoyi !

I |I
CH;—C—O—CH;—CHs; — CH;3—C—0OH + CH;—CH—OH

Ethyl acetate Acetic acid Ethyl a lecohol
(C) (B) (D)
o
KMy ||
CH;—CH>—OH — CH;—C—0O—H
Ethyl aleohol o Acetic acid
(D) (B)
o 0
I o I
CH;—C—O0—H %  CH;—C—CHj
Acetic acid (i) Meail Acetone

(B) (E)
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