DAV CENTENARY PUBLIC SCHOOL, PASCHIM ENCLAVE, NEW DELHI - 87
CLASS - XII Unit - 12 CHEMISTRY(043)
ALDEHYDES, KETONES and CARBOXYLIC ACIDS

Indicate the electrophilic and nucleophilic centres in acetaldehyde.

Write the IUPAC names of the following organic compounds :

CHO B 0 OH
. (v) CH,CHCH,C—NHCH, () HOOC -~ CH, G~ CH, COOH
|
COOH
cl CH,COOCH,CH,CH,
GHO
Cl : )
I | (vi) (xi) (|3H2—CH—CI:H2
i)  CH;—C—CH,—CH—CHO
s . o CHO CHO
" CH=CH—CHO
| 0
(ii) HOOC—CH,—CH=C—CHO (vij) i) Cﬁ
CH,CH,COOCH(CHj), CH,
CH,CO
(iv) i COCH,CH,
(viii) /O _
CH,CH,CO (xiv)
T
() CH,—C—CH—C—C—OH CHO

L (xv) HOOC—@—COOH
(xvi) HOOCOCHO

Explain the following reactions giving one example of each :

(i) Rosenmund reduction reaction (i)  Stephen reduction reaction (i) Etard reaction

(iv) Gatterman-Koch reaction (v)  Aldol condensation (vi) Cross aldol condensation
(vii) Cannizzaro reaction (viii) Decarboxylation reaction (ix) Diazotization reaction

(x)  Hell-Volhard-Zelinsky reaction (xi) Clemmensen reduction (xii) Wolff-Kishner reduction

(xii) Haloform reaction.

How will you convert :

(i) Isopropyl chloride to 2-methylpropionaldehyde. (i) benzene to benzaldehyde

(i)  benzoic acid to acetophenone (iv) propene to propanal

(v)  butanoic acid to 2-hydroxybutanoic acid (vi) benzoic acid to m-nitrobenzyl alcohol

(vii) propanol to propene (viii) propanol to butan-2-one. (ix) acetone to chloroform

(x) methyl magnesium bromide to ethanoic acid (xi) benzoic acid to benzyl chloride

(xii) acetylene to acetic acid (xiii) formaldehyde to propanol (xiv) acetophenone to 2-phenylbutan-2-ol
(xv) ethanal to but-2-enal  (xvi) benzoyal chloride to benzeldehyde. (xvii) propanone to propane.
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6.

Complete the following reactions :

(”3 CHO
CH;—C o
(i) 3 ﬂ + LiAH, —> (vii) @ + HoHo %% NaOH
Cl — %

(i) CH;=CH—CH,—CN —aﬂi)}’:Ho(*B”) 5o

CHCeH (iX) (i) LiAH,
- T (i) HyO*
) (i) Zn/H,0

T CH,CH,CH;
(iv) KMnO, /KOH
+ CrO,; + (CH,C0O), 0 — (x)

(v) O IMnO/M:50,, (xi)  2HCHO —_Conc-KoH

(xii) CH,COOH — B2fP

CHO
(xiii) HNO4/H,SO,
773283 K

. Br,/P
(vi)  CH;—CH,—COOH —*— X

(Vi) CH—C=CH 250,

How will you prepare the following derivatives of acetone?
(i) 2,4-DNP derivative (i)  Schiff's base (i)  Oxime (iv) Semicarbazone

(iv)  cyanohydrin

Arrange the following in the increasing order of the property indicated
(i)  CH;CHO, HCHO, CH,COCH,, CH,CHO (reactivity towards HCN)

(i)  propan-1-ol, propanone, propanal (boiling point)

Give one chemical test to distinguish between following pair of compounds:

(i propan-2-ol and propanone (vi) propanal and propan-1-ol

(vii) ethanoic acid and ethylethanoate
(i)  ethyl acetate and methyl acetate

(viii) CH;CHO and CH,COCH,
(iii)  benzaldehyde and benzoic acid (xi) ethanal and propanal.

(ix) CH;CHO and HCHO
(iv) benzaldehyde and acetaldehyde

(x) acetophenone and benzophenone
(v) formic acid and acetic acid

Give reason for the following

(i) cyclohexanone form cyanohydrin in good Yield but 2,2,6-trimethylcyclohexanone does not.
(i)  Benzaldehyde does not give Fehling's test.

(i) The alpha H atoms in ethanal are acidic in nature.

(iv)  p-nitrobenzaldehyde is more reactive than benzaldehyde towards nucleophilic addition reactions.
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(v)  Acetic acid does not give sodium bisulphite addition product.

(vi) For the formation of ethyl acetate from acetic acid and ethanol in presence of sulphuric acid, the reaction
mixture is heated to remove water as fast as it is formed.

(vii) Chloroacetic acid has lower pka value than acetic acid.
(viii) Monochloroethanoic acid is a weaker acid than dichloroethanoic acid.
(ix) Benzoic acid is stronger acid than ethanoic acid.

(x) Aldehydes are more reactive towards nucleophilic reagents than ketones .

(xi) Benzaldehyde does not undergo aldol condensation.
(xii) Formic acid reduces Tollens’ reagent.

xiii) Electrophilic substitution in benzoic acid takes place at m-position.

xiv) Carboxylic acids do not give characteristic reactions of carbonyl group.

(
(
(xv) Formaldehyde gives Cannizzaro reaction whereas acetaldehyde does not.
(xvi) tert-butylbenzene cannot be oxidised with KMnO,.

(

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

(xix) Benzoic acid is less soluble in water than acetic acid.

(xx) Formic acid is a stronger acid than acetic acid.

*10.  You are given four different reagents Zn—Hg/HCI, NH, NH,/OH~ in Glycol, H,/Ni and NaBH,. Select one reagent for
the following transformation and give reasons to justify your answer.

Ce_ . CH,CH,
Yo 2 Y

HO HO

[Hint : OH group and alkene are sensitive groups to HCI, so clemmeson reduction cannot be used. Hence
NH, NH,/OH~ in glycol will be used.

*11. An organic compound (A) having molecular formula C;H,,0 gives a positive 2 4-DNP test. It does not reduce Tollens’
reagent but forms an addition compound with sodium hydrogen sulphite. On reaction with L, in alkaline
medium, it forms a yellow precipitate of compound B and another compound C having molecular formula C,H,O,Na.

On oxidation with KMnQ,, [A] forms two acids D and E having molecular formula C,H;O, and C,H,O,
respectively. Identity A, B, C, D and E.

A : CH,CH,CH,COCH, B :CHI, C : CH,CH,CH,COONa

D : CH,CH,COOH E : CH,COCH

*12. Formaldehyde and acetaldehyde on treatment with dil. NaOH form A which on heating changes to B. When B is treated
with HCN it forms C Reduction of C with DIBAL- H yields D which on hydrolysis gives E. Identify A, B, C,

D and E.
[Ans. : A : HOCH,CH,CHO B : CH, = CH - CHO

_OH

“CN

C: CH,=CH—CH D: CH2=CH—C|:H—CH=NH
OH
E: CH2=CH—CI:H—CHO

OH
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*13. Identify the missing reagent/products in the following reactions :

o)
Il
(i) CH,CH,C—CH,+ A — CH,CH,COONa + B + Nal + H,0

CHO CH=CHCHO

,. (i) B
" @ +A mat
O
o) CHCH,
(i) dil NaOH

l(i) LiAIH,/ether

(ii) H* heat
B
OMgBr
_ | H,0" A
(iv) CgH,COCH, +A —» CGHE—CI:—CHZCSHS—* B—>C
CH,

14. Identify A, B, C, D and E in the following sequences of reactions :

AlCHp) —2—= B = ©

Acyclic compound major  minor

(i) o both give Tollens’ test but
A(CgH - 3 > D+ E ;
( eH12) (i) Zn/H,0 * [do not respond to iodoform test
D+E —2e NGO 1ic560Na + (CH;), CCH,OH

%15. A tertiary alcohol ‘A" on acid catalyzed dehydration gave product ‘B’. Ozonolysis of ‘B’ gives compounds ‘C’
and ‘D’. Compound ‘C’ on reaction with KOH gives benzyl alcohol and compound ‘E’. Compound ‘D’ on reaction

with KOH gives ap-unsaturated ketone having the following structure: CIIH3
Identify A, B, C, D and E Ph—C=CHCOPh
9" o
[Ans. : (A) Ph—CH,—C
\Ph

I
(B) Ph—CH=C—Ph, (C) PhCHO, (D) PhCOCH,, (E) PhCOOH

*17. Identify A, B, C, D and E in the following sequence of reactions :

Cl.jh\r: A Alc,KOH: B (i) Cl, (i) NaNHz:

CH,CH, C
c =Eq,KOH D < 2 mol HCI
[Ans. : (A) CH,CH,CI (B) CH, = CH, (C) CH = CH
(D) CH,CHCI, (E) CH,CHO
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*18. Arrange the following acids in the order of increasing acid strength

*19.

*20.

*21.

(i) formic acid, benzoic acid, acetic acid

COOH COOH
COOH
(ii) [::]/ '
F CF,

(i) CHZCH,COOH, CgH,COOH, CH,COOH, C,H,CH,COOH

During the reaction of a carbonyl compound with a weak nucleophile, H" ions are added as catalyst. Why?

[Ans. : >C=O+ H — >C+—OH H* ions get attached to oxygen atom and make carbonyl carbon more
electrophilic in nature.]

During reaction of carbonyl compound with 2,4-DNP reagent, the pH of the
reaction mixture has to be maintained between 3 and 4. Why?

[Ans. : H* ions increase the electrophilicity of carbonyl carbon. When H*
ions are in excess, they protonate the NH, group of 2,4-DNP. After
protonation —N*H, group does not act as nucleophile.]

An aromatic compound X with molecular formula CyH,, gives the following
chemical tests :

(i) forms 2,4-DNP derivative

(i)  reduces Tollens’ reagent

(i)  undergoes Cannizzaro reaction

(iv) On vigorous oxidation gives 1, 2-benzenedicarboxylic acid.

Identify X and write its IUPAC name. Also write the reactions involved
in the formation of above mentioned products.

CHO
CyH;

[Ans. : (X) (2-Ethylbenzaldehyde)

22. lodoform can be prepared from all except.
i) Ethyl methyl ketone (i) Isopropyl alcohol
i) 3-methylbutan-2-one (iv) Isobutyl alcohol [Ans : (iv)]

(
(
23. (i)  Write the structure of p-methyl benzaldehyde molecule.
(i)  Write structure of 4-chloropentan-2-one.
(

iii) Write structure of 3-methylbutanal.

*24. An organic compound contain 69.77% carbon, 11.63% hydrogen and rest oxygen. The molecular mass of compound
is 86. It does not reduce Tollen's reagent but form an addition compound with sodium hydrogen sulphide and give
positive iodoform test. On vigorous oxidation it gives ethanoic and propanoic acid. Write possible structure of
the compound.

*25  An organic compound (A) having molecular formula C9H100 form 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 Tollen's 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 C7H602 is formed. Deduce the structure of organic compounds A to E.
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*26.

*27.

*28.

*29.

*30.

*31.

*32.

*33.

Complete the following giving appropriate represent :

CH.NO, CH,NH,

a1 d
(o

(a) By which test the following pairs of organic compounds can be distinguished :
(i) CH3CHO and C6H5CHO
(i) H - COOH and CH3COOH

(b) Complete the following :
Pd-BaS0O4/S Cl2 / Red P4
(i) CH3COCI > (iii) CH3CH2COOH ----------=mmmmmmmmam >

Conc. NaOH
(ii) C6BH5CHO >

An organic compound with the molecular formula CO9H100 forms 2, 4-DNP derivative, reduces Tollen's reagent

and undergoes Cannizaro reaction. On vigorous oxidation, it gives 1, 2-benzenedicarboxylic acid. Identify the compound.

Which acid is stronger and why ?

F3C --- ---- COOH OR H3C--- --- COOH

Although phenoxide ion has more no. of resonating structures than carboxylate ion, carboxylic acid is a stronger acid. Why ?
Give the composition of Fehling A and Fehling B ?

Give the composition of Tollen's Reagent.

Arrange the following compounds in increasing order of their acid strength.

Benzoic acid, 4-Nitrobenzoic acid, 3, 4-dinitrobenzoic acid, 4-methoxy benzoic acid.
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