Chapter 6
ALDEHYDES, KETONES AND

CARBOXYLIC ACIDS

ALDEHYDES AND KETONES

INTRODUCTION

ir Vanrﬂrn S}TUC{UFE "

2 Sﬂ‘JC&’G!&E“"leIE S*(UC{UVE -

CH = CHCHO

3. Name \I‘;Ie S?lruﬂ(ure -

[f‘ BEﬂZD’D}\QﬂDnQ 5*"“6‘}“"2 o
b Riawn in et = Q_(--. -

6. Draw 3-0xupem[anaf

1 Pentane-15-dial structure -

8 Draw Prapnne—ff,s—1er'mr&ala'ehyde
9 Vaferafdehya’e structure -

IO AC?’OI’EM sfrucf‘w’e =

CHO
Il Name the structure - E:/I\
CHO

2 fsaph%alm‘deﬁyd‘e structure -
13 Tereph%a!dzhgd'e structure -
[t Mesn@f oxide formula -
15 Acetaldehyde formida -
Ié Forma‘ldlehbfd‘e {DVMH;a -

PREPARATION OF ALDEHYDES AND KETONES

(0]
I
I \(.'i H,
Pd - BaSO,

4[8 Abcue reachan is caﬂea’ -



2| Reaction in the previous qucsﬁan is called -
22 DIBAL-H full form is -
23 DIBAL-H do not attack on double bond because -

1. AlH(i-Bu),
1. He 2. H,0
25. CH, — cn:cn-cn,cn,-cm"Q—» CH, — CH=CH-CH,CH,-CHO
o .
26. | 1. DIBAL-H
= _—
CH,(CH), — C — OC,H, =5~
CH, ‘
71 @’ 2 T, Sy ’ MO 7 (NEED
?8 AEDVE reac‘fﬁan s Caﬁﬁd & {NEET)
. CHO
29 @l + Cro, + (CH,C0),0 273-283K ? H—‘AO, ©/ (NEET 2013)
e ClL/hy H,0 o ’
©/ =3 —3;:3? - (NEET 2020)

O _—, ©/ (NEET)

32 Abwe FEGC'}TOH 13 ca”ed i
33 RMgX + CdO2 —

34 RCOCI + R2C4 — Mg
35 CH, — CH, — C = N + C,H,MgBr e, cH,CH, — °Q —
CH,

36. (C6H5CH2)2Cd + 2CH3COCI —

CH,
31 © 1.Cro.Cl,

—_—
2.H,0"
NO,
| PHYSICAL PROPERTIES

38 T}le bal‘lﬂ'lg Pal-ﬂ'}s O\C ﬂ’dehydes and ke}ones are ‘lfghzr ‘H’lﬂn hg&focarbons ﬂﬂd EH’}EI’S O‘F

COmFaraHs ma’ecu!a'r masses. T/F

39 ComFare the E.,o_ of alcohol ether, ketone, al'clehyde. hgd'romrbons when #my have almost the same molecular
mass.

L0 Methanal is a 3«5/ lmlm'd



bl Ethanal is a gas/liquid
L2 Afdehyde from H-bond with water. T/F

CHEMICAL REACTIONS

Hstamnialic ot B raabuct:

k3. Ketones are Szmra!.ly more reactive than a‘n‘ehy&zs n nucfzophiﬁa addition reactions. T/F

OSO,H proton transfer
¥ Ne=0 + NaHSO, == ¢” e
" # \ONa
5. Acetals are gem-diaﬂtaxy campauna's. T/F
ROH OR’
L6 HCI gas i R'OH
* RRCHO =—= |R-CH _—
OH
HCI gas R O — CH,
I}TA-&B ———— \C/ | )+ H,O
dil. HC1 R” No_—CH

L& What is the function of dry HCl in the above reaction ?

W oH
Ne=0 + HN-Z Ne”
4 7 NNHz

50. Schiffs base is - INEET)
51 Name the reagen* and Praa'uc'f' name of each species of cmpouno‘s

—

z Reagent name Carbonyl derivative Product name

N oN
—HN—@—NO >C=N-Nn—©—~q

i NH -0
| it >c-~ NH —C—NH,



52 2Li-DNP fest is for -

53, _______ colour solufion is obtained if 2L-DNP fest is Pos:'ﬁve.
\,.__,. ZnHg

55 /U?OLIE FEac\(lrm ".S Ca”ﬂﬂl — (NEEI}
% NH,NH, 9 ?

. =0 -H,0 ' heat

57 Above reaction is called - (NEET)

O
L
HI/Red P
Cl
O
o Zn(Hg)
HClI
Cl
(o]
60. NH;NH,
ethylene glycol
Cl
O
6l
HI/Red P
HO
O
62
Zn(Hg)
JaE=
HO
O
63.
NH.NH,
ethylene glycol
HO

Oxidation

6L Tollens and Fehffngs reagenf oxidise nfa‘ehy&es T/F

65. What is Tollen's r:agen} ?

66. Tollen's fest and {eHinj fest are used fo disﬁnguisﬁ -
67 Tollen's test for fructose is -ve. T/F

68 If the tollens test is +ve. ______ s Froduced (NEET)
69, Tollens and fehling tests occur in acidic/ alkaline medium
10. Write the Tollens fest reaction.

N
_CH,

+ N,

(NEET)



i Fehh’nj fest is +ve for - (2)

2 FeHing solufion Ais ______ and Feh.'ing solution Bis ______.
13. Rochelle salt is called -
. On Fteaﬁng an afdehya'e with Fef'n‘ingls reagen* ________ colour preciphtaf'e is obtained

15. Write the reaction of the Fer"ll'ing fest
6. Aromatic aia‘eﬁyde also 5iv¢ \ceﬁ.’ing fest T/F

17 In benedict's test, instead of rochelle salf, ______ is used and all other Hairl_gs are same as lrehl'r'ng fest
18 R— g CH, Naox

L cH

NaOCl
L o U I
H.C C
g

80. lodoform fest is used fo test the presence of and ______ group (NEET)

8 B-hydmxy ketones are called -

dil. NaOH
82 2 CH,CHO =—= CHfCIZHwCH,"CHOﬁ

OH
?H:!
Ba(OH),
83 2CH,-CO-CH, =——= CH.-C-CH,CO-CH, W’
OH

8l Emﬂen?{s and conditions used in aldol condensation are - (INEET)

85 @—LEI() +®—( CH, zq'n(

36 RDS {raﬁ Jm‘emmmg s\tep) in cannizzaro is -

87 EEI’IHEH*S USEJ m cannfzaro are -

88 B!nza!a‘eﬁgde + Formafd'ehyde + conc. NaOH —
89 The sma”/big n!ﬂ'ehya'z unit in cannizaro is oxidised T/F

ON
90. o
g + NH,—NH NO,——>

q;, Beﬂzﬂ-’&eh&&e are UEEJ l-ﬂ - rzj
92 Ace*ala’ehyde is used Frl'marn’y asa s\‘ar)‘ing material in the manufacture of - (5)



CARBOXYLIC ACID

INTRODUCTION

93. Commeon name of CH3CHZCOOH -
9. Oxalic acid iupac name is -
95. Malowic acid formula -
96. Aa'ifuc acid formula -
97 From ethanedioic acid fo hexanedioic acid, tell the common name of each acid
98 Phenyface‘a‘ic acid structure -
99 IUPAC name of - () ©}- (i) PhCH,CH,COOH
O0OH

PREPARATION OF CARBOXYLIC ACIDS

100 Primary alcohol are oxidised o r:lrh-':(;f.'l;r acid r'a}a - (3) (NEET)
10! Jones reagem( is -

1. alkaline KMnO,
102 RCHO[I—_;,me—n)

CH,
103, KMnU KOH
Heal
104 O’C“'CH'CH‘ KMnO,-KOH
—_—
FaN

CH CH,
105 @»’ __KMnO-KOH __
A

” + =
106 R-CN Ilor OH R—C—NH, H or OH
H,0 Fa

2

H,O
VAN

CONH, +
108 ©/ By

107 cH,CONH,



109 RMg-X + 0=C=0—her, A HO5 B ldentify A s B INEED)

110, Benzoic anhya‘r.-'d‘e on hya‘ralysfs 3ive -

p ©/r:00(- _Sa—

2. RCCI3 + A — RCOOH. What is A ?

I3 R-C=C-R" + A — RCOOH + RCOOH. What is A ?
Iy, CH2=CHZ + CO + H20 [H2POL/573K-613K] —
II5. The above reaction is called

and it follows the markounikov/ anti-markovnikov mechanism.

I, R-CH-COOH A
COOH

I How fo convert cgc.fol'uxene fo hexane-l6-dioic acid ?
I8 Convert 2-Nitrobromobenzene to 3-Nifrobenzoic acid

PHYSICAL PROPERTIES

. Up*o ___ carbons carboxyffc acids exist as ﬁriuids.
120. Carbaxyﬁc acids have b.P. even higher than alcokols of com'parabl'e molecular masses. T/F
J[?-‘ Thf reason D?( *h? abﬂl.‘l‘c‘ sf‘a#emem‘ s - (NEET}

.rzz Cﬁr‘lﬂlyffc ﬂ'CJJS are SOJML”G I:H WT(EF “F*a e carbans.

CHEMICAL REACTIONS

123 Carboxgﬁ'r: acids are less acidic than Phends. T/F

124, Anﬁr substitution at orthe Pasiﬁon will decrease the acidic sf‘rengﬁz of benzoic acid. T/F
125, Arvange the: groups NOZ CN. CF3, Ph | Br. CL 1 in increasing acidty arder when they are attached fo
carbaryhc acids. (NEET)

126. Direct atfachment of groups such as Fluny.l‘ or viny‘ fo the mrlmxy.fic acid, increases the acfn‘if_l.’ of
corresponding carboxylic acid T/F

127 The reasan for the increase in acidity is because of resonance. T/F

128 The reason for incrtase in acia‘h(y is -
8]

/
i1 nc—C /C_C orPO A
OH HO

130. Esterification is a kind of e-‘ecf‘mphn'i‘c/ nucﬂea.uha.l‘h: substitution.



131 RCOOH + A = RCOCI + POCI3 + HCI Identify A

132 RCOOH + PCI5 — (NEET)

133. RCOOH + SOCR2 — (NEET)

134, Wr”ly is SOCP Preferea’ while {armmg acid chloride from carbox_l,fic acid ?

135 CH,COOH + NH, === A ﬁ» B What are A 2 B ?
COONH, CONH,

136 A+ B e (j A, C{ INEET)
~H, 0

137 NaBHL does not reduce the car{myl group. T/F
138 Carbaxyfic acids are reduced LH -2
139 Diborane can easily reduce functional groups such as ester, haloete. T/F

NaOH & CaO
0. R-cooNa ——
Heat
(i)
4 R-cH,-cOOH = R{er-COOH (NEET)
11
X
142, The above reaction is called -
COOH coot
T/F
A3 + CH,C Anhyd. AlC, siics
CH,
CooH
'u"l* Br,/FeBr,
— s

JL.5, Adripic acid when heated form -



ANSWERS

» ALDEHYDES AND KETONES

CHO CHO
OH

OCH,
OH

3 Cinnnmal'a‘eﬁydz

(9]
]
‘U0
5. CHG’O"IGXRHGCGFSG‘JEhHJS
6 Q Q
H,0—CH,— C— CH,— C=H
T CHO-CH2-CH2-CH2-CHO
§ OHC-CH;—CH— CH;— CHO
CHO

9 CH3-CH2-CH2-CH2-CHO
10. CH2=CH-CHO
Il Phthalaldehyde

CHO CHO
2. ©/ 13. 0HC’©I

CHO

I (CH3)2C=CHCOCH3
I5. CH3CHO
I6. HCHO

n ©/

18 Rosenmund reduction
19 R-CH=CH2 + PdCI2 [Air/H20/CuCl2] —
R-CO-CH3 + Pd + HCI

20. RCH=-NH
2l S)(epﬁen reaction

CHO

22 Dir'sabdyfal’uminium thrr'Je
23 H- given by DIBAL-H have high electron a’ensﬁy
which cause rePul'sjon with double bond
24 RCHO
25 | AH(i-Bw)2, 2 H20
2% ﬁ
CH,(CH,), — C —H

CH(OCrOHCL,),
21

: .CHO

Chramlum COI”}FI‘& '

28 Etard reaction

CH(OCOCH,),
29 ©/

CHCI, CHO
O

3A-COHCI B- anhyd AlCB/CuCl
32 Gattermann-Koch reaction
33 R2Cd + M?XCI’

3k R-CO-R + CJQ‘Z

/
CH,— &
35 NCH,

36 C6H5GH2-CO-CH3

31

NO,
38T
39 Alcohol > Ketone > Al’a‘eﬁyde > Ether >H3n{racarbon
L0 Gas
bl Volatile l'quni
L2 T



L3 F
" >c <OSO.£Na
OH
L5 T
OR’

L6, R-CH +

OR’
R CH,OH
41 > c=0 + |
R CH,OH
Ifg Prafrma\‘es Hw 0}‘338]1 O{ H‘Ie carbonb‘f COI‘HPW'IJS

H,0

and therefore increase the e’ec*ra'phf.ficify of the

56 >C=NNH2 . KOH/ethylene glycol + heat

57 Wolff-Kishner reduction

58 59 60.

alNalls

6l Q 62 /Q 63 /Q
HO HO

6L T

65. Ammeoniacal silver ritrate solution

66. Al'dehydes from ketones, all al'dehbdes 3iven +ve
follens and fehling fest

671 F, follen’s fest is +ve for fructose even when it is a

bonyl carbo .
ear GHB b *!}UHE B!CRIJSC G-hydmxy kefone 9!)1 axm‘fsed' by ‘fon'.fens
\ -
I“q / C — N'Z + H:O #GS\‘. *“l! Ftyd'roxyl' 5rou|p 38; OXIJISGG‘
68 Bngh)‘ silver mirror
50 Substituted imine 69 Alkaline
5f z Reagent name Carbonyl derivative Product name
-H Ammonia >C=NH Imine
R Amine >C=NR Substituted imine
(Schiff's base)
—OH Hydroxylamine >C=N—9H Oxime
—NH, Hydrazine >C'N'NH. Hydrazone
—HN—O Phenylhydrazine >CEN'NH4© Phenylhydrazone
o.N O.N
—-HN—@—NO, 2.4-Dinitrophenyl- >C-N-N]-I NO, | 2.4 Dinitrophenyl-
hydrazine hydrazone
0 i
I =N-NH —C— 2
—NH—C—NH, Semicarbazide >C N-NH —C~—NH, Semicarbazone

52 Carbonyf group
53 Red orange colour

56 CH, + H0

b

55. Clemmensen reduction

70. RCHO + 2[/’19(NH3)2]+ + 30H- — RCOO- + Ag+
H20 + LNH3
il Aﬁphaﬁc aidahyde and B-hydraxy ketone

TZ A - A1U¢W5 COPPCJ' SH{P;M’*& B s ROCJ'JC”C SGH
13 AI*R’I‘HG SOJ!IUM Pollassfum farf‘ra*e



. Reddish brown
15. R-CHO + CuZ+ + OH- = RCOO- + Cu20 + H20

6. F

T7. Sedium potassium citrate
0]

Il
78 R—C—ONa + CHX,
CH:|

/ONa + CHCI,

80. CH3CO- and CH3CH(OH)-
8l Ketol
82 CH3-CH=CH-CHO
CH,

&3 |

CH,-C=CH-CO-CH,
8. dilNaOH or any base in the Ist reaction, Jchydrafion
175 hzaﬁ'ng in the 2nd reaction

O
8. @—cn:cn-ﬂ—@

&6. Hydﬂ'd‘e shift

87 Conc. NaOH/KOH

88 Benzgl‘ alcohol + Formic acid
89 Small

0O,N.
NNH-@‘
% U

a Perfumerg and a‘ye indusfry
92 Acetic acid, :'Hnbd acefmtz_ w'nyf' acefm{e, Palymzrs
and druqs

+ CARBOXYLIC ACID

93. Propionic acid

9. Ethanedioic acid

495. HOOC-CH2-CO0H

96. HOOC-(CHDL-COOH

97 Oxalic acid, malonic acid succinic acid, gl'u‘\“aric acid,

EJIIF!‘C acid [Mnemonic - OM Shanti Gaol

CH,COOH
"y

99 (i) 2-Methyleyclopentanecarboxylic acid
(ii) 3-Pﬁ¢nyi;prapanaic acid

100. KMnOl, K2Cr207 and Jones reagzml

101 Cr03 in acidic media

102. RCOOH

COOK COOH
n O (Y

COOK COOH
o Oy e, 9

105. 5i1.res noﬂ‘ling as iler‘ﬁary group is not affected

106. RCOOH
107, CH3COOH, 3 NH3

J 0 8 + NH,

109, R-C00-MgXs, RCOOH
0. 2 C6H5CO0H,

i

12 AgKOH/H20

II3. Hot cone. KMnOl/Hs

4. CH3-CHZ-COOH

II5. Kach reaction, markovnikov

6. R-CH2-COOH + C02

KMnO -H,S0,
n Heal

I8 Q Br Lll‘lcr Q- Mab [dry lwli
a /°
C Qc
\OH

O,N O.N

+ CHOH

"O0H
"O0OH
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120. T

121 This is due to more extensive association of
carﬁaxyﬁc acid molecules t(hrougﬁ infermolecular H
banding

122 b

123 F

24 F

125 Ph <! <Br<(Cl<F<CN<NOZ<CF3
126. T

121 F

128 Hfjh e!'zm‘runzgaﬁw"}y of sp2 hybnafised C o which
-COOH is attached

7 N\
29 CH,-C C-

CH,
O
130. Efc:fraphiﬁc
131 PCI3
132 RCOCI

133. RCOCT + SO2 + HCI

I3L. Because the other Frod‘um(s are gaseous and
escape the reaction mixture

135. A -CH3COO0-NH!+, B -CH3CONH2

31T

138 LAHU or BZH6

139 F

I40. R-H + Na2C03

1Ll () - X2/Red Phosp#orus, (i) - H20

L2, fo.‘-VofharJ—ZefiﬂsLy reaction

b3 F. No reaction. Tﬁe_q do not reaction because the
ca"'afyﬁ: aluminium chloride 9c‘fs bounded 1o carbaxyﬁc

acid
COOH

Il
Br 0]

“‘*5 CHCIOPGHILGHOHG " fBJ’anc's ruch



