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NOTES OF PERIODIC PROPERTIES .
Chapter 1

ALKYL & ARYL HALIDES

NOMENCLATURE OF ALKYL & ARYL HALIDES

In the common system, aliphatic halogen derivatives are named as alkyl halides. The words
nld, secd, tertl, isolJ , neol] & amyl are usually used in writing the common names. In IUPAC nomenclature
they are named as halo alkanes.

Example:
Formula Common name IUPAC name
CHsCl Methyl chloride Chloro methane
CH3CH,CH,CI n — propyl chloride 1 —chloro propane
HsC Isopropyl chloride 2 — chloro propane
CHCI
H3C

PREPARATION

(1) From Alkanes: Alkanes react with halogens in the presence of light to give alkyl halides.

RH+Cl, 0™ - RCl+HCI
CH, +Cl, O - CH,CI+HCI

Alkyl halides formed further react with halogen to give di, tri and tetra halogen compounds.

(2) From alkenes: Alkenes add halogen acids to give halides. For example

CH, = CH, +HCI 0 0= CH, - CH,CI

Markonikoff’s rule: In the addition reactions of unsymmetrical alkenes the —ve part attaches to the
carbon atom having lesser number of H-atoms. E.g.

cl
H3C—CH=CH,+HCI 0 O- H3C—CH—CH,

In case of HBr if peroxide is added antimarkonikoff’s addition takes place which is also called Kharash
effect or peroxide effect e.g.

CH, —CH=CH, +HBr 0 B§'™1, CH, - CH, - CH, -Br
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(3) From silver salt of carboxylic acids:

RCOOAg +Br, U FF'o- R -Br + CO, + AgBr
This reaction is called Borodine Hunsdiecker reaction.
(4) Finkelstein reaction: Alkyl chlorides and bromides reacts with Nal in acetone to give alkyl iodides.

R —Cl+Nal O 9" R =1+ NaCl

This reactions is possible because Nal is soluble in acetone but NaCl and NaBr are insoluble in acetone.

(5) By the action of HCI, P and Br, and P and |,, PCls, SOCI;, on alcohols.

C,HsOH 0 0 M9 . ¢,H.Cl
anhydrousZnCl,

C,HsOH O [PFPE"ERPs . C,H Br

C,HsOH O 3fF _. C,H.l
Pl;

C,HsOH 0 Fff5 = C,H.Cl
PCly

C,H:0H O BPfE — C,H:CI

PHYSICAL PROPERTIES

Halo Alkanes
1. Boiling Points

The boiling points of haloalkanes are in the order RCl < RBr < RI. It is because with increase in size and mass of
halogen atom the magnitude of Vander Waal’s forces of attraction increases.

Among isomeric alkyl halides, the boiling point decreases with increase in branching in alkyl group.
e.g the decreasing order of boiling point among the isomers of butane is
CH5(CH,)CH,CI > H3C——CH—CH,CH; ,  H3C——CHCH,CI > (CHs);CCl

cl CH,

For same halogen, the boiling point increases with increase in molecular mass.

e.g. CH3Cl has lower boiling point than CH;CH,CI

The boiling points of various halogen compounds increase with increase in number of halogen atoms.
For e.g. boiling point of CCl, is more than boiling point of CHCl; which is further more than CH,Cl,
Halo Arenes

1. Boiling point

The boiling points of mono halogen derivatives of benzene follows the order:

lodo > Bromo > Chloro
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The boiling points of isomeric dihalo benzenes are nearly the same. However their melting points are quite
different. The melting point of para isomer is generally 70 — 100 degrees more than the melting points of ortho &
meta isomers.

Cl Cl cl
Cl
Cl o
B.P 453 K 446 K 448 K
M.P. 256 K 249 K 325K

The higher melting point of p — isomer is due to its symmetry which leads to more close packing of its molecules
in the crystal lattice.

2. Solubility

Haloarenes are insoluble in water, acids or base but are soluble in organic solvents.

Haloarenes are insoluble in water because they can not form hydrogen bonds with water molecules.
3. Density

They are all heavier than water. Their densities follow the order:

lodo > Bromo > Chloro

CHEMICAL PROPERTIES

Haloalkanes are highly reactive class of aliphatic compounds. Their reactivity is due to the presence of polar carbon
—halogen bond in their molecule. In general for a given alkyl group, the order of reactivity decreases as:

lodides > Bromides > Chlorides

NUCLEOPHILIC SUBSTITUTION REACTION

In halo alkanes, the halogen atom is attached to ‘
the carbon atom. As the halogen atom is more 6+ o
electronegative than carbon, the bond between —C—X
carbon & halogen is polar in character. ‘

Due to the presence of partial positive charge on the carbon atom, the nucleophiles can attack on electron
deficient carbon.

R:X + :Z_ — »R:7 + X_
nucleophile halide ion

The order of reactivity of various alkyl halides towards nucleophilic substitution is in the order:

Rl > RBr > RCl > RF

CHEM: Er. ADITYA KATYAL 3 M:
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Mechanism

Nucleophilic substitution reactions in halides containing C — X bond may take place through either of the two
different mechanism — SN'& SN°.

SN! mechanism (Unimolecular Nucleophilic Substitution)

In this type the rate of reaction is dependent only on the concentration of alkyl halide i.e.
Rate = k[RX]
Step1l:

In this step the alkyl halide slowly dissociates into halide ion & carbocation.

CHg CHj
HsC C Br ——»H4C c®+ &® Slow
CHg CHj
Carbocation
Step 2:

In the 2™ step carbocation at once combines with the nucleophile to form the final substituted product.

CH, CHj
©
HSC—C + VZ — H3C—C_Z ..... fast
nucleophile
CH, CHj

The order of reactivity of various alkyl halides through SN* mechanism is
3°52°51°
Allylic & benzylic halides show greatest reactivity through SN* mechanism due to stability of allylic & benzylic

carbocations.

Stereochemistry of Sy1 reactions: In Sy1 reactions, carbonium ions are the intermediates and these are

planar chemical species. The attack of the nucleophile on this carbonium ion can take place with equal ease from
either face of this flat ion. Thus, if the alkyl halide is optically active but it would be a racemic mixture.

Gt ,
Inversion

H,O
CH : H b HO— < H (Predominates)
Ciftn_ < CH,
H— G- Brlonisation, c/ Br-
b

CH, |CH C6H13\
H— G OH Retention
CH, 2

Bromooctane ionizes to produce the planar 2-octyl carbonium ion. Now if the attack were purely random, then we
would expect equal amounts of the two isomers i.e., we would get a racemic modification. But the product is not
completely racemised because the inverted product exceeds its enantiomer.

PHYSICS : Er. DIPIN KATYAL 4 M:
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The most plausible answer to this question lies in the fact that the attack of the nucleophile occurs before the
departing ion has completely left the neighbourhood of the carbonium ion.

Sy> Mechanism (Bimolecular Nucleophilic Substitution)
In this type the rate of reaction is dependent on the concentration of alkyl halide as well as nucleophile i.e.
Rate = K[RX] [OH]

Primary alkyl halides react by SN’ mechanism via formation of transition state.

H
H H
- o- o by
HN 6By + OH— HY -\é---m—» HO—CH +Br
H H

The order of reactivity of various alkyl halides through SN” mechanism is
1°>2°>3°
Stereochemistry of Sy 2 reactions: In Sy 2 reactions, attack of the nucleophile (e.g., OH ) takes place

from the back i.e., from the side remote from the leaving group (e.g., Br™ ) and hence such reactions are always
attended by inversion of configuration

Factors affecting SN1 & SN2 Mechanism

The reaction mechanism, SN1 or SN2, followed by nucleophilic substitution depends upon a number of factors.
These factors are

1. Nature of alkyl halides: Primary alkyl halides react through SN2 & tertiary alkyl halides through SN1
mechanism.

2. Nature of Nucleophile: Strong nuclophile favour SN2 mechanism whereas weak nucleophile favours SN1
mechanism.

3. Concentration of Nucleophile: High concentration of nucleophile favours SN2 while low concentration favours
SN1 mechanism.

4. Nature of Solvent: Polar solvents favour SN1 mechanism.

Some nucleophilic reactions are as follows:

1. Replacement by hydroxyl group (formation of alcohols)

Haloalkanes on treatment with aqueous solution of KOH or moist silver oxide give alcohol.

RX +KOH(aqg) O O- ROH +KX

RX +Ag,O O ML, ROH + AgX

oxide

CHEM: Er. ADITYA KATYAL § M:
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2. Replacement by Alkoxy (Williamson’s synthesis)

Haloalkanes on treatment with alcoholic sodium or potassium hydroxide form ethers. This reaction is known as

Williamson’s synthesis
R—X+ {OR —  » R—O—R' 4+ ¢ X

3. Replacement by cyano group
Haloalkanes on treatment with alcoholic KCN give alkyl nitriles or alkyl cyanides as major product.
R—X 4+ :CN 5 R—C=N + ¢ X
Alkyl Nitrile
4. Replacement with Isocyanide Group

On reaction with alcoholic silver cyanide solution, haloalkanes give alkyl carbylamines or alkyl isocyanides as the

major product along with or small amount of alkyl cyanide.
RX+alc. AgCNO OO - RO NC + AgX

Isocyanide
5. Replacement by Amino Group

On heating haloalkanes with alcoholic ammonia solution in a sealed tube, halogen is replaced by [ NH, group to
form primary amine.

RO X+NHs(alc) O OO - RO NH, + HX
Primary amine

In case haloalkanes is in excess, the other 2 hydrogen atoms of amino group are also replaced by alkyl groups
leading to the formation of secondary & tertiary amines.

CoHs O Br+ HNHC,Hs 0 0 O — (C,Hs),NH + HBr
Diethylamine
6. Replacement by Nitro group
On treating ethanolic solution of haloalkanes with silver nitrite (Ag I O I N = Q), nitro alkane is formed.

0
V4

R—X 4+ AgNO, — » R—N + AgX

(0]
Nitroalkane

It is because the bond between Ag [1 O being covalent, the lone pair on nitrogen act as attacking site for

nucleophilic substitution.
7. Replacement by Nitrite group

On treatment of haloalkanes with potassium nitrite alkyl nitrite is formed.
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RO X+KNO,OODO - RO OO N=0+KX
Alkyl nitrite

10.Replacement by Alkynyl Group

_ -+
On treating halo alkanes with sodium alkynide RC—CNa higher alkynes are formed.
- = + R
R—X 4+ CH=—C Na ——» R—C=—CH + NaX

11.Replacement by Carboxylate Group

Haloalkanes on treatment with silver salt of carboxylic acids in ethanol give esters.

I i

R—X + R—C—0 ——» R—C—O0—R +:x
Haloalkanes ester

12.Replacement by Hydride lon

Alkyl halides on reaction with lithium aluminium hydride in the presence of dry ether as solvent vyield
corresponding hydrocarbon.

RX+:H™ o R—H4:X

Dehydrohalogenation Reactions or [3 - elimination Reactions

When halo alkanes are heated with alcoholic KOH, they undergo dehydrohalogenation to form alkanes. These
reactions are called B - elimination because the hydrogen atom present at
B - position of halo alkanes is removed.

N -

H—C—C + :OH@lc) —— C—C + H,0+ X~
| -

X

CH; 0 CH, O Br+KOH (alc.) O O O - H,C=CH, + KBr +H,0

Ethene
The reactivity of haloalkanes towards elimination reaction follows the order
Tertiary > secondary > Primary

This is because tertiary alkyl halides on dehydrohalogenation form most substituted alkenes which are more stable
& are formed at faster rate.

Among various halides with same alkyl group the order of reactivity is
Rl > RBr > RCl

In case the haloalkanes can eliminate hydrogen halide in 2 — different ways, the preferred alkane is the one which
is maximum alkylated (most substituted).

CHEM: Er. ADITYA KATYAL 7 M:
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»H,C—CH=CH—CH,4
But-2-ene Major (80%)

alc. KOH

H3C_CH2_CH_CH3
heat
Br » HyC——CH,~CH=CHj,

But-1-ene Minor (20%)
fore.g.

Reactions with Metals

1. Reaction with sodium (Wurtz reaction)
Haloalkanes react with sodium in the presene of ether to form alkanes.
2RX +2Na O M- R - R + 2NaX

2. Reaction with Magnesium

Haloalkanes react with magnesium in the presence of dry ether to form alkyl magnesium halide (Grignard
reagents)

RX +Mg O B 850 RMgX

Grignard reagents are organometallic compounds, i.e. compounds having metal carbon bond. Grignard regents are
highly reactive. They react with proton donors (acids) to give hydrocarbons.

RMgX +Hz 0 0~ R ~H+MgX(Z)

Difference in Reactivity of C — X bond in Alkyl halides & Aryl halides

Aryl halides are much less reactive towards nucleophilic substitution reaction than haloalkanes. The less reactivity

of aryl halides can be explained as follows:

1. Withdrawal of Electrons by benzene & stabilization by resonance

In aryl halide, the electron pair of halogen atom is in conjugation with TT electrons of benzene ring. Thus

halobenzene is a resonance hybrid of following structures:

e +%0 o o ok
T
- C - - " -
0) '—J

(D) \)
(1) av) (V)

The contributing structures Il, lll & IV indicate that C [0 X bond has partial double bond characters.

As a resultant the C [0 X bond in halobenzene is shorter & hence stronger as compared to that in alkyl halides.
Thus cleavage of C 0 X bond in halobenzene becomes difficult which makes it less reactive towards nucleophilic
substitution.
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2. Different hybrid states of carbon atom

In haloalkanes, the carbon atom bearing halogen is sp3 hydridized while halogen bearing carbon atom is sp2
hybrized in haloarenes. sp2 hybrid orbital is smaller in size due to greater
s — character. As a result bond in haloarenes is smaller & is cleaved with difficulty.

3. Polarity of C[0 X Bond

The C 0 X bond in halo alkanes is more polar than the C 0 X bond in haloarenes. Now greater the polarity of bond
more is the reactivity.

Reactions of Aryl Halides

Aryl halides being less reactive, can be made to react under drastic conditions.

Nucleophilic Substitution Reactions

1. Replacement by Hydroxyl group

On heating chlorobenzene with an ag. solution of NaOH at 623 K under 300 atm pressure, sodium phenoxide is
formed which on subsequent acidification produces phenol.

ONa OH
H+
+ NaOH 623K, 300 atm - -9 - Na+

Sodium phenoxide

Cl

2. Replacement by Cyano Group

When heated with anhydrous CuCN in the presence of pyridine or dimethyl formamide at 470 K, bromo benzene
gives cyanobenzene.

Br + CUCN——> CN *+ CuBr

Phenyl cyanide

3. Replacement by Amino Group

Halogen atom of haloarenes is replaced by amino group by reacting it with aq. NH;; & in presence of catalyst, Cu,0

2 Cl #2NHg+ Cu,0—— 5 5 NH,* 2CuCl+ H,0

Chloro benzene
Aniline

Reactions with metals

1. Action with magnesium
Aryl bromides & iodides form Grignard’s reagents with Mg in dry ether.

CHEM: Er. ADITYA KATYAL 9 M: 7757025753
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Ether

Phenyl Magnesium bromide

Bromobenzene

2. Reaction with Sodium

Aryl halides react with sodium in the presence of ether. During reaction two phenyl rings unite. The reaction is
called Fittig reaction.

2 @CI ) 2Na B " + 2NaC|

Bromobenzene Diphenyl

However aryl halides when treated with halo alkane & sodium in dry ether undergo Wurtz fitting reaction.

Ether
Cl + 2Na+ CH3Cl — > CHs + 2NaCl

toluene

RING SUBSTITUTION REACTIONS

An aryl halide undergoes electrophilic substitution reactions in benzene ring. The presence of halogen atom in the
ring directs the incoming substituent to the ortho & para position.

Aryl halides are less reactive than benzene towards electrophilic substitution reactions.

Some ring substitution reactions of aryl halides are given below:
1. Halogenation

Halogentation takes place in the presence of iron or FeCl; or anhydrous AICl; as a catalyst.

Cl cl
Cl
F FeCl
+ a, e or FeCl 5 .
Cl

Cl

1, 2 - Dichloro benzene

1, 4 - Dichloro benzene

2. Nitration

Cl cl al
NO,
HNOg3 + conc.H;SOy4
> +
A

1-chloro - 2 -nitro benzene
NO,

1-chloro - 4 -nitro benzene

PHYSICS : Er. DIPIN KATYAL 10 M:
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3. Sulphonation

Cl cl cl
SO3zH
+ H,SO, A > +

2-chloro benzene sulphonic acid

SO3H

4-chloro benzene sulphonic acid

4. Friedel Craft’s Alkylation

With alkyl halide in presence of anhydrous AlCls, alkylation takes place for e.g.

cl c
CH
Anhyd - AIC
+ CH,CI o g R

2 chloro toluene

Cl

CHj

4 - cholo toluene

5. Friedel Craft’s Acylation

Cl

Cl cl
COCH 3
+ CH scoC Anhyd. AICI, .
0 - chloro acetophenone (minor)

COCH 3
p - chloro acetophenone (major)

CH: HALOALKANES & HALOARENES

CHEM: Er. ADITYA KATYAL 11
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(SUBJECTIVE ASSIGNMENT)

CONCEPTUALS

1. The bond length of C-Cl bond is larger in haloalkan  es than that inhaloarenes.
Ans. In haloalkane halogen is attached to sp® hybridized carbon whereas in haloarenes
it is attached to sp? carbon.

In sp2, the % of s-character is more so it is more closer to nucleus as compared
to sp3.

2. Although alkyl halides are polar in nature but are not soluble in water.
Ans. Because the energy required to break is more tharyg released when new
attraction is set up between haloalkane and wa&teit is not soluble.

3.tert-butyl bromide has lower boiling point than n-butyl bromide.
Ans.The tert-butyl bromide is a branched compound whkithoccupy less surface
area so it have low boiling point as compared ttyl bromide.

4. haloalkanes react with KCN to form alkyl cyanide as main productwhile with
AgCN alkyl isocyanide is the main product.
Ans. KCN is ionic and provides CN-ions in solution. So alkyl will attack through carbon
because of C-C Strong bond.

But AgCN is a covalent compound in which only nitrogen is free to donate pair so
it forms isocyanide.

5. Sulphuric acid is not used in the reaction of alcoh ol with KI.
Ans. In the presence of H2S04, Kl produces HI. Since H2SO4 is an oxidisig agent it
oxidises HI to form 12

So Rx between alcohol and HI is not possible.

6. Thionyl chloride is the preferred reagent for conve rting ethanol
tochloroethane.

Ans. Because the byproduct formed in this reactionragaseous state which can
be removed easily [SO2(g) & HCI (g)]

7. Haloalkanes undergo nucleophilic substitution react ion easily but haloarenes
do not undergo nucleophilic substitution under ordi naryconditions.

Ans.(i) Due to resonance in haloaranes the (C-X) bond acquires partial double bond
character which is difficult to break resonance structure

(i) In haloaranes , the phenylcation is unstable.

(iif) Because of the repulsion by (-)ve charge in benzene ring nucleophile is not able to
approach the benzene ring.

8. 2, 4-dinitro chlorobenzene is much more reactive th an chlorobenzenetowards
hydrolysis reaction with NaOH.

Ans. The NO2 group at ortho and para position withdraw electron density from
benzene ring and this attach of nucleophile takes place easily.

PHYSICS : Er. DIPIN KATYAL 12 M:9808227623
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9. Grignard reagent should be prepared under anhydrous conditions.
Ans.Because even traces of moisture will react with Grignard reagent to form alkanes.

RMgX + H20 — RH

10.the dipole moment of chlorobenzene is lower than th at of cyclohexylchloride.
Ans. In chloro bonzene the Cl atom is linked to sp2 hybridised carbon atom. In
cyclohexyl chloride the Cl is linked to sp3 carbon atom. sp2 hybridized has more s-
character than sp3 hybridised. So density of e*s of C-Cl bond is more in
Chlorobenzene and hence its bond lenth is shorter.

11. neopentyl bromide undergoes nucleophilic substituti on reactions verySlowly
Ans. Due to large steric his drance in neopentyl chloride, and also the carbon attached
to halogen is 1° (primary). So nuclophillic subs. is difficult.

12. vinyl chloride is unreactive in nucleophilic substi tution reaction.
Ans. The carbocation formed in Vinyl chloride is unstable so it does not show this Rxn.

13. An optically inactive product is obtained after the hydrolysis of opticallyactive

2- bromobutane.

Ans. The hydrolysis occurs by SN1 pathway. The carbocation is formed first which gives
a mixture of (+) butan-2-ol in second step.

14. The treatment of alkyl chloride with aqueous K =~ OH leads to theformation of alcohol
but in the presence of alcoholic KOH, alkene isthe major product.

Ans. In aqueous solution, KOH is almost completely ineal to giveOH ™ ion which being a better
nucleophile gives a substitution reaction on aliglides to form alcohol. But an alcoholic solutiahn
KOH containing alkoxidg RO™) ions which being a much stronger base ted = ion preferentially

snatches &1 " ion from an alkyl chloride to form alkenes.

15 Haloalkanes under go nucleophilic substitution wher eas haloarenes under go electrophilic
substitution. Explain.

Ans. In haloarenes —ve charge gets localised on aresieg resonance, therefore they undergo
electrophilic substitution.

Haloalkanes have electrophilic carbon centre duymtarity of C——X bond.

16 What is the function of anhyd. ZnCl, in the reaction of alcohols with conc. HCI (or
Lucas reagent)?

The function of anhydrous zinc chloride is to help in the cleavage of C — O bond. Being a lewis
acid anhydrous ZnCl, co-ordinates to the O-atoms of R — OH and thus weakens the C — O bond
which then breaks to give carbocation. Moreover anhyd. ZnCl, acts as a dehydrating agent and
helps the reaction to go in the forward direction.

17 Why is () -butan -2-ol is optically inactive?
ans. The (£) -Butan-2-ol is optically inactive because it existwo enantiomeric forms which are non-

superimposable mirro images of each other. Bothigbmers are present in equal amounts therefore, it
does not rotate the plane of polarized light armpiscally inactive.
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CH3 : CH3
W\ E CH,CH3/ AN
HO/ H CHCHs H OH

50% -(+)Butan-2-ol 50% -(-)Butan-2-ol

18. Although chlorine is an electron withdrawing gr oup, yet it is ortho-,para- directing in
electrophilic aromatic substitution reactions. Why?

19. p-dichlorobenzene has higher melting point than those of o- and m-isomers.
Ans. P-Dichlorobenzene has higher melting point than tledse— and m—isomers because it is more

symmetrical and packing is better in solid form.
Hence, it has stronger intermolecular force ofatton thano —and m-isomers.

FOR PRACTICE

19. Account for the following :
(i) Sulphuric acid is not used during the reaction of alcohols with KI.

(i) p-methoxybenzyl bromide reacts faster than p-nitrobenzyl bromide with ethanol to form an
ether product.

(iii) Organic halogen compounds used as solvents in industry are chlorides rather than bromides
and iodides.

(iv) Wurtz reaction fails in case of tert-alkyl halides.
(v) Alkyl halides are insoluble in water though they contain a polar C -X bond.

20. Benzyl chloride is more reactive than chlorobenzene towards nuclephilic substitution.
Explain.
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REACTION COMPLETION

1. Write the products of the following reactions:

o\ 7 S
i —\ O ,ppy, (il CH-CH-C:i=i:i+
LN
Hn H
A /CHE—F=CH + HBr m

2. Draw the structures of major monohalo
products in each of the following reactions:

OH CH,CH,
' + 800 ——p ) Br,. heat or
' i O,N UV light
2
CH,0H
llll] g + HQl heat []v]

OH

) CHCH,Br + Nal — (vi) @ + Br,

heat

UV light
3. Identify A, B, C, D, E, R and R:in the
following:

Qm + Mg  _dwether. 5, HO .
R-Br + Mg -_dwether, ¢ DO CH,CHCH,
CH, CH, D
c113<~—’»0113 Najether gy M2, p

CH, CH,

4. |dentify the products formed in the following
sequence :

Cl  NaCN_ H'/H,0
L L B
(i)
I
Br\A
(i) Br alc. KOH A NaNH, o
. H
i) CyH.CH,CHBrCH, 2=KOH, , _HB g4
. 3 H
(iv) CH,CH—CH, 2K,  _HBr,
| H,0O,
Br

PHYSICS : Er. DIPIN KATYA

[
(v) CHLCH,CH = CH, + Br, ——=% » A
i __heat
(vij CH4,CH,CH = CH, + Br, UV light

wiy > er +. Y

6. What happens when

(i) n-butyl chloride is treated with alcoholic
KOH,

(i) bromobenzene is treated with Mg in the
presence of dry ether,

(iif) chlorobenzene is subjected to hydrolysis,

(iv) ethyl chloride is treated with aqueous
KOH,

(v) methyl bromide is treated with sodium in
the presence of dry ether,

(vi) methyl chloride is treated with KCN?

INCREASING/
DECREASING ORDER

1. Arrange each set of compounds in order of
increasing boiling points.

(i) Bromomethane, Bromoform, Chloromethane,
Dibromomethane.

(ii) 1-Chloropropane, Isopropyl chloride, 1-
Chlorobutane.

2. In the following pairs of halogen compounds,
which would undergo SN2 reaction faster?

{ )—CHJI and (:\r Cl

A1 and " ()

3. Predict the order of reactivity of the following
compounds in SN1 and SN2 reactions:

(i) The four isomeric bromobutanes

(i) CBH5CH2Br, C6H5CH(C6H5)Br,
C6H5CH(CH3)Br, C6H5C(CH3)(C6H5)Br

CHEM: Er. ADITYA KATYAL
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4. ldentify chiral and achiral molecules in each of
the following pair of compounds.

H H
H 'I.C“"“"' S -[-{f":(_:”un- |
W g i H.-/ "B
HC H
(i) i N e’ N N
A, 7N 3 s :
HC” ' “CH, AT

(i) CH,CHCH,CH, CH,CH,CH,CH,Br

|
Br (i) (i)

5. Which alkyl halide from the following pairs
would you expect to react more rapidly by an
SN2 mechanism? Explain your answer.

(i) CH,CH,CH,CH,Br or CH,CH,CHCH,

Br
fllllp.
(ii) CH...CH,_?HCH.\ or II,C—(li— Br
Br CH,

(iii) CIIHL]JIICIIECILU]' or CILCIIz(",HCILljr
CH, CH,

9. In the following pairs, which halogen

compound undergoes faster (i) SN1 and (ii) SN2

reaction?

a) (CH3)3CCl and C6H5CH2CI

b) C6H5CH2CI and C6H5C(CI)C6H5

¢) CH2 = CH-CIl and CH2 = CH-CH2ClI

d) C6H6C (CH3) (C6H5)Br and C6H5CH
(C6H5)Br.

9. Arrange the following in the increasing order
of properly indicated :

(i) bromomethane, chloromethane,
dichloromethane. (Increasing order of boiling
points).

(i) 1-chloropropane, isopropyl chloride, 1-
chlorobutane (Increasing order of boiling point)

(iii) dichloromethane, chloroform, carbon
terachloride. (Increasing order of dipole moment.

(iv) CH3F, CH3CI, CH3Br, CH3I (Increasing
reactivity towards nucleophilic substitution and
increasing order of dipole moment)

(v) o,m.p-dichlorobenzenes (Increasing order of
melting points).

10. Arrange the compounds of each set in order
of reactivity towards SN2 displacement:

(i) 2-Bromo-2-methylbutane, 1-Bromopentane,
2-Bromopentane

(i) 1-Bromo-3-methylbutane, 2-Bromo-2-
methylbutane, 3-Bromo-2-methylbutane

(iii) 1-Bromobutane, 1-Bromo-2,2-
dimethylpropane, 1-Bromo-2-methylbutane, 1-
Bromo-3-methylbutane.

PREDICTION

1. Identify all the possible monochloro structural
isomers expected to be formed on free radical
monochlorination of (CH3)2CHCH2CHS3.

Write structures of different dihalogen
derivatives of propane.

2. Among the isomeric alkanes of molecular
formula C5H12, identify the one that on
photochemical chlorination yields

(i) A single monochloride.

(ii) Three isomeric monochlorides.

(iii) Four isomeric monochlorides.

3. A hydrocarbon C5H10 does not react with
chlorine in dark but gives a single monochloro
compound C5H9CI in bright sunlight. Identify the
hydrocarbon.

4. Predict all the alkenes that would be formed
by dehydrohalogenation of the following halides
with sodium ethoxide in ethanol and identify the
major alkene:

(i) 1-Bromo-1-methylcyclohexane

(ii) 2-Chloro-2-methylbutane

(iii) 2,2,3-Trimethyl-3-bromopentane..

7. Primary alkyl halide (A) C4H9Br reacted with
alc.KOH to give ‘B’. ‘B’ when reacted with HBr to
give ‘C’, which is an isomer of ‘A’. When ‘A’
reacted with Na metal, it gave a compound ‘D’

PHYSICS : Er. DIPIN KATYAL




UNILEARN CLASSES PHYSICS : Er. DIPIN KATYA

CsHais that was different from the compound,
when n-butyl bromide was reacted with Na. Give
the structural formulas of ‘A’ to ‘D’ and write the
chemical equations of reactions involved.

8. An alkyl halide X having molecular formula
CeH13Cl on treatment with potassium tert-
butoxide gives two isomeric alkenes Y and Z but
alkene y is symmetrical. Both alkenes on
hydrogenation give 2, 3-dimethylbutane. Identify
X,Y and Z.

9. A hydrocarbon .A. (C4H8) is added with HBr
in accordance with Markonikov.s

rule to give compound .B. which on hydrolysis
with aqueous alkali forms

tertiary alcohol .C. (C4H100). Identify A, B and
C.

10. An organic compound (A) having molecular
formula C3H7Cl on reaction with alcoholic
solution of KCN gives compound B. The
compound B on hydrolysis with dilute HCI gives
compound C. C on reduction with H2/ Ni gives 1-
aminobutane. Identify A, B and C

D.P.-1

1. Write structural formula of the following
(i) Benzyl chloride

(ii) 4 — chloropent — 2 — ene

(iii) 1 — bromo — 2, 2 — dimethyl propane
(iv) 3 — chloro — 2, 4 — dimethyl pentane

2. Explain why chloroform (CHCI3) is not soluble
in water although it is polar.

3. Melting and boiling points of alkyl halides are
higher then their corresponding alkanes. Why?

4. Arrange the following in increasing order of
density

CHCI3, CH2CI2, CCl4, CH3CI

5. Arrange each set of compounds in order of
increasing boiling point.

(i) Methyl bromide, methylene bromide,
bromoform.

(i) n — butyl chloride, iso — butyl chloride, tert —
butyl chloride.

6. In the following pairs of halogen compounds,
which compound undergoes faster SN1
reaction?

Cl ~

(i) /}\ and I
Cl

[) A~

7. Out of ethyl bromide and ethyl chloride which
one has higher boiling point and why?

and SNl

8. Arrange the following compounds in

decreasing order of SN1 reactions.

(i) CH3CH2CH2CI, CH2 =CH
CHCICH3, CH3CH2CHCICH3

(i) BrC2H5 CH3CHCH; (CH3)3CBr

Br
9. Of the two bromo derivatives
C6H5CH(CH3)Br and (C6H5)CH(C6H5)BT,
which one is more reactive in SN1 substitution
reaction and why?

10. Which is faster in following pairs of halogen
compound in SN2 reactions?

@ He' N g & “%L/\(
Cl

Br
HC O Br FEC/B}\
(b) FbC/\E\/ & ne o O

D.P.-2

1. Vinyl chloride does not give Sy reaction but allyl
chloride gives. Explain.

2. Find X, Y & Z in the following sequence of
reaction:

@ 0 &9 x O ﬁ;‘;ﬂ“@ y 0f#Hh, Zz

3. Tert-butyl bromide reacts with ag. NaOH by
SN1 mechanism while n-butylbromide reacts
with SN2 mechanism. Why ?

4. Why alkyl halides are generally not prepared
in laboratory by free radical halogenations of
alkanes ?

5. Hydrolysis of 2-bromo-3-methylbutane (2°)
gives only a-methyl-2-butanol (3°). Explain.

CHEM: Er. ADITYA KATYAL
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7. How may the two substances in each of the
following pairs be distinguished from each
other?

(i) Chlorobenzene and hexyl chloride.
(i) CH2 =CH - CH2Br and CH3CH2CH2Br

(i) p-Bromobenzyl chloride and chlorobenzyl
bromide

8. Identify X, Y & Z in the following reactions

CoHCl O '~ X O [ BH - Y D[R~ 2

9. Write the structure of the major organic
product in each of the following reactions:

(i) CH3CH2CH2CI + Nal ->

(i) (CH3)3CBr + KOH ->

(iii) CH3CH(Br)CH2CH3 + NaOH ->
(iv) CH3CH2Br + KCN ->

(v) C6H50Na + C2H5CI ->

(vi) CH3CH2CH20H + SOCI2 ->
(vii) CH3CH2CH = CH2 + HBr ->

(vii) CH3CH = C(CH3)2 + HBr ->

10. Arrange the following compound
according to decreasing order reactivity
towards SN! reaction
(CH,),CClI (CH,),CBr
") (1)
(CH,),ClI (CH,),CHCI
() (v)
D.P.-3

1. Identify and indicate the presence of centre of
chirality, if any, in the following molecules. How
many stereoisomers are possible for those
containing chiral

centre :

() 1, 2-dichloropropane

(i) 3-bromopent-1-ene

2. Write the main products when :

(i) n-butyl chloride is treated with alcoholic KOH
(i) 2, 4, 6-trinitrochlorobenzene is subjected to
hydrolysis.

(iii) Methyl chloride is treated with AgCN.

3. The end product “Z” in the following reaction,
ethylamine 0 BB = X OOy 00, 7 i

4. Why alkyl halides are generally not prepared
in laboratory by free radical
halogenations of alkanes ?

5. Write major product of the following reactions

AgCN

ethanol

(i) CH,=CH-Br

CH,

: I
(11) @ . (_‘H_!—(l'—L‘H;,— Br

CH,
D.P.-4

anhyd
—_—
AlCI,

1. Complete the following reactions :
@ CH,—== X sy __HTHO

I..NaOTl

CuCN

Pyrndine, A

fz

ag. KOI1

>Y >Z

(i) C,H, —=>X

(ifi) CH ,CH,Br —_; A

(iv) 3-ethylpent-2-ene — 2222 4 B

3. Predict the order of reactivity of following
compounds in dehydrohalogenation
CchH(Br)CH3, CH3;CH,CH,Br, (CH3)2CH 0
CH,Br, (CH3)3C O CH,Br

Product [Y] in the following reaction will be

CHy —CH, —CH, O BHY L [X] — N2 [y]
dry ether

COMPETITION SECTION

PHYSICS : Er. DIPIN KATYAL
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Among the above, the true statements are
OBJECTIVE QUESTIONS a) only A and B b) A, B and D
(HALOALKANES & HALOARENES) c) only Band C d) A, C and D

9. Iniodination of alkanes, iodic acid is used to

1. (CH,) CHBris a) catalyse the reaction.
a) pri-pentyl bromide b) remove HI by reduction and to prevent
b) sec-pentyl bromide reverse reaction.
c) ter-pentyl bromide c) oxidise HI to prevent reverse reaction
d) iso-pentyl bromide d) to liberate free,Inecessary for iodination

10. Halogenation of alkanes with halogen gives
a) only alkyl halides

2. Alkyl halides are b) alkyl halides and geminal dihalides only
a) Mono halogen derivatives c) alkyl halides and vicinal dihalides only
b) dihaloalkanes d) mixture of all possible halogen derivatives
¢) monohaloalkanes of alkanes.
d) mono, di and trihaloalkanes 11. Inthe reaction, B + HBr + A; Ais
3. CHXisa a) n-propyl bromide
a) pri-alkyl halide b) sec. butyl bromide
b) ter-alkyl halide c) iso-propyl bromide
b) see-alkyl halide d) dibromopropane
d) pri or see or ter- alkyl halide 12. Butene-l when treated with HBr gives
a) sec. butyl bromide
CH,-CH- X-CH, b) n-butyl bromide
c) I-bromo butane
4 H d) 2-butyl bromide
' 13. In the reaction, 2-Methyl propene + HIl + B; B

a) 2-halo, 3-ethyl butane

b) 2-halo, 3-ethyl pentane

c) 2-halo, 3-methyl butane

d) 2-halo, 3-methyl pentane
5. (CH,),CH.CHBr is named as

a) 1-bromo, 2-methyl propane

b) 1-bromo, 2-methyl butane

c) pri-butyl bromide

is
a) ter-butyl iodide b) 2-iodobutane
c) iso-butyl iodide  d) I-butyl iodide

14. In the reaction A + HBr ter-butyl bromide;
Alis
a) 2-methyl prop-1-ene
b) 2-methyl propane
c) 2-methyl propene

d) 1-butyl bromide d) but-1-ene
6. (CH,).C. Bris called 15. Propene undergoes addition of HBr in the
a) 2-bromo, 2-methyl propane presence of benzoyl peroxide to give
b) 2-bromo, 2-methyl butane a) 1-bromo butane
c) iso-butyl bromide ¢) 1-bromo propane
d) I-bromo, 2-methyl propane b) 2-bromo butane
7. 2-bromo, 2-methyl propane has the structyral  d) 2-bromo propane
formula as 16. In addition of HBr to but-2-ene, which of the
a) (CH),Br b) (CH),CH,Br following is true ?
c) (CH),C.Br d) (CH),CHBr a) The Markownikoff's Rule is obeyed.
8. About alkanes some statements are giyen b) Abnormal addition will take place in the,
below presence of peroxide.
A) Chlorination and bromination take plage ~ ¢) Normal and abnormal addition will give
slowly in dark. the isomers. _
B) lodination is carried out in the presence|of  d) In any case the product is same.
HNO, 17. Peroxide effect is observed in addition, to
C) Halogenation can be carried out by the Propene, of
action of HX. a) HBr and HCr b) HBr and HI
D) Th btained by the reduction of R~ €) Only HBr d) Only HI
)by by are oprained By e TECHERON 9118, In the reaction ROH RI + Ai Als
' a) HPQ, b) H,PO,
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19.

20.

21.

22

23.

24.

25.

26.

27.

28.

PHYSICS : Er. DIPIN KATYAL 20

c) HPQ,

In the reaction,
A+ PC| (CH,),CHCI + POC| + HCI ; Ais

a) 2-hydroxy propane

b) sec. propyl alcohol

C) iso-propanol

d) 2-propyl alcohol

Thionyl chloride reacts with monohydri
alcohols to give

a) alkyl halides b) haloalkanes

c) chloroalkanes d) all these.

In the addition of halogen acids to alken

d) HPQ,

the alkene being same, the order of reactiyi

is
a) HCI > HBr > HI
¢) HBr > HCI > HI

b) HI > HCI > HBr
d) HI > HBr > HCI

In the substitution ofX in RX, by OH- ion, th
alkyl radical being same the order
reactivity is

a) Rl > RCI> RBr b) RI> RBr> RCI

c) RCI> RBr> RI d) RBr> RCI> Rl

In the substitution of Br by OH- ion, the mg
reactive is
a) CHCH,Br
c) (CH).,C.Br

b) CHpBr
d) (CH),CHBr

An alkyl halide can be converted to an

alcohol by the action of

a) Ago + HO b) ale. KOH

c) ag. KCN d) boiling water
Acetonitrile is obtained by the action of ale,
KCN on

a) acetic acid b) ethyl bromide

Cc) acetone d) methyl bromide

Some statements are given below ab
iodoethane.

(A) It reacts with alc. potassium cyanide
give acetonitrile.

(B) It gives ethanol on treatment with mo
Ag20.

(C) It reacts with Na in ether to give propan
(D) With sodium methoxide it gives dimeth
ether.

Among the above, the incorrect stateme
are

a) A, Band C only
c) C and D only
Silver  propionate
iodomethane gives.
a) ethyl propionate  b) methyl propionate
c) ethyl acetate d) methyl acetate.

A solution of iodoethane in ether, whg
treated with metallic sodium, mainly gives
a) iso-butane b) propane

b) A. C and D only
d) all these.

when heated wi

[g)

D
2

F

(0]

pf

St

c¢) n-butane d) sodium propoxide

30.

32.

33.

CHEM: Er. ADITYA KATYA

29.

Reaction of ethyl halide with alkali alkoxide
is called.

a) Wurtz reaction

b) Williamson's synthesis

c¢) Elimination reaction

d) Carbylamine reaction

In the preparation of Grignard's reagent the
use of iodine is

a) to lower down the temperature.

b) to prevent reverse reaction.

c) to remove impuritites.

d) as a catalyst.

2-iodopropane when boiled with ale. KO H

gives
a) propene b) prop-l-ene
C) prop-2-ene d) propane

Some statements are given below

(A) Wurtz reaction can be used to ascend the
alkane series

(B) An alcohol reacts with thionyl chloride
with the evolution of SO

(C) In the reaction of an alcohol with
phosphorus penta chloride one of the products
is PCl,

(D) Dehydrohalogenation of alkyl halide is
possible by the action of ag. KOH.

Among the above, the true statements are
a)OnlyB,Cand D b)Only A.BandC

c) Only Aand B d) Only B and D

In the heterolytic fission of carbon-halogen
bond in 2- methyl2-bromo propane the
carbocation obtained is

a) see-butyl b) see-propyl

c) pri-propyl d) ter-butyl

The reagent, which is useful for the synthesis
of a large number of organic compounds is
obtained by the action of alkyl halide with

a) Mg b) Zn

c) Pb d) Li

. Which one of the following is true about SN2

reaction? (alkaline hydrolysis of alkyl halide)

a) The rate of reaction is equal to [RX] [QH

b) The formation of C—X bond and fission of
C— OH bond are simultaneous.

¢) C—X bond undergoes heterolytic fission.

d) The first step is slower than the second
step.

The reaction with chances of both, retention

as well as inversion of configuration is

a) SN b) SN

¢) both d) none

In reaction which of the following is true?

a) is always negative.
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38.

39.

40.

41.

42.

43.

b) The order of reactivity of alkyl halide |
pri > see> ter

c) It is a second order reacti

d) It is favoured by polar solver

Among the following, which one is true f

nucleophilic reactions ?

a) Their rates are always affected
concentration of alkali.

b) They all pass through only one transit
state.

c) They involve the homolytic fission
carbon-halogen bond.

d) Ther kinetics depend on the alkyl hali
taken.

B
cH

3

can definitely be calle

a) o-bromotoluene  b) fromotoluen

c) p-bromotoluene d) bromotoluen

In chlorobenzene and benzyl chloride, th-
atom is linked to Gxtom whose hybridisatic
is respectively

a) sp, sp b) sp sp®
C) sp, sp d) sp, sp
The IUPAC name of is
Cl
Cl

a) m-dichlorobenzene

b) 2,4-dichlorobenzene

c¢) 1,3-dichlorobenzene

d) p-dichlorobenzene

The CX bond in haloarenes is less reaci
than that in haloalkanes due

a) more electronegativity of-atom bearing

X-atom in haloarenes
b) acquiring partial double bond character
C-X bond in haloarenes.

c) both these d) none of the
The halogen atom attached teatom in the
benzene ring is

a) o-directing with activatior

b) p-directing with activatior

c) O, pdirecting with deactivatic

d) mdirecting with deactivatic

Which of the following when obtained fro
chlorobenzene, represents a nucleop
substitution reaction?

a) phenol b) C-
Nitrochlorobenzene

c) phenyl cyanide d) Both a) and «

CHEM: Er. ADITYA KATYAL
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45.

46.

47.

49.

50.

ol.

52.

53.

54.
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55.

21

Ot~ BO MR-

An electrophilic substitution reaction involv

the replacement of «atom from
chlorobenzene by

a) NH, b) OCF,

c) CN d) none of thes

An example of an electrophilic substituti
reaction is that wherchlorobenzene reac
with

a) Cl/FeCl

b) conc, HNQ+ conc, HSC,

c¢) CHCOCI/Anhyd.AICL,

d) any of these.

Friedal- Craft is acetylation of benzene ri
involves the use of

a) CHCI b) CH,COCI

c) CHCOOH d) either b) or ¢

Aromatic ketonescan be obtained froi
chlorobenzene by

a) Friedalerafts acetylatia

b) nitration

c) Friedal-crafts alkylatior

d) none of these

In the reaction, R—H =C

C,Cis

a) n-propyl alcohol b) isopropyl alcoht
c¢) primary alcohol d) secondaralcohol
In the reaction,

CH,-CH-CH=CH

afayerely i yaleN- AN

oxide
a) butan-l-ol b)butar 2 oI
¢) butan-l, 2-diol d)butar-2,3-diol

R—CHZCIj DﬁD—»ADﬁ"@EBm

this reaction A and B are respecti\
a) alkyl halide and alkene

b) alkene and alkyl halide

c) I-chloropopane and propyl alcot
d) isopropyl chloride and prope

In the reaction,Rx 050 8O @TD» C,
Cis alan

a) alcohol b)aldehyd:

c) acetic acid d¥atty acic

In the reaction,

"Bisar
a) alkyl nitrile b) alkyl isocyanid
c¢) alkyl nitrite d) amide

1-chloropropané’ L. BOW - C

In this reaction C is
a) 1-chloropropene balkyl halide
¢) 2-chloropropane d3ec. alkyl halid

M: 7757025753
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s RX D9 A O[] CH,CH,CH,NH,

In this reac-tion R is
a) ethyl halide
c) ethyl group

b) methyl chloride
d) propyl group
57.
magnesium metal with
a) methyl amine b) ethyl amine
c) ethyliodide d) methyl alcohol

ADL BO MO, CHNH,

58.
Compound A in the reaction is,
a) CH,l b) CH.OH
c) CHOH d) CHI

59. Ethyl bromide reacts with AgCN to form-
a) ethyl cyanide b) ethyl isocyanide
c) ethyl isocyanate  d) ethyl cyanate
Which one of the following cannot be us

for replacing OR group by Cl atom?

60.

a) SCI, b) PC|
c) PC| d) SOCJ
61. Ethyl bromide reacts with sodium alkoxide
form
a) n-butane b) an alcohol
c) an ether d) an alkane
62. The reaction of Clor Br, with the silver salt

of a fatty acid, to give alkyl halide, is called
a) Wurtz reaction

b) haloform reaction

¢) Hunsdiecker reaction

d) dehalogenation.

63. Haloforms are trihalogen derivatives of
a) ethane b) propane
c) methane d) alkane
64. The starting substance for prepari
iodomethane is
a) CH,OH b) CHCOCH,
c) CHCHO d) CHOH
65. Which one of the following is used as
refrigerant?
a) CCIF, b) CHCI.CO.CH,
c) CC|, d) CF,

66. n-propyl bromide on treatment with ethano
caustic potash produces

a) propane b) propene

C) prop-2-ene d) propyne

67. In the reaction,
C,HJOMML x OB -y O ZX,Y

and Z are respectively

a) CH,,CH.Br.CH.CN

b) CH,OH,CH.Br,CH.CN

c) CH,,CH,Br-CH,Br, CHCN.CHCN

to

c
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68.

69.

72.

73.

74,

76.

7.

78.

CHEM: Er. ADITYA KATYA

d) CH, CH,Br,CHCN

2 4
For the reaction,

cncrcron D

CH,-CH=CH-CH, (A

CH,-CH=CH,-CH, (B

Grignard's reagent is prepared by heatinghich one of the foIIowmg is true about the

products?

a) A predominates

b) B predominates.

c) A and B are in equal proportions

d) The ratio of A and B depends on X.
Which one of the following is the product of
the reaction of but-lI-yne with excess of HBr ?
a) 2, 2-dibromobutane

b) 1, 2-dibromobutane

c) 1, 2-dibromobutene

d) 1, 1, 2, 2-tetrabromobutane

Reaction of ethyl chloride with sodium in
ether leads to the formation of

a) propane b) pentane

c) iso-butane d) n-butane

An organic compound "A" on treatment with
KCN followed by hydrolysis gives propionic
acid. Then Ais

a) CHCI b) CHCH,CH,CI

c) CHCHCI d) CHCHCI.CH,

Which one of the following cannot give alkyl
halide when treated with alcohol ?

a) PC| b) HCI + ZnCJ

c¢) NacCl b) HCI + ZnCl

The group which can be easily replaced by a
halogen atom is

a) hydroxyl b) aldehydic

c) ketonic d) nitro.

. The reaction, H.Cl + KOH (aq) CH,OH +
KCl is the example of a/an

a) electrophilic addition

b) electrophilic substitution

¢) nucleophilic addition

d) nucleophilic substitution.

Which one of the following methods cannot
yield alkyl halide ?

a) CH,OH + HCl

b) CHCOOAg+ By,

c) CH =CH,

d) CHCH,OH + HX

Propene can be obtained by the action of
ethanolic potassium hydroxide on

a) propyl bromide b) propanol

C) propane d) propyne

Reaction of Mg pieces with ethyl iodide in
ether gives

a) alkyl. magnesium iodide

M:9808227623
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79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

90.

b) ethyl magnesium halide

c) ethyl magnesium iodide

d) alkyl magnesium halide

Alcohols give alkyl halides on treatment wit
a) PC| b) PC|

c) SOC| d) all these

Alkyl halides on treatment with aqueo
KOH give

a) olefins b) alkanes

c) alcohols d) acids

Sodium methoxide reacts with ethyl iodide
give

a) ethyl alcohol b) methoxy ethane,
c) diethyl ether d) ethylene

1-chloro, 2-methylpropane with alc.KO
gives

a) propane b) but-l-ene

C) propyne d) isobutene

Which one of the following gives alky
cyanide on treatment with an alkyl halide?
a) KCN b) AQCN

c¢) none of these d) both of these.
Alkyl isonitrile can be obtained from alky
halide by the reaction with .

a) KCN b) AgCN

c) NaCN d) none of these.
Amongst the following the substance used
an antiseptic is
a) chloroform
C) acetone

b) iodoform
d) methanol

A silver salt of a fatty acid on heating with an%

alkyl halide gives an

a) ether b) alcohol

c) aldehyde d) ester

Which of the following is ethylene bromide?

a) CHCH,Br b) CHBr.CH,Br
c) CH,.CHBt, d) Br,CHCHB,
In which one of the following reactions th
alkyl  halide  undergoes  nucleophil

substitution?

a) RX+HRH + HX

b) RX + KCNRCN + KX

c) 2RX + 2NaR-R + 2NaX

d) RX + Mg RMgX

Heterolysis of C-Cl bond in 2-methyl-2
chloro propane gives

a) t-butyl carbonium ion and chlorine fre
radical

b) t-butyl carbanion and chloride free radics
¢) t-butyl carbocation and chloride ion.

d) iso-butyl carbocation and chloride ion.
About SN reaction some statements are giy
below.

PHYSICS : Er. DIPIN KATYA

S

93.

94.

.

97.

e

98.

99.

2

(A) The rate of reaction is independent of the-

concentration of the nucleophile.

(B) The nucleophile attacks the carbon on the
side opposite to that of leaving group.

(C) The reaction proceeds with bond

formation and bond breaking, taking place

simultaneously.

Among the above the true statements are

a) Aand B b) Aand C

c)Band C d) all

. Alc. KOH is used for

a) dehydrogenation
c) dehalogenation

b) dehydrohalogenation
d) dehydration

. Anti-Markownikoffs addition of HBr is not
observed in
a) propene b) but-l-ene
C) but-2-ene d) pent-2-ene

In addition of HX to but-2-ene, the number
ofpossible product(s) is / are

a)l b) 2

c)3 d) unpredictable

Which one of the following is an example of
elimination reaction ?

a) methane methyl chloride

b) alcohol alkene

c) alkene alkyl halide

d) ethylene ethanol

Three electron pairs are present, on central
carbon atom, in

a) carbocation b) carbanion

c) free radical d) none of these

Which one of the following types of reactions
takes place when a compound contains a
double bond? .

a) substitution b) photolysis

) addition d) none of these
Heterolytic fission of C-Cl bond gives a
species in which the carbon atom is

a) spd hybridised b) sp hybridised

c¢) sphybridised d) sphybridised

Which one of the following undergoes
hydrolysis by SNmechanism ?

a) n-butyl bromide  b) n-propyl bromide

c) iso-butyl bromide d) ter-butyl bromide

The alkene which does not show Kharasch
peroxide effect is
a) but-1-ene

c) but-2-ene

b) propene
d) 2-methyl propene

100. The peroxide effect is

en

CHEM: Er. ADITYA KATYAL
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a) Abnormal addition of HBr on symmetrical
alkene

b) Effect of molecular weight of alkene on its
properties.

¢) Normal addition of HI on symmetrical
alkene.
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d) Abnormal  addition of HBr on c) CHFd) CHI
unsymmetrical alkene.

101. In which one of the following, anti
Markownikoff's addition of HBr is possible?
a)
b) CH-CH=CH-CH
c) CH-CH=CH-CH,
d) all these

102. If A, B, C denote methyl iodide, methy
bromide and methyl chloride respectively,
then the order of polarity of these molecules

IS
a)A>B>C by B>A>C
c)C>B>A d C>A>B

103. The mixture of ethyl iodide and 1
iodopropane when treated with sodium metal,
the possible product(s) is/are
a)CH,CH,,CH,, b)CH_,CH,

4" 1076 14’75 "12
C) CAHlO’C6H14 d) QHIZ
104. An organic compound A reacts with P@b

give B. B reacts with sodium metal to give p-
butane. A and B are respectively
a) CH.,OH,CH.,ONa
b) CH.CI, CH.OH
c) CH.CI,CH.,ONa
d) CH.OH, CH.CI

105. An alkyl halide may be converted into an

alcohol by
a) addition b) hydration
c) hydrolysis d) dehydration

106. Which one ofthe following statements is true
about ethyl bromide
a) It reacts with AgCN to give ethyl cyanide
b) It reats with alcoholic KOH to form
ethanol
c) On treatment with Na it forms dieth
ether.
d) None

107. Both, ethane and methane can be separately
prepared in a single step from
a) CHBr b) CH.Br
c) CHCHO d) CH.,OH

108. The no. of spand sp-hybridised C-atoms ir
2- phenylpropane are respectively

a) 6,3 b) 6,2
c) 3,6 d) 2,6

109. The reactivity of halogen atom is maximum
in

a) isopropyl chloride b) n-propyl bromide

c¢) n-propyl chloride d) isopropyl bromide
110. C-X bond is strongest in

a) CHCI b) CHBr
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Assertion and Reason Type-|

Choose the correct option out of the choices given
below each question.

(i) Both A and R are true and R is the correct
explanation of A.

(i) A'is true but R is false.

(iii) A is false but R is true.

(iv) Both A and R are false.

1. Assertion : Phosphorus chlorides (tri and
penta) are preferred over thionyl chloride for the
preparation of alkyl chlorides from alcohols.
Reason : Phosphorus chlorides give pure alkyl
halides.

2. Assertion : The boiling points of alkyl halides
decrease in the order : Rl > RBr > RC| > RF
Reason : The boiling points of alkyl chlorides,
bromides and iodides are considerably higher
than that of the hydrocarbon of

comparable molecular mass.

3. Assertion : KCN reacts with methyl chloride to
give methyl isocyanide
Reason : CN-is an ambident nucleophile.

4. Assertion : tert-Butyl bromide undergoes
Wurtz reaction to give

2, 2, 3, 3-tetramethylbutane.

Reason : In Wurtz reaction, alkyl halides react
with sodium in dry ether to give hydrocarbon
containing double the number of carbon
atoms present in the halide.

5. Assertion : Presence of a nitro group at ortho
or para position increases the reactivity of
haloarenes towards nucleophilic substitution.
Reason : Nitro group, being an electron
withdrawing group decreases the electron
density over the benzene ring.

6. Assertion : In monohaloarenes, further
electrophilic substitution occurs at ortho and
para positions.

Reason : Halogen atom is a ring deactivator.

7. Assertion : Aryl iodides can be prepared by
reaction of arenes with iodine in the presence of
an oxidising agent.

Reason : Oxidising agent oxidises lzinto HI.

8. Assertion : It is difficult to replace chlorine by —
+ p—

CHEM
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OH in chlorobenzene in comparison to that in
chloroethane.

Reason : Chlorine-carbon (C—ClI) bond in
chlorobenzene has a partial double bond
character due to resonance.

9. Assertion : Hydrolysis of (—)-2-bromooctane
proceeds with inversion of configuration.
Reason : This reaction proceeds through the
formation of a carbocation.

10. Assertion : Nitration of chlorobenzene leads
to the formation of m-nitrochlorobenzene
Reason : —NO:zgroup is a m-directing group.

1. (ii) 2. (v) 3. (iv) 4. (i) 5. (i) 10. (v)
11. (iii) 12. (i) 13. (iii) 14. (iv)

Assertion and-Reason Type-li

25

1. If both Assertion & Reason are True and
Reason is the correct explanation of Assertion.

2. If both Assertion & Reason are True but
Reason is not the correct explanation of Assertion.
3. If Assertion is True but Reason is False.

4, If both Assertion & Reason are False.

1. Assertion: Addition of HBr on 2-butene gives
two isomeric products.

Addition of HBr on 2-butene
follows Markovnikov's rule.

Reason

2. Assertion: Benzyl bromide when Kkept in
acetone water it produces benzyl alcohol.

The reaction
mechanisms.

Reason follows  S\2

3. Assertion: Alkyl benzene is not prepared by
Friedel Crafts alkylation of benzene.

Resson Alkyl halides are less reactive

than aryl halides.

4. Assertion: Chloral is more reactive than
acetaldehyde.
Reason Chloro group increases the

magnitude of positive charge on
carbonyl carbon atom.

5. Assertion: Benzene yields only one product

on monochlorination.

Reason : All the hydrogen atoms in
benzene molecule are equivalent.

6. Assertion: In SN reaction if the alkyl halide
is optically active then the product

is a recemic mixture.

All tertiary halides gives racemic
mixture.

Reason
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7. Assertion: Chlorobenzene does not react

with  NaOH whereas ethyl MU|t|p|e ChOiCe QueStiOﬂS

chloride reacts.
Reason : The partial double bond between TY PE_Z

C and CI causes less reactivity 01)
towards necleophilic substitution.

8. Assertion: Alkyl halides are not soluble in

Which of the following is a primary
halide ?
a) Isopropyl iodide

water.
Reason : Alkyl halide does not form H- b) sec - Butyl 1od1d?
bonds with water although alkyl c) tert - Butyl bromide
halide is polar in nature. *d) Neothexyl chloride.
9. Assertion: Chloritone gives legal test. 02) Pick up the correct statement about
Reason : Chloritone contains a keto group. alkyl halides
10.Assertion: Aryl halides are more reactive a) They are associated with each other
than alkyl halide towards NSR. by H - bonds.
Reason : Intermediate carbocation b) They dissolve easily in organic
obtained from Aryl halide is more
stable solvents

*c) They dissolve easily in organic

11.Assertion: CHCI, is filled in dark coloured
solvents

bottles upto top level of the bottle.

Reason : CHCI; gives phosgene when it
comes in contact with air.

12.Assertion: CHI; gives yellow ppt with AgNO,

while CHCI; does not gives any

d) They do not contain any polar bond
in their moleculer

03)  Which of the following will not from
yellow ppt. on heating with alkaline
solution of iodine ?

ppt.
. - . a) CH3CH,OH b) CH3COCH3
Reason : CHCI; is colourless liquid while .
CHI, is yellowish solid. ¢) CH3OH d)(CH3),CHOH

13.Assertion: Ethyl chloride is more reactive 04) Alkyl halides can be obtained by all

than vinyl chloride towards methods except
nucle_oph|I|c substitution a) CH?,CHZOH + HCI/ZDCIZ =
reactions.
A
Reason : Vinyl group is electron donating. b) CH3 - CHp- CH3 + Clp 2] el
14.Assertion: Nucleophilic substitution reaction *c) CoH50H + NaCl —
on an optically active halide gives
a mixture of enantiomers. d) CH3COOAg + Bry/CCly
Reason : Reaction should be in . )
: : 05)  How many isomers are possible for
accordance with mechanism. CiHoCl 2
15.Assertion: CH,CH,Br + AgCN O — 4V
: : : - a)l *b) 4
Reason : -—CN is an ambident nucleophile,
therefore, reaction gives both )8 d) 10
cyanide and isocyanide. 06)  For the preparation of chloroethane,

*a) HCl gas is passed through ethanol

ANSWERS in the presence of anhydrous ZnCl,
2

Q: 1 3 4 5 6 b) ethanol is treated with sodium
A: 4 2 4 1 1 3 chloride in the presence of

_ dimethylamine
< ! 8 ° 10 11y 12 c) ethyl sulphide is treated with
A 1 1 4 4 1 2 hydrogen chloride
Q: 13 14 15 d) Any of the above method can be

employed.

A 3 1 1
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07)

08)

09)

10)

11)

12)

13)

Which of the following compound is
optically active ?

a) 1 - butanol

b) Isopropyl alcohol

) Acetaldehyde

*d) 2 - butanol

For the preparation of n - propyl
bromide from n - propyl alcohol which
of the following reagent is most
preferred ?

*a) P4/ Bro
c) Bry

b) HBr
d) NaBr.

Chlorination of methane proceeds by

a) Electrophilic substution

b) Nucleophilic substitution

*c) Free radical mechanism

d) None of these

When silver propanoate is treated with
iodine in CCly, the main product
formed is

a) lodoethane

b) Propyl propanoate

*c) Ethyl propanoate

d) 1 - Iodopropane.

In order to prepare 1 - chloropropane
which of the following reactants can be
employed ?

a) Propene and HCl in the presence of
peroxide

b) Propene and Cl, followed by

treatment with aq KOH
*c) Propanol - 1 and SOCl,/ pyridine

d) Any of the above can be used

Which of the following alkane forms
halides in good yield ?

a) Butane b) Propane

c) Isobutane *d) Neopentane.
Thionyl chloride is preferred in the
preparation of chlorine componds from
alcohols because

a) The reaction goes to completion
*b) They by products being gases,
escapes hence there is no problem of
separation of the product

c) The reagent is cheap

d) None of these

CHEM: Er. ADITYA KATYAL

PHYSICS : Er. DIPIN KATYA

14)

15)

16)

17)

18)

19)

20)

Only two isomeric monochloro
derivatives are possible from

a) n - Pentane

b) 2, 4 - Dimethylpentane

c) Benzene

*d) 2 - Methylpropane.

Best conditions for SN reaction is

a) weak nucleophile and less polar
solvent

*b) weak nucleophile and more polar
solvent

c) strong nucleophile and more polar
solvent

d) strong nucleophile and less polar
solvent

Neopentyl chloride on reaction with
ethanolic KOH is likely to give

a) Neopentyl alcohol b)
Pentylene

*c) 2 - Methyl - 2- butene

d) undergo no reaction

.
In the reaction, CH3C = CN4
(CH3),CHCI the product formed is
a) 4 - Methyl - 2 - pentyne only
b) Propyne
c) Propyne and propylene
*d) Mixture of propene, propyne and 4
- methyl - 2 - pentyne.
During hydrolysis of 3° butyl bromide

if concentration of ag KOH is doubled,
rate of reaction is

a) doubled

*b) does not change

d) may change

d) may not change

An optically active halide when

allowed to react with CN™ gives a
racemic mixture, the halide is most
likely

a) primary b) sec - halide
*c) tert - halide d) none of these
How many asymmetric carbon atom(s)
is/are present in lactic acid.

a) 2 b) 3

d) 0 *d) 1.
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21)  How many optical isomers are these
for lactic acid ?

*a) 2 b) 4
c)3 d) 6.

22)  Free radical contains
a) paired electrons
*b) an unapired electrons
c) positive charge
d) negative charge

23)  Which of the following compounds is
not formed when a mixture of methyl
bromide and ethyl bromide is treated
with sodium metal in the presence of

dry ether ?
*a) Methane b) Ethane
c) Propane d) Butane.

24)  Which of the following halide is most
reactive towards Nucleophilic
substitution reactions ?

*a) CoHgBr b) CoH5Cl
c) CoHsF d) CoH5l

25)  Which of the following reactants will
yield ethane ?

*a) Methyl bromide and sodium
b) Ethyl bromide and Mg
c) Ethanol and HySOy4

d) Ethyl bromide and KCN.

26)  Analcoholic solution of potassium
cyanide was allowed to react with
monoiodo derivative of ethane. Te
product formed will be
a) Nitroethane b) Ethane nitrile
*c) Propane nitrile -~ d) Propane
isonitrile

27)  CoHsBr 0 TR - X

Reduction
ool

Zn=Har HE" Y. Here Y is
a) n - Propylamine ~ b) Ethylamine
c) Isopropylamine  *d) Ethylmethylamine

28)  CoHsl U % X. Here Xis :

(major product)

O
7
CH-NZ_ |

*a) b) CoH5-O-N=0

CHEM: Er. ADITYA KATYA

c) CoH5-N=0
d) All the above

29) Out of monochloro, monobromo and
monoiodo derivatives of ethane, the
most reactive compound towards
nucleophilic substitutions will be :
a) C2H5Br
b) C2H5C1
*c) C2H5I
d) All are equally reactive.

30)  Which of the following compounds

will undergo chemical reactions with
ethanolic solution of KCN ?

a) CgHgCl *b) CoH5Cl
c) CH3COOH d) All
31)  The chemical reaction : (CH3)3CBr

KOH(alc.)

Oogooon -
~HO0-KBr - (CH3)»C = CHj is an

example of :

a) Nucleophilic substitution b)

Electrophilic substitution
c) Free radical substitution
*d) - Elimination
32)  The hydrolysis of RCH»Br proceeds as

follows :
R RIH
H N 5 -
R\ — »HO—C + Br
8 Sy {Hé E Br} '

The reactivity of halides towards this
type of process should be
a) 39>20>10 *b) 10> 20 > 30
€)20>30> 10 d)10 = 20 =
30.

33)  Elimination of bromine and hydrogen

from 2 - bromo butane results in the
formation of

*a) predominantly trans 2 - butene

b) equimolar mixture of 1 - butene and
2 - butene

¢) predominantly cis 2 - butyne

d) predominantly 1 - butyne.
34)  Which isomer of C4HgBr will produce

2 - Methyl propan - 2 - ol by treatment
with aqueous KOH ?

PHYSICS : Er. DIPIN KATYAL 28
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35)

37)

38)

39)

40)

41)

a) n - Butyl bromide

b) Isobutyl bromide

*c) tertiary - Butyl bromide

d) secondary - Butyl bromide

In order to prepare ethyl carbylamine
from ethyl iodide, the reagent required
is

*a) ethanolic solution of AgCN

b) ethanolic solution of NH3

¢) ethanolic solution of KCN
d) ethanolic solution of RNH3.

Among the halogen derivatives of
ethane, the one which has the highest
boiling point is

a) CoH5F b) CoH5Cl

c) CoH5Br *d) CoHslL.
o Ao @%géeﬂﬁrﬁ B

Propene (ii)H ,O /Boil

In the above sequence of reaction B is
*a) Propane b) Butane
c) Propene d) Ethane.
A halide with formula CgH13Br give

two isomeric alkenes a and B with
formula CgHy5. On reductive

ozonolysis of mixture of A and B
following compounds were obtained

CH3COCH3, CH3CHO, CH3CH2CHO
and (CH3)oCHCHO. The halide is

a) 2 - Bromohexane

*b) 3 - Bromo - 2 - methylpentane

¢) 2, 2 - Dimethyl - 1 - bromohexane

d) unpredictable.

The process of converting one
enantiomer of an optically active
compound into racemic mixture called

a) Reasolution b) Inversion
c) Epimerisation
*d) Racemisation.
H,O
Alkyl halides + Mg — (G) Boll
Propane The alkyl halide is :
a) Ethyl bromide
b) n - Propyl iodide
¢) Isopropyl iodide
*d) Both (B) and (C) are correct

CHEM: Er. ADITYA KATYAL
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42)

43)

44)

46)

47)

48)

49)

The factor which prevents
decomposition of iodoform is

a) Moisture b) Light
c) Air *d) Low
temperature

Due to the presence of an unpaired
electron, free radicals are

a) Chemically inactive

*b) Chemically reactive

c) Cation

d) Anions.

Vinyl chloride and ethyl chloride can
be distinguished by

a) Lucas reagent

*b) KOH, HNO3, AgNO3

c) AgCl

d) HCl/AgCl.

A mixture of 1 - chlorobutane and 2-
chlorobutane when treated with alc.
KOH gives

a)But-1-ene

b) But - 2- ene

c) Isobutylene

*d) Mixture of But - 1 - ene and But - 2
- ene

The hydrocarbon of molecular mass 72
gives a single monochloride and two
dichlorides on treatment with
Cly/sunlight. The hydrocarbon, is

a) Pentane
b) 2 - Methylbutane
*c) 2, 2 - Dimethylpropane
d) All of the above.
Neopentyl chloride on reaction with
ethanolic KOH is likely to give
*a) Neopentyl alcohol
b) Pentene
) 2 - Methyl - 2 - butene
d) No reaction.
Amongst the following compounds,
the optically active having lowest
molecular mass is
H

|
a) CHz - C-Cl

|
CoHs

M: 7757025753
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CH3

|
*b) CH3 -CH - CH2 - CH3

c) CHj3 - CHp - CHy - CH3
d) CH3-CH,-C = CH.

50)  Analkyl bromide (A) forms Grignard’s
regent with on treatment with water
yieds n - hexane. (A) with sodium in
presence of dry ether forms 4, 5 -
diethyloctane. (A) is :

a) CH3[CH»|5Br

b) CH3[CH»]3CH(Br) CH3

*c) CH3[CH»], - CH(Br)CH>CH3
d) CH3[CH»]»CH(Br) CH = CH».

52) The reaction, CH3Br + OH" -

CH30H + Br™ follows............. mechanism
*3) SN2 b) SN1
9 Sa d) S

53) 2 - Bromo pentane is heated with
potassium ethoxide in ethnaol. The major
product obtained is

a) pent-1-ene

b) cis pent - 2 - ene

*c) transpent - 2- ene

d) 2 - ethoxy pentane
54) The compound obtained by heating a
mixture of ethylamine and chloroform with
ethanolic potassium hydroxide (KOH) is

*a) an ethyl isocyanide

b) an alkyl halide

) an amide

d) an amide and a nitro compound.
55) A chloro compound (X) on treatment
with Zn/HCI gave a hydrocarbon with five
carbon atoms in the molecule. When (X)) is
dissolved in ether and treated with sodium, 2,
2,5, 5 - tetramethylhexane is obtained. The
compound (X) is

a) 2 - Chloro - 2 - methylpropane

*b) 1 - Chloro - 2, 2 - dimethylpropane

c) 2 - Chloro - 2 - methylbutane

d) Isopropyl chloride.
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NOTES OF ALCOHOLS & ETHERS .
Chapter 2

ALCOHOLS, PHENOLS & ETHERS

PREPARATION OF ALCOHOLS

1. From Alkanes

Alkanes having tertiary carbon on oxidation with cold alkaline KMnQ, give tertiary alcohol.

H o OH

| KMnO,/OH |
R—C|Z—R e R—|C—R

R R

2. From Alkenes

Oxymer cur ation—Demer curation

Alkenes can be converted into alcohols by oxymettom-demercuration reaction. In this
reaction, addition of water takes place accordmilarkownikoff's rule.

I|—|gOAc

N 4 NaBH I !
/C = C + Hg(OAC), + H.0 [] —c|:—|C— LM c—c-
i B - I
‘acetate. OH -OAc OH H
Markownikoff
addition
For example,
C|:H3 Ha(OAS) CHs I|—|gOCOCH3 (|:|-|3
c
CH3—(|:—CH=CH2 % CH3—(|:—(|:H—CH2 _NaBHs CHS_(l:_(l:H_CH3
CHs CHs OH CHs OH

HYDROBORATION-OXIDATION

Alkenes react with diborane to form trialkyl boranghich upon treatment with alkaline®}
give alcohols via antiMarkownikoff’'s addition of water.
I I

N / I - I
/c = c\+ (BHs), [, C— C- H20,, OH —$— (l:— + B(OH);

H BH, H OH
Alkyl borane Anti-Markownikoff
addition of H,O
For example,
g o
CHy=C-CH=CH, (QEr:Mroe. o CHs~G-CH,CH,OH
CH3 CH3
3, 3-Dimethyl-1-butene 3, 3-Dimethyl-1-butanol

(No rearrangement)

Alkenes can be converted into alcohol by the following reactions:
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OH

HOH/H,SO,

Y

R—CH——CH,

OH
(i) Conc. H,SO,

- » R—CH——CHj,
(i) HOH

OH

R—CH=CHy™1 (i) Hg(OCOCHS,),/HOH

> R—CH—CH,
(i) NaBH,

(i) BHg/THF
(i) H,0,/0H®

Y

R—CH,—CH,0H
(anti markonikov's product)

CO+H,

Y

R— CH,——CH,——CHO
Co(CO),

[Oxo process] HalPt

R——CH,CH,CH,OH

3. Reduction of aldehydes and ketones

(a) Reduction by reducing agents

(i) Aldehyde gives primary alcohol
O
] IH]

R—C—H - » R—CH,OH
Reducing agent 2

(i) Ketone gives secondary alcohol

0 OH

R—|(,1—R [

- »R—CH—R
Reducing agent

Reducing agents

(i) LiAlIH, (i) NaBH,

(iii) Na/C,HsOH (iv) Metal (Zn, Fe or Sn)/Acid (HCI, dil H,SO, or CH;COOH)

(v) (a) Aluminium isopropoxide/isopropylalcohol (b) H,O

PHYSICS : Er. DIPIN KATYAL 32

NaBH, and aluminium isopropoxide reduces only carbonyl group and has no effect on any other group.
CH, -CH =CH-CHO [0 %}{1. CH, - CH = CH - CH,OH

Reduction with aluminium isopropoxide is known as Meerwein — Ponndorf Verley (MPV) reduction.
LiAlH4 has no effect on double and triple bonds but if compound is 3 - aryl, a, B - unsaturated carbonyl
compound then double bond also undergoes reduction.

0] OH

|| LiAIH,
H,C—CH—C CHg » H;C—CH,—CH—CH,

LiAIH
HsCg—CH=—=CH—CHO———— H5Cg—CHy—CH,—CH,OH

M:9808227623
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(b) Reduction by Grignard reagents

Addition followed by hydrolysis

ﬁ O—MgX OH X
H—C—H | H,O/H" | —
R—(l:—H — 2 - R—(l:—H + MK
H H OH
1° alcohol
0
I OMgX OH 3
— Cc— + _—
R—Mg—X— > R—¢c—H R—C—H _H20M R—C—H + M
R R OH
2° alcohol
|| (|3ng OH X
R—C— +
R_T R _H2OM R—(l:—R' + M <
! ! or
3% alcohol
[ ] Methanol can not be prepared by this method.
5. Reduction of carboxylic acid, Acid chlorides and esters:
(a) Reduction by LiAlH,
O
I LiAIH,,
R—C—G ————=R—CH,0H+ H—G
G = OH (acid) G = Cl (acid chloride) G = OR’ (ester)

(b) Reduction by BH3

Carboxylic acids and esters are reduced in to primary alcohol by BH;.

0
R—L|—OHD %ﬁ%‘éﬂ'ﬁ» RCH,OH

o]

(e}

R—u—o—R' O %Bg?ﬁ@ R——CH,OH +R'OH

6. From aliphatic primary amines
It react with nitrous acid to give alcohol.

m  Nature of alcohol depends on the nature of carbon having O NH, group.
m  Reaction proceeds through carbocation hence rearranged alcohol is obtained.

NaNO,/HCI
H3C—CH2—CH2—NH2—> HBC_CHZ_CHon + H3C_CH_CH3
OH

PHYSICAL PROPERTIES
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Solubility
Alcohols are soluble in water due to formation of H — bonding between water & them. As the molecular mass
increases, the alkyl group become larger which resists the formation of

H — bonds with water molecules and hence the solubility goes an decreasing.

Boiling Point

Intermolecular H — bonding is present between alcohol molecules. This makes high boiling point.

H—O-H—0Q ~H—0

|
R

Amongst the isomeric alcohols, the order of boiling point is 1° > 2° > 3° alcohol.

R

CHEMICAL PROPERTIES
(A) Reaction involving breaking of carbon — oxygen bond
Order of reactivity of alcohol. 3°>2°>1°

(i) SN reaction

HCl/Anhy ZnCl ,

R—ClI
A
Nax/H ,SO
e R—X +NaHSO0 4 +H,0
PCl PCl
R—OH s s R—Cl
P/B PB
r, or PBrg R Br
A
SOCI ,/Pyridine
> R—Cl + 50, +HCl
SOCI ,/Ether

(ii) Dehydration of alcohol

Dehydration of alcohol to give alkene.
(a) Dehydrating agents are
Conc H,S0,/A, KHSO,/A, HsPO,/A, Anhyd Al,O3/A, Anhyd PCls/A, Anhyd ZnCl,/A, BFs/A, P,Os/A.
(b)  Reactivity of alcohols. (Ease of dehydration)
3°>2°>1°
()  Product formation always takes place by saytzeff rule.

OH
H3C——CH,~CH—CHj [ £P"F11§°F] , H3C—CH=CH—CHj
+ (Major)
H3C——CH,-CH=CH,
(Minor product)

Mechanism in presence of acidic medium
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E, mechanism: follow saytzeff’s rule.
CH, CHj

. +
H3C—C—CH,-Q—H + H' O BP0, H,c—C—CH,-0—H

CH, CHy H
CH; CH,
j ©)
HyC—C—CHy~CHy — R 1M jc—c—ch,
CHa
CH,

HaC——C=——=CH—CH,

(B) Reactions due to breaking of oxygen hydrogen bond.
(Reactions due to acidic character of alcohols)

(a)  Alcohols are acidic in nature because hydrogen is present on electro negative oxygen atom.

(b)  Alcohol is weaker acid

R—O—H—» H%*R—0°

acidity O stability of acid anions.
Acidity of 1° >2° > 3°
Alcohols give following reactions due to breaking of oxygen —hydrogen bond.

RONa + HOH 00 - NaOH + ROH
Stronger  Stronger Weaker Weaker
base acid base acid

The order of acidity for some compounds is
H,O > ROH > HGCH > NH; > RH

(i) Reaction with metal

©®
R—O—H+M—»R—O0O M +1/; H,
Metal alkoxide

M = 1% group metal. M = Al, Mg, Zn

3R-OH+AIO O~ (RO), Al +2H2
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Aluminium alkoxide

(ii) Esterification (With carboxylic acid)

. o
H I
R—C—0—R' +H,0

R—OH+ R—C—OH

It is reversible acid catalysed reaction. It follow SN, mechanism.

+

Hel3 O—H OH
- w ] |
ch—<|: ch—<|: HsC—C®
O—H OH OH
R—O—H
OH OH OH

HaC—C—OR=—— HSC—|C—0R—~__ Hy,C—C—0—R
_H, Q

O OH
H® >H

O=—®

HsC—C—OR

Increasing the size of alkyl group on alcohol part decreases the nucleophilic character because steric hindrance

increases.

Reactivitya — l
Steric hindrence in RCOOH/ROH

Order of reactivity of alcohols CH;0H > 1° alc > 2° alc > 3° alc

Oxidation of alcohol

Oxidation of alcohol is dehydrogenation reaction which is 1, 2 — elimination reaction.

O—H

| 1, 2 elimination |
R—C—FR' »R—C—R'+ H,

H

So oxidation of alcohol [ numbers of a - hydrogen atom.

(a) With mild oxidising agents:

(i) X (ii) Fenton reagent [FeSO,/H,0,]
(iii) Jones reagent / CH;COCH; [CrO3/dil. BaSO,] (iv) K,Cr,0,/H" cold

R—CH,0OH LRCHO
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OH 0
R—CH—R'LR—Q—R'
CHg
O]

H3;C——C——OH———— no reaction
CHj

Note:

PCC (Pyridinium chloro chromate) is a selective reagent which converts 1° alc to aldehyde.

(b) With strong oxidising agent

Oxidising agents are
() KMnO,/OH /A (i) KMnO, /H" /A
(iii) K,Cr,0,/H"/A (iv)Conc. HNO, /A

RCH,0H 0 192, RcOOH

(n carbon) (n carbon)
H o)
| © I

R—C—R ———» R—C—R
OH
(C) Dehydrogenation with Cu/573K or Ag/573K

(a) 1°alcohol O O - aldehyde

R =CH,0H O &'Ff*%9- RCHO
(b) 2°alcohol 00O - ketone
R-CHOH-RO&MN-R-CO-R

(c) 3°alc 0 — undergo dehydration to form alkene.

CH, CH,
HyC—C—OH—SUBBK o i c—C+ H,0

CHy CH,
Reduction

R—o0—H—WRedP o H

Distinguishing 1°, 2°, 3° alcohol

Test 1° alc 2° alc 3°alc
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() Lucas test No reaction at room | White turbidity after | White turbidity
temperature 5—-10 min. instantaneously
[chlz + HCI] R3C_OH + HCI
RCH(OH)R+ HCI
lZan lzm:l2
R—CH—R +H,0 RyC—Cl
Cl
(1) Victor Meyer test Red colour Blue colour Colourless
(P/|2l AgNOZI HNOZI
NaOH)
RCH,OH R\ R3C-OH
P/l /CHOH Pil,
R
P/
RCH,I 2
2 R y R;C—l
A 2 \CHI
AgNO,
R/
HONO \Y
CHNO,
R—C R lhno,
NOH Ry No reaction
Nitrollic acid \ (colourless)
C—NO,
NaOH / |
R N—o0
/NOZ (Pseudo nitrole)
R—C\\\\ NaOH
NO Na*
Sodium nitrolate (red ) Blue

These are organic compounds a hydroxyl group attached directly to a benzene ring.
Preparation

(i) From chloro benzene (Dow’s process)
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Chlorobenzene is heated with NaOH at 673 K and under pressure of 300 atm to produced sodium phenoxide
which on acidification yields phenol.

@Dﬁiﬂtﬁ@@mmﬁ@j

(ii) Cumene Process

Cumene obtained from propene & benzene cumene on air oxidation followed by acidification with H,SO, gives
phenol & acetone.

0 HC/CH3 02 oo
—ch=cH, O £[0. |
+HzC—CH=CH, EJJ:P I \CH 95 - 135° CHj
3

Cumene hydroperoxide

Cumene
H, H,0 b0-90°C
OH

+ HaC—C—CHs

(iii) From benzene sulphonic acid

It is fused with NaOH gives sodium salt of phenol.
CeH;SO,H O MF¢d. C,H,SO,Na 0 0 C,H,ONa 0 %11 C,H,OH

(iv) From benzene diazonium chloride

This gives Ar SN1 reaction with H,0 to form phenol.
OH

+ A
N—N CI

atsgrad(( )] m

Acidity of phenol

Phenol is weak acid. It reacts with aqueous NaOH to form sodium phenoxide, but does not react with sodium
bicarbonate.

The acidity of phenol is due to the stability of the phenoxide ion, which is resonance stabilized as shown below:

262) =ci= “ :0: 0~ :0
EEY B
0 U 2

. ©
() (|||) (V) V)
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The G-atom in phenol is Sphybridised. So it is more electron withdrawing thére
sp’-hybridised carbon atom of alcohols.

In substituted phenols, the presence of electron withdrawing groups at ortho and para positions such as nitro
group, stabilizes the phenoxide ion resulting in an increase in acid strength. It is due to this reason that ortho and

para nitro phenols are more acidic than phenol.

On the other hand, electron releasing groups such as alkyl group, do not favour the formation of phenoxide ion —

resulting in decrease in acid strength.
Phenol dissolves in NaOH, but it is insoluble idison bicarbonate solution as phenol is
stronger acid than 4 but weaker than carbonic acid.

Ph—OH + NaOHO - Ph-ONa’ + H,0

Ph—OH + NaHC® O - No reaction.

CHEMICAL REACTIONS
(A) Reaction due to breaking of O — H bond

Phenol is more reactive than alcohol for this reaction because phenoxide ion is more stable than the alkoxide ion.

O @
R—O—H—>»R—O0O+H

0O—H o

i

Reactions of phenol due to breaking of [1 O [J H bond are given below:

o Fe
Alcohol ‘ ) )
Fecgl (3)\0 |:©7 blue or violet colour (test for phenolic group).
3

ONa
o H NaOH
+H,0
O—CHgy
CH,N, :
— =
dry ether © Anisole
O—CHgj
(CH 3)2S0 4
NaOH

Acylation
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O—C—R

o
pyridine
R C c/ Phenyl ester
o o)

R—C—O—C—R / Pyridine

(C) EAS in Phenol: itis strong activating group.

OH
20 %HNO 4 NO
25°C

o-nitro phenol

NO ,

p-nitro phenol
Conc.HNO,
H,SO,/A 2 4, 6, tri nitro phenol
(picric acid)
Br, /H,0 Br
2, 4, 6,tri bromo phenol
oH orBr,/CH,COOH {
OH

p-bromo phenol
o-bromo phenol
@so 3H

o-hydroxy benzene sulphonic acid

Br,/CS,

or Br,/CCl,

@

> | T
[
]

p- hdert)»(y benzene sulphonic acid
R

R - X Anhy AICI,

A

o)
I
;u

o-alkyl phenol

Miscellaneous reaction

(i) Reaction with Zn dust

[ B + ZnO
Dust

OH

(ii) Oxidation
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hv p - benzoquinone
—— .
OH (brown in colour)
K5S,0g/0OH"

- quinol
Elbs oxidation P - quIno

OH

Mechanism of some important reactions

1. Reimer Tieman reaction

OH

CHO
+ CHCl; + 3NaOH —A1C + 3NaCl + 2H,0

2. Kolbe’s reaction

Na H H
+Co, HCl
COONa COOH

Salicylic acid

PREPARATION OF ETHERS

From 1° alcohol
(a)  With H,S0,

R-O-H+R-O-HO[[IF Aﬁg [LEE- R -0 -R(symmetrical ether)

Order of dehydration 1° > 2° > 3° alcohol

Dehydration of alcohols to ether is useful for theeparation of symmetrical ethers only.
If we try to prepare unsymmetrical ether using embmation of two alcohols (ROH & 'RH),
it leads to the formation of a mixture of threeegth(R-O-R, R-O-R’ and R-O-R’).
#
. H |-|| /\OH [ O+ |T| } |_||
R—_C_)H%H—.O—Rﬁ H,0 ----R---- Q—R —> R-0,-R + H;0
. N2 Protonated ether

protonated Transition state
alcohol .
-H
Sn1l Pathway
-H.0 R-O-R
Symmetrical ether
£ Rom j

%ROR%ROR

Symmetrical ether
Protonated

ether
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The reaction can proceed bylSor S2 process. Primary alcohols react by2$rocess and
secondary & tertiary alcohols undergo reaction ¥ grocess.

Williamson’s synthesis

Sy 2 reaction of a sodium alkoxide with alkyl halide, alkyl sulphonate or alkyl sulphate is known as Williamson

synthesis of ethers.

R-ONa+R'LO 3 R-0O-R'+NaL

[L=X SO,R", -0-S0,-OR/|
[ ] In this reaction alkoxide may be alkoxide of primary, secondary as well as tertiary alcohol.
[ Alkyl halide must be primary.

[ ] In case of tertiary alkyl halide, elimination occurs giving alkenes

m  With a secondary alkyl halide, both elimination and substitution products are obtained.

+ —
R—X+ Na . O—R——» R—O—R'+ N& X

Suppose, we want to prepare etteyt—butyl ether. There are two possible routes to peefia

CH C—O_Na+ + CH-.CH,— B, Route
(CHs)s -T2 (B (A)
(CH3)3C—O—C2H5 + NaBr
/\ Route
CH;CH,O'Na" + (CHg)sC CBY ot reasivie )

Route (A) is more suitable to prepare given etlsaha alkyl halide involved in this route is a
primary one while in route (B), the halide being°ait will lead to elimination reaction forming
an alkene, 2methyl propene.

o o
CH3 - Cl: - Br % C:H3 — C - CH2 + CZHSOH + Br_
CHs, 2-methyl propene

From Grignard reagent

Higher ethers can be prepared by treating a - halo ethers with suitable reagents.

_Cl
HaC——O——CH,Cl+ CHaMgl [ PV B9, H;C—O——CH,CH, + M{

|
From Alkyl halide

2RI+ Ag,0 0 0~ R-0-R+2Agl

dry
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PROPERTIES OF ETHERS

Dipole nature of ether

Ethers have a tetrahedral geometry i.e. oxygen is sp3 hybridized. The C 0 O O C bond angle in ether is 110°.
Because of the greater electronegativity of oxygen than carbon, the C 0 O bonds are slightly polar and are inclined
to each other at an angle of 110°C, resulting in a net dipole moment.
A
110%%09 O— > nety
R
The bond angle is slightly greater than the tetrahedral angle due to repulsive interaction between the two bulky

groups.

Chemical Reaction

1. Cleavage By Heating With Acids

Ethers on reaction with acids (HX) in presence eathundergoes cleavage to form an alkyl
halide and an alcohol. Alcohol on further reactisith HX gives second molecule of alkyl
halide.

R-O-R +H-X [0 - R-X+R-OH
R-OH+H-X0O - R—-X+H,O
HI is more reactive towards ether than HBr and K¥Bnore reactive than HCI.

The cleavage of ethers takes place in vigorous itond i.e. concentrated acids
(HI and HBr) and at elevated temperatures.

M echanism:

In the first step, ether is protonated by HX toegprotonated ether. In the second step, halide ion
acts as nucleophile and attacks protonated ethemdergo cleavage. This step is favoured
because the leaving group (alcohol) is weakly basic

H
Step I: R—O—R +H—X =— R—lOD—R'+ X
protonated ether
_ ||_| - b ||_| !
Step 11: R—%—R'+ X W {X ----- R""Q,_R] —> R—X + R'OH
patSth%/ay
RY + R'OH
+X~ R—X

Reaction in second step can take the direction\df & S2 pathway, depending upon the
conditions employed and the structure of ether. Wbah the alkyl groups are methyl or 1°, it
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will follow Sn2 reaction and when atleast one of the alkyl grisu®, the reaction follows\3
pathway.

Nucleophilic substitution reactions

Conc. H,SO4
1 mole warm

» R—OH+R—0—SO3H

Conc. H,SO4
2 mole warm

Y

R—0—S0;H+ R—0——S0;H

HOH /A /high pressure

o+ > 2R O—H
HI ( 1 mole) o
Cold > R I+R OH
2Ht »R—| +R—I
Cold
-0 40
R—O—R——
3 mole HI/Red P » R—H+R—H
A
(0]
-5 0

R——C=—Cl /Anhy ZnCl,
» R—CI+R—0—C—R

o}

O
R——C—O0—C—R
»R—O0—C—R'+R—O0O—C—FR

PCI, /A

> R—Cl+R—Cl+POCl,
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CH: Alcohols, Phenols & Ethers

(SUBJECTIVE ASSIGNMENT)
CONCEPTUALS

1. The C-0O-C bond angle in dimethyl ether is 111.7  °.
Ans.The bond angle is slightly greater than tetrahedral angle due to the repulsive interaction
between the two bulky groups.

2. Alcohols have higher boiling points than ethers of comparable molecular masses.
Ans. Itis due to the presence of presence of strong inter molecular Hydrogen bonding in alcohols.

3. Phenols are more acidic than alcohols.
Ans.  Due to high electronegativity of sp2 hybridised carbon of phenol to which —OH is attached,
electron density decreases on oxygen. This increases polarity of —OH bond and hence ionisation of
phenol is easier as compared to alcohol

Also phenoxide is more stable than allkoxide ion so it favour the ionisation of phenol.

4. Nitrophenol is more acidic than o methoxyphenol
Ans.  Nitro group is electron withdrawing group which increases the acidic strength of phenol by
stability the phenoxide ion.

Methoxy group is electron releasing group which decreases stability of phenoxide ion.

5. Phenol is more reactive towards electrophilic s ubstitution reaction than benzene.

Ans. The —OH group is ortho, pora directing and activates the benzene ring towards electrophillic
substitution reaction.

6. Write the suitable reaction for the preparation ofl-methoxy-4-nitrobenzene
Ans.The major product is 2-methyl propene. Because sodium ethoxide is a nuclophile as well as
base. So elimination reaction predominates over substitution.

To prepare t-butyl ethyl ether we use sodium alkoxide as tertiary.

7. o-nitrophenol is steam volatile but  p-nitrophenol is not.
Ans. In O-nitro phenol intra molecular H-bond is formed while in p-nitro phenol intermol. H-bond is
formed.

So O-nitro phenol is steam volatile.

8. phenol is less polar than ethanol.

Ans. The (C-OH) is phenol possess partial double bond character due to which its bond length is
less so it's dipole moment is small and hence it is less polar.

9. phenyl methyl ether reacts with HI to form pheno | and iodomethane and not iodobenzene

and methanol.

Ans. Phenoxide ion is more stable than meth oxide ion due to delocation of —ve charge so phenol is
formed.

10.methanol is less acidic than water.
Ans.Methoxide ion is less stable as compared to hydroxide ion because of electro releasing group
methoxide ion present,. Also,
RO- + H-O-H — R-OH + OH-
This Rxn show that water is a better proton doner than alcohol.

11. Acidic dehydration of alcohol is only suitable to prepare primary ethers only? Why.
Ans.Because the dehydration of 2° and 3° alcohol will lead to elimination reaction due to which
alkene is formed.
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As the 3° or 2° carbocation is more stable and due to hindrance in 2° or 3° carbocation
substitution will not occur.

12. In esterification Rxn with acid chloride we use pyridine also? Why?
Ans. Pyridine is used to neutralise HCI which formed during the reaction. So its shifts the equillibrium
to right hand side.

13. phenols do not give protonation reaction readi ly.

Ans.The lone pair on oxygen of O[TH in phenol is being shared with benzene ring through
resonance.Thus,lone pair is not fully present on oxygen and hence phenols do not undergo
protonatian reactions.

14.Explain why propanol has higher boiling point th an that of the hydrocarbon, butane?
OR
Alcohols are comparatively more soluble in water th an hydrocarbons of comparable
molecular masses. Explain this fact.
Ans . The molecules of Butane are held together by weak van der Waal's Forces of attraction while
those of propanol are held together by stronger intermolecular hydrogen bonding.

15. Dehydration of alcohols to form an alkene is al ~ ways carried out with conc.
H2SOsand not with conc. HCl or HNO 3. Explain.

Ans. In acidic medium alcohols protonated then loses H20 to form a carbo cation.

If HCI Cl-strong nucleophile cause nucleophilic substitution, HNO3 causes

oxidation.

FOR PRACTICE

3. alcohols can act as weak base as well as weak acids.

4. Explain why nucleophilic substitution reactions are not very common in phenols.

5. Out of benzene and phenol, which one is more easily nitrated and why?

6. Preparation of ethers by acid dehydration of secondary or tertiary alcohols is not a suitable
method. Give reason.

7. Explain the fact that in aryl alkyl ethers (i) the alkoxy group activates the benzene ring towards
electrophilic substitution and (ii) it directs the incoming substituents to ortho and para positions in
benzene ring.

8. Ortho and para nitrophenols are more acidic than phenol. Draw the resonance structures of the
corresponding phenoxide ions.

9. Propanol has higher boiling point than butane.

10. ortho-Nitrophenol is more acidic than o-methoxyphenol.
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REACTION COMPLETION

1. Write structures of the products of the
following reactions:

) CH,-CH = CH, 29/
0
CH—~C —OCH,
(i) I NaBH,
O —_—
NaBI,
(i) CH;,—CHQ—(IZH—CHO Rl
CH,

2. Predict the major product of acid catalysed
dehydration of
(i) 1-methylcyclohexanol and (ii) butan-1-ol

3. Predict the products of the following reactions:

(ij CH,-CH,-CH,-0-CH,+HBr

(ii)

v

+ HBr ——>
e
OC,H.,
L g R Conc. H,S0,
(iii) I
N Conc. HNO,

HI

(iv) ((.‘[ 1N .}:a =00 H,
4. Write the reactions of Williamson synthesis of
2-ethoxy-3-methylpentane starting from ethanol
and 3-methylpentan-2-ol.

5. Identify X, Y and Z in the following sequence
of reactions :

2 2n dust CH4CI KMnO

) Phenol )X Oy L7
Arhyd. AT o

(i) Ethanol —om—y X KMy @HS0, 7

INCREASING/DECREASING

ORDER

1. Arrange the following sets of compounds in
order of their increasing boiling points:

(a) Pentan-1-ol, butan-1-ol, butan-2-ol, ethanol,
propan-1-ol, methanol.

(b) Pentan-1-ol, n-butane, pentanal,
ethoxyethane.

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

Propan-1-ol, 2,4,6-trinitrophenol, 3-nitrophenol,
3,5-dinitrophenol, phenol, 4-methylphenol.

3. Arrange the following in the increasing order
of property shown :

(i) methanol, ethanol, diethylether,
ethyleneglycol. (Boiling paints)

(i) phenol, o-nitrophenol, m-nitrophenol, p-
nitrophenol. (Acid strength)

(iii) dimethylether, ethanol, phenol.
(Solubility in water)

(iv) butanol, 2-methylpropan-1-ol, 2-
methylpropan-2-ol. (Acid strength)

PREDICTION

1. Show how are the following alcohols prepared
by the reaction of a suitable Grignard reagent on

methanal ?
- - CH,OH
() CH,~CH-CH,OH (ii)
|

CH,

2. The following is not an appropriate reaction
for the preparation of t-butyl ethyl ether.

(i) What would be the major product of this
reaction ?

(ii) Write a suitable reaction for the preparation
of butylethyl ether.
CI:H“ (I3IIa
C,H,ONa + CH,-C-Cl —> CHH—?—OCZHS
|
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3. Give the major products that are formed by
heating each of the following ethers with HI.

Cil
() CH,-CH,~CH-CH,-O-CH, -CH,

 Croco ()

CH,
(ii) CH-CH,~CI I;O—é‘uCl 1zCH,
'(I.‘II\.5
4. Which of the following is an appropriate set of

reactants for the preparation of 1-methoxy-4-
nitrobenzene and why?

Br ONa
(M) @ + CH,ONa (i) + CHpBr
NO, NO,

5. Identify the missing reactant or product A to D
in the following equations:

OH
O,N )
(i) (A)+HNO, +H,S0, —>
NO,

CH,
(ii) O/ + dil. H,80, — (B)

(ii) (C)+ HyO ——» CH,(CH,), C(CH,) (OH) (CH,){

f

i) CH,OCH, + H — (D)

6. Name the reagents used in the following
reactions:

(i) Benzyl alcohol to benzoic acid.

(i) Dehydration of propan-2-ol to propene.

(iif) Butan-2-one to butan-2-ol.

7. Write the names of reagents and equations
for the preparation of the following ethers by

Williamson’s synthesis:

(i) 1-Propoxypropane (ii) Ethoxybenzene

PHYSICS : Er. DIPIN KATYA

(iii) 2-Methoxy-2-methylpropane (iv) 1-
Methoxyethane

8. Show how would you synthesise the following
alcohols from appropriatealkenes?

CH
() O<011
OH
(111) )\/\

9. An alcohol A (C4H100) on oxidation with
acidified potassium dichromate gives carboxylic
acid B (C4HsO2). Compound A when dehydrated
with conc. H2SO4 at 443 K gives compound C.
Treatment of C with aqueous H2SO4 gives
compound D (C4H100) which is an isomer of A.
Compound D is resistant to oxidation but
compound A can be easily oxidised. Identify A,
B, C and D and write their structures.

[Ans. : [A] : (CH 3)2CHCH20H

[B]: CH3CH(CH3)COOH

[C]: (CH3)2C=CH2 [D]: (CH3)3C—-0OH

OH

WS AN

(iv) OH

10. An organic compound A having molecular
formula CeHeO gives a characteristic colour with
aqueous FeCl3. When A is treated with NaOH
and COz2 at 400 K under pressure, compound B
is obtained. Compound B on acidification gives
compound C which reacts with acetyl chloride to
form D which is a popular pain killer. Deduce the
structure of A, B, C and D.

What is the common name of Drug D?

[Ans. :

OH OH
COONa
(A) (B)
OH OCOCH,
COOH COOH
(C) (D)
Aspirin

11. An ether A (CsH120) when heated with
excess of hot concentrated HI produced two
alkyl halides which on hydrolysis from
compounds B and C. Oxidation of B gives an
acid D whereas oxidation of C gave a ketone E.
Deduce the structures of A, B, C, D and E.
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_CH,
[Ans. : (A) CH,CH,0CHT_
CH,
(B) CH,CH,OH
(C) CH,CHOHCH,
(D) CH,COOH
(E) CH,COCH,

12. Synthesise the following alcohols from
suitable alkenes.

o X

CH, OH

®) \/W
OH

1. Find A and B.
(i) CHj,

oiHEiBo. A DMHo. B
2.(d) FindA,B,C,D,E.

O

+
PhBr O [} Bi- A VAN B——>c

®) CH,COOC,H, O @fggﬁj‘[}ﬁ D+E

3. Arrange the following in increasing order of
acidic strength.

a) ?‘b
I—gC—T)HOHI—gC—CI—pHI—gC—OHI—gC—TZ—(}
a4 G

(i) (i) (iii) (iv)
(b Arrange the following in increasing order
) of esterification:

MeCOOH EtCOOH (Et)2CHCOOH
(i) ) (ii)

4.Arrange the following alcohols in order of ease
of dehydration.

(C4H, ), CCH,0H,(C;H, ) CHOHCH, ,(C;H, ), COHCH,

D.P-2

1. Give equations of the following reactions:

(i) Oxidation of propan-1-ol with alkaline KMnO4
solution.

(ii) Bromine in CS2 with phenal.

(iiif) Dilute HNO3 with phenol.

(iv) Treating phenol wih chloroform in presence
of agueous NaOH.

2. Write the product
CH,
H3c—c—o@|\|§ _CHCL
CHj
CHj

C,HsONa
—

HaC——C—Br B+C

CH,

3. Arrange each group of compounds in order of
decreasing acidity:

OH OH OH OH
NO, CHj
OH OH OH OH
NO,
(b)
NO, '
NO, NO , cl

4. Name the reagents used in the following
reactions:

(i) Oxidation of a primary alcohol to carboxylic
acid.
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(ii) Oxidation of a primary alcohol to aldehyde.
(iif) Bromination of phenol to 2,4,6-
tribromophenol.

5. Write the structures of the major products
expected from the following reactions:

(a) Mononitration of 3-methylphenol

(b) Dinitration of 3-methylphenol

(c) Mononitration of phenyl methanoate.

6. Write the equation of the reaction of hydrogen
iodide with:

(i) 1-propoxypropane (ii) methoxybenzene and
(i) benzyl ethyl ether.

7. A compound A (C2HsO) on oxidation by PCC
gave B, which in treatment with aqueous alkali
and subsequent heating furnished C. B on
oxidation by KMnOa4, forms a monobasic
carboxylic acid with molar mass 60g mol-1.
Deduce the structure of A, B and C.

PHYSICS : Er. DIPIN KATYA

OBJECTIVE QUESTIONS
ALCOHOL.PHENOIS &

ETHER)

Which of the following alcohols is prepared
by acid catalysed hydration of alkenes?

(a) Butan - 1 - . (b) Propan-1-»%

(c) ethanol (d) methanol

Which of the following alcohols can be
prepared by direct hydration of
corresponding alkene in presence of 50%
sulphuric acid?

(@) Butan—-1 -3

(b) Butan—2 -8

(c) 2 — Methylpropan — 1 -\

(d) 2-Methylpropan — 2 =0

Which of the following alcohols cannot be
prepared by reduction of carbonyl
compounds?

(@) Pentan-1-®

(b) Pentan-2-®

(c) 2 - Methylpentan -2 -0

(d) 3 - Methylpentan - 2 -0

Which of the following conversions
explains the acidic nature of alcohols?

(a) EthanolBromoethane

(b) EthanolSodium ethoxide

(c) EthanolChloroethane

(d) EthanolChloroethane

Which of the following compounds gives
3-ethylpentan-3-A\ by the action of ethyl
magnesium iodide followed by acid
hydrolysis?

(a) Propanone (b) Butanone

(c) Pentan -2 - one (d) Pentan - 3 -one
Which of the following compound is
obtained as major product on reaction of
ethoxybenzene with nitrating mixture?

(a) 2 - Nitro ethoxybenzene

(b) 3 - Nitro ethoxybenzene

(c) 4 - Nitro ethoxybenzene

(d) Nitrobenzene

Benzyl phenyl ether reacts with hydrogen
bromide to give

(a) benzyl bromide and phenol

(b) benzyl alcohol and bromobenzene

(c) benzyl bromide and bromobenzene

(d) benzyl alcohol and phenol

Ethers are considered as

(a) monoalkyl derivatives of water
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10.

11.

12.

14.

16.

17.

(b) alkoxy derivatives of alkanes
(c) alkyl derivatives of fatty acids

CHEM: Er. ADITYA KATYA

18.

(d) condensation products of acid and alcohol

Which of the following compounds is not
isomeric with ethoxyethane?

(a) 1 - Methoxypropane

(b) 2 - Methoxypropane

(c) 2 - Methylpropan - 2 -©

(d) 2 - Methylbutan - 2 -®

Which one of the following compounds
dissolves in hot dilute sulphuric acid but
does not reacts with sodium metal?

(a) ethyl bromide (b) acetic acid

(c) ethyl alcohol (d) diethyl ether
Which of the following alcohol will have
the fastest rate of dehydration?

(©) (d)

The phenol having lowest acidity is

OH
(a) t (b)

OH OH
(©) (d) OCH,
Which of the following is an excellent
antiseptic?
(a) Benzaldehyde (b) Benzyl alcohol
(c) Phenol (d) Acetia acid

Which of the following gives anisole?

(a) Phenyl and methyl chloride

(b) Benzyl alcohol and sodium hydroxide
(c) Aniline with nitrous acid

(d) Sodium phenoxide and methyl chloride
In the reaction

X 0'T°%7 - (CH,) ,CO 09 - CH ,CC

H,SO,
the compound X is

(a) Ethyl alcohol (b) Isopropy! alcohol

19.

21.

22.

23.

24,

25.

PHYSICS : Er. DIPIN KATYAL 52

(c) Tert-butyl alcohol (d) n-Propyl alcohol

Which of the following methods does not
give phenol?

CeH-CIO NP
(a) 543K 20@tm
OH
COONe
i
(b) CaO

CHsMgBr O T8 -
(©) H
C.H:N, cl Ot -
(d) H,O
Which of the following groups increases
the acidity of phenol?
(a) -CN
(c) -NO,

Vinyl carbinol is
(a) CH,= CH-CHOH

CH,C= CH,

I
0 OH

(c) CH,~CH = CH-OH
CH,C= CH,

(b) —X (halogen)
(d) all

@  CHOH

Intramolecular hydrogen bonding is found

in

(a) o-bromophenol (b) o-nitrophenol

(c) m-nitrophenol (d) p-nitrophenol

How many isomeric acyclic alcohols and
ethers are possible for (H,0?

(@ 3 (b) 4

()5 (d) 7

Unknown compound (X) on hydration by

conc. HSO, gives (Y). The compound (Y)

on oxidation gives acetone. The compound
(X) is

(a) CH,CH=CH, (b) CH,CH,OH

(c) CH,CHOHCH,  (d) CH,=CH,

An example of benzylic alcohol is

(a) CH,CH = CHCHOH

CH; OH

(b)

M:9808227623



UNILEARN CLASSES

26.

27.

28.

29.

30.

31.

CHEM: Er. ADITYA KATYAL 53

|
©) OH

OH

(d)
Which of the following isomers of butanol
has a chiral structure?

(@) (CH3),CH,OH

(b) (CH,),CHCH,OH

(c) CH,CH(OH)CHCH,

(d) CH,(CH,),OH

A compound X with molecular formula

C,H,O can be oxidised to a compound Y

with the molecular formula CH.O,. X is

most likely to be

(a) Primary alcohol

(c) aldehyde

Raney nickel is a/an

(a) alloy of Al'and Ni leached in sodium
hydroxide solution

(b) alloy of Al and Fe leached in caustic so(
solution

(c) alloy of Fe and Co leached in so

bicarbonate

(d) all of these

Phenol is less acidic than

(a) Ethanol (b) Methanol

(c) o-Nitrophenol (d) p-Methyl phenol

The increasing orded of acidity among

phenol:

p-methyl, m-nitrophenol and p-nitrophenol

is

(a) phenol, p-methyl phenol, p-nitriphenol,
m-nitrophenol

(b) p-methyl phenol, phenol, m-nitrophenol,
p-nitriphenol

(c) p-nitrophenol, m-nitriphenol, phenol,
p-methyl phenol

(d) m-nitrophenol, p-nitriphenol, phenol,
p-methyl phenol

An alcohol having molecular formula

C,H,,OH on dehydration gives an alkene,

which on oxidation yield a mixture of

ketone and acid. The alcohol is

(a) CH,CH,CH(OH)CHCH,

(b) sec. alcohol
(d) ketone

PHYSICS : Er. DIPIN KATYA

32.

33.

34.

ags.

36.

CH,CHCH, CH, CH,

|
(b) OH
(c) (CH,),CHCH(OH)CH,
(d) (CH,),CCH,OH
The correct IUPAC name of the compound
CH,CH(CH,) CH,CH, (OH)CH, is
(a) 2-Ethylpentan-4-ol
(b) 2-Hyxroxy-4-methyl pentane
(c) 4-Ethylpentan-2-ol
(d) 4-Methylhexan-2-ol
Phenol can be industrially prepared from
cumene. Itis
(a) Isopropyl benzene
(b) o-Dimethylbenzene
(c) Phenyl acetate
(d) 2-Acetoxylbenzoic acdi
Consider the following alkyl halides
1) (CH).CBr 2) CH_JBr
3) CH.Br 4) CH,CHBrCH
Arrange these alkyl halides in decreasing
order of reactivity in Williamson's
reaction.
@2>3>4>1 (b)4>3>2>1
(c)1>4>3>2 (dy1>2>3>4
Which one of the following compound is
most acidic

@/ OH
(a) CI-CH~CH~OH (b)
CH,

In the reaction

(d)

CH,
I

CH,-CH -CH , -0 —CH ,~CH ,+HI O, ..

Which of the following compounds will be
formed
CH;-CH- CH;+ CH;CH, OH

|
CH,

CH, - CH- CH,OH+ CH,CH,

|
CH,

(@)

(b)

M: 7757025753
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(©)

37.

38.

39.

40.

41.

CH,

|
CH, - CH- CH,OH+ CH,~ CH,- |
(d)

CH,

CH; - (|3H - CH, - I+ CH;CH,OH
During dehydration of alcohols to alkenesg
by heating with conc. HSO,, the initial step
IS

(a) formation of an ester

(b) protonation of alcohol molecule

(c) formation of carbocation

(d) elimination of water

Which of the following alcohols cannot be
prepared by the action of a suitable
Grignard reagent as an aldehyde or 3
ketone followed by hydrolysis?

(a) Ethyl alcohol (b) Isopropyl alcohol
(c) n-Propyl alcohol (d) Methanol

The best reagent to convert pent-2-en-2-¢
into pent-3-en-2-one is

(a) acidic permagnate

(b) acidc dichromate

(c) chromic anhydride in glacial acetic acid
(d) pyridinium chloro chromate

Arrange  the following  compounds
according to decreasing boiling points

OH OH OH OH
0 O7'©X
OH
OH
| I Il v

@) (IV) >y = (1 > (1
(b) (1) > (1IV) > (1) > (1)
(c) (> (1) > )>(Vv)
(d) (1 > (1 > (1) > (Iv)

In the following sequence of reactions

CH.CH.OH O A OY B OB .C

Ether
O - D

The compound ‘D’ is

CHEM: Er. ADITYA KATYA

42.

43.

44,

45.

46.

47.

48.

49.
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(a) n-butyl alcohol  (b) n-propyl alcohol
(c) propanal (d) butanal

Hydrolysis of 2-bromo-2-methylbutane by
SN mechanism gives mainly

(a) 3-methylbutan-2-ol

(b) 2-methylbutan-2-ol

(c) 2,2-dimethylpropan-2-ol

(d) 2-methylbutan-1-ol

In the following reaction, Cis__

Ethanol O T - A 0% _ B 0 %8 . C

ifH O/ A
(a) H,C=CH (b) CH,CH,OH
(c) CH.-OCH, (d) CH.-OSQOH
The compound which is not isomeric with
diethyl ether is
(a) n-Propyl methyl ether
(b) butan-1-ol
(c) 2-Methylpropan-2-ol
(d) Butanone
The most suitable reagent for the
conversion of primary alcohol into
aldehyde with the same number of carbon
is
(a) acidic KCr,0O,
(b) acidified KMnQ,
(c) Pyridinium chlorochromate
(d) CrQ,
A compound ‘X’ undergoes reduction with
LIAIH , to yield ‘Y’. when vapours of Y’
are passed over freshly reduced copper at
300C, ‘X' is formed. What is ‘Y’?
(a) CH,COCH, (b) CH,CHO
(c) CH,CH,OH (d) CH,OCH,
n-Propyl alcohol and isopropyl alcohol can
be chemically distinguished by which
reagent?
(a) PCL
(b) reduction
(c) oxidation with potassium dichromate
(d) ozonolysis
When CH=CH-COOH is reduced with
LiAIH ,, the compound obtained will be
(a) CH-CH~-COOH (b) CH,=CH-CHOH
(c) CH~CH~-CHOH (d) CH~CH-CHO
Which type of carbocation is formed as an
intermediate during the dehydration
4,4-dimethylpentanol?
(CY (b) 2
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(c) 2 (d) All the three

50. The relative acidic

CH,CH,OH, (CH,),CHOH and (CH,),COH

can be explained on the basis of

(a) resonance (b) inductive effect

(c) hyperconjugation (d) hybridization

Answerkey
1 -c2 -d3 -c4 -b 5d
6 -c7 -a 8 -b9 -d 10d
11 - ¢ 12 -b 13 -d 14 -c¢c 15
16 - d 17 -b 18 -¢ 19 -d 20
21 - a 22 -b 23 -d 24 -a 25
26 - ¢ 27 -a 28 -a 29 -c 30D
31 - ¢ 32 -d 33 -a3 -a 35

character  of Assertion and Reason Type-I

PHYSICS : Er. DIPIN KATYA

(i) Assertion and reason both are correct and
reason is correct explanation of assertion.

(i) Assertion and reason both are wrong
statements.

(iii) Assertion is correct statement but reason is
wrong statement.

(iv) Assertion is wrong statement but reason is
correct statement.

(v) Both assertion and reason are correct
statements but reason is not correct explanation
of assertion.

Cl. Assertion :Addition reaction of water to but-1-
ene in acidic medium yields butan-1-ol
Reason :Addition of water in acidic medium
gProceeds through the formation of primary
carbocation.

2. Assertion :p-nitrophenol is more acidic than
P¥d 37 - b 38d 39 -d 40
Reason :Nitro group helps in the stabilisation of
the phenoxide ion by dispersal of negative
charge due to resonance.

-a

3. Assertion :lUPAC name of the compound
CH,—CH—0—CH,—CH,—CH,

CH,

is 2-Ethoxy-2-methylethane.

Reason :In [IUPAC nomenclature, ether is
regarded as hydrocarbon derivative in which a
hydrogen atom is replaced by —OR or —OAr
group [where R = alkyl group and Ar = aryl
group]

4. Assertion :Bond angle in ethers is slightly less
than the tetrahedral angle.

Reason :There is a repulsion between the two
bulky (—R) groups.

5. Assertion :Boiling points of alcohols and
ethers are high.

Reason :They can form intermolecular
hydrogen-bonding.

6. Assertion :Like bromination of benzene,
bromination of phenol is also carried out in the
presence of Lewis acid.

Reason :Lewis acid polarises the bromine
molecule.

7. Assertion :o-Nitrophenol is less soluble in
water than the m- and p-isomers.
Reason :m- and p- Nitrophenols exist as

CHEM: Er. ADITYA KATYAL
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8. Assertion :Ethanol is a weaker acid than
phenol.

Reason :Sodium ethoxide may be prepared by
the reaction of ethanol with aqueous NaOH.

9. Assertion :Phenol forms 2, 4, 6 —
tribromophenol on treatment with Brzin carbon
disulphide at 273K.

Reason :Bromine polarises in carbon disulphide.

10. Assertion :Phenols give o- and p-nitrophenol
on nitration with conc. HNOs and H2SO4 mixture.
Reason :—OH group in phenol is o, p—
directing.

Assertion and Reason Type-|
1. (i) 2. (1) 3. (iv) 4. (iv) 5. (ii) 6. (iv) 7. (v) 8. (iii)
9. (i) 10. (iv)

Assertion and Reason Type-I|

1. If both Assertion & Reason are True and

Reason is the correct explanation of Assertion.

2. If both Assertion & Reason are True but

Reason is not the correct explanation of Assertion.

3. If Assertion is True but Reason is False.

4, If both Assertion & Reason are False.

1. Assertion: Among isomeric butyl alcohols,
sec-butyl alcohol exhibits
enantiomerism.

Reason sec-Butyl alcohol has a chiral
centre.

2. Assertion:  3° alcohols undergo dehydration
more readily than 1° alcohols

Reason 3° alcohols are less acidic than 1°
alcohols.

3. Assertion:  Phenol is stronger acid than
alcohols.

Reason Phenol is stabilized by resonance
whereas alcohols are not.

4. Assertion: 1-Propanol and 2- propanol can
be distinguished by iodoform test.

Reason All ~ secondary alcohols on
reaction with NaOH and |, yield a
yellow precipitate of iodoform.

5. Assertion: —OH group in phenols can not be
substituted easily.

Reason C — O bond in phenols has patrtial

double bond character due to
resonance.

Ter-butyl alcohol is more soluble
in water than n-butyl alcohol.
Solubility of an alkyl alcohol in
water increases with increase in
branching in an alkyl group.

6. Assertion:

Reason

7. Assertion:

Reason

8. Assertion:

Reason

9. Assertion:

Reason

10. Assertion:

Reason

11.Assertion:

Reason

12. Assertion:

Reason

13. Assertion:

Reason

14. Assertion:

Reason

15. Assertion:

Reason
Q: 1
A: 1
Q: 7
A: 2
Q: 13
A: 2

In Lucas test, 3° alcohols react
immediately.

An  equimolar  mixture  of
anhydrous ZnCl, and conc. HCl is

called Lucas reagent.

Ethers behave as bases in
presence of mineral acids.

Due to the presence of lone pairs
of electrons on oxygen.

Anisole on reaction with HI gives
phenol and CH,l.

Phenol-oxygen bond is stronger
than methyl-oxygen bond in
anisole and hence is not cleaved
by HI.

Phenol is less acidic than p-nitro
phenol.

Phenolate ion is more stable than
p—nitrophenolate ion.

p-nitrophenol is a strong acid
than o—nitrophenol.

Intramolecular H-bonding makes
o—-isomer weaker than p—isomer.

The boiling point of ethanal is
much higher than that of dimethyl
ether.

In ethanol, the molecules are
associated by the formation of
intermolecuar hydrogen bonding,
whereas in diethyl ether it is
absent.

Phenetol on cleavage with Hi
yields phenol and ethyl iodide.

Phenetol is a mixed aromatic
ether.

The C—0O-C bond angle in ethers
is higher than H-O-H angle in
water.

Oxygen is sp3-hybridized in both
ethers and water.

Anisole undergoes electrophilic

substitution at ortho and para
positions.

Anisole is less reactive than
phenol towards electrophilic
substitution reactions.
ANSWERS
3 4 5 6
2 3 1 4
9 10 11 12
1 3 1 1
4 15
3
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Chapter 3

ALDEHYDE, KETONES & CARBOXYLIC ACIDS

INTRODUCTION
Both aldehydes & ketones contain carbonyl group as their functional group.

Structure of carbonyl group

Both aldehydes & ketones have carbonyl group as the functional group. The carbonyl carbon is sp2 hybridised & it
uses sp2 hybrid orbitals to form 30 bonds, one with oxygen atom & remaining 2 with two other atoms or groups (R
or H). All these 30 bonds lie in same plane at the angle of 120°.

The unhybridized p — orbital of carbonyl carbon form TT- bond with

oxygen atom by sidewise overlapping with half filled \/
,'“Co—bo

p — orbital of oxygen atom.

the bond between carbon & oxygen is polar. Infact electron

density around the oxygen atom is increased which causes the

Since carbon & oxygen have different values of electronegativity, //\ /\

development of partial positive charge (0+) on carbon & partial T -bond

negative charge (3-) on oxygen. Orbital picture of carbonyl group

Thus the carbonyl carbon is an electrophilic & carbonyl oxygen is
nucleophilic centre.

METHODS OF PREPARATION OF ALDEHYDES & KETONES

1. From Alcohols

(a) By Direct oxidation:

RCH,OH Aqueous acidic RCHO + MnO, or Cr**
KMnO, or Aqueous acidic K,Cr,07

(b) By catalytic dehydrogenation

When vapours of 1° or 2° alcohols are passed over copper gauze, they get dehydrogenated to form

aldehydes or ketones.

CH,CH,CH,OH O &/F1% . CH,CH,CHO+H,

n-propyl alcohol Propionaldehyde

Dehydrogenation reaction is a better method of preparation because there is no risk of further oxidation
of aldehyde.

(c) By using PCC

PCC stands for pyridinium chlorochromate. It is an equimolar mixture of CrOs, HCl and pyridine. It is used
to oxidise 1° alcohol to aldehyde and 2° alcohol to ketones without affecting double or triple bond.
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2. From Acid chlorides

Aldehydes are prepared from acid chlorides by reaction with H, in the presence of palladium catalyst

supported on BaSO,.

0O [r Tl
R—C—Cl +H; Ariapeia R—C—H+HCl (posenmund’s reduction)

Ketones are obtained by reacting acid chlorides with dialkyl cadmium.

2RCOCI+CdR', 0 O~ 2RCOR'+CdCl,

3. From fatty acids
(a) By heating calcium salt of fatty acid

Aldehydes are obtained by heating calcium salt of fatty acids with calcium formate.
CH3COQ OOCH
Ca+Ca ———> 2CH3;CHO+2CaCO;,

CH3COO OOCH ACEtaldehyde

Calcium acetate Calcium formate

Ketones are formed by distilling calcium salt of fatty acids alone.

CH3COO0 O
ca 8K H.c—C—CH,+CaCo,
CH,COO

Similarly mixed ketones, can also be obtained by similar reactions:

CH3COO OOCC,H5 O
AN / A
Ca+Ca ——— 2CH3CC,H5+2CaCO,
CH3COO OOCC,Hs

PREPARATION OF AROMATIC ALDEHYDES & KETONES
1. By oxidation of alkyl benzene

Aromatic aldehydes are obtained by oxidation of side chain in the aromatic ring.

OCOCH,
CHj3 HC< CHO
OCOCHS,4
O @Cr@’[@ R O . + 2CH4,COOH
H;COJ, 0 3
Benzaldehyde
CrO,Cl, A

(Etard reaction)
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3. By Gattermann Koch Reaction

In this method aromatic aldehydes are prepared by formylation of aromatic ring with carbon monoxide.

CHO
Qe

benzaldehyde
4. From Grignard’s reaction
Both aliphatic & aromatic aldehyde can be obtained by this method.

HCN on treatment with Grignard’s reagent & subsequently followed by hydrolysis yield an aldehyde.

OH

HCN +CH3MgBr [] @?Q" HsCHC=—NMgBr [] [1-F]_, CH3CH0+MQ +NHs
\Br

Similarly

CHj CHj
C=—N C—NMgl CcC=—0
OH
0 B, 0 B, +NHz+ Mé

PHYSICAL PROPERTIES OF ALDEHYDES & KETONES

Boiling points

Aldehydes & ketones have relatively high boiling points as compared to hydrocarbons of comparable
molecular masses due to polar carbonyl group, which bring stronger intermolecular dipole — dipole
interactions between the opposite ends of C = O dipoles.

Ketones are relatively more polar than their corresponding isomeric aldehydes due to the presence of two
electron repelling alkyl group around the carbonyl carbon.

Solubility

The lower members of aldehydes & ketones (upto four carbon atoms) are soluble in water. It is due to their
capability of forming hydrogen bonds with water molecules. The solubility of these compounds in water
decreases with the increase in the size of alkyl group because of the increase in magnitude of non polar part in
the molecule.

R\ R
o)

C=0 - B R O==C

R R
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CHEMICAL PROPERTIES

Aldehydes & ketones are highly reactive compounds, they undergo nucleophilic addition reactions. Their reactivity
is due to presence of a polar carbonyl group. The positively charged carbon atom of carbonyl group is readily
attacked by nucleophilic species for initiation of the reaction. This leads to formation of intermediate anion which
further undergoes the attack of H* ion or other positively charged species to form the final product. The
reaction in general may be represented as:

slow

/ % " stepl

Planar

\
N
:QI:/

Relative reactivity of aldehydes & ketones

In general ketones are less reactive than aldehydes on a account of following facts:

(i) Electron releasing effect of two alkyl groups, decreases the magnitude of positive charge on ketones.

(ii) Steric effect caused by two alkyl groups also hinders the approach of the nucleophile to the carbonyl carbon.

H R R
\ \ \
C—O0 C—_0o > C—O
/ / /
H H R

Reactivity decreases——»

TYPE OF CHEMICAL REACTIONS IN CARBONYL COMPOUNDS
1. Addition across C= 0O bond

Sr. | Addition of Substrate Product

No.

1. Hydrogen cyanide

C—0 .
—C—CN (Cyanohydrin)

OH

2. | Sodium bisulphite \ ‘

(NaHSO3) /C:O ——C—s0; N&

OH (Bisulphite addition product
_ _ 0

, | Grignard reagent (RMg) HCHO H,C - CH, - OH(1° alcohol)

" | followed by hydrolysis Aldehydes 2° alcohol
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(except
formaldehyde)
Ketones 3° alcohol
4. | Alcohols (RO OH) \ Hemiacetal which finally converts to
C—o0 acetal

2. Replacement of carbonyl oxygen atom with other groups

(a) Reaction with ammonia derivatives

Aldehydes & ketones react with a number of NH; derivatives such as hydroxyl amine, hydrazine,
semicarbazide etc, in weak acidic medium. In general, if we represent these derivatives by NH, I G, then
their reaction with aldehydes & ketones can be represented as follows:

\ )
/

H+

C=—0 + H,N—G——» C=—N—G+H,0

/

Ammonia derivatives & their products with carbonyl compounds

0OG Ammonia Derivative Product obtained
0 OH NH,OH

Hydroxylamine C——NOH

Oxime

0 NH, NH;NH, \

Hydrazine C—NNH;,

/ Hydrazone

O NHC¢Hs NH,NHCgH; \

Phenyl hydrazine C——=NNHC¢zH5

N

Phenyl Hydrazone

Semicarbazide

NH NO, | HoNHN NO, /C:N\
NH NO,
- . O,N
2, 4 —dinitrophenyl hydrazine o
2, 4 —dinitrophenyl hydrazone
0 NHCONH, O
H,NHNCNH, ——NNHCNH,

Semicarbazone
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3. Oxidation

Aldehydes are easily oxidised to carboxylic acids containing the same number of carbon atoms, as in parent
aldehyde.

0
Y
R—C +[0]— »R—C
H OH

The reason for this easy oxidation is the presence of a hydrogen atom on the carbonyl carbon, which can be
converted into [J OH group without involving the cleavage of any other bond. Hence, aldehydes are oxidised
not only by strong oxidizing agent but also by weak oxidizing agents. As a result, aldehydes act as strong
reducing agents.

[ ] Aldehydes reduce Tollen’s reagent to Ag & appear in the form of silver mirror. This test is called silver
mirror test. It is given by all aldehydes & reducing sugars.

RCHO + 2[Ag(NH3 )ZT +30H 0 £ RCOO™ + 2Ag | +4NH, +2H,0

(silver mirror)

m  Aldehydes (except benzaldehyde) reduce Fehling’s solution (Cu+2 reduced to Cu’) which is an alkaline

solution of cupric (Cu™) ion complexed with tartarate ion.
RCHO +2Cu*" +30H™ 0 1 RCOO™ +2Cu’+2H,0

red ppt

m  Aldehydes also reduce Benedict’s solution (Cu2+ complexed with citrate ion) to Cu™.

Haloform Reaction

CH3CHO+ 31, N8O o | ccHO + 3Hi

Hydrolysis

CHIzy + HCOONa
iodoform (yellow ppt)

Due to the formation of yellow ppt. of iodoform in this reaction, it is known as iodoform test & used in for
characterizing compound containing CH;COL or a group like CH;CH,OH which can be easily oxidised to CH;COU
group by halogens.

4.Reduction

Carbonyl compounds can be reduced to 1° or 2° alcohol, by LiAlH,;, NaBH, or direct reduction with H,/Ni.

(a) CH,CHO O[3 -, CH,CH,OH
CH,CH = CHCHO O £t —, CH,CH,CH,CH,OH

with LiAIH, OO CHO group is reduced to [J CH,0H (1° alcohol) and C = C bond is also reduced when it is in

conjugation with carbonyl groups.
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O OH

e

C—0  Groupisreduced to CHOH  (2° alcohol)

/

] LiAlH, also reduces ester & acid chloride to alcohols.

(b) NaBH, has similar function. But this reagent does not affect (C = C) double bond.

QOH Ml @:o O [0, C>—OH

NaBH, does not reduce ester & acid chloride

CH,OH CHO CH,OH
HO o HO
<o OB - + C,H-OH
COOC,Hs COOC,Hs CH,OH

(c) Amalgamated zinc, Zn(Hg) & conc. HCl (Clemmensen reduction) & hydrazine (NH, —NH,) followed by
reaction with strong base like KOH in alkaline glycol

(Wolf Kishner reduction) reduces carbonyl group to alkyl group.

\ o\

C_NNH2 FQ/’\(‘)‘;HIZMSQD C:O D @émm:@l@:mc |onD-) CHZ

/

Glycol, KOH

\

CH,
/

(A) Aldol Condensation

Two molecules of an aldehydes or a ketone having atleast one O - hydrogen atom, condense in presence of a
dilute alkali to give a [ - hydroxyaldehyde or 3 - hydroxy ketone.

o] OH
H;C—C + HCHZCHOM H;C—C—CH,CHO
H H
Ethanal (3- hydroxy butanal)

The products of aldol condensation when heated with dilute acids undergo dehydration to form a, B -
unsaturated aldehydes or ketones.

OH

H3CHC—CH,CHO [ ] mHEj)atD_, H3;CHC——=CHCHO(crotonaldehyde)
But-2-enal
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In general all aldehydes & ketones which contain a - hydrogen can undergo this reaction. Those which do not

contain d - hydrogen like HCHO, CsHsCHO etc, do not undergo this reaction. *

Crossed aldol condensation:

When two different carbonyl compounds (with ad—H atoms) are used in an aldol condensation, four
products are formed because each carbonyl compound can react with itself (self aldol) as well as with
the other carbonyl compound (crossed aldol).

B a [l
O AMH0 CH;CH-CH,-C-H
54 T / I

CH,-C-H sho OH

Boa ]
Nz A \CchHz—CH—CHZ—C—H
o a —H,0 I
CH;CHO + CH;CH,CHO OH
A B OH" 0
‘HN O AM.O CHyCH-CH-C-H
o 5 TR
CH,CH-C-H 5o OH CHs
B B a1l
CH,CH,-CH-CH-C-H
OH CH;,

When one of the carbonyl compound does not have any ad—hydrogen, it cannot form carbanion and
number of possible products reduces to two.

I I OH" | H,0 B a i
Ph-C-H + CH;CH,-C-H <= Ph-CH-CH-C-H —— Ph-CH=C-C-H
(Excess) OH CHs CHs

(B) Cannizzaro’s reaction

Aldehydes that have no a-hydrogen atom (or acidic hydrogen) undergo cannizzaro reaction (CR) in which
disproportionation reaction takes place one being reduced to alcohol & other being oxidised to salt of the
corresponding carboxylic acid. The reaction lakes place with 50% aqueous or ethanolic alkali solution.

2HCHO + NaOH——— = CHZOH + HCOONa
‘ 50%

Reduction
Oxidation

2(CH,), CCHO +NaOH[ O~ (CH, ), CCH,0H +(CH, ), CCOONa

50%

When an aldehyde (showing CR) is treated with HCHO & 50% base, then HCHO undergo oxidation (rather than

any other aldehyde). This reaction is called crossed CR.

CHO + HCHO+ NaOH———> @CHZOH + HCOONa

CR involving different aldehydes or same aldehydes is proton (H*), hydride (H") transfer reaction.
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CARBOXYLIC ACID AND ITS DERIVATIVES

Comparison of resonating structures of carboxylic group and carbonyl group

Carbonyl group has two resonance structures (I and Il)

/C£a:<—> 6
(1 (1
However, for a carboxyl group, three resonance structures (A, B and C) can be written.

(p: ¥ -

- __C

\.. G N\

O—H O—H O—H
Q) ) ©

_(:3::‘

In both structures (A) and (C), the C — atom and the two O — atoms have eight electrons in their respective valence
shells while in structure (B), C — atom has only six electrons. Therefore, structure (B) is less stable than structure
(C), in other words the two important resonance structures of carboxyl group are structures (A) and (C). In both
these structures, carboxyl carbon is electrically neutral. However in case of aldehydes and ketones, only one
structure i.e. | is electrically neutral. As a result, the carboxyl carbon of the resonance hybrid is less positive and
hence less electrophilic than the carbonyl carbon of aldehydes and ketones. However, it may be noted that like
carbonyl group, carboxyl group is also polar due to resonance structures (B)
and (C).

GENERAL METHODS OF PREPARATION

Oxidation of alkyl benzenes

CH,CH,CH,CH, COOH

hot KMnO, +CO
_— 2

n - butyl benzene Benzoic acid

This reaction is used for two purposes (a) synthesis of carboxylic acids and (b) identification of alkyl benzenes.

Carbonation of Grignard reagents

I

T +

'ﬁj’MgX + ﬁ—» R—COO Mg X — "~ R—cooH+ Mgt x~

Grignard's reagent

The Grignard’s reagent can be prepared from primary, secondary, tertiary or aromatic halides. The method is
limited only by the presence of other reactive group in the molecule. The following synthesis illustrate the
application of this method.

CHj3 CHj3 CHj, CHg

| +
Hye—C—oH- - jc—c—ca1 ML » pe—c—mgel 2> —H > | c—c—cooH

CHsy CHsy CHj3 CHs3

Trimethylacetic acid
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Hydrolysis of nitriles

CHEM: Er. ADITYA KATYA

Aliphatic nitriles are prepared by treatment of alkyl halides with sodium cyanide in a solvent that will dissolve both
reactants. In dimethyl sulfoxide (DMSQ), reaction occurs rapidly and exothermically at room temperature. The
resulting nitrile is then hydrolysed to the acid by boiling with aqueous alkali or acid.

R-CI+NaCNOPY¥9 - R—C=N + H,0 ——

PHYSICAL PROPERTIES

Boiling points

H+

— »>R—COOH+NH;

OH R—COGO  +NHj

Due to intramolecular hydrogen bonding dimerization of acid takes place and boiling point of carboxylic acid is

higher than expected.

Q- H—O
R—C// \C—R
/
O—H 0
CHEMICAL REACTIONS

Carboxylic acids can also show various types of reactions.

() Removal of H' (due to cleavage of O O H bond) by reaction with a base (at ‘a’ above)

(i) CO O bond breaks at b (by PCls, PCl3, SOCI,, NH3/A)

(iii) Nucleophilic attack at point (c) in carboxyl carbon (Ester formation)

Reaction in which OH is replaced by [0 NH,, Cl is Sy type

O] O]

R—C—OH +NH; ————» R—C—NH,

(iv) Halogenation at a - C by P/Br, at point d (Hell — Volhard Zelinsky reaction)

(v) Oxidation of a - methylene group by SeO,

I
RCH,COOH O F¥%] RC COOH + H,O +Se
a —keto acid

Some reactions are summarized below:
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RCOONH, RCONH, RCOONa+CO,

NaHCO
NH, NH,, A 3
LiAIH, N.H
RCH,OH <-—————— o X —SA> N, +CO, +R-NH,
RCOOR' R'OH/H
choN R—C—OH Sodalime, A_
>
RCOOCHz<——2-2 Y
NaOH
N ————»RCOONa
H,+ RCOONa<— 2 |
PCly  |PCly SOCI,  |P,0s
( \
ROCI (RCO),0

Acidity of Carboxylic Acids

The acidity of a carboxylic acid is due to the resonance stabilization of its anion.

Because of the resonance, both the carbon oxygen bond in the carboxylate anion have identical bond length. In
the carboxylic acid, these bond lengths are no longer identical.

The acidity of carboxylic acid depends very much on the substituent attached to — COOH group. Since
acidity is due to the resonance stabilization of anion, substituent causing stabilization of anion increases
acidity whereas substituent causing destabilization of anion decrease acidity. For example, electron
withdrawing group disperses the negative charge of the anion and hence makes it more stable
causing increase in the acidity of the corresponding acid, on the other hand, electron-releasing group
increases the negative charge on the anion and hence makes it less stable causing the decrease in the
acidity. In the light of this, the following are the orders of a few substituted carboxylic acids.

(a) Increase in the number of Halogen atoms on a-position increases the acidity, eg.

CI3CCOOH > Cl,CHCOOH > CICH,COOH > CH3COOH

(b) Increase in the distance of Halogen from COOH decreases the acidity e.g.

Cl Cl

H3C
_>7COOH H3C4<; \_\;
COOH COOH

Cl
This is due to the fact that inductive effect decreases with increasing distance.
(c) Increase in the electronegativity of halogen increases the acidity.

FCH,COOH > BrCH,COOH > ICH,COOH

SALT FORMATION Carboxylic acids are weak acids and their carboxylate anions are strong conjugate bases

and are slightly alkaline due to the hydrolysis of carboxylate anion compared to other species, the order of acidity
and basicity of corresponding conjugate bases are as follows:

Acidity RCOOH > HOH > ROH > HC = CH > NH;3 > RH
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Basicity RCOO <HO <RO <HC=C < NH,<R"

1. The carboxylic acids react with metals to liberate hydrogen and are soluble in both NaOH and NaHCO;
solutions. For example.

2CH;COOH + 2Na 0 O — 2CH,;COO Na' + H,
CH5COOH + NaOH 0 O — CH;COO Na' + H,0
CH;COOH + NaHCO; 0 0 — CH;CO0™Na* + H,0 + CO,

2. Conversion into functional derivatives

0
/

R—C —» R—C (2 =-Cl, -OR’, -NH,)

OH Z

(a)Conversion into acid chlorides

(0]
//O socl, Vi
R—C +4PCl; ¢ —> R—C
PClg Cl
Acid chloride

(b)Conversion into amides

0O (0] 0
/) /) /)
R—C/ SOChL_ R—C/ _WH; 4 R—C/
OH Cl NH,
An acid chloride An amide

Example:

C,H,CH,COOH O 1 -, C,H,CH,cocIO M. C,H,CH,CONH,

Phenyl acetic acid Phenyl acetyl chloride Phenyl acetatamide

3. Reduction

R-COOHO P - R-CH,OH

1° Alcohol

Examples:
COOH CH,OH
LiAIH,4
—
CHg CHs
m - toluic acid m - methyl benzyl alcohol
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4. Substitution in alkyl or aryl group

Halogenation of Aliphatic Acids (Hell-Volhard-Zelinsky Reaction)

In the presence of phosphorus, aliphatic carboxylic acids react smoothly with chlorine or bromine to yield a
compound in which a-hydrogen has been replaced by halogen.

CH, -COOH O f* If3. CI- CH, - COOH O F 72, CI,CH - COOH O Fr . CILCCOOH

(b) Ring substitution in aromatic acids:

[1 COOH deactivates and directs incoming electrophilic to meta position.

Example:
COOH COOH
HNO4/H,SO ,/Heat Q
o NO,
benzoic acid

m - nitrobenzoic acid

CARBOXYLIC ACID DERIVATIVES

O
I
There are four carboxylic acid derivatives. These are generally representedasR-C-Z,

(a) When Z is halogen (usually Cl), the derivatives are called as acid chlorides.

(@]
R—C—0ClI
(b) When Z is [0 OR’, the derivatives are called as esters.

0]
Il
(c) WhenZis—-O - C-R", the derivatives are called carboxylic anhydrides.

(d) Where Z is 1 NH,, the derivatives are called amides. When Z is [ NHR' or [J NR,' they are called N —

substituted amides.

Synthesis of acid derivatives

Carboxylic acid derivatives are exclusively prepared from carboxylic acids. The preparation methods of carboxylic

acid derivatives are already discussed under the chemical reactions of carboxylic acids.
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CHEMICAL REACTIONS OF ACID DERIVATIVES

(i) Acyl chloride

We have already seen that acyl chlorides are the most reactive of all acid derivatives. As a result, acyl chlorides are
often selected as the starting material for the preparation any other acid derivative. Let us see how this is done.

O O O O
I ) I I

R—C—CI+R—C—O Nat —  » R—C—0—C—R'

R—C—~Cl+ R—OH ——> R—C—0—FR
(0] 0]

R—C—Cl + NH3 ——— R—C——NH,

Conversion into acids: Hydrolysis.
(0]
R—C——Cl+ H,0——— R—C—0H +HCI
An acid
(ii) Carboxylic acid anhydrides
Carboxylic acid anhydrides can be used to prepare esters and amides.
I i

R—C—O0—C—R—ROH _r  C—OR +R—C—OH

NH3lexcess

(0]
I

R—C—NH, + R—C—0 NH,*
(iii)  Esters

Ester hydrolysis

Acid catalysed esterification is an essentially reversible reaction. If you follow the backward course of reactions of
esterification it gives you the mechanism for ester hydrolysis.

| o
R—C——©OR H—i» R—C—OH +R'OH

Base promoted hydrolysis of esters: Saponification

Esters undergo base promoted hydrolysis also. This reaction is known as saponification, because it is the way most
of the soaps are manufactured. Refluxing an ester with aqueous NaOH produces an alcohol and the sodium salt of
the acid.

PHYSICS : Er. DIPIN KATYAL 70 M:



UNILEARN CLASSES CHEM: Er. ADITYA KATYA
O]

(0]
H,0 ||

R—C—OR' + NaOH R—C—O Na +R'OH

This reaction is essentially irreversible because carboxylate ion is inert towards nucleophilic substitution.

Transesterification

Esters can also be prepared by transesterification (an alcohol displacing another from an ester)

0 0]
L| +R"—OH HA L| + R'—OH
R/ \OR' heat R/ \OR"

Reaction of esters with Grignard reagents
The reaction of carboxylic esters with Grignard’s reagent is a good method for the preparation of 3° alcohols.
ﬁ OMgX OH

R—C|—OR‘ RMgX | r c—re R'MgX R—(L—R"i>R—(|3—R"

o}

R"

Initially ketones are formed. However, as we know, ketones themselves readily react with Grignard reagent to
yield teriary alcohols.
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CH: Aldehydes,Ketones & Carboxylic Acids
(SUBJECTIVE ASSIGNMENT)

CONCEPTUALS

1. Cyclohexanone forms cyanohydrin in good yield b ut 2,2,6-trimethylcyclohexanone does

not.

Ans.Preparation of cynohydrin is a nucleophillic addition reaction. So if three methyl (electron
releasing gps) are attached then it will decreases the charge on carbon atom of carbonyl group. As a
result nuclephillic addition does not occur

Q2. Benzaldehyde does not give fehling’s last?
Ans.Those aldohydes which do not have hydrogen atom will not form enolate ion. So it does not
show Fehling’s test.

Q3.The a-H atom in aldehydes and betones is acidic?
Ans.It is due to strong electron with drawing effect of carbonyl group and resonance stabilisation of
conjugate base.

Q4.p-nitrobenzaledehyde is more reactive than benza Idehyde towards nucleophillic addition
Rxn?

Ans. Because NO2 group is electron withdrawing group and it will makes the carbon atom of
carbonyl group more reactive as towards nucleophillic addition as compared to benzaldehyde.

Q5.Aldehydes are more reactive as compared to keton ~ es towards nuclephillic addition?. Why.
Ans. In ketones the presence of two large substitution will hinders the attack of nucleophile as
compared to aldehyde in which only one such substituent is present.

Q6.Benzoic acid is a stronger acid than ethanoic ac ~ id?
Ans. Itis because of greater E.N. of sp2 hybridised carbon to which carboxyl carbon is attached.
This will makes the —OH bond polar.

Q7 .Electrophillic subsitution of benzoic acid takes place at a m-position?

Ans.  The carboxylic group is electron withdrawing group so it will decreases the reactivity of
benzene ring for electrophillic attack. Hence the attack takes place only at m-position.

Q8.Carboxylic acid does not give characteristics re action of carbonyl group?
Ans.Because of the resonance stabilisation the positive charge of carbonyl carbon is not available so
it will not show Rxn of carbonyl group.

Q9.There are two — NH2 group is semicarbazide. Howe ver only one —NH2 group is involved is
the formation of semicahazone?

Ans.The lone pair present or one of the NH2 group is involved in the resonance with carbonyl group
and hence it is not free.

10. During the preparation of esters from a carbox  ylic acid and an alcohol in the presence of
an acid catalyst, the water or the ester should be removed as soon as it is formed.
Ans. The formation of esters from a carboxylic acid and an alcohol in the presence of acid catelyst in

a reversible reaction.
H:SOy

R — COOH + ROH «<————R - COOR' + H20
To shift the equilibrium in forward direction, the water or ester formed should be removed as fast as
it is formed.

11. Sodium Bisulphite is used for the purification of aldehydes and Ketones. Explain.
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Ans.Aldehydes and Ketones form addition compounds with NaHSO3 whereas impurities do not. On
hydrolysis we get pure aldehydes and Ketones back.

12. Why pH of reaction should be carefully controll ed while preparing

ammonia derivatives of carbonyl compound?

Ans.In strongly acidic medium ammonia derivatives being basic will react with acids and will not
react with carbonyl compound. In basic mesium, OH will attack carbonyl group.

pH of a reaction should be carefully controlled.

13. During reaction of carbonyl compound with 2,4-D NP 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 NH2 group of 2,4-DNP. After protonation —N+H3 group does
not act as nucleophile.]

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

N N

_C=0+H — _C—OH

[Ans. :

H+ions get attached to oxygen atom and make carbonyl carbon more electrophilic in nature.]

FOR PRACTICE

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

2. Although phenoxide ion has more number of resonating structures than carboxylate ion,
carboxylic acid is a stronger acid than phenol. Why?

3. Chloroacetic acid has higher pKa value than acetic acid.

N

. Electrophilic substitution in benzoic acid takes place at meta-position.

a1

. Carboxylic acid have higher boiling points than alcohols of comparable molecular masses.
6. Benzaldehyde does not give Fehling’s test.

7. Acetic acid does not give sodium bisulphite addition product.

0o

. Aldehydes are more reactive towards nucleophilic reagents than ketones.
9. tert-butylbenzene cannot be oxidised with KMnOa.
10. Benzoic acid is less soluble in water than acetic acid.

11. Formic acid is a stronger acid than acetic acid.

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

1. Write the structures of products of the
following reactions;

O
1

TN Anhyd. AICL,
© + C,H. Cl ”CS :

Hg™, H,SO,

0

H,C—C=C—H

2.

o
+
O,N
o
[::jﬁﬁ + NH,—NH

Il +
R-CH=CH-CHO + NH,-C-NH-NI Igilb

HO—NH, —H

NO,——>

O

Il
C
~
CH, H
+ CH,CH,NH, >

(C,H.CH,),Cd + 2 CH,COCl —»

1.Cro,Cl,

Z2.H,O"

NO,

3. Predict the products formed when
cyclohexanecarbaldehyde reacts withfollowing
reagents.

(i) PhMgBr and then H30"

(i) Tollens’ reagent

(iii) Semicarbazide and weak acid

(iv) Excess ethanol and acid

(v) Zinc amalgam and dilute hydrochloric acid

4. Complete each synthesis by giving missing
starting material, reagent or products

CHEM: Er. ADITYA KATYA
CH,CH, COOH
0 @, ko B C[ S0Cl,
KOH, heat cooH  heat
H,NCONHNH, © @/CO
(i) C,H,CHO ——— (v —_—
2 [Ag(NH), T @C”U NaCN / HCl
v)  ——] _—
COOH

CHO

(vii) C,H.CHO
+

CH,CH,CHO

. MO
xi) ————5
(i) Zn-H,0 2<<::>t:0

(i) NaBH,
) CHCOCHCOOCH, ———
11

hl<::>=cn,———————+ <::>—CHO

5. Complete the following reaction statements by
giving the missing starting material, reagent or
product as required :

dil.NaOH
_—

(b) <:>l:CH2 — CHO
CH,CH,
KMnO,
(€) KOH, heal =

6. Identify A, B and C in the following sequence
of reactions :

(1) CoHeMaCl
(i)H0

Conc. HQSO4 . HBr
(i) H;0 Peroxide

CHCHO

7. Predict the structures of products formed
when benzaldehyde is treated with

(a) Conc. NaOH

(b) HNO3/H2S04 (at 273K-283K)
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8. Predict the products of the following reactions

CHO + cocH, 2H
293K
O +CH—C—0l
: o)

9. Identify A to E in the following reactions :
COOH

Anhyd
—_—

AICI,

PHYSICS : Er. DIPIN KATYA

14. Identify A and E in thefollowing seried of

reactions:
273
CHs 283K
+Cr03+(CH 3CO)20 —A
KMnO,,KOH H30"
heat
B
D Conc.
Ango+ NaOH
E

NaOOCO ‘C

INCREASING/DECREASING
ORDER

ConcHNO, SOCl,  ()NaBH, _ SOCl, _ Pd/H,Bd
ConcH,S0, i) HO' " "Z+Sorqu
10. Compl ete the following equations by
writing the missing A, B, C, D etc.
o . dilH,50, [0] S0Cl,
()CH=CH ——> — -
HeSO,
o i PCL KCN HOH" _ sodalime
(1) C,HOH — A > —

11. Draw the structure of the following
derivatives :

(i) 2, 4-dinitrophenylhydrazone of CeHsCHO
(ii) Cyclopropanone oxime

(iif) Acetaldehydedimethylacetal

(iv) Semicarbazone to cyclobutanone

(v) Ethylene ketal of hexan-3-one

(vi) Methylhemiacetal of formaldehyde

12. Identify A to E in the following reactions:

CH,COCI Zn-Hg/conc.HCl
cHeg————>A > B
Anhyd. AICl3 NaOl (i) KMnO, - (i) HyO"
KOH. A 8
D+E C

13. Writethe structures of compounds A, B and
C in each of thefollowing reaction:

(i) CeH, Br O M'PY¥¥0, AD Gl P11 B

lPCIS

C
(ii) CHCN @ S1ClHal _ p 01 NOH BA
C

1. Arrange the following compounds in the
increasing order of their boiling points:

a) CH3CH2CH2CHO, CH3CH2CH2CH20H,
H5C2-0-C2H5, CH3CH2CH2CH2CH3

b) CH3CHO, CH3CH20H, CH30CHS3,
CH3CH2CH3

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

(i) Ethanal, Propanal, Propanone, Butanone.

(i) Benzaldehyde, p-Tolualdehyde,
p -Nitrobenzaldehyde, Acetophenone.

3. Which acid of each pair shown here would
you expect to be stronger?

(i) CH3CO2H or CH2FCO2H

(i) CH2FCO2H or CH2CICO2H

(iiiy CH2FCH2CH2CO2H or CH3CHFCH2CO2H

v F,C —@— COOH or H,C @ COOH

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

(i) Acetaldehyde, Acetone, Di-tert-butyl ketone,
Methyl tert-butyl ketone (reactivity towards HCN)

(i) CH3CH2CH(Br)COOH,
CH3CH(Br)CH2COOH, (CH3)2CHCOOH,
CH3CH2CH2COOH (acid strength)

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

PREDICTION

1. Which of the following compounds would
undergo aldol condensation, whichthe
Cannizzaro reaction and which neither? Write
the structures of the expectedproducts of aldol
condensation and Cannizzaro reaction.

(i) Methanal (i) 2-Methylpentanal
(iif) Benzaldehyde (iv) Benzophenone

(v) Cyclohexanone (vi) 1-Phenylpropanone
(vii) Phenylacetaldehyde (viii) Butan-1-ol

(ix) 2,2-Dimethylbutanal

2. Write structural formulas and names of four
possible aldol condensationproducts from
propanal and butanal. In each case, indicate
which aldehyde acts as nucleophile and which
as electrophile.

3. An organic compound (A) with molecular
formula C8H8O0 forms anorange-red precipitate
with 2,4-DNP reagent and gives yellow
precipitate on heating with iodine in the
presence of sodiumhydroxide. It neither reduces
Tollens’ or Fehlings’ reagent, nor does

it decolourise bromine water or Baeyer’'s
reagent. On drastic oxidationwith chromic acid, it
gives a carboxylic acid (B) having
molecularformula C7H602. Identify the
compounds (A) and (B) and explain thereactions
involved.

4. An organic compound with the molecular
formula CO9H100 forms 2,4-DNP
derivative,reduces Tollens’ reagent and
undergoes Cannizzaro reaction. On vigorous
oxidation,it gives 1,2-benzenedicarboxylic acid.
Identify the compound.

5. An organic compound (A) (molecular formula
C8H1602) was hydrolysed withdilute sulphuric
acid to give a carboxylic acid (B) and an alcohol
(C). Oxidationof (C) with chromic acid produced
(B). (C) on dehydration gives but-1-ene.

6. Write equations for the reactions involved.

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 Tollens’ reagentbut forms an addition
compound with sodium hydrogensulphite and
give positiveiodoform test. On vigorous oxidation
it gives ethanoic and propanoic acid. Writethe
possible structure of the compound.

CHEM: Er. ADITYA KATYA

7. An organic compound A on treatment with
acetic acid in the presence of sulphuric acid
produces an ester B. A on mild oxidation gives
C. C with 50% KOH followed by acidification
with dil. HCI generates A and D. D with PCls
followed by reaction with ammonia gives E. E on
dehydration produces hydrocyanic acid. Identify
the compounds A, B, C, D and E.

[Therefore, (A) : Methyl alcohol

(B) : Methyl acetate

(C) :Formaldehyde]

8. A ketone A(C4HsO) which undergoes a
haloform reaction gives compound B on
reduction. B on heating with sulphuric acid gives
a compound C which forms mono-ozonide D. D
on hydrolysis with zinc dust gives only E. Identify
A, B, C, D and E. Write the reactions involved.

9. An organic compound (A) (mol. formula
CsH1602) 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-2-
ene. Write the equations for the reactions
involved.

10. An organic compound A(C7HsCl2) on
treatment with NaOH solution gives another
compound B (C7HeO). B on oxidation gives an
acid (C7HeO2) which on treatment with a mixture
of conc. HNO3 and H2S04 gives a compound
D(C7HsNO4). B on treatment with conc. NaOH
gives a compound E(C7H8O) and CsHsCOONa.
Deduce the structures of A, B, C, D and E.

11. Compound A (CeH1202) on reduction with
LiAlH4 yields two compounds B and C. The
compound B on oxidation gave D which on
treatment with aqueous alkali and subsequent
heating furnished E. The latter on catalytic
hydrogenation gave ‘C. The compound D on
further oxidation gave CH3COOH. Deduce the
structures of A, B, C, D and E.

12. An organic compound (A) having molecular
formula CsH100 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 Iz in alkaline medium,
it forms a yellow precipitate of compound B and
another compound C having molecular formula
C4H702Na. On oxidation with KMnO4, [A] forms
two acids D and E having molecular formula
C3HeO2 and C2H402 respectively. Identity A, B,
C,DandE.
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Ans. A : CH 3CH2CH2COCHs B : CHIs CH, 0

C : CH3CH2CH2COONa | [

D : CH3CH2COOH E : CH3COOH A) = CH;=CH=C—CH, [B]= CH=CHO [C] = CH~C—CH,
13. Formaldehyde and acetaldehyde on

treatment with dil. NaOH form A which on 17. An aromatic compound ‘A’ (Molecular

heating changes to B. When B is treated with formula CsHsO) gives positive 2, 4- DNP test. It

HCN, it forms C. Reduction of C with DIBAL- H gives a yellow precipitate of compound ‘B’ on

yields D which on hydrolysis gives E. Identify A, | treatment with iodine and sodium hydroxide
B,C,DandE. solution. Compound ‘A’ does not give Tollen’s or
Fehling’s test. On drastic ooxidation with
[Ans. : At HOCH2CH2CHO B : CH2=CH - CHO | potassium permangnate it forms a carboxylic
c: CH§=CH—CH/OH D : CH,=CH—CH—CH acid ‘C’ (Molecular fc_)rmula C7He0O2), which is_
NeN | also formed along with the yellow compound in
OH the above reaction. Identify A, B and C and write

E- {;H,=L;H—(|;H—L‘;HU all the reactions involved.

OH 18. Write down functional isomers of a carbonyl
compound with molecular formula C3HeO. Which
14. A tertiary alcohol ‘A’ on acid catalyzed isomers will react faster with HCN and why?
dehydration gave product ‘B’. Ozonolysis of ‘B’ Explainthe merchanism of the reaction also. Will
gives compounds ‘C’ and ‘D’. Compound ‘C’ on the reaction lead to the completion with the
reaction with KOH gives benzyl alcohol and conversion of whole reactant into product at
compound ‘E’. Compound ‘D’ on reaction with reactions conditions? _ _
KOH gives ap-unsaturated ketone having the If a strong acid is added to the reaction mixture
following structure: what will be the effect on concentration of the
CH, product and why?

Ph—J.‘.=CHCOPh

D.P-1

Identify A, B, C, D and E

?H CH, 1. Give structure of the following compounds :
[Ans. : (A) Ph—CH,—c< (i) 2-methoxypropionaldehyde
Ph (ii) 3-hydroxy butanal

(i) 2-hydroxy cyclopentanecarbaldehyde
(iv) 4-oxopentanal

(B) Ph—CH=C—Ph, (C) PhCHO, (D) PhCOCH,, (E) PhC( (V) Di-secbutyl ketone

15. An aromatic compound X with molecular
formula CoH1o gives the following chemical tests | 2. Complete the following reaction by writing
: down the major product:

CH,

(i) forms 2,4-DNP derivative
(i) reduces Tollens’ reagent ]
(iif) undergoes Cannizzaro reaction (i) OH
(iv) On vigorous oxidation gives 1,2-

benzenedicarboxylic acid. . @S@zg
Identify X and write its IUPAC name. Also write
the reactions involved in the formation of above

mentioned products. (i) o0 0EEE

16. An alkene ‘A (Mol. formula CsH10) on
ozonolysis gives a mixture of two compounds ‘B’ | 3 \write the structures of compound A and B in
and ‘C’. Compound ‘B’ gives positive Fehling's the following reaction:

test and also forms iodoform on treatment with 12
and NaOH. Compound ‘C’ does not give
Fehling’s test but forms iodoform. Identify the
compounds A, B, and C. Write the reaction for B (%0 HOH,C—CH,—CH,—C—Cl O {5, A
ozonolysis and formation of iodoform from B and 2c! ‘
C
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4. VWhat happens when (give equation only)?
()Ethyne is treated with dilute H2SO4 in the
presence of HgSO4.

(i)propan-2-ol is treated with Cu at 573 K.

5. Give the increasing order of boiling point
among following compounds.
| : CH3CH,CH,OH I

Il : CH3CH,CHO v

: CH3CH,OCHs
. CH3CH2CH3

6. Write the structure of compound A and B
(CH,),c =00t ADBT-B

The most reactive compound towards formation of
cyanohydrin on treatment with KCN followed by
acidification is

(A) Benzaldehyde (B) p — Nitrobenzeldehyde

(C) Phenyl acetaldehyde (D)p — Hydroxybenzeldehyde

7. Arrange the following compounds in increasing
order of their reactivity in nucleophilic addition
reaction:

Benzaldehyde, p — tolualdehyde, p —
nitrobenzaldehyde, acetophenone.

D.P-2

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

2. Although phenoxide ion has more number of
resonating structures than carboxylate ion,
carboxylic acid is a stronger acid than phenol.
Why?

3. Chloroacetic acid has higher pKa value than
acetic acid.

4. Give reasons for the following :

(i) CeHsCOOH is weaker than formic acid.
(i) R - COOH do not give characteristic
reaction with > C = O.

(iif) Carboxylic acids are stronger acids than
phenols.

(iv) Acid amides are weakly basic in nature.

5. Give the chemical test to distinguish
between :
@)

CHEM: Er. ADITYA KATYA

(i) CHsCHO and CHs- C - CHs
(i) CHsCHO and CsHsCHO

6. Complete the following reactions and write
main products :

(i) CH,CONH, + HNO, -5 (ij) CH,COCI+ H0 (steam) -

v i)CO, /H . .
(lll)(H;\IgBr#ﬂzaT (iv) CH,COOH + NH, _ 2
(v) CH,COOH + C HOH _ wnchs0,  (vi) HCHO + NH, -
(l:HZOH “+
(vii) CH,CHO __ LixH, (viif) CH,CHO —
’ ’ Y CHOH

(ix) CH,COR + NaOI - (x) C,H,CHO + NH, - NH, >

7. Arrange the following compounds in an
increasing order of their property as indicated:

Acetaaldehyde Acetone, Methyl tert-bbutyl
ketone (reactivity towards HCN)

8. Arrange the following compounds in an
increasing order of their property as indicated:
(i) Benzoic acidd; 3, 4-dinitrobenzoic acid; 4-
methoxybenzoic acid (acid strength)

(i) CH3CH2CH(Br)COOH, CH3CH(Br)CH2COH,
(CH3)2CHCOOH (acid strength)

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

Identify A, B and C.
- - (
CH, -CH, -CH, O ﬁfVFE-L A0 I-B0O @mn@( C

mixture)

13. Which of the following compound gives yellow
precipitate with iodine and sodium hydroxide?

(i) 3-methyl-4-phenyl but—-3—-en—2—one

(i) 1- phenyl ethanone

(iii) Butanal (iv) Pentan—3—one

D.P-3

1. How will you prepare the following derivatives
of acetone?

(i) 2,4-DNP derivative (ii) Schiff's base

(iif) Oxime

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

3. Monochloroethanoic acid is a weaker acid
than dichloroethanoic acid.

4. Name the major product of the following
reactions:
0 CH,CH =CH -CH,CHO I ﬂ"gﬂg[«h

(ii) HsC

H,C

5. Arrange the following illustration in order of
increasing acidity

()HCOOH, CICH,COOH, CH;COOH

(i)CH3COOH, (CH3),CHCOOH, (CH3);CCOOH
(iii)CICH,COOH, CI,CHCOOH, CI;CCOOH
(iv)CICH,COOH,CH;CH,COOH, CICH,CH,COOH,
(CH3),CHCOOH,CH;COOH
(v)CH;COOH,  CI,CHCOOH,
CIl;CCOOH, CICH,COOH

CH3;CH,COOH,

Solution:

(i)CH3COOH < HCOOH < CICH,COOH
(ii)(CH3)sCCOOH < (CH3),CHCOOH < CH;COOH
(iii)CICH ,COOH < Cl,CHCOOH < Cl,CCOOH
(iv)(CH 3),CHCOOH<CH;CH,COOH<CH3;COOH<C
ICH,CH,COOH<CICH,COOH

(V)CH3CH,COOH < CH;COOH < CICH,COOH <
Cl,CHCOOH < Cl,CCOOH

D.P-4

1. Formaldehyde gives Cannizzaro reaction
whereas acetaldehyde does not.

2. Chloroacetic acid has lower pka value than
acetic acid.

3. An organic compound X has molecular
formula CsH100. It does not reduce

Fehling.s solution but forms a bisulphate
compound. It also gives positive

lodoform test. What are possible structures of
X ? Explain your reasoning

relating structure.

4. Give the reaction mechanism for following
reactions :

PHYSICS : Er. DIPIN KATYA

_OH
(i) CH,CHO + HON — CH,—CH
N

(i) CH,COOH + C,H.OH — 224, CH,COOC,H; + H,0

OH
(i) CH;MgBr I
(ii)  CH,COCH, o CHS—(|3—CH3
CH,

5. Arrange the following acids in the order of
increasing acid strength
(i) formic acid, benzoic acid, acetic acid

) COOH
(if) __ _COOH

PR
7O

(iii) CH3CH2COOH, CsHsCOOH, CH3COOH,
CeHsCH2COO0OH

P
J
T

CF,

6. Write the structures of organic compound A
to F in the following sequence of reactions :
OH

Zn concHNO, B
- A —p B = o C
A H,S0,

H.O

H,/pt=v _ HNO,
~—>D S>E

HCI

g3

7. An organic compound ‘A’ (CsHeO) is
resistant to oxidation but forms compound B
(CsHsO). On reduction ‘B’ reacts with HBr to
form the compound ‘C’.’C’ with Mg forms
Grignard.s reagent ‘D’ which reacts with A to
form a product which on hydrolysis gives ‘E’.
Identify ‘A’ to ‘E’.

8. An organic compound A (C3HsO) on
treatement with copper at 573K gives B. B does
not reduce Fehling’s reagent but gives a yellow
ppt. of compound C with [2/NaOH. Deduce the
structures of A, B and C.
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COMPETITION SECTION

OBJECTIVE QUESTIONS
(Aldehvdes,Ketones &
Carboxvylic Acids)

The product P in the reaction,
=N

H,0"
+ CH;MgBr— Q—®p is

OCHs

[Kerala CEE 2008]
CH3 2)

3) COOH

OCHj

OCHs
5 Hzo NH2

OCHj
In the following reaction,
BaS0,
CH;COCl ——= X
Pd/

H,
Identify X out of the following [J&K CET
2003]
1) Acetaldehyde 2) Propionaldehyde
3)Acetone 4) Acetic anhydride
Which one of following can be oxidised to
the corresponding carbonyl compound?
[Manipal 2007]
1) 2-hydroxypropane 2) Ortho-nitrophenol
3)Phenol 4) 2-methyl-2-
hydroxypropane

Which of the following gives an aldehyde on
dry distillation? [KCET 2011]
1) Calcium formate + 2) Calcium acetate +

calcium acetate calcium benzoate
3)Calcium acetate  4)Calcium benzoate

10.

11.

—H
Ed/Baso4 ©/T
[DCE 2006)
1) T——CI 2)

o 4 0
I I

C—NH, C—CHgs;

The most suitable reagent for the
conversion of primary alcohol into
aldehyde with the same number of carbon
is [Kerala CEE 2007]
1) Acidified K,Cr, 0,

3) Alkaline KMnO,

2) Acidified KMnO,
4) Pyridinium

chlorochromate
5)CrO3
Dil.NaOH HCN
CH;CHO + HCHO
Heat H;0%
The structure of compound B is [RPET 2010]
CH, _ _ _
— CH— CH — COOH CH, =CH—-CH—-OH
1) | 2) |
OH CN
EHCCEE—)IPZI CH CH; — CH — COOH
3) | 4) |
oH OH

Which of the following cannot reduce Fehling
solution? [J&K CET 2004]
) HCOOH
3) HCHO

CHO
(1) Conc.NaO
@[ (ii) H,OH"
[OJEE 2008]
1) @[COOH @ECOOH
COOH CH,OH
CHO
Aldehyde W1th NH,.NH, forms [BCECE 2008]
1) Hydrazones 2) Aniline
3) Nitrobenzene 4) None of these
Which factor/s will increase the reactivity of
>C=0 group?

1. Presence of a group with positive
inductive effect.

2) H;CCOOH
4) H3CCHO
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2. Presence of a group with negative 1) LiAlH, 2) H,NOH
inductive effect. 3) Pd/BaS0, — H, 4) Zn — Hg/HCI
3. Presence of large alkyl group. [AMU | 21. Which of the following will form two isomers
2000] with semi carbazide? [OJEE 2005]
. . 1) Benzaldehyde 2) Acetone
1) Only (i) 2) Only (ii) .
. .. 3) Benzoquinone 4) Benzophenone
3) ()and(iii) 4) (ii)and (iii)

22. Inareaction RCHO is reduced to RCH; using
amalgamated zinc and concentrated HCI and
warming the solution. The reaction is known as

12. The reaction of acetaldehyde with Tollen’s
reagent gives [AMU 2003]

1) Silver acetate 2) Methyl alcohol [Indraprastha CET 2009]
3) Formaldehyde 4) Acetic acid 1) Meerwein-Ponndorf 2) Clemmensen’s
13. Benzyl alcohol can be prepared from reaction reduction
benzaldehyde by [AMU 2003] 3) Wolff-Kishner 4) Schiff’s reaction
1) Friedel-Craft’s 2) Cannizaro’s reactign reduction
reaction
23.
3) Kolbe’s reaction 4) Reimer-Tiemann OMe—QCHO +(X)Q3M>
reaction H;0
14. NH;
C6H5CH0 —7? [V|TEEE 2007] OMe CH=CHCOOH
1) (C¢gH5CHN),CH.CxH52) CoHsNHCH;
3) C¢H;CH,NH, 4) C¢HsNHCgH; The compound (X) is [IIT JEE 2005]
15. The hydrolysis product of CH;COCH5; + 1) CH; — COOH 2) BrCH, — COOH
CH;MgBris [MHT CET 2003] 3) (CH5C0),0 4) CHO — COOH
1) n —butyl alcohol 2) Tertiary butyl 24. Which of the following is an example of aldol
alcohol condensation? [UP SEE 2008]
3) Secondary butyl 4) Isopropyl alcohol 2CH;COCH, 2HCHO
alcohol 1) pil.NaOH 2) Dil.NaOH

——— CH3COHCH;C = ——— CH,0H

16. The reagent with which both acetaldehyde and
Ce¢H;CHO + HCHO  4) None of the above

acetone react is [KCET 2011]

3) Dil.NaOH
1) Fehling’s solution ~ 2) I,/NaOH — C¢H5CH,0H
3) Tollen’s reagent 4) Carbonic acid 25. Predict the product,

17. The order or reactivity of phenyl magnesium

bromlde with the followmg compound is (1) MeMgBr
Lo K

HsC H; HsC [UP SEE 2008]

(@ (I1) (111) (T JE
2004]
1) (ID>D)>(D) 2) (D>{ID>(1ID)
3) (AD>(1)>(1ID) 4) All react with the
same rate

) Me
i Me i
3) OH
18. When acetaldehyde is heated with Fehling I :l/L Me

T

solution, a red precipitate is formed. Which of
the following is that? [EAMCET 2006]
1) Cu,0 2) Cu
3) CuO 4) CuSO,
19. 2-pentanone and 3-petanone can be
distinguished by [UP SEE 2006]
1) Cannizaro’s reaction 2) Aldol condensation
3) lodoform reaction  4) Clemmensen’s 3) 2, 4-DNP
reduction
20. The acetophenone can be converted to
ethylbenzene by reaction with [AMU 2005]

26. Benzaldehyde and acetone can be best
distinguished using [KCET 2010]
1) Fehling’s solution  2) Sodium hydroxide

solution

4) Tollen’s reagent

27. Theincreasing order of the rate of HCN addition
to compounds A — D is
4, HCHO
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5. CH3;COCH3 LiAlH,, the compound obtained will be [MP PET
6. PhCOCH;4 2007,AIEEE 2007,UP SEE 2007]
7. PhCOPh [AIEEE 2006] 1) CH; — CH, — COOH 2) CH, = CH — CH,0H
1)A<B<C<D 2)D<B<C<A 3) CH3CH,CH, OH 4) CH3CH,CHO
3)D<C<B<A 4)C<D<B<A 36. Ir_1 a set of the given reactions, acetic acid
28. The most reactive compound towards yielded a product L.
formation of cyanohydrin on treatment CH3C%OHH + PCC1H5 1\7 ]‘:‘r
withHCN followed by acidification is [JCECE ° 3 27s 8
arth.AlCl3 ether
2010]
1) Benzaldehyde 2) p-nitrobenzaldehyde Product C would be [UP SEE 2007]
3) Phenylacetaldehyde 4) p- C,He
Zydroxybenzaldehyd 1) CH,CH(OH)CHs 2) |
29. Which of the following compounds would be 3) CH,CH(OH)C, Hg 4) gngOEE%E)C6H5
the main product of an aldol condensation of 37. End product of the following reaction is
acetaldehyde and acetone? [UP SEE 2009] Cl,  AlcKOH
1) CH;CH = CH.CHO  2) CH3CH = CHCOCH ~ CH3CH,COOH ——
3) (CH3),C = CH.CHO 4) (CH3),C = CHCOCH3 [MHT CET 2008]
30. Which of the aldehyde is most reactive? [DCE CH5;CH,COOH CH,CH,COOH
2004] 1) | 2) |
1) C¢H5CHO 2) CH3;CHO OH OH
4) All are equally CH,CHCOOH
3) HCHO reactive 3) CH, = CHCOOH 4) | |
31. Which of the following acids has the smallest Cl OH
dissociation constant? [WB JEE 2008] 38. What will be the order of reactivity of the
1) CH;CHFCOOH 2) FCH,CH, COOH following carbonyl compounds with Grignard’s
3) BrCH,CH,COOH 4) CH;CHBrCOOH reagent?
32. Which of the following compounda would haye H\ H\
the smallest value of pK,? [Kerala CEE 2004] H/C=O CH =0
1) CHF,CH,CH,COOH 2) CH3CH,CF,COOH I 3 I
3) CH,FCHFCH,COOH 4) CH;CF,CH,COOH
5) CH;CH,CH,COOH CHs, (CH3)3C_
33. The correct order of acidic strengths of the \C =0 ~
carboxylic acids is [DCE 2009] CH3 (CH3)sC
1) Formic acid < 2) Formic acid < acetic 1 Iv
benzoic acid < acetic  acid < benzoic acid ) [> 1> >1V ) V> >IT> 1
: J(YN>1>IV>II 4A) I >1>1>1V
acid . o oH
3) Acetic acid < formic 4) Acetic acid < benz hic > 3
acid < benzoic acid acid < formic acid ﬁ:/( [X] @
34. Identify D in the following reaction
( ) CO,
CH==CH+CH;MgBr > Aay 6™ B COOC,Hs COOCHs  here
HgSO, 1) H,/Ni and NaOH 2) H,/Ni and hydrazine
H,SO, 3) H,/Ni, LAH 4) None of theses
Tautomerisation 40. The approprlate reagent for the transformation
D+ C [Punjab
CET 2010] Q)%H CH,CHs
— 3 — >
GHOOC Gt e e, cool P
3) OHC — CH, — cHo  4) 10~ CH 1) Zn(Hg), HCl 2) NH, NH,, OH-
= CH — COOH 3) Hy/Ni 4) NaBH
: . 2 4
35. When CH, = CH — COOH is reduced with 41. Methylethyl ketone can be reduced to n-butane
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by Assertion and Reason Type-|
1) The Meerwein- 2) The Wolf-Kishner
Ponndroff reduction  reduction Note: In thefollowing questions a statement of
3) Mg — Hg, H,0 4) All of the above assertion followed by a
statement of reason is given. Choose the correct
| ANSWER KEY | answer out of thefollowing
choices.
1)4 2)1 3)1 4)1 5)1 (i) Assertion and reason both are correct and
6)4 m 8)2 9)2 10)1 reason is correct explanation of assertion.
11)2  12)4 13)2 14)1 15)2 (i) Assertion and reason both are wrong
16)2 17)3 18)1 19)3 20)4 statements.
21)1  22)2  23)3 24)1 25)2 (iii) Assertion is correct statement but reason is
26)4 27)3 28)2 29)2 30)3 wrong statement. _
31)3 32)2 33)1 34)1 35)4 (iv) Assertion is wrong statement but reason is
36)2 37)2 381 393 40)1 correct statement.

(v) Assertion and reason both are correct
statements but reasson is not correct
explanation of assertion.

41)2

42. Assertion : Formaldehyde is a planar
molecule.
Reason : It contains sp2 hybridised carbon atom.

43. Assertion : Compounds containing —CHO
group are easily oxidised to corresponding
carboxylic acids.

Reason : Carboxylic acids can be reduced to
alcohols by treatmentwith LiAlH4

44, Assertion : The (-hydrogen atom in carbonyl
compounds is less acidic.

Reason : The anion formed after the loss of (-
hydrogen atom is resonance stabilised.

45, Assertion : Aromatic aldehydes and
formaldehyde undergo Cannizaro

reaction.

Reason : Aromatic aldehydes are almost as
reactive as formaldehyde.

46. Assertion : Aldehydes and ketones, both
react with Tollen’s reagent to form silver mirror.
Reason : Both, aldehydes and ketones contain a
carbonyl group.

Assertion and Reason Type
42. (i) 43. (v) 44. (iv) 45. (iii) 46. (iv)
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e —

Assertion and Reason Type-| |

Reason

1. If both Assertion & Reason are True and
Reason is the correct explanation of Assertion.

2. If both Assertion & Reason are True but
Reason is not the correct explanation of Assertion.
3. If Assertion is True but Reason is False.

4, If both Assertion & Reason are False.

1. Assertion: All ketones on reaction with

Reason

2. Assertion:

Reason

3. Assertion:

Reason

4. Assertion:

Reason

5. Assertion:

Reason

6. Assertion:

Reason

7. Assertion:

Reason

8. Assertion:

Reason

9. Assertion:

Grignard reagents, followed by
hydrolysis yield tertiary alcohols.

RCHO on reaction with Grignard
reagents followed by hydrolysis
yield secondary alcohols.

N~ —
/© = O group is present both
in aldehydes and acid derivatives.

Aldehydes give  nucleophilic
- Yc=o0
addition across 7/ bond

but esters do not exhibit such
reactions.

Aldehydes and ketones do not

give nucleophilic  substitution
reactions.
Aldehydes and ketones are

functional isomers of each other.

Benzoic acid does not undergo
Friedal Craft's reaction.

—COOH group deactivates the
benzene ring by its electron
withdrawing nature.

Acetic acid does not undergo
haloform reaction.

Acetic acid has
hydrogens.

Benzaldehyde forms two oximes
on reacting with NH,OH.

The two oximes arise due to
geometrical isomerism in
compounds having C = N bond.
Formyl chloride cannot to
prepared by Rosenmund's
reaction.

Formyl chloride is highly unstable
and does not exist at room
temperature.

Both acid anhydrides and esters
hydrolyse in acidic medium to
give carboxylic acids.

Acid anhydrides and esters are
functional isomers of each other.

Red P & HI also reduce alcohol
to alkane.

no alpha

Reason

Reason

Reason

Reason

Reason

Reason

>O0>O0 >0
P RPN

10. Assertion:

11.Assertion:

12.Assertion:

13.Assertion:

14. Assertion :

15. Assertion:

CHEM: Er. ADITYA KATYA

Reaction

|(|:7CH3 J CH,—CH,
Red P
(e] +HI

is called Clemention reduction

Formic acid reduces mercuric
chloride.
Formic acid has reducing

aldehydic group.

(CHZ),C-COOH does not give
HVZ reaction

It does not have any a-hydrogen.
pK, of formic acid is less than
acetic acid.

Formic acid is weaker acid than
acetic acid.

Lower aldehydes and ketones are
soluble in water but the solubility
decreases as the molecular mass
increases.

Distinction between aldehydes
and ketones can be made by
Tollens’ reagent.
Formaldehyde is a
molecule.

Carbon atom in formaldehyde is
sp2-hybridized.

Carbonyl compounds take part in
nucleophilic addition reaction.
These reactions are initiated by
nucleophilic attack at the electron
deficient carbon atom.

planar

ANSWERS

2
2
;
1

12
3

3 4 5
2 1 3
8 9 10
3 3 1
13 14 15
2 1 1
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Chapter 4

AMINES

AMINES

Nomenclature

(a) Primary amines:

CHsCH,CH,NH, CHs~CH-CHNH, >NH2

CH;
1—Propanam.|ne 2-methyl —1-propanamine Cyclopropanamine
(n—propylamine) (isobutylamine) (cyclopropylamine)

(b) Secondary amines:

CH3CH,NHCH; QNHCHg (CHsCHa),NH

N-methylgfhanamine N-methylcyclohexanamine N-ethylethanamine
(Ethylmethylamine) (cyclohexylmethylamine) (Diethylamine)

(c) Tertiary amines:
CH3CH,CH,N(CH3)CH,CHs (CH3)sN

N-ethyl -N-methyl =1-propanamine
(Ethylmethylpropylamine)

N, N-dimethylmethanamine
(Trimethylamine)

QN(CH»Q

N-methyl -N—-cyclopropylcyclopentanamine
(Methylcyclopentylcyclopropylamine)

(d) Arylamines:
Arylamines have NH, group directly attached to the benzene ring. They are named as derivatives
of aniline (common name) or benzenamine (IUPAC name).

NH, NHCH(CHs), NH,
CH;
Benzenamine N-isopropylbenzenamine 3-methylbenzenamine
(Aniline) (N-isopropylaniline) (m-toluidine)

Amines are derivatives of NH,. They are represented by general formula C H,,,;N.
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General methods of preparation:

1. Alkylation of NH, with alkyl halides or alcohols:

Alkyl halildes undergo nucleophilic substitution reaction by Sy2 mechanism with NH; forming
primary amines.

- + -
HaN R@( —> HN-RX 5 HN-R + NH.X
1° amine
The reaction does not stop at this stage. Primary amine being more basic than ammonia further

reacts with alkyl halide forming secondary amine (2°), tertiary amine (3°) and eventually
qguaternary ammonium salt, if the alkyl halide is present in excess.

. + L
R-NH, HRH))(( RNNH _RXs RN _RX, RNX
- -HX

We can make primary amine as the major product by carrying out the reaction with liquid
ammonia.

Aryl halides show low reactivity for this reaction.

2. By the action of ammonia on alcohol:

C,H;OH+NH, O [}f0. C,H,NH, O 811, (C,H; ),NH
Ethylamine Diethylamine

C,Hs0OH
(C,H; )N [0
Triethylamine

This method yields a mixture of 1°, 2°, 3° amines and 4° salts which are separated from each other by means of

Hinsberg method, Hofmann method and fractional distillation. However, 1° amines can be prepared in good yield
by using excess of ammonia.

ROH +NH, 0 []1% = RNH, +H,0

3. By reduction of nitroalkanes:
C,H,NO, +6[H] O [} 19,5, 0 C,HNH, +2H,0

Ethylamine

C,H,NO, +6[H] O "[1'F1 0. C,H,NH, + 2H,0

orres A
4. Mendius reduction of alkyl cyanides:
CH,CN +4H O M FE?' 1. CH,CH,NH,
Ethylamine
Reduction of alkyl isocyanides with Na/C,H;OH gives 2° amines eg.

CH,NC O [ £3"913. CH,NHCH,
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5. By reduction of amides and oximes:

RCONH, O '™ -, RCH,NH,

o)
I .
@NH—C—CHg —LiAH, NH-CH,CHs;  (2° amine)

6. Reductive Amination Of Carbonyl Compounds

Aldehydes and ketones are converted to amines through catalytic or chemical reduction in the presence
of ammonia or amine. Primary, secondary and tertiary amines can be prepared by this method.

R
NH; I .
— > R-CH-NH, (1° amine)
R
R\ |
—~ | R'NH; L . g
r C™° 7> R-CH-NH-R"  (2°amine)
|R R”
RN Ri—cH-N (3° amine)
[H] \R'I'

7. By Hofmann bromamide reaction:
CH,CONH, +Br, + 4KOH O O~ CH,NH, + 2KBr +K,CO, + 2H,0
C,H,CONH, +Br, +4KOH O O- C,HNNH, + 2KBr +K,CO, + 2H,0
8. By Gabriel phthalimide reaction:

Potassium phthalimide formed after reaction of phthalimide with KOH, on heating with alkyl halide gives N —

alkyl phthalimide. This on hydrolysis with 20% hydrochloric acid under pressure gives 1° amine.

0 0 2 1
| | | o C—OH
| NHOn. | N e e C[ o
‘ ‘ ‘ C—OH 1° amine
f I I ||
N - alkyl phthalimide . O.
Phthalic acid

The secondary and tertiary alkyl halides are not employed because they undergo elimination reactions
also.

This method is not suitable for preparing aromatic primary amines as aryl halides are not good
substrates for nucleophilic substitution.

9. By action of chloramine on Grignard’s reagent:

|
(CH,),CMgl + CINH, 0 0~ (CH,),CNH, + Mg
i

tert. butylamine

CHEM: Er. ADITYA KATYAL 87 M:



UNILEARN CLASSES CHEM: Er. ADITYA KATYA
PROPERTIES OF AMINES

PHYSICAL PROPERTIES

Boiling points:

All amines except tertiary amines are capable of forming intermolecular hydrogen bonds due to the presence
of polar N — H bonds.

Due to this, amines have higher boiling points than non — polar compounds of comparable molecular mass.

Among isomeric amines, 1° amines have highest boiling point due to more extensive H — bonding while 3°
amines have the least boiling point due to their inability to form hydrogen bonds.

Solubility:

Aliphatic amines of lower molecular mass are soluble in water. With increase in molecular mass, solubility in
water decreases, while that in ether increases.

Basic Character of Amines

Q Aliphatic Amines

According to Lewis theory, a base is a substance which donates a lone pair of electrons e.g.
ammonia, water etc. Like ammonia, amines contain a lone pair of electrons on nitrogen and
hence are basic. The basic strength of a base is related to the ease with which it can donate
its lone pair of electrons. Primary amine (R - NH,) has one alkyl group attached to the
nitrogen atom. In comparison to NHj, the electron density of nitrogen atom is more in R -
NH, due to +I effect of the alkyl group. Thus R - NHj, is expected to be more basic than
NHj;. Going by the same arguments the basic strength of amines is expected to increase

with the increase in the number of alkyl groups attached to the nitrogen atom

R,N > R,NH > RNH, > NH,

However, this trend is not observed in aqueous medium. The nitrogen atom in an
amine shares its electron pair with H* ion from water to form alkyl ammonium ion,

R-NH, +H,03™T R- NH,+ OH
The basic strength of the amine is expressed as equilibrium constant K

_[RNH;][OH]
~ [RNH,]

b

The greater the value of K, of an amine, the greater is its basicity. Thus, the smaller

the pKj, of an amine the stronger will be the base.
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The basic strength of an amine in aquous medium is determined not only on the basis
of +I effect of the alkyl groups attached to the nitrogen atom but also the solvation of alkyl
ammonium ion formed by uptake of proton.

H — OH, H — OH, OH,

H—
| | |
R-N-H—OH > R-N-R > R-N-R
| | |
H — OH, H —OH, R

The solvation of alkyl ammonium ion is maximum as it has three H-atoms attached to
the nitrogen atom which can form hydrogen bonds with water molecules. It is less in the
case of dialkylammonium ion which has two H-atoms attached to the nitrogen atom and
still less in the case of trialkyl ammonium ion which has only one H-atom attached to the
nitrogen atom. Thus on going along the series NH; - R - NH, —» R,NH - R3N, the +I
effect of the increasing number of alkyl groups will tend to increase the basic strength but
the gradual decrease in the solvation of cation and hence the stabilization of cation will
tend to decrease the basic strength. The effect of alkyl dominates till secondary amines. The
actual changeover takes place on going from a secondary amine to tertiary amine. Thus, 2°
amine becomes more basic in comparison with 3° amine as far as aqueous medium is

concerned.
Me\ Me\
Me—>—NH, NH Me —=—N NH 3
10.64 / / 9.25
Me Me
10.77 9.80
Et\ Et\
Et——NH, NH Et———N NH4
10.67 / / 9.25
Et Et
10.93 10.88

0 Aromatic Amines

In aromatic amines the nitrogen atom of -NH, group is directly attached to the benzene
ring. The unshared pair of electrons at the nitrogen is in resonance with the benzene ring

and hence not fully available for donation as in the case of aniline
U
QN H, NH,

EHZ,\ EHZ NH,
(= SINOEe IS

If aniline is to function as a base, it has to use its unshared pair of electrons for donation at
the cost of resonance stabilization. Thus aniline is reluctant to function as a base. This is
supported by the pK, values of aniline in comparison to those of ammonia and

cyclohexylamine.
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CHEMICAL PROPERTIES

Reaction with acids to form salts:

CH,NH, +HCI O O-[CH,NH,]*CI"

The nitrogen is quadricovalent unielectrovalent in amine salts.
CH3 CH,

l‘\lH + H,50, 00~ NH,HSO],

N - methylaniline

Alkylation:

Amines react with R — X to form amines of higher class. In this reaction, the amine acts as nucleophile bringing
about nucleophilic substitution of alkyl halides.

RNH, O m} R,NHO @fpﬁ R,NO B, R, N>_(
@) (2°) (3% Tetraalkyl
ammonium halide

These salts give a test for halide ion with AgNO; solution.

Acylation and benzoylation of amines to form substituted amides
RCOCI+R'NH, O O~ RCONHR'+HCl(acylation)

COCI CONHCH,
+ CH,NH, O P¥f1 + HCI
(Benzoylation)
CcocCl NH CONH

+ 0 Pt + HCI

The above reactions are called Schotten — Baumann reaction.

(CH,C0),0 +(CH,),NH O P71, CH,CON(CH,), + CH,COOH

Reaction with HNO2 (NaNO2 + HCI):

1° amines give diazotization reaction as follows :

+ -
QNHZ +NaNO, +2HCI O B*ir . QNZCI +NaCl + 2H,0

1° aliphatic amines also react with HNO, to form diazonium salt but due to the absence of delocalization, it is
unstable, decompose to yield a mixture of alcohols, alkenes with the evolution of N, gas.

CH,CH,NH, 0 MY, CH,CH,N;CI" O 3°0. CH,CH,OH+CH, =CH, +N,
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2° amine: Both aliphatic acid aromatic 2° amines react with HNO, to produce N - nitroso amines that are

insoluble in the aqueous solution and separate out as a yellow oily layer.

I
NH +HNO, O O~ @TNO
CHs

The nitroso amines on warming with a little phenol and conc. H,SO, produce red solution which changes to blue
with NaOH (This is Liebermann nitroso test for 2° amine and phenol).

3° amine: Aliphatic 3° amines form nitrites while aromatic 3° amines undergo electrophilic substitution.

(CH,),N +HNO, O O- [(CH,),NH]| NO;
Trimethyl amine Trimethyl ammonium nitrite

N(CH,), N(CH,),

© +HNO, 00 O- +H,0
N, N - dimethylaniline
NO

Green Colour

Ring substitution in aromatic amines:

Due to resonance effect -NH,, -NHR, -NR, groups are ortho and para directing for electrophilic attack.

Following reactions clarify the point:

(i) Halogenation:

NH, NH,
Br Br
+ 3Br, O B0
Br

In order to introduce only one halogen atom, the activating effect of the —NH, group must be lowered using

acetylation.
NH, NHCOCH, NHCOCH, NHCOCH, NH,
Br
0 %% OB, + ot
Br Br

Aniline Acetanilide lHJ'

NH,
Br

(Steam volatile)
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(ii) Nitration: Direct nitration of aniline with nitric acid gives a complex mixture of mono — di and trinitro

compounds and oxidation products. If however, NH, group is protected by acetylation, main product of
nitration is p — nitro derivative.

NHCOCH, NHCOCH, NHCOCH,
oo @r @ @
(Major)
NO,
NH

(iii) Sulphonation:

Aniline reacts with conc. H,SO, to form the salt anilinium hydrogen sulphate which on heating at 455 — 475 K gives

sulphanilic acid (p — amino benzene sulphonic acid).

NH, HSO
Aniline
SO H
Sulphanilic acid Zwitter ion (dipolar ion)

Sulphanilic acid exists as Zwitter ion i.e. a dipolar ion which exists in the form of internal salt structure. Such ion

has positive as well as negative charge within same molecular structure.

DIAZONIUM SALT:

When primary aromatic amine is treated with nitrous acid in a cool solution, product is unstable compound, known

as diazonium salt.

+ -
NH, N, Cl +
N——=N:
C +H,0 X
+HNO, +HCIO B, 2
This reaction is known as diazotisation. Diazonium salts have the structure
lllustration 28. Why ice cold condition have to be maintained in the diazotisation reaction of aniline?
Solution. Because benzene diazonium chloride is unstable and decomposes to give phenol above 278 K.

PHYSICS : Er. DIPIN KATYAL 92 M:




UNILEARN CLASSES CHEM: Er. ADITYA KATYA

Reactions of diazonium salts:
These salts give substitution reactions and coupling reactions as follows:

Substitution reactions:

0 PR 0~

H+ N,

00 BEcon. OH+ N

00 fErfoo. Cl + N,

Y

Sandmeyer Reaction

ooeeron. Br + N,

00 ¢ eeHrom

Gattermann Reaction

|
-

0 @ ﬁwﬁ'mB& Br + N2

-

noo#ooo | 4N,

¢

oo Het oo

F + BF, + N, (Baltz - Schiemann reaction)

0§ Grayel 0. @CN OHB%- @cow
0O Fi Y oo +N, +HCl

COUPLING REACTIONS

¢

Coupling reactions are electrophilic substitution reactions. Some examples are as follows :

General reaction

Oy rmtfo s OO

Z = activating group

Examples:

@—N_NCI + H@OH O QG- @N—N@
Phenol p - hydroxyazobenzene

H+

.

p - aminobenzene
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Analysis of Amines:

1. Hinsberg Test:

This test helps to distinguish 1°, 2° and 3° amines. The Hinsberg’s reagent is benzene sulphonyl chloride.

0}

o -
%—q + H—T—R —_— @—S:—T—R | ﬁ)ﬂ|:®—SOZNI?:|K+
o) H O H Base soluble

N-alkyl benzene
Sulphonamide

@)
@SOZCI + H—T—R—» @—%—NRZ O P11~ Insoluble

R O

20
@) N, N - dialkyl benzene

Sulphonamide
(0]
| R
S—Cl + N—R 0O O- No reaction O 3. R,;NH'CI”
R soluble

(3)
2. Carbylamine test (Isocyanide test):

This test is used to distinguish 1° amines from 2° and 3° amines. This test is given by both 1° aliphatic and 1°

aromatic amines.

RNH, +CHCI, +3KOHO "1~ R - NC + 3KCI + 3H,0
Alkyl isocyanide
(unpleasant smell)

NH, NC

+ CHCI, +3KOH O 'f'l1 + 3KCl+3H,0
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Preparation of aniline:

Quick Review

Reactions of aniline:

NO,
|
6[H]
O Sn'conc. HCI
Mitrobenzene
C:H;CONH, Brs
Benzomide Naﬂi-{

NH;

Aniline

CHEM: Er. ADITYA KATYAL 95

I
(CHC0:0 , ¢, - NH-C - CH,
A, Pyridi
yIEme M-Phenylacetamide
(Acetanilide)
NaNO./HCI
———— CH.N.CI'
2TIK-2TRK o ,
Benzene diazonium chloride
i. CHCI,
. KOH C,H; — NC
(Hoffmann’s Phenyl isocyanide
Carbylamine test)
NH;
BI- EI'
3Br2 5
room
temperature
Br
2 4 6-Tribromaaniline
| NH;
1. {CH;COW0, A,
Pyridine
il. Br-.\-'CH1C(H}H____
iii. Hor OH™
Br
4-Bromoaniline
NHE NH} NH]
Conc. HNOw/ NO-
Cone. H:S0,
——t + + + tars
18R K
NO:
NO;, a-Mitroaniline
p-Mitroaniline m-Nitroaniline
i. (CHyCO R0, A,
pyridine NH;
1. Cone. HNOS/
Cone. HoS0,
2R K
iii. H or OH™ NO,
p-Mitroaniline
MWH;
Conc. H,50,
e——r
451 K4T3K
SO.H

Sulphanilic acid
(p-Aminobenzene sulphenic acid)
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Preparation of amines:

CHEM: Er. ADITYA KATYA

CH; - CH; - NH,
Ethanamine

(Ethylamine)

Excess of
CH3 _ CH; - Bt ammuma_
373 K, sealed
Bromoethane copper tube
I
C~ 1. Ethanolic KOH
e
ﬁ ii. C,H~Br
0 i1, Hydrazine, ethanol,
Phthalimide -
CH:CH = NOH Na/C,H;OH
Acetaldoxime -0
] Na/ethanol
CH;-C=N
Acetonitrile
(Ethanenitrile)
0
CH !_ NH 1. LIAIH /diethyl ether
3—L - N
) i1, H0'
Acetamide
CH: - CH» - NO LiAlHy/ether
3~ iy = N,
Nitroethane
0

CH:~CH,-C-NH, + Br; + 4NaOH—

Propanamide
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Reactions of amine:
— B, o, ol NHICT
Ethyl ammonium
chloride
1. NaNOy/HC
213 K-278K
T_'—' CH 3 == CH: -OH
il a3 Ethanel
0
CH;COCl or

(CH; = COXO.  N.Acetylethylamine

Pyridine, A~y Ethylethanamide)

Excess of

CEHjEI {C3H5}¢N+BT_

Tetraethyl
ammonium bromide
|

1. CgHs-COCI, A
S ()H; - NH - C - s
ii. Pyridine

N-Ethylbenzamide

O, ch—cono,

o Nitroethane
permanganate

i. CHCl
L'@H—* C;H; -NC
(Hoffuam's  C ! isocyanide
Carbylamine test)

i. GgHs50,C1, OH . C¢HsSO,NHCH,CH;3
i H N-Ethyl benzene
sulphonyl amide
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CH: AMINES

(SUBJECTIVE ASSIGNMENT)
CONCEPTUALS

Q1.The C-N-C bond angle in trinethyl amine is 108°?
Ans.In amines due to the presence of lone pair of e-1's the angle is less than tetrahedral angle of
109.5° but due to large size of carbon the angle increase from (107) in ammonia to 108°.

Q2.Alkyl amines are more basic than ammonia?
Ans.The basicity is due to presence of lone pair of e-'s but alkyl groups are electron releasing groups
so it increases electron density on N atom and makes it to more basic.

Q3.Aniline cannot be prepared by Gabriel Phthalamid e synthesis?
Ans.As the aryl halide do not undergo nucleophillic substitution with the anion formed by
phthalamide.

So itis mainly used for preparation of primary amines only.

Q4.Ethylamine is soluble in water but anilineisno  t?
Ans.Due to large size of benzene ring, steric hindrance will occur due to which it is less soluble in
water as compared to ethylamine.

Q5.Amines have lower b.pt than alcohols of comparab le molecular mass.

Ans.Due to less E.N. of nitrogen as compared to oxygen in alcohol, amines forms a weaker H-bond
and hence they have lower b.pt.

Q6.The order of b.pt is amines is 1° > 2° > 3° Why?
Ans.In 1° amine, more number of H-bonds can be formed as compared to 2° or 3° which increases
its b.pt.

Q7.The pkb value of henzene amines is 9.33 while th at of ammonia is 4.75?

Ans.In benzene amine the lone pair of e’s are delocalised due to resonance so it is not available to
show basic character and hence it is less basic or its pKb value is higher than ammonia.

Q8.Aniline does not undergo friedel craft reaction?

Ans.  Because aniline will form salt with aluminium chloride (Lewis acid). Due to this nitrogen
acquire positive charge and hence act as strong deactivating group for further reaction.

Q9.Aniline readily forms 2, 4, 6 tribromo aniline o n reaction with bromine water?

Ans.Due to highly activating nature of NH2 group, subsitution of Br2 occurs both at ortho and para
position.

Q10.Sulphanillic acid is soluble in water?

Ans. It is soluble in water because it is capable to form zwitter ion when dissolved in water.

Q11. Methylamine in water reacts with ferric chlori ~ de to ppt hydrated ferric oxide.

Ans.  Because methylamine in water shows its basic nature and releases OH- ion. The ferric ion
will react with OH- ion to form ferric hydroxide and releases ClI- ion.
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Q12.Diazonium salts of aromatic amines are more sta  ble than diazonium salt of aliphatic
amines?

Ans.The stability of aromatic diazonium salt is due to delocalisation of the charge in benzene ring

Q13. Although amine group is 0 & p directing in aro matic electrophillic subsitution
reaction, aniline on nitration also gives a substan tial amount of m-nitroaniline?

Ans. In strongly acidic medium aniline is protonated to form the anilinium ion which is meta
directing. Due to this meta derivative is also formed along with ortho and para derivatives.

14 Acetylation of anilinereducesits activation effect.
@)

Ans. After acetylation of aniline, acetanilide is forchim which duen to the presence of||

-C-CH,
group havingd effect, electron density on N-atom decreases andd) activation effect of aniline gets
reduced.

15CH3 NH, ismorebasicthan C;H,NH,

Ans. In Aniline, lone pair of electrons of nitrogennet free for donation because it is involved in
resonance. But, in case of methylamine, lone gatextrons on nitrogen is free for donation. Sulie
is less basic than methylamine.

S ”
(@) y AN ‘/

(b) R——NH,

16. Anilineis aweaker base than cyclohexyl amine.
Ans.(i) Aniline is weaker base than cyclohexylaminecdagse of resonance. Due to electromeric effect,
the lone pair on nitrogen is attracetd by benzéarg r

Hence. Donor tendency of N H, group decreases. There is no resonace in cyclomaityé. Electron

repelling nature of cyclohexyl group further incsea the donor property ®H, group. So,
cyclohexylamine is a stronger base.

17. It isdifficult to prepare pure amines by ammonolysis of alkyl halides.

Ans. The ammonolysis of alkyl halides with ammoaisia nucleophilic substitution reaction in which
ammonia acts as a nucleophile by donating therelegair on nitrogen atom to form primary amine as
the initial product. Now, the primary amine can asfa nucleophile and combine with alkyl halide (if
available) to give secondary amine and the reactoninues in the same way to form tertiary amineé a
finally quaternary ammonium salt. Thus, a mixtuf@mducts is formed and it is not possible to safga
individual amines from the mixture

R-X O M4, R-NH, 00, RNH 00,
RN O3 RN X"

PHYSICS : Er. DIPIN KATYAL 98 M:



UNILEARN CLASSES CHEM: Er. ADITYA KATYA
FOR PRACTICE

3. Gabriel phthalimide synthesis is preferred for synthesising primary amines.

4. Why are amines less acidic than alcohols of comparable molecular masses?
5. Why do primary amines have higher boiling point than tertiary amines?

6. Why are aliphatic amines stronger bases than aromatic amines?

7.pKb for aniline is more than that for methyl amine.

8. Methylamine solution in water reacts with ferric chloride solution to give a precipitate of hydrated
iron oxide (Fe203.xH20)

9. the quaternary ammonium salts having four different alkyl groups are optically active.
10. Why does acetylation of —NH2 group of aniline reduce its activating effect?

12. What is the role of pyridine in the acylati@action of amines?
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INCREASING/DECREASING | REACTION COMPLETION

DE
M 1. Write chemical equations for the following
L , reactions:
1. Arrange the following in decreasing order of (i) Reaction of ethanolic NHswith CzHsCl.
their basic strength: (i) Ammonolysis of benzyl chloride and reaction
C6HSNH2, C2HSNH2, (C2H5)2NH, NH3 of amine so formed with two moles of CHsCl.
2. Arrange the following:
(i) In decreasing order of the pKb values: 2. Give the structures of A, B and C in the
C2H5NH2, C6H5NHCHS3, (C2H5)2NH and following reactions:
C6H5NH2
NaCN OH NaOH:Br, .
ij CH,CH,I A—— ——B L

(i) In increasing order of basic strength: ) EH55 Partial hydrolysis
C6H5NH2, C6H5N(CH3)2, (C2H5)2NH and ' i o Al
CH3NH2 (ii) CHgN,Cl———A—+——B——>C
. . . G i caaags o KON g LikIH = HNOL
(iii) In increasing order of basic strength: (i) CHyCHBr ——A—>B—&

(&) Aniline, p-nitroaniline and p-toluidine '

) C.H-NO Fe /HCI A NaNO, +HCl B H,0/H C
(b) C6H5NH2, C6HSNHCH3, (iv) CgHgNUy A—7mK A

C6H5CH2NH2. ) o
(v) CH-JCOOI'I N;I;. A NaOBr B NaNO, /HC C

(iv) In decreasing order of basic strength in gas

phase: (vi) CoHsNO, Fe/HOL | o
C2H5NH2, (C2H5)2NH, (C2H5)3N and NH3 )

HNO,
273K

C,H,0H

B C
3. Complete the following reactions:

(v) In increasing order of boiling point: (i) CsHsNH2+ CHCls + alc.KOH —>

(vi) In increasing order of solubility in water: (i“) CoHsNHz2+ H2504 =>
(@) C6H5NH2, (C2H5)2NH, C2H5NH2. (iv) CoHsN2Cl + CoHsOH —>

. . ] (v) CeHsNH2+Br.—>
3. Rearrange the following in the increasing

order of their basic strength.

C6H5NH2, C6HBN(CH3)2, (C2H5)2NH and 4. ldentify the missing reagent/product in the

following reactions :

CH3NH2
4. Arrange the following in the increasing order OELBE
of given property indicated. . ethanolic H,/Ni
(i) C2H5NH2, (C2H5)2NH, (C2H5)3N and NH3, (i) “NaCcN - B —* C
(Basic strength in aqueous solution).
NH,

(i) C2H5NH2, (C2H5)2NH, (C2H5)3N and

CH3NH2. (Basic strength in gaseous phase). (i) . A HNO, H/H0 c
+ 3= ’ 4

H,SO,
(i) Aniline, p-toluidine, p-nitroaniline.
(Basic strength). i
(i) CgHeNyCI~ — SN, o HOH

(iv) C2H50H, (CH3)2NH, C2H5NH2 (Boiling
point) (iv) CgHgNO, —FeMO , o HoS04 , g heat ,g
(v) C6H5NH2, (C2H5)2NH, C2H5NH2 NH

2

(Increasing order of solubility)
CH,COCI Br,/Fe H,0/ OH
> A > B » C

»

(v)

CH,
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5. Identify A to F.

A HNO 4(conc ) B Sn/HCl(conc.) c CHCly /KOH

H,50,(cons.) A

D" g F ,CHNHCOCH, + CH,COOH

6. Identify A to F.

KOH Br> NaNO- HCI
A OHBr B aNO; H C D

0°5°C A

Cl, F H, Pt
E- "OIF gp. B CeH-CH,NH,

7. Write the products formed in the following

NaCN OH sz-NaOH
CH,CH,l > A —pamaryaoyss > B —————

sequence of reactions :

PREDICTION

1. An aromatic compound ‘A’ on treatment with
agueous ammonia and heatingforms compound
‘B’ which on heating with Br2 and KOH forms a
compound ‘C’of molecular formula C6H7N.
Write the structures and IUPAC names of
compounds A, B and C.

2. Three isomeric amines A, B and C have the
molecular formula C3H9N. Compound A on
reaction with benzene sulphonyl chloride forms
a product which is soluble in NaOH. Compound
B on reaction with benzene sulphonyl chloride
forms a product which is insoluble in NaOH and
compound C does not react with benzene
sulphonyl chloride. Identify A, B and C.

[Ans. : (A) CH3CH2CH2NH2 (B) CH3CH2NHCH3
(C) (CH3)3N]

3. An organic compound A (C2H3N) is used as a
solvent of choice for many organic reactions
because it is not reactive in mild acidic and basic
conditions. Compound A on treatment with Ni/H2
forms B. When B is treated with nitrous acid at
273K, ethanol is obtained. When B is warmed
with chloroform and NaOH, a foul smelling
compound C formed. Identify

A,BandC.

[Ans. : (A) CH3CN (B) CH3CH2NH2 (C)
CH3CH2NC

4. An organic compound [A] C3HsO2 on reaction
with ammonia followed by heating yields B.
Compound B on reaction with Br2 and alc.
NaOH gives compound C (C2H7N). Compound

PHYSICS : Er. DIPIN KATYA

C forms a foul smelling compound D on reaction
with chloroform and NaOH. Identify A, B, C, D
and the write the equations of reactions
involved.

[Hint : (A) CH3CH2COOH (B) CH2CH2CONH?2
(C) CH3CH2NH2 (D) CH3CH2NC.]

5. A hydrocarbon ‘A’, (C4Hs) on reaction with
HCI gives a compound ‘B’, (C4H9Cl), which on
reaction with 1 mol of NH3 gives compound ‘C’,
(C4H11N). On reacting with NaNO2 and HCI
followed by treatment with water, compound ‘C’
yields an optically active alcohol, ‘D’. Ozonolysis
of ‘A’ gives 2 mols of acetaldehyde. Identify
compounds ‘A’ to ‘D’. Explain the reactions
involved.

(A) = CH, — CH=CH — CH,

(B) = CH,— CH,— CH — CH,
I

Cl
(C) = CH, — CH, — CH — CH,
|
NH,
(D) = CH, — CH, — CH — CH,

|
OH

D.P-1

1. Write IUPAC’ name of the following
compound:

(CH,CH,)NCH,

2. Write the structure of 2,4-
dinitrochlorobenzene.

3. Gabriel phthalimide synthesis is preferred for
synthesising primary amines.

4. Why are amines less acidic than alcohols of
comparable molecular masses?

5. Why do primary amines have higher boiling
point than tertiary amines?

6. Why are aliphatic amines stronger bases than
aromatic amines?

7.pKb for aniline is more than that for methyl
amine.

8. Methylamine solution in water reacts with
ferric chloride solution to give a precipitate of
hydrated iron oxide (Fe203.xH20)

CHEM: Er. ADITYA KATYAL

101 M:



UNILEARN CLASSES

9. the quaternary ammonium salts having four
different alkyl groups are optically active.

10. Why does acetylation of —NH2 group of
aniline reduce its activating effect?

11. Arrange the following in increasing order of
their basic strength:

(i) C2H5NH2, C6H5NH2, NH3, C6H5CH2NH2
and (C2H5)2NH

(i) C2H5NH2, (C2H5)2NH, (C2H5)3N,
CBH5NH2

(iii) CH3NH2, (CH3)2NH, (CH3)3N, C6H5NH2,
CBH5CH2NH?2.

12. What istherole of pyridinein the acylation
reaction of amines?

D.P-2

1. Write the IUPAC name of the following
compound:

CH,NHCH (CH,),

2. Write the IUPAC name of the given

compound:
NH,
Br. Br

Br

3. Give the structure of A, B, C and C in the
following reactions;

(i)CHsN;CI- O 1, AD M T B O M.

(i) CoHsNO,-S2HC p —22 T
H*/
H,O
C A

D.P-3

1. Write IUPAC name of the following
compound:

(CH,),N-CH,CH,

CHEM: Er. ADITYA KATYA

2. Write the structure for N.N-
ethylmethylamine.

3. How will you convert the following:
(i) Nitrobenzene into aniline
(i) Ethanoic acid into methanamine

4. Write the structures of compounds A, B and
C in the following reactions:

(@CH, ~CooH M AT G0, BOFHIP.C
OGHNB, OMT ADEE - BOHEIELC

5. An aromatic compound ‘A’ of molecular
formula C,H,ON undergoes a series of

reaction as shown below . Write the structures

of A, B, C, D and E in the following reactions:
Br,+KOH

(C,H,ON)A —l

B < NaNOz#HC CeHNH,
lKI
E

CHCl;
+
lNaOH
D
6. A colourless substance ‘A’ (CeH7N) is
sparingly soluble in water and gives a water
soluble compound ‘B’ on treating with mineral
acid. On reacting with CHCIz and alcoholic
potash ‘A’ produces an obnoxious smell due to
the formation of compound ‘C’. Reaction of ‘A’
with benzenesulphohyl chloride gives compound
‘D’ which is soluble in alkali. With NaNO2 and
HCI, ‘A’ forms compound ‘E’ which reacts with
phenol in alkaline medium to give an orange dye
‘F’. Identify compounds ‘A’ to ‘F'.

CH3CH,0OH
Ce—72

7.ldentify the compounds ‘D’, ‘F’ and | in the
following series of reactions:

)CH ~CH,~cH —on 0 EEP TR
0N g0 M3 o OBHN-
i) CH~CH—CH~OH

i) CH ~CH-cHoH U g OB
0 MHE'oD.
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COMPETITION SECTION

3) @NHQ 4) @/NOZ
OBJECTIVE QUESTIONS

(AMINES) 8.  Final product of hydrolysed alkyl cyanide is [MP
PET 2010]

1. Which of the following compounds is 1) RCOOH 2) RCONH,

soluble in benzene but almost insoluble in R—-C=NH 4) __®

water? [EAMCET 2005 3) | R—C=—=NH

1)C,HsOH 2) CH3CO,H OH

3) CH;CHO 4)C¢HsNO, 9. Which one of the following does not have sp?
2 HNO Br hybridised carbon? [UP SEE 2007,Jamia Millia

lgm 4 2 Islamia 2007]
H,80, FeBr; 1) Acetone 2) Acetic acid
The compound Bis [OJEE 2008] 3) Acetonitrile 4) Acetamide

2) NO, 10. KCN reacts readily to give a cyanide [J&K CET

1) NO,
2005]
1) Ethyl alcohol 2) Ethyl bromide
3) Bromobenzene 4) chlorobenzene
N02

11. Identify Aand Bin the reaction given below.

Hydrolysis = Decarboxylation
Ethane nitrile A , B [Guj
aq.H,S0,4 Sodalime
+2H,0 A
—NH, -CO0,
Br Br

CET 2009]
Br 1) Acetic acid, methanol2) Acetone, methane
3. Secondary nitroalkanes can be converted 3) Ethanoic acid, ethane4) Ethanoic acid,
into ketones by using Y. Identify Yfrom the methane
following 12. Which compound is known as alkyl
carbylamines? [Guj CET 2009]
>CHN02+ y—> >c=o 1 R.CN 2) R.NC
R Ar CN 4) Ar.NC
[VITEEE 2008] 13.
1) Aqueous HCl 2) Aqueous NaOH .
3)KMnO, 4)CO @ (i) NaNOy/HCI _ Aedis
4. Which of the following compound reacts with (il) CuCN/H;0™"
chloroform and a base to form phenyl [OJEE 2007]
isocyanide? [MHT CET 2003] 1) 2) COOH
1) Phenol 2) Aniline
3) Benzene 4) Nitrobenzene
5. Methyl cyanide gives on hydrolysis [Guj CET
2006] 3) CHO
1) Methyl amine 2) Acetic acid
3) Formic acid 4) Ethyl amine
6. Aliphatic nitriles are prepared by the treatmgnt

of alkyl halides with [J&K CET 2007]
1) Sodium cyanide 2) Sodium isocyanide

3) Sodium isocyanate 4) Cyanamide
7. The compound with foul odour among the
- SwHCI,, NaNO,_ NaNH, _

14. What is ‘“Z’in the following reaction ?

following is [J&K CET 2008]

1) NC 2) CN
@ @/ [BCECE 2003]
1) Benzoic acid 2) Cyanobenzoic acid

3) Benzamide 4) Aniline
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15. CgsH;3N reacts with HNO, to give an optically
active alcohol. The compound is [OJEE 2008]
1) Pentan-1-amine 2) Pentan-2-amine
3)N, N- 4) N-methylbutan-2-
dimethylpropan-2- amine
amine

[IIT JEE 2003]

) 2) CH
v w5
H,N
3) 4)
HoN NH
2 2 OZN@NHZ

Which one of the following is most basic? [DC
2007]

1) FCH,NH, 2) FCH,CH,NH,

3) CcHsNH, 4) C¢H5CH,NH,

The correct order of increasing basic nature ¢
the following bases is

NH,
©/ OoN

NH,

16.
(CHi,NH
DMFA

>

[EEN

17.

18.

NH,

: NH,
NO,

[Kerala CEE 2008]

NI<KVKIKIILKIV 2)V<II<IKITI<I

M<K VKIKIVLIIT 4)V<IIKIKIVLII

S5)II<KV<LIV<II<I

The bad smelling substance formed by the

action of alcoholic caustic potash on chlorofo

and aniline is [AMU 2007]

1) Nitrobenzene 2) Phenyl isocyanide

3) Phenyl cyanide 4) Phenyl isocyanate

Reduction of aniline with acetyl chloride in

presence of NaOH produce [BCECE 2007]

1) Aniline 2) Acetanilide
hydrochloride

3) p-choloroaniline 4) Ared dye

In the reaction sequence

19.

20.

21.

>

Ll

22.

23.

24.

25.

26.

28.

CHEM: Er. ADITYA KATYA

NH,

NaNO,HCl y >

0°C

The product ‘C’is [AMU 2004]

1) Benzonitrile 2) Benzaldehyde

3) Benzoic acid 4) Benzyl amine
Decreasing order of basic nature in aqueous
solutions [DCE 2007]

C¢HNH, > NH, NH; > C4HgNH,

1) > CH;NH, 2) > CH3NH,
> (CH3),NH > (CH3),NH
(CH3),NH
3)> CH;NH, > NH;  4) (;HEI;IIH@?(EH&)&NH
> C4HsNH, 37 M6T5T2
Choose the incorrect statement. [Kerala CEE
2011]

2) Tert-butylamine is
primary amine.

1) Primary amines
show intermolecular
hydrogen bonds.

3) Tertiary amines do 4) Isopropylamine is a
not show secondary amine.
intermolecular
hydrogen bonds.

Comparing basic strength of NH3, CH;NH, and

CgHsNH, it may be concluded that [AMU 2009]

1) Basic strength 2) Basic strength of
remains unaffected alkyl amines is

lowest
3) Basic strength of aryl ,, Basic strength of NH;
amines is lowest is highest

Which of the following is strongest base?

[Indraprastha CET 2009,CG PET 2009]

1) C¢HsNH, 2)p —NO, — CgH,4NH,

3)m — NO, — C¢gH,NH, 4) CcH5;CH,CH,

Among the amines

(4)

C¢HsNHy, (B)CH3NHy, (€)(CH3),NH, (D)(CH3)3

the order of basicity is [Kerala CEE 2005]

1)A<B<D<C 2)D<C<B<A

3)A<B<C<D 4)B<C<D<A
5)D<C<B<A

. Why do 2° and 3° amines fail to undergo the

carbylamines test? [Guj CET 2010]

1) They combine with 2) They react with
chloroform to givea  alcoholic KOH
stable compound

3) They nitrogen atom 4) All the given reasons
of the amine group are correct
does not have the
required number of
hydrogen atoms

Amino group is ortho/ para-directing for
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29.

30.

31

32.

33.

34.

35.

36.

aromatic electrophilic substitution. On nitrati
of aniline, a good amount of m-nitroaniline is
obtained. This is due to [DCE 2009]

In nitration mixture,

) ortho, para-activity 5
of NH, group is
completely lost
—NH, becomes —NH, becomes

3) -NH*S0j, whichis 4) -NH™NOZ, which i
m-directing m-directing
Consider the following reaction,

Sn/HCI  C4HgCOCI
CgHsNO, Y + HCI
Whatis ¥? [RPET 2010]
1) Acetanilide 2) Benzanilide
3) Azobenzene 4) Hydrazobenzene
CH3NH, + CHCI3 + KOH —nitrogen containir
compound +KCI + H, 0. Nitrogen containing
compound is [IIT JEE 2006]

—NH, because
) = NHZ, which is m-
directing

1)CH; —C=N 2) CH; — NH — CH;
3) - + 4) +
CH;—N==cC CH;N=c

Choose the amide which on reduction with
LiAIH, yields a secondary amine [Kerala CEE

PHYSICS : Er. DIPIN KATYA

on

37.

38.

18
39.

mass. The increasing order of their boiling
point is [Kerala CEE 2011]

DNII<II<I 2)I<II<II
<< 4 II<I<II
S5)HI<I<II

The molecular formula C;HgN cannot represent
[BCECE 2007]

1) 1°amine 2) 2°amine

3) 3°amine 4) Quaternary salt

The decreasing order of basic characters of the
three amines and ammonia is [MHT CET 2006]

NH; > CH3NH, C,H:NH, > CH;NH,

1) > C,HsNH, 2)
> CHONH. > NH; > C4HgNH,
CgHsNH,

3) > CH.NH, 4) CHsNH; > C;HsNH,

> CH;NH, > NH; ~ ~ CeflsNHz > NVHs

The basicity of compounds [, II, Il and IV
CH;NH,, (CH3),NH, (CH3)3N, C,H;CH,NH,
I 11 I11 IV
varies in the order [AMU 2004,Jamia Millia
Islamia 2004]
DISH>UI>1V
JYNI>I>10>1V

2)II>I>1>1vV
4)IV>1>11>111

2009]
1) Ethanamide 2) N-methylethanamide
3)N, N- 4) Phenylmethanamige | ANSWER KEY

dimethylethanamide 1)4 2)1 3)1 4)2
>) butanamide o 52 61 7)1 81 9)3
Prlmary amine (RNH,) reacts with nitrous ag d10)2 11)4 122 13)2 14)4
to give [MHT CET 2004] 154 16)1 17)4 18)1 19)2
1) RNHNO, 2) ROH 204 21)4 22)3 23)4 24)3
3) ROR ‘ 4) Nolne of these 252 2601 27)2 28)1 29)2
In aqueous solutions, the basic strength of 302 31)4 32)2 33)4 34)4
amines decreases in the order [JCECE 2010] 35)3  36)1  37)4

CH3;NH, (CH3),NH 38)2  39)2
1) > (CH3),NH, 2) > (CH3)3N

> (CH3)3N > CH;NH,

(CH3)3N (CH3),NH,
3) > (CH;3),NH 4) > CH;NH,

> CH3NH, > (CH3)3N

p-chloro aniline and anilinium hydrogen

chloride can be distinguished by [UP SEE 2003

1) Sandmeyer reaction 2) Carbylamines
reaction

3) Hinsberg’s reaction 4) AgNO5

An organic amino compound reacts with

aqueous nitrous acid at low temperature to

produce an oily nitrosoamine. The compound i

[UP SEE 2008]

1) CH3NH, 2) CH3CH,NH,

3) CH3CH,NHCH,CH;3; 4) (CH3CH;)3N
n-butylamine (1), diethylamine (II) and N, N-

dimethylethylamine (III) have the same mola
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Assertion and Reason Type-lI

1. If both Assertion & Reason are True and
Reason is the correct explanation of Assertion.

2. If both Assertion & Reason are True but
Reason is not the correct explanation of Assertion.
3. If Assertion is True but Reason is False.

4, If both Assertion & Reason are False.

1. Assertion:
Reason

2. Assertion:

Reason

3. Assertion:

Reason

4. Assertion:

Reason

5. Assertion:

Reason

7. Assertion:

Reason

8. Assertion:

Reason

9. Assertion:

Reason

Amides are amphoteric in nature.

Amides are associated through
H-bonding.

Benzamide and methyl benzoate
are derivatives of benzoic acid.

Benzamide is less easily
hydrolysed as compared to
methyl benzoate.

Acetonitrile is another name of
ethane nitrile.

a—H atom of acetonitrile exhibit
acidic character.

Boiling point of trimethyl amine is
higher than that of n—propyl
amine.

H-bonding is more extensive in
tertiary amines.

Boiling and melting points of
amides are higher than the
corresponding acids.

It is due to strong inter molecular
hydrogen bonding in their
molecules.

A mixture of o—nitrophenol and p—
nitrophenol can be separated by
steam distillation.

o—nhitrophenol is steam volatile
but p-—nitrophenol is not though
both are insoluble in water.

C,H,O,N  shows functional
isomerism as well as
tautomerism.

Nitroethane shows tautomerism
due to the presence of a-
hydrogens and functional
isomerism with ethyl nitrite.

Aniline is a weaker base than
benzyl amine.

In aniline, mesomeric interaction
occurs between benzene ring and
amino group.

10.Assertion

Reason

CHEM: Er. ADITYA KATYA

11.Assertion:

Reason

12.Assertion:

Reason

13.Assertion:

Reason

14.Assertion:

Reason

Urea and thiourea are functional
isomers of each other.

The elements present in thiourea
and urea are nitrogen, hydrogen
and carbon.

Methylbromide and silvercyanide
react to form methyl isocyanide
as major product.

AgCN has sufficient covalent

character.
Nitroalkanes and alkylnitrites are
functional isomers of each other.

Both alkylnitrites and nitroalkanes
give same hydrolytic products.

Ammonolysis of alkyl halides is
not a suitable method for the

preparation of pure primary
amines.
Ammonolysis of alkyl halides

yields mainly secondary amines.

The amine product of reaction of
alcoholic silver nitrite and ethyl
bromide is nitroethane.

Silver nitrite is predominantly
covalent compound.

15.Assertion: Ethanamide (CH,CONH,)
undergoes dehydration by
heating with P,Os.

Reason ethanamide undergoes
dehydration to give nitro
compound.

Q:1 2 3 4 5
A2 2 2 4 1
Q:6 7 8 9 10
Al 1 1 1 4
Q:11 12 13 14 15
Al 3 3 11
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LAST YEARS BOARD QUES.

‘ORGANIC CHEMISTRY”

2020

MCQ’s

1. Racemisation occurs in

(A) SN2 reaction

(B) SN1 reaction

(C) Neither SN2 nor SN1 reactions

(D) SN2 reaction as well as SN1 reaction

2. Peptide linkage is present in
(A) Carbohydrates  (B) Vitamins
(C) Proteins (D) Rubber

3. What is the correct IUPAC name of the
given compound ?

CHy
|
CH, — C — CH, — CH,
|
COOH

(A) 2,2-Dimethylbutanoic acid

(B) 2-Carboxyl-2-methylbutane

(C) 2-Ethyl-2-methylpropanoic acid
(D) 3-Methylbutane carboxylic acid

4. Out of the following, the strongest base in
agueous solution is

(A) Methylamine (B) Dimethylamine
(C) Trimethylamine (D) Aniline

5. lodoform test is not given by
(A) Hexan-2-one (B) Hexan-3-one
(C) Ethanol (D) Ethanal

6. Out of the following, the one which is most
reactive towards nucleophilic substitution
reaction is

(A) CH2=CH-CI

(C) CH3CH =CH - CI

(D) CH3-CH2 -CH2 -CI

COMPREHENSION
PASSAGE-1

The substitution reaction of alkyl halide
mainly occurs by SN1 or SN2 mechanism.

(B) C6H5 — Cl

CHEM : Er. ADITYA KATYA

Whatever mechanism alkyl halides follow for
the

substitution reaction to occur, the polarity of
the carbon halogen bond is responsible for
these substitution reactions. The rate of SN1
reactions are governed by the stability of
carbocation whereas for SN2 reactions steric
factor is the deciding factor. If the starting
material is a chiral compound, we may end
up with-an.inverted product or racemic
mixture depending upon the type of
mechanism followed by alkyl halide.
Cleavage of ethers

with HI is also governed by steric factor and
stability of carbocation, which indicates that in
organic chemistry, these two major factors
help us in deciding the kind of product
formed.

1. Predict the stereochemistry of the product
formed if an optically active alkyl halide
undergoes substitution reaction by SN2
mechanism.

2. Write the structures of the products formed
when anisole is treated with
HI.

3. Predict the major product formed when 2-
Bromobutane undergoes a reaction with
alcoholic KOH.

4. Name the instrument used for measuring
the angle by which the plane polarised light is
rotated.

5. Give one use of CHI3.

PASSAGE-II

Organic compounds containing amine as
functional group are present in a vivid variety
of compounds, namely amino acids,
hormones, neurotransmitters, DNA, alkaloids,
dyes, etc. Drugs including nicotine,
morphine, codeine and heroin, etc. which
have physiological effects on humans also
contain amino group in one form or another.
Amines are basic because of the presence of
lone pair of electrons on nitrogen.

Addition of nitrogen into an organic
framework leads to the formation of two
families of molecules, namely amines and
amides. As chemistry students, we must
appreciate the versatility of nitrogen.

CHEM: Er. ADITYA KATYAL
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1. Give one point of difference between acidic
and basic amino acid.

2. What are essential amino acids ?
3. Why are amino acids amphoteric ?

4. Name the linkage formed when carboxyl
end of one amino acid condenses with amino
end of other amino acid.

5. What are amino acids ?

PASSAGE-III

A large number of simple molecules called
monomers combine together by the process of
polymerisation to form a macromolecule called
polymer. If the repeating structural unit is
derived from one type of monomer, the
polymer is called homopolymer. If the
repeating structural unit is derived from two or
more monomers, then the polymer is called
copolymer. Homopolymer and copolymer may
be formed by addition or condensation
reaction. In view of the general awareness and
concern for the problems created by the
polymeric solid wastes, certain new
biodegradable polymers have been developed.
1. Give an example of a natural polymer.

2. Draw the structure of the polymer formed
by the polymerisation of monomer
chloroprene.

2 o TCHy—CH (CgHyp) ¥,

a homopolymer or a copolymer ?

4. Name the polymer used for coating non-
stick utensils.

5. Give an example of a biodegradable
polymer.

ASSERTION/REASON

(i) Both Assertion (A) and Reason (R) are
correct statements, and

Reason (R) is the correct explanation of the
Assertion (A).

(ii) Both Assertion (A) and Reason (R) are
correct statements, but

Reason (R) is not the correct explanation of
the Assertion (A).

(i) Assertion (A) is correct, but Reason (R) is
incorrect statement.

(iv) Assertion (A) is incorrect, but Reason (R)
iS correct statement.
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1. Assertion (A) : The C - O — H bond angle
in alcohols is slightly less than

the tetrahedral angle.

Reason (R) : This is due to the repulsive
interaction between the two lone electron
pairs on oxygen.

2. Assertion (A) : Reactivity of ketones is
more than aldehydes.

Reason (R) : The carbonyl carbon of ketones
is less electrophilic as compared to
aldehydes.

3. Assertion (A) : Sucrose is a non-reducing
sugar.
Reason (R) : Sucrose has glycosidic linkage.

4. Assertion (A) : o-nitrophenol is a weaker
acid than p-nitrophenol.

Reason (R) : Intramolecular hydrogen
bonding makes ortho isomer weaker than
para isomer.

5. Assertion (A) : Albumin is a globular
protein.

Reason (R) : Polypeptide chain coils around
to give a straight chain.

6. Assertion (A) : Boiling points of alkyl
halides decrease in the order

R-I > R-Br > R-Cl > R-F.

Reason (R) : Van der Waals forces decrease
with increase in the size of halogen atom.

7. Assertion (A) : Benzaldehyde is less
reactive than ethanal towards nucleophilic
addition reactions.

Reason (R) : Ethanal is more sterically
hindered.

8. Assertion (A) : Alcohols have higher boiling
point than alkanes of comparable molecular
mass.

Reason (R) : Alcohols have intramolecular
hydrogen bond.

ONE WORD

1. Name the disaccharide which on
hydrolysis gives two molecules of
glucose.

2. Out of CH3CH2CH2CIl and CH2=CH-
CH2—ClI, which one is more reactive
towards Sn1 reaction ?

CHEM: Er. ADITYA KATYAL
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3. Write an isomer of C3HoN which does (b) Predict the reagent for carrying out the
not react with Hinsberg reagent following conversions :
(i) Phenol to benzoquinone
4. Name the unit formed by the attachment of (ii) Anisole to p-bromoanisole
a base to 1’ position of sugar. (iii) Phenol to 2,4,6-tribromophenol
SUB JECTIVE 8. Give reasons for the following :
(a) Bond angle C-O-H in alcohol is slightly
1. Define the following terms : less than the tetrahedral_ angle. o
(ij Oligosaccharides ' (b) C — OH bond length in CH3OH is slightly
. more than the C = OH bond length in phenol.
(ii) Invert sugar
2. What happens when 9. Justify and arrange the following
(a) Butanone is treated with methyl compounds namely
magnesium bromide and then (|3H3
hydrolysed, and
(b) Sodium benzoate is heated with soda lime @’Cﬂzm, @/TH CH:“, ? Br
? Br CH,4
3. Give the structures of A and B in the in increasing order of reactivity towards the
following sequence of reactions : asked displacement namely :
(a) SN1 (b) SN2
(@) CHsCOOH — o3 ,p NaOBr g _
A 10. Account for the following :
B C.H.NO Fe/HCl | , NaNO,, + HCI (a) Aniline is a weaker base compared to
“aH5N U2 - 0° — 5°C ethanamine.
(b) Aniline does not undergo Friedel-Crafts
o rr T~ CuCN H,O/H* reaction.
(@ CetsNyCl A oA T *B | (c) Only aliphatic primary amines can be
4, (a).How vyill you distinguish between the gﬁﬂ:{ﬁgg;ﬁ%gis_
following pairs of compounds :
(!) Anl!l_ne and Ethanamlne_ . 11. (a) Complete the following sequence of
(i) Aniline and N-methylaniline redctions :
(b) Arrange the following compounds in N Ba(OH), A
decreasing order of their boiling points : CH3COCH; < (A) “H,0 >(B)
Butanol, Butanamine, Butane NaOH, T,
5. Give the plausible explanation for the
following : (C) + (D)
(a) Glucose doesn't give 2,4-DNP test. (i) Identify (A) to (D).
(b) The two strands in DNA are not identical (i) Give the IUPAC name of (A).
but are complementary.
(c) Starch and cellulose both contain glucose (b) How can you distinguish between :
unit as monomer, yet (i) Ethanol and Propanone, and
they are structurally different. (if) Benzoic acid and Phenol ?
6. (_a) Out of _t-butyl alcoho_l and n-butanol, 12. (a) An organic compound ‘A’ having
which one will undergo aud;:atalyzed molecular formula C5H100 gives negative
dbehédratlon fastefr ﬁnd .Why ' : _ Tollens’ test, forms n-pentane on
(. ) Carry outt € Toflowing Conversions : Clemmensen reduction but doesn't give
(!) Phenol to S_allcylaldehyde iodoform test. Identify ‘A" and give all the
(!!) t-butylchloride to t-butyl ethyl ether el
(iii) Propene to Propanol (b) Carry out the following conversions :
7. (a) Give the mechanism for the formation (i) Propanoic acid to 2-Bromopropanoic acid
of ethanol from ethene. (i) Benzoyl chloride to benzaldehyde
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(c) How will you distinguish between
benzaldehyde and acetaldehyde ?

13. How can you convert the following ?
(i) Phenol to o-hydroxy benzaldehyde.
(i) Methanal to ethanol

(i) Phenol to phenyl ethanoate.

14. Identify A, B, C, D, E and F in the

following : )
H,0 Mg alcoholic KOH
€ D« CH;-CH-CH,-Br———> 4
dry ether |
CHj Na/d
lNaOC3H5
F

15. (i) What are the hydrolysis products of
DNA ?

(i) What happens when D-glucose is treated
with Bromine water ?

(iif) What is the effect of denaturation on the
structure of proteins ?

16. (a) Write the products formed when
benzaldehyde reacts with the

following reagents :

(i) CH3CHO in presence of dilute NaOH

(i) H2N — NH

(iif) Conc. NaOH

(b) Distinguish between following :

(i) CH3-CH=CH-CO -CH3 and CH3 -
CH2-CO - CH =CH2

(i) Benzaldehyde and Benzoic acid.

17. (a) Write the final products in the following

CH3 _ Zn/Hg

() O=B—d
- Conec HC!

CH,
) NaOH/Ca0
(11) @ COONa ————
M. - CH - CH - (a) DIBAL
(iii) CH, = TR T (b)) H0F

(b) Arrange the following in the increasing
order of their reactivity

towards nucleophilic addition reaction :
CH3COCH3, HCHO, CH3CHO ,

(c) Draw the structure of 2, 4 DNP derivative
of acetaldehyde.

CHEM : Er. ADITYA KATYA

18. Give reasons :

(a) Grignard reagent should be prepared
under anhydrous conditions,

(b) Alkyl halides are immiscible with water
although they are polar, and

(c) Chloroform is stored in dark coloured bottles
filled up to the brim.

19. (a) Carry out the following conversions :
(i) Propene to propan-2-ol
(if) Benzyl chloride to benzyl alcohol

(b) Arrange the following compounds in
increasing order of their acidic strength :
4-Methylphenol, Phenol, 4-Nitrophenol

20. Describe a method for the identification of
CH3NH2, (CH3)2NH and (CH3)3N. Also write the
chemical equations for the reactions involved.

21. (a) Draw the structures of the following
derivatives :

(i) 2,4-DNP of benzaldehyde

(i) Propanone oxime

(b) Complete the following synthesis :

CH,CH,

) KOH. heat
CH,COCI

> 2

@ ()
anhyd. AICI,

(c) Carboxylic acid is a stronger acid than
phenol. Justify.

22. (a) An organic compound ‘A’ with
molecular formula C4H802 was hydrolysed
with dil. H2SO4 to give a carboxylic acid ‘B’
and an alcohol ‘C’. ‘C’ on dehydration gives
ethene and ‘C’ also on oxidation gives back
‘B’. Identify ‘A’, ‘B’ and ‘C’ and write the
chemical equations for the reactions
involved.

(b) How will you convert ethanal into the
following compounds ?

(i) Ethanol (i) Ethane

CHEM: Er. ADITYA KATYAL

110 M: 7757025753



UNILEARN CLASSES

2019

1.Arrange the following in increasing order of
boiling points :
(CH3)3N, C2H50H, C2H5NH2

2.Write structures of compounds A and B in
each of the following reactions :

CH,CH,
- @ KMuO,-KOH H,0°
OH
CrO, H,N-NH-CONH,

(11) 2 A

3.(i) Out of (CH3)3C-Br and (CH3)3C-l,
which one is more reactive towards SN1 and
why ?

(if) Write the product formed when p-
nitrochlorobenzene is heated with aqueous
NaOH at 443 K followed by acidification.

(i) Why dextro and laevo — rotatory isomers
of Butan-2-ol are difficult to separate
by fractional distillation ?

4. An aromatic compound ‘A’ on heating with
Br2 and KOH forms a compound ‘B’ of
molecular formula C6H7N which on reacting
with CHCI3 and alcoholic KOH produces a
foul smelling compound ‘C’. Write the
structures and IUPAC names of compounds
A, BandC.

5. Complete the following reactions :

i CHO  NacNmCT

(i) (C.HCH,),Cd+2CH,COC—

CEL,

]

(1) Br, / Red

(iii) CH,;- CH-COOH ——
) (1) H,O

6. Write chemical equations for the following

reactions :

(i) Propanone is treated with dilute Ba(OH)2.

(i) Acetophenone is treated with

Zn(Hg)/Conc. HCI

(iif) Benzoyl chloride is hydrogenated in

presence of Pd/BaSO4.

CHEM : Er. ADITYA KATYA

7. (a) How do you convert the following :

(i) Phenol to Anisole

(ii) Ethanol to Propan-2-ol

(b) Write mechanism of the following reaction

443 K
(c) Why phenol undergoes electrophilic
substitution more easily than benzene ?

C,H,OH > CH,=CH, + H,0

8. (a) Account for the following :

() o-nitrophenol is more steam volatile than
p-nitrophenol.

(ii) t-butyl chloride on heating with sodium
methoxide gives 2-methylpropene instead of
t-butylmethylether.

(b) Write the reaction involved in the following

(i) Reimer-Tiemann reaction
(i) Friedal-Crafts Alkylation of Phenol

(c) Give simple chemical test to distinguish
between Ethanol and Phenol.

9. Arrange the following in decreasing order
of basic character :
C6H5NH2, (CH3)3N, C2H5NH2

10. Out of Chlorobenzene and Cyclohexyl
chloride, which one is more reactive towards
nucleophilic substitution reaction and why ?

11.Write structures of main compounds A and
B in each of the following reactions :

> B

_ o PCl, H,/Pd-BaSO,
(a) (‘GHFJ(‘UOH 2 rd A = > B
(i) CH,MgBr Zn(Hg)/ c. HCI
(b) C'Hg(‘N 3 g n(Hg)/ conc
(1) H3 Ot

12. Among all the isomers of molecular
formula C4H9Br, identify

(a) the one isomer which is optically active.
(b) the one isomer which is highly reactive
towards SN2.

(c) the two isomers which give same product
on dehydrohalogenation with alcoholic KOH.

13. Complete the following reactions :

CHEM: Er. ADITYA KATYAL
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CN
—i H,/Ni
w [ 2
Br  H,PO, + H,0
THegi S
NoCl

CH, - NH.
2 2 Ethanolic KOH

o CF + CHC,

14.How do you convert the following :

(a) N-phenylethanamide to p-bromoaniline
(b) Benzene diazonium chloride to
nitrobenzene

(c) Benzoic acid to aniline

15. (a) Give reasons :

(i) Benzoic acid is a stronger acid than acetic
acid.

(i) Methanal is more reactive towards
nucleophilic addition

reaction than ethanal.

(b) Give a simple chemical test to distinguish
between propanal and propanone.

16. (a) Give equations of the following
reactions :

(i) Phenol is treated with conc. HNO3.

(if) Propene is treated with B2H6 followed by
H202/0OH-.

(i) Sodium t-butoxide is treated with CH3CI.
(b) How will you distinguish between butan-1-
ol and butan-2-ol ?

(c) Arrange the following in increasing order
of acidity :

Phenol, ethanol, water

17. (a) How can you obtain Phenol from (i)
Cumene, (ii) Benzene sulphonic acid, (iii)
Benzene diazonium chloride ?

(b) Write the structure of the major product
obtained from dinitration of 3-methylphenol.
(c) Write the reaction involved in Kolbe’s
reaction.

18. Write the IUPAC name of the following
compound :
0

Il
CH, =CH-C - CHyq

19. Arrange the following in increasing order
of their acidic character :

Benzoic acid, Phenol, Cresol

20. Account for the following :

(a) Gabriel phthalimide synthesis is not
preferred for preparing aromatic primary
amines.

(b) On reaction with benzene sulphonyl
chloride, primary amine yields product soluble
in alkali whereas secondary amine yields
product insoluble in alkali.

21. Write structures of compounds A and B in
each of the following reactions:
NH,

@ @ conc. HySO, A heat, 453 473K

CONH,

(b) Bry/NaOH v i (CH4CO)9O/pyridine i

22. (a) Out of ,

( >—Cl and { >—CH,-Cl,

which one is more reactive towards SN2
reaction and why ?
(b) Out of, which one is more

¢ >—Cl and O,N — >—Cl

reactive towards nucleophilic substitution
reaction and why ?
(c) Out of

/K/\OH and /J\I/

OH
, which one is optically active and why ?

23. a) Predict the main product of the
following reactions :

CHE Q\CHO

i i
(i) CHg-C—CHy;-C—OCH;

[Ag(NH)o*
_ >

(i) NaBH,
(i) H*
i) ¢ D CHO + CHy—cHo HLN2OH
(b) Give a simple chemical test to distinguish

between
O O

I I
C—CH, C — CgHj
™ -

(c) Why is alpha (a) hydrogen of carbonyl
compounds acidic in nature ?

CHEM: Er. ADITYA KATYAL
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24. (a) Write the main product formed when
propanal reacts with the following reagents :
(i) 2 moles of CH3OH in presence of dry HCI
(i) Dilute NaOH

(i) H2N — NH2 followed by heating with KOH
in ethylene glycol

(b) Arrange the following compounds in
increasing order of their property as indicated

(i) F = CH2COOH, O2N — CH2COOH,
CH3COOH, HCOOH — acid character

(ii) Acetone, Acetaldehyde, Benzaldehyde,
Acetophenone — reactivity towards addition
of HCN

2014

1.Identify the chiral molecule in the following
NS AN pair:
f

il

2.The conversion of primary aromatic amines info
diazonium salts is known as

3.Write the structure of p-methylbenzaldehyde.

4 Write the equations involved in the following
reactions:

(i) Reimer-Tiemann reaction

(ii) Williamson synthesis

5.Write the mechanism of the following reaction;
CH3CH20HU [ HBr - CH3CH2Br + H20

6.(@) Draw the structures of major monohalo
products in each of the following reactions:

ey & ;}—l H.:1 H

(ii) { )—CHy— CH = CH; + HBr —s
(b) Which halogen compound in each of the
following pairs will react faster in SN2 reaction?

() CH;Bror CH,l
(i) (CHy)3 C—C| or CH—C1

7. Account for the following:

(i) Primary amines (R-NH2) have higher boiling
point than tertiary amines (R3N).

(ii) Aniline does not undergo Friedel-Crafts
reaction.

(iii) (CH3)2NH is more basic than (CH3)3N in af
aqueous solution.

OR
Give the structures of A, B and C in the following
reactions:

CHEM : Er. ADITYA KATYA

5n + HO NaNQ, + HC1

I:-E._H.L"\.f:l_. —s A

MK

H:'-I-'H_ =k .‘-!IL_ » B h:_.-

(&) CHLCN
8. (a) Write the products formed when CH3CHO
reacts with the following reagents:

(i) HCN
(i) H2N—OH
(iif) CH3CHO 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

OR

(a) Account for the following:

(i) CI—CH2COOH is a stronger acid than
CH3COOH.

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

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

(i) Rosenmund reduction

(il) Cannizzaro’s reaction

(c) Out of CH3CH2 —CO—CH2—CHS3 and
CH3CH2—CH2—CO—CH3, which gives
iodoform test?

9.Write the structure of 4-chloropentan-2-one.

10.Write the structure of 2-hydroxybenzoic acid.

2013

11.Write the IUPAC name
of the following compound:

CH;

CHy— ( CH — CH;4

CH; Cl

12.Rearrange the following compounds in the
increasing order of their boiling points:
CH3—CHO, CH3—CH2—OH, CH3—CH2—
CH3

13.Write the structure of n-methylethanamine.

14. Explain the mechanism of the following
reaction:

CH;—CH—OH ——» CH;y=CH, + H;0.
15.Give reasons for the following:

() Ethyl iodide undergoes SN2 reaction faster
than ethyl bromide.

(i) () 2—Butanol is optically inactive.

CHEM: Er. ADITYA KATYAL
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(iii) C—X bond length in halobenzene is smaller
than C—X bond length in CH3-X.

16.Write the equations involved in the following
reactions:

(i) Reimer-Tiemann reaction

(ii) Williamson’s ether synthesis

17.Complete the following reactions:

+ alc. KOH R—

H 0

(1} CHyCH;NH, + CHCl,

(i) CgHsN2CI

Room tempemiure

NH
P

in C )

—

+ HC Wargf) ——

18.(@) 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

(if) Ethanal and Propanal

OR

(a) Write the products of the following reactions:

Zn-Hg

(i) CH3y—C—CHj .
e, HO
o
(i) CHy—C—C1 + H ot

COOH

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

BryFeHr
—_—

(i) F—CH,
OH
1

COOH or C1—CH—COOH

(i) [ U or CH:COOH

19. Write the IUPAC name of the following
compound:
CH;—CH—CH, —CH—CH;

i‘l-l' Cl

20.Write the main products of the following
reactions:

T {-.-_Hu\ " H,PO, + :|1i'|_ .
NH;
e Brslag)
[ i : | 3 i
b
jif) CHs—C—NH, _ BsNoH __,

21.Write the IUPAC name of the following
compound:

22.Write the structure of prop-2-en-1-amine.

23.Write the main products of the following
reactions:

HNO,

(f) CH3CH>NH; {

I
(i) % Q_,:'—f} Cl + H :i"-l
0 H

F ]
|T H LCH :ll 41

1 Basc

L :H: —

T
PEE )

24.Ethanol is soluble in water. Why?

25.Write the structure of 2-aminotoluene.

2012

26. What happens when bromine attacks CH2—
CH—CH2—C CH?

27. Write the IUPAC name of the following:
0

. w M

CH;—CH,—CH=CH—C

28. Explain the mechanism of acid catalysed
hydration of an alkene to form corresponding
alcohol.

29. Explain the following behaviours:

(i) Alcohols are more soluble in water than the
hydrocarbons of comparable molecular masses.
(i) Ortho-nitrophenol is more acidic than ortho-
methoxyphenol.

30. Describe the following, giving the relevant
chemical equation in each case:

(i) Carbylamine reaction

(ii) Hoffmann’s bromamide reaction

CHEM: Er. ADITYA KATYAL
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31.Answer the following questions:

(i) What is meant by chirality of a compound?
Give an example.

(it) Which one of the following compounds is
more easily hydrolysed by KOH and why?
CH3CHCICH2CH3 or CH3CH2CH2ClI

(iii) Which one undergoes SN2 substitution
reaction faster and why?

AVAVARVAVAV e

32.(@) Write a suitable chemical equation to
complete each of the following transformations:
(i) Butan-1-ol to butanoic acid

(if) 4-Methylacetophenone to benzene-1, 4-
dicarboxlylic acid.

(b) An organic compound with molecular formula
C9H100 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 compoundl.

OR

(a) Give chemical tests to distinguish between
(i) Propanol and propanone
(ii) Benzaldehyde and acetophenone

(b) Arrange the following compounds in
increasing order of their property as indicated:

() Acetaldehyde, Acetone, Methyl tert-butyl
ketone (reactivity towards HCN)

(ii) Benzoic acid, 3,4-Dinitrobenzoic acid, 4-
Methoxybenzoic acid (acid strength)

(iii) CH3CH2CH(Br)COOH,
CH3CH(Br)CH2COOH, (CH3)2CHCOOH (acid
strength)

33.Write the IUPAC name of Ph—CH—CH—
CHO.

34 .Write the IUPAC name of the following:

2015

35.Write the IUPAC name of the following :
CH3 - CH2 - CHO

36 Arrange the following in increasing order of
basic strength
Aniline, p-Nitroaniline and p-Toluidine
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37.Write the mechanism of acid dehydration of
ethanol to yield ethene.

38.Give the IUPAC names of the following
compounds :

(i) CH;-CH-CH,—-CH,4
I 2
Br

Br

Je!
Br

(iii) CH,=CH-CH,-CI

39.How are the following conversions carried out
n

(i) Benzyl chloride to Benzyl alcohol
(i) Ethyl magnesium chloride to Propan-1-ol
(iif) Propene to Propan-2-ol

40.Write the major product in the following
equations :

PCI,
CH,-CH,OH ———?

3
11|
Ll

(i)

i anhyd. AICI,
(i) 3

+CHCl

(iii) CH;— Cl+CH,CH, - ONa —?

41 .(a) Draw the structures of the following :
() 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.
(i) Benzaldehyde and Acetophenone.
(iif) Phenol and Benzoic acid.

42. Draw the structures of the following
derivatives :

(i) Propanone oxime

(i) Semicarbazone of CH3CHO

43. How will you convert ethanal into the
following compounds ? Give the chemical
equations involved.

CHEM: Er. ADITYA KATYAL
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(i)

CH, - CH,

(i) CH,-CH-CH,-CHO
37 2
OH

(iii) CH,CH,OH

44 Which would undergo SN2 reaction faster
in the following pair and why ?

CH;
1

(1Hq — CHE = B[' and CH'; = C - CH;‘
|

Br
45. Write the IUPAC name of the given

NO; OH

46. Name the reagents used in the following
reactions :

compound :

9
CH, - CO — CH;———> CH,— CH - CH,
: : =% 3

OH

(1)

»

(i) CgHs— CH,— CH;— C,Hs— COOK

47. Write the structure of an isomer of
compound C4H9Br which is most reactive
towards SN1 reaction.

48. Give reasons :

(a) n-Butyl bromide has higher boiling point
than t-butyl bromide.

(b) Racemic mixture is optically inactive.

(c) The presence of nitro group (-NOZ2) at o/p
positions increases the reactivity of
haloarenes towards nucleophilic substitution
reactions.

49. An aromatic compound ‘A’ of molecular

formula C7H7ON undergoes a series

ofreactions as shown below. Write the

structures of A, B, C, D and E in the

followingreactions :

Br, + KOH NaNO, +HCI
273K

(C,H,0N) A CHCH,OH

C4H{NH,

CHCI, + NaOH Kl

50. Write the structures of main products
when aniline reacts with the
followingreagents :

(i) Br2 water (ii) HCI

(i) (CH3CO)20 / pyridine

51. Arrange the following in the decreasing
order of their reactivitytowards nucleophilic
addition reaction :

HCHO, CH3 - CO - CH3, CH3 - CHO

52. Give a simple chemical test to distinguish
between the followingpairs of compounds :
C6H5CHO and C6H5 - CO - CH3

53. Write the structure of 4-chloropentan-2-
one.

54. Distinguish between the following :
(i) CH3 - CO —CH2 CH3 and

CH3 - CH2 - CH2 - CHO

(i) Ethanal and ethanoic acid

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

CH;MgBr

PCl, H,/Pd-BaSO,
CH,COOH > A

» B
H30+

|L1A1H4

D
56. Give reasons for the following :
() Aniline does not undergo Friedel — Crafts
reaction.
(ii) p-methylaniline is more basic than p-
nitroaniline.
(i) Acetylation of — NH2 group is done in
aniline before preparing itsortho and para
compounds.

57. How do you convert the following :
(i) Phenol to 2-hydroxyacetophenone
(if) Ethyl chloride to methoxy ethane
(i) Acetone to 2-methylpropan-2-ol

58. Write the structures of the major product

in each of the followingreactions :
, (i) BoHg
(i) CHy—CH-=CH,
(i) Hy0,/ OH
(i) CHy-CH,— (‘JH —-CH, +KOH (ag) ——»
Br

CHEM: Er. ADITYA KATYAL
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59. Name the 0
alcohol that is
used to make the
following ester
and also name this compound :

60. Write the structures of the following
organic halogen compounds :

(i) p-Bromochlorobenzene

(ii) 1-Chloro-4-ethylcyclohexane

61. (i) Arrange the following compounds in an
increasing order of basicstrength :
C6H5NH2, C6H5N(CH3)2, (C2H5)2NH and
CH3NH2

(ii) Arrange the following compounds in a
decreasing order of pKbvalues :

C2H5NH2, C6H5NHCH3, (C2H5)2NH and
C6H5NH2

62. Give a chemical test to distinguish
between each of the following pairs
ofcompounds :

(i) Ethylamine and Aniline

(ii) Aniline and Benzylamine

63. How are the following conversions carried
out ?

(i) Propene - Propan-2-ol

(i) Ethylmagnesium chloride - Propan-1-ol
(iii) Benzyl chloride — Benzyl alcohol

64. Write the IUPAC names of the following
compounds :

(i) CH3CO(CH2)4CH3

(i) Ph—CH =CH - CHO

65. Describe the following conversions in not
more than two steps :

(i) Ethanol to 3-Hydroxybutanal

(if) Benzoic acid to m-Nitrobenzyl alcohol

(i) Propanone to Propene

66. Draw the structures of the following
compounds

(i) 4-Chloropentan-2-one

(i) p-Nitropropiophenone

67. Give tests to distinguish between the
following pairs ofcompounds :

(i) Ethanal and Propanal

(i) Phenol and Benzoic acid

(iif) Benzaldehyde and Acetophenone

68. Draw the structures of the following
compounds

(i) 4-chloropentan-2-one

(i) But-2-en-1-al

69. Write the product(s) in the following :

CHEM : Er. ADITYA KATYA
() CHy—COOH 2%, 5

(ii) CH3-CHO % ?
i) CH,—C—-CH, Z2~H€ _,
I conc. HCI
(0]
2016

70. Arrange the following in the increasing
order of their boiling point :
C2H5NH2, C2H50H, (CH3)3N

71. Give a simple chemical test to distinguish
between the following pair ofcompounds :
(CH3)2NH and (CH3)3N

72. Write the final product (s) in each of the
following reactions :

|
(a) CH3 = T -0- CH3 + HI1 >
C

Hj

() CHsz—CHy—CH—CH; _ CW573K

OH

(1) CHClg + aq.NaOH

© CgH;—OH —LEHCZ

73. Give reasons for the following :

(i)Aniline does not undergo Friedal-Crafts
reaction.

(i1)(CH3)2 NH is more basic than (CH3)3 N
in an aqueous solution.

(iii) Primary amines have higher boiling
point than tertiary amines.

74. How do you convert :

@) Chlorobenzene to biphenyl
(i)  Propene to 1-iodopropane
(i11) 2-bromobutane to but-2-ene

75. Write the major product(s) in the
following :

CHEM: Er. ADITYA KATYAL



UNILEARN CLASSES

CHEM : Er. ADITYA KATYA

CH2 — CH'3 BFQ,' uv hght ?
0 @ —

0,N

" N
(i) 2CHz- TH—CHa W’;@-

Cl
AgON

(iii) CHy-CHy—Br ?

76. Arrange the following in the increasing
order of their reactivity towards nucleophilic
addition reaction :

C6H5COCH3, CH32CHO, CH3COCH3

77. Why carboxylic acid does not give
reactions of carbonyl group ?

78. Distinguish between :
(i) C6H5-COCH3 and C6H5-CHO
(i) CH3COOH and HCOOH

79. Arrange the following in the increasing
order of their boiling points :

CH3CHO, CH3COOH, CH3CH20H

80. Write the structures of A and B in the
following reactions :

(1) CH.COC1 Hy,Pd—BaS0Oy A H,N-OH
A N 1. CO PCl,
() CHsMgBr = H3(2:)+ A B

81. Write the product in the following reaction

1. (i—BujkAlH

CH4CH,CH =CH-CH,CN 55,6

82. A and B are two functional isomers of
compound C3H60. On heating with NaOH
and 12, isomer B forms yellow precipitate of
iodoform whereas isomer A does not form
any precipitate. Write the formulae of A and

83. Which of the following reactions is SN1

CoHs CoHs
(1) ot H Y H Hr)\
C,Hj CoHs

o )\H“H : )'\““H
X CHy Y CHy

type ?

Write the IUPAC name of the given
compound :

84. An organic compound ‘X’ having
molecular formula C4H80O gives orange-red
ppt. with 2,4-DNP reagent. It does not reduce
tollens reagent but gives yellow ppt. of
iodoform on heating with NaOIl. Compound X
on reduction with LiAlH4 gives compound Y
which undergoes dehydration reaction on
heating with conc. H2SO4 to form But-2-ene.
Identify the compounds X and Y.

85. Complete the following reactions :

) CeH;-COOH — " ,p heat p Bry/KoH
.. Fe/HC1 NaNOy +HCI
(i) CH5NO, 273-378K

86. How do you convert :
(Chlorobenzene to toluene
(i) But-1-ene to But-2-ene
(iii) Ethanol to Ethyl iodide
87. What happens when :

() n-butyl chloride is treated with alcoholic
KOH.

(ii) 2-chloropropane is treated with sodium in
the presence of dry ether.

(iif) Chlorobenzene is treated with CH3Cl in
the presence of anhydrous AICI3.

88. Write the chemical equations involved in
the above reactions.

89. What happens when :

(i) Phenol reacts with conc.HNO3.

(i) Salicylic acid reacts with (CH3CO)20/H+.
(iii) Ethyl chloride reacts with NaOCH3.

90. Write the chemical equations involved in
the above reactions.

91. Distinguish between :
(i) Ethanol and Phenol
(if) Propan-2-ol and 2-methylpropan-2-ol

92. Write the product(s) in each of the
following reactions :

CHEM: Er. ADITYA KATYAL
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@) CgH;—0-CHz+ HI .
CH,
Cu/573 K

(i) CHy-C-CHg
OH

Gii) QPO 2ndust |

93. Out of CH2=CH-CH2CI and CH3-CH2-
CH2CI, which is more reactive towards SN1
reaction ?

94. Write the IUPAC name of the given
compound : NH,

NH-COCH; Br

Br

95. How do you convert

(i) Toluene to benzaldehyde
(ii) Ethanoyl chloride to ethanol
96. What happens when :

() 2, 4, 6 - trinitrochlorobenzene is treated
with warm water.

(ii) 2-chlorobutane is treated with alcoholic
KOH.

(iii) ethyl chloride is treated with Na metal in
presence of dry ether.

97. Write the equation involved in the above
reactions.

98. Give reasons for the following :

(a) Aldehydes (R-CHO) are more reactive
than ketones (R-CO-R) towards nucleophilic
addition reaction.

(b)Benzaldehyde does not undergo aldol
condensation reaction.

(c) Benzoic acid does not give Friedal-Crafts
reaction.

99. Complete the following reactions :

CH,COCL/ pyridine

(1) CGHS i COO—NII4+ —é'-PA Br,/ KOH B

Sn/HC]_‘B CHCly +ale. KOH

A 8

(i) CoHsN, B, N“N%/ L

100. Write the product(s) in each of the
following reactions :

CHEM : Er. ADITYA KATYA

) PCC
@  CHy;=CH-CH30H-

OH

i) @ Zn dust .

OCH;

anhyd.AlClg
(iii) +CH3COCl1 :

101.Write the mechanism of the following
reaction :

. 1412
QCH}(‘HQOH CUHC'HESO4 ! 41-)K

102. Write equations of the following
reactions :

(i) Bromine in CS2 with phenol

(i) Treating phenol with chloroform in the
presence of aq.NaOH

(i) Anisole reacts with HI

103. Distinguish between :

(i) Ethanol and Diethyl ether
(ii) Propanol and t-butyl alcohol
104. Given reasons:

(i) C—Cl bond length in chlorobenzene is
shorter than C—-ClI bond length in CH3—CI.

(ii) The dipole moment of chlorobenzene is
lower than that of cyclohexyl chloride.

(iii) SN1 reactions are accompanied by
racemization in optically active alkyl halides.

105. a) Write the structures of A, B, C, D and
E in the following reactions:

CHCOC!
Anhyd. AICI

Zn—Hg/cone. HC/

CoHy B

(i1} H:O'
Na()

N+E

(b) Draw the structure of the semicarbazone
of ethanal.

(c) Why pKa of F-CH2-COOH is lower than
that of CI-CH2-COOQOH?

(d) How can you distinguish between
propanal and propanone?

106. Write the structures of main products
when benzene diazonium chloride (C6 H5
N2*CI" ) reacts with the following reagents :

CHEM: Er. ADITYA KATYAL
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(i) HBF4 / A (i) Cu / HBr

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

NaNO,+HCl _ H,0
(i)  CgHZNO, B/ HEL 2 > 2
213K A

LiAIH HNO

) cHl XN, A 4, p —2

273K

108.Predict the products of the following
reactions :

i) BoHsg
i) 31,0, /0H"

(i)  CHy-CH-=CH,

(i) CgHz-OH — 2r2@D o

(iii) CH3CH,OH _Cu/53K

109. How do you convert the following :
(i) Benzoic acid to Benzaldehyde

(ii) Ethyne to Ethanal

(i) Acetic acid to Methane

110. (a) Why are alkyl halides insoluble in
water ?

(b) Why is Butan-1-ol optically inactive but
Butan-2-ol is optically active ?

(c) Although chlorine is an electron
withdrawing group, yet it is ortho-, para-
directing in electrophilic aromatic substitution
reactions. Why ?

111. Which would undergo SN2 reaction
faster in the following pair and why ?
CH3 -CH2 -Brand CH3 - CH2 - |

112. How do you convert the following :
(i) Phenol to anisole

(i) Propan-2-ol to 2-methylpropan-2-ol
(iii) Aniline to phenol

113. Arrange the following in increasing order
of their basic strength :

(i)  CgHg - NH,, CgHj - CH, - NH,, CgH; - NH - CHg

NH, NH, NH,
NO, CH,

114. Give reasons for the following :
(i) Phenol is more acidic than ethanol.
(ii) Boiling point of ethanol is higher in
comparison to methoxymethane.

CHEM : Er. ADITYA KATYA

(iif) (CH3)3C - O — CH3 on reaction with HI
gives CH30OH and (CH3)3C - | as the main
products and not (CH3)3C — OH and CHa3I.

115. How do you convert the following :
(i) C6H5CONH2 to C6H5NH2

(ii) Aniline to phenol

(iif) Ethanenitrile to ethanamine

116. (a) A compound ‘A’ of molecular formula
C2H30CI undergoes a series of reactions as
shown below. Write the structures of A, B, C
and D

in the following reactions :

H,/Pd-BaSO, ~  dil. NaOH

(C,HZ;0CD A

117. Distinguish between the following :
(i) C6H5 - COCH3 and C6H5 - CHO

(ii) Benzoic acid and methyl benzoate

(c) Write the structure of 2-methylbutanal.

118. (a) Write the structures of the main
products when acetone (CH3 — CO — CH3)
reacts with the following reagents :

(i) Zn - Hg/conc. HCI

(i) H2N — NHCONH2/H+

(i) CH3MgBr and then H30+

(b) Arrange the following in the increasing
order of their boiling points :
C2H50H, CH3 - CHO, CH3 - COOH

(c) Give a simple chemical test to distinguish
between the following pair of compounds :
CH3CH2CHO and CH3CH2COCHS3

119.Write IUPAC name of the given
HO - CH, — CH - CH, — OH compound :

|
CHjy

120. Write the main products when

() n-butyl chloride is treated with alcoholic
KOH.

(i) 2, 4, 6-trinitrochlorobenzene is subjected
to hydrolysis.

(iii) methyl chloride is treated with AQCN.

121. How do you convert the following :

(i) Prop-1-ene to 1-fluoropropane
(if) Chlorobenzene to 2-chlorotoluene
(iif) Ethanol to propanenitrile

122. Give reasons for the following :
(i) o-nitrophenol is more acidic than o-
methoxyphenol.
(i) Butan-1-ol has a higher boiling point than
diethyl ether.

M:
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(iif) (CH3)3C - O — CH3 on reaction with HI
gives (CH3)3C - | and CH3 - OH as the main
products and not (CH3)3C — OH and CH3 - I.

123. Arrange the following :

(i) C2H5NH2, C2H50H, (CH3)3N - in the
increasing order of their boiling point

(i) Aniline, p-nitroaniline, p-methylaniline - in
the increasing order of their basic strength

124. Arrange the following compounds in
increasing order of their property as indicated

(i) CH3COCH3, C6H5COCH3, CH3CHO
(reactivity towards nucleophilic addition
reaction)

(i) Cl = CH2 - COOH, F - CH2 - COOH,
CH3 - COOH (acidic character)

125. How can the following conversions be
carried out :

(i) Aniline to bromobenzene

(ii) Chlorobenzene to 2-chloroacetophenone
(iii) Chloroethane to butane

126. What happens when

(i) chlorobenzene is treated with CI2/FeCI3,
(i) ethyl chloride is treated with AQNOZ2,

(i) 2-bromopentane is treated with alcoholic
KOH?

127. An aromatic compound ‘A’ of molecular
formula C7H602 undergoes a series of
reactions as shown below. Write the
structures of A, B, C, D and E in the following
reactions :

NH,/ heat Br, + NaOH (CH;C0),0
LiAlH, / ether Bry(aq)
D E

128. Arrange the following in the increasing
order of their basic character in an aqueous
solution :

C2H5NH2, (C2H5)2NH, (C2H5)3N

129. Give a simple chemical test to
distinguish between the following pair of
compounds :

C6H5 — NH2 and C6H5 — NH - CH3

130. Arrange the following compounds in
increasing order of their property as indicated

CHEM: Er. ADITYA KATYAL
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(i) CH3CHO, C6H5CHO, HCHO(reactivity
towards nucleophilic addition reaction)

(i) 2,4-dinitrobenzoic acid, 4-methoxybenzoic
acid, 4-nitrobenzoic acid(acidic character)

131. Write the reagents used in the following
reactions :

1? . ,
(i)  CgHg—CO-CH; — > C4H - CH, - CHy

2
(ii) CH5; - COOH — CH3; - COCl

132. How do you convert the following :

(i) Prop-1-ene to Propan-2-ol

(i) Bromobenzene to 2-bromoacetophenone
(i) 2-bromobutane to But-2-ene

133. What happens when

(i) ethyl chloride is treated with Nal in the
presence of acetone,

(i) chlorobenzene is treated with Na metal in
the presence of dry ether,

(iiiy methyl chloride is treated with KNO2 ?
Write chemical equations in support of your
answer.

134. Give reasons for the following :

() p-nitrophenol is more acidic than
pmethylphenol.

(i) Bond length of C — O bond in phenol is
shorter than that in methanol.

(iif) (CH3)3C — Br on reaction with sodium
methoxide (Na+ —OCH3) gives alkene as the
main product and not an ether.

135.Predict the products of the following
reactions :

(i) CH3-C=0 H,N - NHCONH,

\
CH,

?

(a) KMnO,/KOH
(b) H*

(i) CgH,—CH,— CH,

COOH
conc. HNOz/ HySO,
(iii)

121 M:
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1. Write the IUPAC name of the following
compound: ¢~ ¢ = C-CH,-OH
|
CH, Br

X
2. Out of O and Orx

which is an example of allylic halide ?
3. (a) Arrange the following compounds in
the increasing order of their acid strength

p-cresol, p-nitrophenol, phenol

(b) Write the mechanism (using curved

arrow notation) of the following reaction :
HSOJr

e

N
CH, = CH,, CH; - CH,, +H
4. Write the structures of the products

when Butan-2-ol reacts with the following
(a) CrO3 (b) SOCI2

5. The following compounds are given to
you :

2-Bromopentane, 2-Bromo-2-
methylbutane, 1-Bromopentane

(a) Write the compound which is most
reactive towards SN2 reaction.

(b) Write the compound which is optically
active.

(c) Write the compound which is most
reactive towards 3-elimination reaction.

6. Write the structures of compounds A, B
and C in the following reactions :

NHy/A  Bry/KOH(ag) = CHCly+ale KOH

CH, - COOH

NaNOZ/Cu‘ A Fe/HCl B CH;;COCI/pyridine\ 0

CallsN;BF, —

7. Give reasons for the following :

(a) Acetylation of aniline reduces its
activation effect.

(b) CH3NH2 is more basic than C6H5NH2.

(c) Although -NH2 is o/p directing group,

yet aniline on nitration

CHEM: Er. ADITYA KATYAL
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gives a significant amount of m-

nitroaniline.
CHCI, CH,CH,(l
\) alriu V )

which is an example of a benzylic halide?

8. Out of

9. Write the IUPAC CH,
name of the following I
compound : CH3; -0 -C-CH;

I
CH,

3

2017 (DELHI)

10.Write IUPAC name of the following
compound :
(CH3CH2)2NCH3

11. Write the structure of 1-Bromo-4-
chlorobut-2-ene.

12. Write the equations involved in the
following reactions :

(i) Wolff-Kishner reduction

(i) Etard reaction

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

/o athar (a) CO,,, PCI;
(i) CeHgBr Mg/dry ether -,l:' -
’ (b) H}‘O+
(a) SnCly/HCI dil. NaOH A
(ii) CH,CN A B
’ (b) H;O*

14. Do the following conversions in not
more than two steps :

(i) Benzoic acid to benzaldehyde

(ii) Ethyl benzene to Benzoic acid

(iif) Prapanone to Propene

15. (a) Write the product(s) in the
following reactions :

OH
COOH
. [C‘.H_%CO)QO 5
(1) T !
CH_‘

| HI
(i) CH;—~CH - O-CH,~ CH; ——> ?+7?
~ PCC
(iii) CH;—CH=CH-CH,- OH— ?

122 M: 7757025753
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(b) O2N — CH2 — COOH has lower pKa value

(b) Give simple chemical tests to than CH3COOH.

distinguish between the following pairs of | (€) (CH3)2CH — CHO undergoes aldol
compounds : condensation whereas

(i) Ethanol and Phenol (CH3)3C — CHO does not.

(ii) Propanol and 2-methylpropan-2-ol 5. What happens when

i (a) (CH3)3C — OH is treated with Cu at 573
16. (a) Write the formula of reagents used K

in the following reactions : (b) Anisole is treated with CH3CI / anhydrous
(i) Bromination of phenol to 2,4,6- AICI3,

triboromophenol (c) Phenol is treated with Zn dust ?

(i) Hydroboration of propene and then Write chemical equations in support of your
oxidation to propanol. answer.

(b) Arrange the following compound _ .

groups in the increasing order of their 6. (@) Write the structures of the main

products when benzene diazonium chloride

property indicated : reacts with the

(i) p-nitrophenol, ethanol, phenol (acidic

following reagents : CH;
character) . () CuCN (i) CH,— € — CH—CH
(i) Propanol, Propane, Propanal (boiling CH3CH20H o ’
point) (iif) Cu / HCI C>Hs OH
(c) Write the mechanism (using curved (b) Arrange the following in the increasing
arrow notation) of the following reaction : order of their basic strength :

. CH.CHLOH . CH3NH2, (CH3)2NH, C6H5NH2,
CH, - CH,- O, ——2—; CHy~CHy-0 - CH, - CHy +H0 C6H5CH2NH2

H (c) Write one chemical test to distinguish

Write the structure of 2.4 between Aniline and Ethyl amine.

dinitrochlorobenzene. 7. Write the structures of A, B, C, Dand E

Write IUPAC name of the following In the following reactions :

compound : CH3NHCH(CH3)2 C4HLNO, Sn/HCI, (CH;C0,,0 HNO; + HySOy  \ OH orH', )

: pyridine 288 K

2017 (FOREIGN)
H,S0,

1. Write the IUPAC name of the following
compound : E
C6H5 - CH2 - CH2 - OH
2. Among the isomers of pentane (C5H12), 8. Draw the structures of the major
write the one which on photochemical monohalo product for each of the
chlorination yields a single monochloride. following reactions :
3. Do the following conversions in not more CH; —CHs gy heat
than two steps : (a) /©/ —?
(a) Propene to Acetone Cl

(b) Propanoic acid to 2-hydroxypropanoic

acid (b) @\ +HBr — > 9

CH,
4. Give reasons : OH
(a) Propanone is less reactive than ethanal ©) HCI, beat 2
towards nucleophilic addition reactions. HO — CH,,

CHEM: Er. ADITYA KATYAL M: 7757025753
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1. Out of chlorobenzene and benzyl chloride, whic
one gets easily hydrolysed by aqueous NaOH and
why ?

2. Write the IUPAC name of the following :
CH,
CH,—-CH, - Iijll —(lj —CH,CI
Br By
3. How do you convert the following ?

(a) Ethanal to Propanone
(b) Toluene to Benzoic acid

4. Account for the following :

(a) Aromatic carboxylic acids don not undergo
Friedel-Crafts reaction.

(b) pKavalue of 4-nitrobenzoic acid is lower than
that of benzoic acid.

5. (a) Identify the chi ral molecule in the following
pair :

l.li: /.f'

OH OH

(b) Write the structure of the product when
chlorobenzene is treated with methyl chloride in th
presence of sodium metal and dry ether.

(c) Write the structure of the alkene formed by
dehydrohalogenation of 1-bromo-1-
methylcyclohexane with

alcoholic KOH

6. (A), (B) and (C) are three non-cyclic functional
isomers of carbonyl compound with molecular
formula GiHsO.

Isomers (A) and (C) give positive Tollens’ test
whereas isomer (B) does not give Tollens’ Test bu
gives positive lodoform test. Isomers (A) and (B) o
reduction with Zn(Hg)/cons.HCI give the same
product (D).

(a) Write the structures of (A), (B), (C) and (D)
(b) Out of (A), (B) and (C) isomers, which one is
least reactive towards addition of HCN ?

7. Write the structures of the main products in the
following reactions :

D

=)

0]

C HQ—C—OCHS NaBH.
(i) I —
h O

0
CH=CH; .
(i1) +H,0 —»
OC,H;

(i) +HI NaBH.

8. (a) Write the reactions involved in the following,
(i) Hofmann bromamide degradation reaction

(i) Diazotisation

(iii) Gabriel phthalimide synthesis

(b) Give reasons :

(i) (CH3)2NH is more basic than (GhN in an
agueous solution

(i) Aromatic diazonium salts are more stable than
aliphatic diazonium salts.

9. (a) Write the structures of the main products of
the following reactions :

NH>
i (CH:CO)RO
(1) @ ' —
CH;:).NH
Gii) @—50;(‘1 )
AN ycnon
(1i1) | | >

(b) Give a simple chemical test to distinguish
between Aniline and N,N-dimethylaniline.

(c) Arrange the following in the increasing order of
their pKovalues. :

CsHsNH2, C2HsNH2, CsHsNHCH3

CHEM: Er. ADITYA KATYAL
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1.An aromatic organic compound ‘A’ with
molecular formula C8H80O gives positive
DNP and iodoform tests. It neither reduces
Tollens’ reagent nor does it decolourise
bromine water. Write the structure of ‘A’.

2. Predict the major product formed when
sodium ethoxide reacts with tert.Butyl
chloride.

3. Which one of the following compounds is
more reactive towards SN2 reaction and
why ?

CH3CH(CI)CH2CH3 or CH3CH2CH2Cl

4. Write the product(s) formed when
(i) 2-Bromopropane undergoes
dehydrohalogenation reaction.
(ii) Chlorobenzene undergoes nitration
reaction.
(iii) Methylbromide is treated with KCN.
5. (i) Complete the following reaction and
suggest a suitable mechanism for the
reaction :

H . 443 K
CH;CH,OH ——
(i) Why ortho-Nitrophenol is steam volatile
while para-Nitrophenol is less volatile ?

6. Do as directed :

(i) Arrange the following compounds in the
increasing order of their basic strength in
agueous solution :

CH3NH2, (CH3)3N, (CH3)2NH.

(ii) 1dentify ‘A’ and ‘B’ :

NaNO,/HC/:273 K H:O.-'H"

CH,NH, > A > B

(i) Write equation of carbylamine reaction.

7. Give reasons :

(a) HCHO is more reactive than CH3-CHO
towards addition of HCN.

(b) pKa of O2N-CH2—-COOH is lower than
that of CH3—COOH.

(c) Alpha hydrogen of aldehydes & ketones is
acidic in nature.

8. Give simple chemical tests to distinguish
between the following pairs of compounds :
(a) Ethanal and Propanal

(b) Pentan-2-one and Pentan-3-one

Write structure of the product(s) formed :

CHEM: Er. ADITYA KATYAL

CHEM : Er. ADITYA KATYA

C/,, red phosphorus

() CH,-CH,-COOH

H:. P(l — BEISCM

(b) CH,COC]

o Conc.KOH
(c) 2HCHO

W

9. How will you bring the following
conversions in not more than two steps :
(a) Propanone to propene

(b) Benzyl chloride to phenyl ethanoic acid
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