(]

e l T4

unit. and working the exercise the student

After studying this

U3

 will be able to,

Name alkyl halides using IUPAC system.

Discuses the structure and reactivity of RX.

Describe the preparation of RX by the reaction of alcohols with HX,
S0C¢,and PX,and by radical halogenation of alkanes.

Describe the mechanism and types of nucleophilic substitution
Describe the mechanism and types of elimination reactions.
Discuss chemistry of Grignard reagents by the addition of aldehy
ketones, esters and carbon dioxide.

Discuss nomenciature, structure and basicity of amines.
Describe the preparation of amines by alkylation of ammonia with RX
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and reduction of nitriles, nitro and amide functional groups.
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reactions with aldehydes, ketones preparation of amines and
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Describe the chemistry of amines by alkylation of armnines with RX,
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dlazonium saits.
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Describe isomerism of alkyl halides and amines.




Monohaloalkanes are usually called alkylhalides. Alkyl halides are
the compounds of carbon, hydrogen and halogen. The functional group of
these compounds is halogen. These are the derivatives of alkanes in

~ which one hydrogen atom is replaced by a halogen atom.

They are 'represented by R-X, where Ris an alkyl group and “X" is

functional group. The general formula of alkylahlides is C H,,,, Xwhere n

represents the number of carbon atoms.

Alkyl halides are classified as primary, secondary and tertiary alkylhalides
depending upon whether the halogen atom is directly bonded to a primary,
secondary or tertiary carbon atom in the molecule. For example.

~ Alkyl halides are the most suitable organic compounds used to.incorporate

alkyl groups into other molecules.




two word namaes. In this two word names, the alkyl group of alkylhalide is
named first followed by the name of halogen group as halide.

In case of primary, secondary and tertiary alkyl halides, the words pri, sec,
and ter are written before the names of alkyl halides.
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Lower alkyl halides CH,C{, C,H.C/ and CH,Fare gases at room
temperature. Alkyl halides upto C,, are colorless liquids while those beyond
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C,g are colourless solids. They are usually insoluble in water due to their

inability to form hydrogen bonding with water. They are soluble in organic
solvents. Alkyl chlorides and alkylflourides are lighter than water while alkyl
iodides and alkyl bromides are denser than water. They have higher boiling
points than the corresponding alkanes. For a given alkyl group the boiling
points of alkyl halides increase with increasing size of the halogen atom
while for a given halogen atom the boiling points of alkylhalides increase
with the increasing size of the alkyl group.

Table 7.1: Boiling Points of Alkyl halides: =
Name ' Structure Boiling Point °C |
Methyl chloride CH,-C¢ -24 :
Methyl bromide CH,—Br 5
Methyl iodide CH, -1 40
Ethyl chloride CH,-CH,-C¢ 13
Ethyl bromide CH; -CH, -Br 38
Ethy! iodide CH,—CH, -1 N

17.1.3 Structure of Alkyl Halides:

To understand the structure of alkyl halides, let us consider methyl
chloride (CH,C¢). In this molecules all the bonds of carbon are single,
therefore, carbon atom is sp® —hybridized. During the process of bond
formation, one sp’orbital of carbon atom overlaps with the half filled p—
orbital of chlorine atom and forms a single "&"covalent bond. In the
meantime the remaining three sp’ orbitals of this carbon atom overlap

with three haif filled s-orbitals of hydrogen atoms and forms single



w§"covalent bonds. The H-C-H and H-C-X bond angles are
approximately equal to 109.5 °.

Alkyl halides can be prepared by different methods. Some of these
are given as under.

Alcohols readily react with HBr and HI to form alkylbromides and
alkyliodides. HC! is least reactive towards alcohols, therefore,

anhydrous ZnCl,is used as catalyst while treating aicohol with HCI
to produce alkyl chlorides (ZnGlleCI is called Lucas reagent).

. i-—wﬂ — ﬂ—n‘.*“ H,0
Alcohol  Halogen acid [,L yihalide

H, — OH+ 1.5:@'; — @mn -(.i'ﬁn,,j, .;@oj

aicohol - [iﬁi]f?lte mide

"""3-%. OH+H-1 —> rﬁ!l = fr —[+ 1!13\'5]
alcohol @mﬂéﬁ”ﬁp




CH, —CH, ~OH+H—C¢_#4{mtt) | CH, —CH, - C¢+H,0
Ethy| alcohol

Alcohols react with phosphorous trihalides (PC¢,,PBr,)and form

the corresponding alkyl halides.

3CH, —CH, - OH+Pl,—3CH, — CH, -1+ H,PO,

Ethylalcohol ~ Ethyliodide

3CH, —CH, —OH+PBr, —3CH, —CH, — Br+H,PO,

o )
Ethylalcohol

Phosphorous trihalides are produced in situ by the action of red
phosphorous on halogen.
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Alcohols react with thionylchloride (SOCL,)in the presence of
pyridine to yield the corresponding alkyl halides. Pyridine being a

base absorbs HC¢ just after its production in the reaction mixture.

Alkanes react with halogens in the presence of ultraviolet (uv) light
or at high temperature of about 400°C to yield alkyl halides. In
this process one or more hydrogen atoms of alkanes are replaced
by halogens giving a mixture of different alkyl halides. That is why
it is not a good method for preparation of pure alkylhalides.

This reaction occurs through free radical mechanism.
The bond between carbon and halogen of alky! halides is reactive

due to its polar nature (C*G—X's). The polarity is due to higher
electronegativity of halogen than carbon atom. Due to this polarity the




carbon atom of alkyl halide is a good and attractive target for the attack of
a nucleophile. That is why allyl halides are considered as a reactive group
of organic compounds. These are widely used for the synthesis of a large
variety of organic compounds.

The strength of carbon —halogen bond {C-X)decreases down the group

from fluorine to iodine. This can be explained on the basis of their bond
energies that are given in the table.

This shows that iodo compounds are most reactive while floro compounds
are least reactive. Therefore, the order of reactivity of alkyl halides is
R-I>R-Br>R-Cf>R-F.

17.1.6.1 General introduction: Alkyl halides undergo nucleophitic

substitution reaction in which a stronger attacking nucleophile replaces the
halogen of alkyl halide as halide ion (i). A general example of such a
reaction is given as

Nu > CH,—Nu
Attacking Product

Nuc '::101"-" hile
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(17162 Important Concepta.
17:1.62: [Garbocations and theirStablty: .,

When halooen atom detaches from the carbon atom of an alkvl

halide as halide ion (i),the substrate is converted into a positively
charged ion. This ion in which carbon atom bears positive charge is known
as carbocation or carbonium ion.

:{:J;x-.@‘“:* - (R);C -:',{ " AH =149kcal/mol

(R),CH-Br — (R), CH* +Br~ AH =163kece cal/ mol
RCH, —Br - R—CH* +Br~ AH =182kcal/mo!

There are three types of carbocations. Primary alkyl halides produce
primary carbocations while secondary and tertiary alkyl halides yield
secondary and tertiary carbocations.

Tertiary carbocations are more stable than secondary and secondary are
more stable than primary ones. This stabilization comes from the
stabilization of the positive charge of carbocation by the electron donating
alkyl groups directly attached. Greater the number of alkyl groups, greater
is the stability of the carbocation.
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171622 | Nucleophileand Base: )

Nucleophile means nucleus lover. It is a species which donates a

pair of electrons in a chemical reaction.
It attacks the regions of low electron density e.g. positive centre in the
molecule of substrates. They may be negative ions or neutral species with

lone pair of electrons.

A nucleophile is generally represented by Nii. Any species neutral or
negatively charged with a lone pair of electrons can act both as a base
and a nucleophile. But a base is a species which has affinity for proton
whereas a nucleophile has the ability to form bond with carbon atom. A
base attacks a hydrogen atom in the elimination reaction while a
nucleophile attacks carbon atom in the substitution reactions.

Mechanisms of Nucleophific substitution Reactions or (SN Fléa_a_i_.‘t_l_qﬁ)ﬂ
Alkyl halides undergo nucleophilic substitution (SN) reactions by two
ditferent types of mechanisms. The type of mechanism depends upon the
nature of alky halides. Tertiary alkyl hafides undergo unimolecular
nucleophilic substitution (SN") while primary alkyl halides undergo

bimolecular nucleophilic substitution (SN?).

1711623 [[Substrate anleaving group: )

The molecule which undergoes nucleophilic substitution reaction is
called substrate. In this case alkyl halides are substrates.
The group or species which leaves the substrate or which is being
replaced by the incoming entering group is called leaving group. It is also
called nucleofuge. In this reaction halogen leaves the substrate as
halide ion (X).
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SN' —Hochanism- 3
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SN’ stands for unimolecular nucleophilic substitution reaction. SN*

reactions are defined as those nucleophilic substitution reactions in which
only one molecule is involved in the rate determing or siow step of the
reaction. These reactions are generally followed by tertiary alky! halides in
polar solvents. These reactions complete in two steps. In first step, the
substrate undergoes ionization and yields a carbocation. The halogen
atom completely detaches from the substrate as halide ion (X)-

=,

‘ R—C—X s R=Ct & X
R  determining R

St""p Carbocation

T IRt L B =
This is the slow or rate determlnlng step of the reaction because it
involves dissociation of substrate. Since only one molecule (substrate) is
involved in this rate determining step this reaction is called unimolecular
nucleophilic substitution reaction (SN').
In the second step the entering nucleophile attacks the carbocation to
produce the end product

ﬁ\’ R < .
RAef 5  ——= 957 !
u Nucleophile R* é !

This is the fast step of the reaction because it involves the ions. The
kinetic studies have shown that reactions proceeding through

SN' —mechanism follow the first order kinetics. The rate of reaction

depends only upon the concentratlon of substrate The rate equatlon is
————

L Rate= K[[R],c x]
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[317.1-:6. 4J SN2 ;Mechan;ism: X

SN2 stands for bimolecular nucleophitic substitution reaction. SN?
reactions are defined as those nucleophilic substitution reactions in which
two species are involved in the rate determing or slow step of the reaction.
This mechanism is generally followed by primary alkyl halides in non —
polar solvents. These reactions are completed in one step only.

The attacking nucleophile attacks the electrophilic carbon atom of
the substrate before the leaving group departs. The entering group can
attack only from the back side because the front side is blocked by the
halogen atom. As the reaction proceeds the bond between the entering
group and substrate starts to form and the bond between the leaving
group and substrate weakens. A transition state is formed in which both
the entering and leaving groups are partially bonded to the carbon atom of
the substrate. In other words, the extent of bond formation on one side is
equal to the extent of bond breaking on the other side.

Ir H : ! ) o o )

B ST A i e
H G \.I | L Hﬂ ! : i | 1

| H H .

i Transition state ]
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Finally, the bond between the leaving group and substrate is completely
broken while the bond between the entering group and substrate is formed
completely.

Primary alkyl halides undergo SN? and tertiary alkyl halides undergo SN’
mechanism. The type of mechanism followed by the secondary alkyl
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halides is governed by the nature of the solvent if polar solvent is present,

T T e

they follow SN' mechanism while in non polar solvents they follow SN 2
mechanism.

| Elimination Reactions: ",
[+ it L - — B sl
17.17.1| | overview:
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Elimination reactions are those reactions which involve the
elimination or removal of atoms or group of atoms from two adjacent
carbon atoms in the substrate molecule to form a multiple bond. These are
the reverse of addition reactions. During elimination reactions two strong

signa (8)bonds are broken down and a new weaker Pi(x)bond is

formed. The saturated compounds are converted to unsaturated
compounds. In the molecules of alkyl halides, during elimination, a
hydrogen and halogen are removed from adjacent carbon atoms resulting
in the conversion of alkyl halide to alkene. For example

H H . ;
- || Hy H b
X=C=C—=H —————> C=C +H +X
W TR
Alkene

The reaction takes place in the presence of base. Alkyl halides undergo
elimination reactions by two different types of mechanisms. These are:

.

e— s ‘
17472 E'- Mechanism:

E' stands for unimolecular elimination reactions. In these reactions
only one molecule e.g. substrate is involved in the rate determining or
slow step. These reactions, therefore, follows first order kinetics. These




reactions are usually followed by tertiary alkyl halides which are completed
in two steps, like SN reactions.
In the first step, substrate ionizes and forms a tertiary carbocation.

Halogen leaves as halides ion (X)-

This step involves the breaking of bond, therefore, it is the slow step or
rate determining step of the reaction. In the second step, the base
removes a hydrogen atom from the B—carbon atom of the carbocation as
proton. This results in the formation of a double bond between
a and B carbon atoms. The end product is an aikene

=

E€ —Mechanism:

E? stands for bimolecular elimination reaction. Two species i.e.
substrate and base are involved in the rate determining step of these
reactions. These reactions follow second order kinetics therefore, their
molecularity is two. E2 reactions are generally followed by primary alkyl

halides and are completed in one step like SN? reactions.
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The removal of proton from the p—carbon atom by a base and the
removal of halide ion (i) from the o.—carbon atom of the substrate takes

place simultaneously. For example

R v |
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As all the bases are also nucleophiles, the competition between
substitution and elimination reactions is determined by the fact whether it
is a better base or a better nucleophile. A stronger base will favour in
elimination while a stronger nucleophile will favour substitution in the same
substrate. For example 2-bromopropane on reaction with ethoxide
undergoes elimination and produces alkene as the major product because
ethoxide is a strong base. On the other hand the same 2-bromopropane
on reaction with an anion of the corresponding thioalcohol (CzHsS™)
undergoes substitution reaction because CzHsS™ is more nucleophilic and
less basic than CaHsO™.

Crowding within the molecule of substrate alsc generally favours
elimination over substitution reaction. This is due to the greater steric
hindrance when the nucleophile approaches towards o« carbon atom of
the substrate. The greater number of alkyl groups on the subsirate favours
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elimination over substitution because these alkyl group stabilize alkene

more than the substitution product.

17742 OrganometalliclCompounds|(Grignard|Reagents):

All those organic compounds which contain at least one carbon—
metal bond in their structures are known as organometallic compounds. -

Where M=Mg,Li,Pb,Zn etc.

They are named simply by adding the name of the metal to the organic
group bonded directly to the metal. For example,

.’_'.; Mg . { 'C“=£_I}I.II"1I";_%'I

hulie

Methylmagnessium iodide Tetramethyliead

Alkyl or aryl magnesium halides are commonly known as Grignard
reagents. They were discovered, prepared and studied by victor Grignard,
therefore, they were named after him as Grignard reagents. They are
highly reactive organic compounds. They are used in the synthesis of a
large number of alkanes, alkynes, alcohols, aldehydes, ketones,
carboxylic acids etc. Due to this great achievement Grignard was awarded
with Noble Prize in 1912. The general formula of Grignard reagents is
R-MgX where R represent Alkyl group and X represent Halogen atom

(CL,Br,1)-

CH, —Mg—Br

Examples are

CH,—CH, —Mg—Cli




Grignard reagents are prepared in the laboratory by the action of
alky! or aryl halides on freshly prepared magnesium metal in the presence
of anhydrous or dry ether.

This reaction takes place in two steps. In the first step alkyl halide reacts

with magnesium and yields alkyl radical and an MgX type of species.

R-X + Mg\ ,R 4 MgX

— -

R+ MgX 2045 R _MgX .

%E‘Jﬂ E{ﬁg“j

Diethyl ether used in the preparation of Grignard reagent plays two
important roles. At one hand it provides a medium (Soivent) for the
reaction, at the other hand it dissolves the Grignard reagent by the

process of solvation.

1:-&'. n— -:— i'-l"';l'f___- g .__I

Grignard reagent cannot be isolated, therefore, its “ethereal solution is

directly used in the synthetic reactions. The ease of formation of Grignard
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reagent depends upon the nature of bath alky or aryl group and the nature
of halogen group. Increasing size of the alkyl group makes the formation
of Grignard reagent difficult. For the same alkyl group, the ease of
formation follows the order for halogens asI>Br>Cf. Alkyl or aryl
magnesium fluorides are not known. Alkyl bromides are the most suitable
for preparation of Grignard reagents because alkylicdides are expensive.

_1122 ] i Reactivity of Grignard Reagents:

The carbon magnesium bond of Grignard reagent is polar in nature.
This is due to higher electronegativity of carbon than magnesium. So the
electronic density is lying close to carbon than magnesium. As a result of
this electronegativity difference, the carbon atom has a partial negative

while magnesium has a partial positive charge.

' R-ﬁ -M g+ﬁx

i

The alkyl group being an electron rich centre, acts as carbanion or
nucleophile. 1t would attack polarized molecules - at the point of low

electronic density. Therefore, the characteristic reactions of Grignard’s

reagents are nucleophitic substitution and nucleophilic addition reactions.

|1723 l [Fieactions of Gﬂﬁna_rd Reagents: 1
Grignard reagents are highly reactive compounds. Therefore, they

react with many organic and inorganic compounds 1o produce a large

number of valuable products. Some of these reactions are as follows.
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Grignard reagents react with aldehydes and ketones to yield addition

products. Addition products upon their acid hydrolysis vield alcohols.
Formaldehydes produce primary alcohol,

higher aldehydes produce.
secondary,

while ketones produce tertiary alcohols on treatment with
Grignard reagents.

——R. él, -{OE[V' ﬁﬁ.'*..l R- []1 {::m
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3-Alcohol

Grignard reagents react with esters to yield carbonyl compounds.
These carbonyl compounds react with more of the Grignard reagent in the
same reaction mixture and yield alcohols as the final products.




Ethyl formate reacts with Grignard reagent yielding an addition
product. Addition product undergoes elimination and forms aldehyde.
This aldehyde further reacts with another molecule of the Grignard

reagent and yields secondary alcohol.

Ethyl acetate reacts in the same way as ethyl formate but the end

product of this reaction is a tertiary aicohol.

Grignard reagents react with CO, forming an addition product.
Addition product undergoes acid hydrolysis and yields carboxylic acids.




Alkylhalides are precursors for many organic compounds such as
as teflon, alcohol, phenobareton (used in sleeping pilis), Grignard
reagent, Amines etc.

Several organometaliic compounds are under study as
candidates for diverse therapies. Much work as investigated by
the success of cisplatin in chemother‘e?y (CzHs)2 Ti Cly display
anticancer activities. :

Humanjﬁdéa
Hemeoglobin

Chlorophyll contains oxygen, carbon, nitrogen, oxygen,
hydrogen and magnesium while haemoglobin from the blood
contains iron in place of magnesium.

Heamoglobin is a red pigment in blood that is capable of
transporting oxygen.

Chlorophyll is the green pigment in plants and certain organism
that is capable of trapping energy from the sun to enhance the
process of photosynthesis.




(178 | Amines:
Amines are important nitrogen containing organic compounds. These
are the derivatives of NH3 in which one or more hydrogen atoms have

been replaced by one or more similar or different alkyl groups. The
functional group of amines may be |

On the basis of the number of alkyl groups directly bonded to nitrogen
atom, amines have been classified into primary, secondary and tertiary

amines.

’L:*::;'I,— N Fﬂ‘ ﬁyg]"p F‘I':{:l rf‘ thJi‘ it | :*._ﬂ :J1'
- l |I 9
CHj CH;

Primary. Secondary

!

3
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= Amine AlTine

e Primary amines are named by naming the alkyl group attached to _
nitrogen first followed by the word amine. Names are written as one

word.

o In case of secondary and tertiary amines when two or three identical
alkyl groups are attached to nitrogen the prefix “di” and “tri” are added
to the name of amine.




e If different alkyl groups are attached to the nitrogen, then they are
named separately in alphabetical order.

¢ In case of complicated amines, IUPAC system is used for naming.
According to this system, the amino group is considered as
substituent in the chain is represented by the lowest possible number
of that carbon atom to which —NH, group is attached.

Low molectlar weight amines are generally gases or low boiling
liquids at room temperature. They possess a characteristic ammonia like
smell. Amines have higher boiling points than alkanes of similar molecular
weight due to the presence of intermolecular hydrogen bondings. The
molecules of primary and secondary amines have high boiling points
because they are able to form hydrogen bondings among their molecules.




Molecules of tertiary amines cannot form hydrogen bondings among
themselves, thus having lower boiling points than primary and secondary
amines of the same molecular weight. However, all the primary,
secondary and tertiary amines can form hydrogen bondings with water
and are soluble in water.

Amines are derivatives of Ammonia (NH3;) molecule where one or
more H atoms have been replaced by alkyl groups (R). Since NHj
molecule has a trigonal pyramidal shape, the resulting amines also have
the same geometry. In these amines R—-N-H or R-N-R angles is tlose to B

tetrahederal angle. _ .




Due to the presence of a lone pair of electrons on the nitrogen atoms
(R-NH,}, amines are capable of accepting a proton and are basic in

nature. Amines react wrth acnds to form salts

Amines are weak bases and, therefore, partially ionize in aqueous solution
with the following equilibrium. '

Aliphatic amines are stronger bases than NH;. This is due to the electron

—donating alkyl group which increases the electronic density of nitrogen
thereby increasing its power of accepting a proton from an ecid. The
greater the number of alkyl groups, the greater will be the electronic
" density on nitrogen and, therefore, greater will be the power of nitrogen to
accept proton and vice versa.

Amines can be prepared by a number of different methods. Some of
these are given bslow.

; . TS 1
Nifin . : . " OF Aminon By ‘F -3
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When an alky! halide is heated with alcoholic NH,, it yields a mixture
of primary, secondary, tertiary amines and quaternary ammonium Salt.
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During this reaction the hydrogen atoms of NH,are replaced by alkyl
groups of alkyl halide, therefore, this reaction is also known as alkylation
of ammonia.

Primary amines are prepared by the reduction of nitroalkanes with
H,in the presence of “Pt/Pd” or “Ni” catalyst. They can also be reduced by

lithium aluminum hydride in ether.

CH, —NO,+3H,- ”‘“’""*‘dﬂ -NH, A

ln itrol la.-uj: Meti

When nitriles or alkyl cyanides are reduced they yield the
corresponding primary amines. This reduction can be brought about by

H, in the presence of Ni catalyst or by lithium aluminum hydride in ether.
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Primary amines are obtained when simple amides are reduced by
lithium aluminum hydride in ether.
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The chemistry of amines is mainly due to the lone pair of electfon on
nitrogen atom. This lone pair of electrons is available to the electron
deficient reagents called electrophiles. On the basis of this lone pair of
electrons amines act as nuclcophilic reagents.

Amines are important and reactive organic compounds. These react

with a number of different substances to produce valuable organic
compounds. Some of their reactions are:




Alkviation of .

When amines, specially primary amines are treated with alkyl halide,
they produce a mixture of secondary, tertiary amines and quaternary
ammonium salt. In this process the hydrogen atoms in the amine are
successively replaced by the alkyl groups of alkyl halide.

Secondary amine

Primary amines react with aldehydes and ketones yielding

condensation products called imines. These imines are also known as
Moy
schiff's bases.




Primary amines react with acid chloride or acid anhydride to produce

N —substituted amides.

Secondary amines react with acid chiorides to produce N, N —disubtituted

amides.
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As tertiary amines have no hydrogen atom directly attached to the
nitrogen, therefore, they don’t react with acid chlorides to produce amides.

When primary aliphatic amines are treated with nitrous acid they
yield highly unstable salts known as diazonium salts. This reaction is
termed as diazotization reaction. Nitrous acid being an unstable acid is

- prepared in situ by the reaction of NaNO, and dil HCI.

* CH, —CH, —OH, ~NH, +NaNQ, +2HCI — | CH, - CH, - CH,—N* =| /G +2H,0 +NaCl
LS

-

Diazonium salt

ALl A

Diazonium salt prepared from aliphatic amines are less important
synthetically however the process could be useful analytically. Diazonium
salts of aromatic primary amines are of considerable synthetic importance
because they serve as intermediates in a variety of synthetic organic
reactions, in which the diazonium group N = N,' is replaced as N by
various other functional groups. Aryl bromides, Arylchlorides phenol, Aryl
cyanide, benzehe are best prepared from diazonium salts.




General formula of alkyl halide is R—X.

Each carbon atom in alkyl halide is sp? hybridized.

The molecule which undergoes substitution reaction is called
‘substrate’.

The group or species which leaves the substrate is called “leaving
group”.

The end product of substitution is known as reaction product.

SN! Mechanism is defined as that nucleophilic substitution reaction
in which only one molecule is involved in rate determing or slow
step.

Those nucleophilic substitution reactions where two species are
involved in the rate determing or slow step.

The primary alkyl halides undergo SN? mechanism while tertiary
alkyl halides undergo SN' Mechanism.

In polar solvent secondary alkylhalides follow SN'-mechanism while
in non-polar solvents follow SN2-mechanism.

During elimination reaction two strong sigma bonds are broken and
a new weaker pi bond is formed.

E' stands for unimolecular elimination while E? stands for
bimolecular elimination reaction.

Those organic compound which contain at least one carbon—metal
bond in their structure are known as organo—metallic compounds.
Amines are derivatives of NHj; in which one or more hydrogen atom
have been repiaced by one or more similar or ditferent alkyl group.

- : I
The functional group of amines may be -NH;.-I;IH, or _171
Due to presence of lone pair of ‘electrons on nitrogen atoms
(R—NHz) amines are basic in nature.




Exercise

a

Choose the correct option.
The reaction of CH3Mgl with acetone followed by hydrolysis

1.

gives. "

(a) ter-butanol (b) sec-butanol

(¢) n-butanol (d) none of these

Which one of the following halide is most reactive towards
nucleophilic substitution reaction?

(@) CoHsBr (b) CaHsl

(c) CzHsF (d) CaHsClI

All electron deficient species are classified as.

(@) Nucleophiles (b) Electrophiles

(c) Bases (d) All of these

R-CHz~X is an example of

(a) Primary alkyl halide (b) Secondary alkyl halide
(c) Isopropyl halide (d) Both (a) and (b)

The carbon atom carrying positive charge and attached to
three other atoms or groups is called.

(a) Carbonium ion (b) Carbon ion

{c) Oxonium ion (d) Carbanion

Grignard reagent can be represented by general formula

(a) R-Mg- N ) (b) R-Mg-O

(¢) R-Mg-OH (d) R-Mg-X




The end product of reaction of Grignard reagent with’ Ethyl

acetate is

(@) primary alcohol (b) secondary alcohol

(c) tertiary alcohol ) {d) none of these

An electron pair-éionor is classified as

(a) Lewis acid {b) Lewis base

(c) Bronsted acid (d) Bronsted base

In primary alkyl halides the carbon atom to which the halo
group is attached is in tum bonded directly to

(a) one other carbon (b) 1iwo other carbons

(c) three other carbons (d) four other carbons

Short questions.

What is the importance of Grignard reagent?

Compare nucleophilic substitution reaction and electrophilic
substitution reaction.

Why tertiary carbocation is more stable?

In reaction between chloroethane and agueous sodium
hydroxide identify the attacking nucleophile and atom in the
chloro-ethane molecule being attacked.

What is the importance of diazonium salt?

Define the following terms.

(a) substrates . (b) leaving group

(c) carbocation




Qfll.
1.

2.
3.
4

Long questions

Discuss various methods of preparation of alkyl halides.
Explain elimination reaction in alkyl halides.

Discuss the mechanism of SN' and SN? reactions.

(a) How can you prepare Grignard reagent.

(b) Discuss the reaction of Grignard reagent with.

(i) aldehydes (i) ketones

(i) esters (iv) carbon dioxide

How amines are prepared? Discuss its structure and acidity.
Write down different reactions of amines.




