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Alkyl halides

* Alkyl halides are the derivatives of alkanes in which hydrogen
atom is replaced by a halogen atom F, Cl, Br or |

Alkyl halides are represented by R-X, R-alkyl group, X- halogen
like chloro, Fluoro, Bromo, and lodo group.
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ethtyl chloride propyl chloride

presentation title Q




presentation title

e

NpPpp

Preparation methods of alkyl halides

Direct Halogenations of alkanes.

Addition of hydrogen halides to alkenes and
alkynes.

Action of Hydrogen halides on alcohol.
Action of Phosphorus halides on alcohols.
Action of Thionyl chloride on alcohols.
Halogen Exchange.

The Hunsdiecker Reaction.



1. Halogenation of alkane

* Itinvolves the substitution of H-atoms of alkanes by as many halogen
atoms i.e., by chlorine (chlorination) ; by bromine (bromination) by iodine
(iodination) or by fluorine (fluorination)

* Methane reacts with chlorine in the presence of ultraviolet light or at high
temperature (300°C) to yield methyl chloride or chloromethane and
hydrogen chloride.

uv light
CH, + Cl, = CH;Cl + HCI

Methane chlorine methyl chloride
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2. Addition of hydrogen halides
1. Alkenes react with hydrogen halides (HCI, HBr or HI) to form

alkyl halides.
H,C=CH, + HBr o CHg—GHy—Er
ethyl bromide
ethylene H Br
HaC—~c— G——CHs,
H —
3C\C_CH:_CH3 + HBr - H
2-Butene 2-Bromo butane
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3. Action of halogen acids on alcohol

* Alcohols react with HBr or HIl to produce alkyl bromides or
alkyl halides.

H
H3C_ Cz OH + HBr - CH3 CH, Br - % HZO

ethyl bromide

ethyl alcohol

Mechanism:

HBr ——— | 2 i + Br-

H, J / CH;—CH;—Br g i H,O
H;C—CN——OH =

\_/ ethyl bromide
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4. Action of Phosphorus halides on alcohol

* Alcohols react with phosphorus halides to produce alkyl
halides.

H

H3C—C2~OH + PCly — CH;—CH,—cI + HC * Fch

ethyl alcohol ethyl bromide

Mechanism Cl
H2 H2
H3C_C ——OH -+ Cl P Cl P H3C_C (@K + I
ethyl alcohol cl il I L w Cl
Cl

ethyl bromide
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5. Action of thionyl chloride on alcohol

* Alcohols react with thionyl chloride in the presence of
pyridine to produce alkyl halides.

pyridine -
HC—— oq + soCl, — = CHy—CH—al  + SO,
ethyl alcohol ethyl chloride
Mechanism /\
+
H3c—gz~0H Cl—S—0 o CH3—CH,—O + T=O
ethyl alcohol & l L

CH;—CH,—c1 + S0,
ethyl chloride
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6. Halogen exchange reaction

* The alkyl bromide is heated with concentrated solution of
sodium iodide in acetone to form alkyl iodide.

H pyridine
H,C—C —pr + Nal » CH;—CH,—I  + NaBr

ethyl iodide

ethyl bromide
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|. Substitution by hydroxyl group

* Alkyl halides react with aqueous potassium hydroxide to form
alcohol.

n H,O
H,C—C'—pr + NaOH » CH;—CH,—OH + NaBr

Ethanol

ethyl bromide



2. Reduction of alkyl halides

* Alkyl halide undergo reduction with nascent hydrogen in
presence of reducing agent like Zn/HCI to form alkanes.

Zn/HCI1
R——X —+ H, »= R—H + HX
Alkyl halide Alkane
Zn/HCl
H3;C—I =+ H, s FRE—H HI
Methyl iodide methane
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3. Elimination reaction: dehydrohalogenation of alkyl
halides

* When alkyl halide is heated with alcoholic solution of sodium
hydroxide to form alkene and hydrogen halide.
NaOH in alcohol

H,O + HX
R —&——CH, - » R—C==CH, * ’
| | alkene
H X
alkyl halide

0 NaOH in alcohol H
HsC—C——CHj = » H,C——C=—CH, + HO +
H Cl
Propyl chloride

HCl1

Propene
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4. Wurtz reaction

* Higher alkanes are produced by heating an alkyl halide with
sodium metal in dry ether. Two molecules of alkyl halide lose
their halogen atoms as NaX. These net result is the joining of
two alkyl group to yield symmetrical alkane having even

number of carbon atoms.

ether
X y Sigh: R — X - R—R 2NaX
Symmetrical
Al hlide Sikcane
ether 2NaBr
H,C—Br 2Na  H;C—FBr = gl CHs
3
ethane

Methyl halide
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5. Reaction with metal: formation of Grignard

reagents

Alkyl magnesium halides(Grignard reagent) are obtained by
treating alkyl halides with magnesium in anhydrous ether to
give alkanes.

ether
BEE + Mg >  RMgX
Alkyl halide Alkyl magnesium halide
RMgX + E—0F »> R—H + MgX(OH)
Alkane
CH3Mgl + H—OH »3HC—H + Mgl(OH)
) Methane
Methyl magnesium
iodide
Mr. Mote G.D 32



