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Alcohols, Phenols and Ethers

Ethers: Ethers are the organic compounds in which two alkyl or aryl groups

are attached to a divalent oxygen. known as ethereal oxygen. These are

represented by the general formula R—O-R” where R may be alkyl or aryl

CH,—O—CH,, CH; —O—CgH,
dimethyl ether diethy] ether
Mixed ethers :
CH; —O—CgH;, CH, H,
ethyl methyl ether methyl r-propyl ether
groups. e.g.,

These are the functional isomers of alcohols. These also exhibit chain

isomerism and metamerism.

Nomenclature of Ethers: In the IUPAC system, ethers are regarded as ‘alkoxy
alkanes’ in which the ethereal oxygen is taken along with smaller alkyl group

while the bigger alkyl group is regarded as a part of the alkane.

Preparation of Ethers

(i) By dehydration of aleohols
H,S0, (conc.)

2CH,CH,—O0H ————’ CH;—CH,—0—CH,—CH; +H,0
excess

Mechanism H

= |
1. CH, —CH,—O—H + H* —» CH,CH,—O0—H
. " —» CH,CHj;
-H0
IL cu,caz_ﬂi: + CH,—CH; — ca,cnz—?—cnzcm
1 H
+
IL cn,cn,—-t')—cu,ca, —— CgHg—O — C,Hy +H*

H -



(i) Williamson’s synthesis Only primary alkyl halides when react with sodium

alkoxide give ether while tertiary alkyl halides give alkene due to steric hindrance.

CH;CH,Br + CH;,CH,ONa —— CH;CH,OCH,CH; + NaBr

CH, | CH,
| HSC—(:I—ONa +CHyBr —> CH,—0 —%:—CH3 +NaBr
CH,4 CH,
CH;
H,c—%;—- Br +Na—OC;H, — COH,—C=—CH,
CH, CH,
+ NaBr + C;H,OH
:0—R

@-ONa-’-RX—-«- + NaX

alkoxy benzene

Physical Properties of Ethers

Ethers are polar but insoluble inH20 and have low boiling point than alcohols
of comparable molecular masses because ethers do not form hydrogen bonds

with water.
Structure of Ether

The hybridisation of 0 atom in ethers is sp? (tetrahedral) and its shape is V-shape.

For dimethy] ether
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Chemical Reactions of Ether



(i) Reaction with HX

RBR—O—R+HX —— RX + R—OH
OoO—R OH

+ HX — + RX

Ethers with two different alkyl groups are also cleaved in the same manner and

results in the formation of a primary halide (or smaller and less complex alkyl

halide) bySN2 mechanism.
R-O-R’+ HX - RX + ROR
The order of reactivity of hydrogen halides is as follows
HI > HBr > HCI

In ethers if one of the alkyl groups is a tertiary group, the halide formed is a

tertiary halide by SN *mechanism.

(l.:Ha ?HS
CH,-—-E;O—CH, +HI — CH;—OH +CH, —fﬁl
' CH,

(i) Halogenation

CH,CH,OCH,CH, —&9 CH,CHCIOCH,CH,
Dark (c-monochloro diethy! ether)

CaHOCH; + 10Cl, — 5  CLL0CLCY  + 10HCI
(excess)  (light) (perchlorodiethy! ether)

(iii) Reaction with PCly

R—O—R+PCL —>» 2RC1+POCL
(Gv) Reaction with CO

BE, /150°C

ROR+CO » RCOOR




(v) Electrophilic 8ubilititution reactions In ethers,-OR is ortho, para directing

group and activate, the aromatic ring towards electrophilic substitution reactions

QCH:; OCHs3s
Br,in CSy _ . /"U
S
Br
OCH3 QCH;
Conc. HNO; _ ~NOg . = w
Conc 11,50, -
oc, ey,
A &~
Q\ /_l ] OCH3 OCH3
sonisoly CH,COCL _ =~~~ COCH; .
Anhy. AlICl; T
COCH:
(Friedel-Craft ucylation)
OCHjg OCH3;

CH,C! CHs
Anhy. AlCl3 ”

2-methoxy toluene
{minor) CH3
4-methoxy toluene
{(major)
Ethyl phenyl ester CsHsOC,Hs is also, known as phenetole.
Uses of Ethers
1. Dimethyl ether is used as refrigerant and as a solvent at low temperature.
2. Diethyl Ether is used as an anaesthesia in surgery .
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