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Alcohols and Phrmri\‘ mm’ cﬂun

Soln.: (1) 3-chlorobut-3-en-2-ol
/{2) 4-bromobutane-2,3-diel
(3) Cyclohexane-1,4-diol

A o p— 45 e

- 11.2.3 Preparation of alco

et

hols

General methods of preparation

1. Hydrolysis of alkyl halides
RX + NaOH(ag.) —&» ROH +NaX
2. Hydration of alkenes
‘H= - —>R-CH- 0504
RC CH:-I- H ms“ éH
3

MO |

heat

Wi el

H;50,+ R- é‘H -OH

3. Hydroboration-Oxidatien
6CH,CH —cu, +B,H—>2(CH;CH,CH;)3

Tripropyltorane
B{OH), + 3CH;CH,CH,0H 4———1
Propan-1-ol
4. Reduction of carbonyl compounds

CHyCHO + H, Raney NWIK,, -~y ey ol !
Ethanal Eihlml (I'akuh-l) 3 -
CH,com + H, Raney NI K, (cH ), CHOH
Propan-2-ol (2° alcohol}

Propa
RCHO +2H S0, RCH,0H
(1° alcohol)

(i) LIAIH
CH;—CH=CH— CHOW

CHy—CH=—=CH—CH,0H

But-2-en-1-o0l

(1) LIAIH,
RCOOH ——» Ao

CH,CH,CO0C;Hy (5ot
Ethylpropanoate

824y RCH,0H
M UAH,

o> CHiCH,CH,0H

n-Propyl akehel
+C,H,0H
Ethyl akcohel

RCOOH + ROH = 5> RCOOR’ 1>

RCH,OH + ROH

5.Addition of Grignard reagent —————
\C =0+ RMgX - _dry ether \C,OMSX

OH OH
/ N
ey 2 ‘_ﬁo‘]

‘ * Mechanism of hydration :

e —— — "
11.2.2 Nomenclature of alcohols
¢ In common system, alcohols are named as alkyl akobols.
¢ According to IUPAC system, alcohols are called
‘alkanels’, by rcplacmg - of alkane by *-o/
. Methmol
CH;~CH~CH,- OH|n-Propyl Propan-1-ol
]algqhol _ N
U“a"g:"m; isopropyl Propan-2-ol
. alcohol Henads ca|i
cn,—cn—cu, C!-h,m-Butyl BuH ?1
CHy— CH,—OH [isobutyl Z-Me n-1-ol
El el |
ftﬂ"Butyl -Methylpropan-z-ol
CH;,-—(I: on aloohol :
CH, for ;
K LZ':”"“"I 2,2-Dimethylpropan-1-ol|
—C—CH.—O hol '
CHjy I CH,—OH ; ; {alco ‘.
m’ § :. 3 rd
OH 2 Cyl:[ohmnol
O -\*-"-""15--15""&.1*i?ﬂb!“s-‘* 3+
. ol L g ..jf..: ..-..l. . ..li.:. ;
" 3-Methylcyclopentanol
CHy
Sllustration : Give the IUPAC names of the f following "
compounds :
b 1 OH
12 CHy— CH—CH—€H,—Br
OH OH

Step 1: Generation of carbocation:

.h
H,0: + H'—> H,0*

/JH\ Oy

\H \H

H
NC=C

H” I

CH2 CH,+ Hz.

Carbocation

Step 2 :
carbocation :

) ¥

b e

-, LYY

e WA amrm

\

Nucleophilic attack of watet ¢

CH,~C B> W o
3~ CH, + Hy <—-CH.|"(~“1“°\H

B e T e T

s s e 335
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Alcohols and Phenols and ethers

+ Step3: Depntonltiol to ferm an alcohol :

cnl—cn,—g\“ i&cu,cu,ou +H,0*
Ethanol

Fepan-2-el (ii) 2-Methylprepan-2-ol?

xin(i) Prepan-2-el: When propanencishydrogenated
13Kin the presence of catalyst such as fincly divided
~|,prepan-2-ol is obtained.

CH, CH:,
m,—c-e—ﬂﬂ“i»m, —CH—OH
Propanene Prepan-2-al

#2-Methylpropan-2-el : When prepanone is treated
+: methyl magnesium iodide in the presence of dry
~1. 4 complex is formed, which en acid hydrelysis
.+2-methylpropan-2-el.

Baton : How s propanonc converted into |

14 Structure of alcohols

hybridised orbital of O atom.

between two lone pairs of electrons of O atom.
I 0
S m
J.
2.5 Physical properties of alcohols

H

colourless, odourless waxy solids.

Solubility : Solubility of alcohols in water is due to their

ability to form hydrogen bonds with water molecules.

»
alky! group.

»

increase in branching: 1" < 2" < 3°

e T —

| Rom et - -

g R
—C=0+ CH Mgl LTy CHy—C—0—Myl
A CH,
H Complex
il 758
CH;—C—OH+Mp HOH
| Ny W
CH, '
R 2-Methylprepan-2-el I

i ¢ Boiling points : The boiling points of alcohels increase

with increase in the number of carbon atoms as van der
‘Whaals' forces increase, i

In alcohols, the boiling points decrease with
increase of branching in carbon chain due to
decrease in van der Whaals' forces with decrease in
surfacc area. 1°> 2° > 3°

»>

;_ 11.2.6 Reactions of alcohols

¢ Alcohols are neutral to litmus. In fact, alcohols are

Bronsted acids i.c., they donate proton of —OH group
to stronger bases. Alcohols also behave as Lewis bases
by donating lone pair of electrons present on oxygen.
The C--O and O—H bonds in alcohols arc polar
hence, alcohols are quire reactive.

Action of metals

* I alcohols R—OH, the O atom of hydroxyl group is '
ttached to C atom by a sigma {o) bond formed by the
verlapping of sp* hybridised orbital of C atom with sp*

* ®atom of the hydroxyl group has two bond pairs and ;
two lone paits of electrons. The C—O—H bonds are :
st lincar and the bond angle is 108.9", slightly less :
than the tetrahedral angle (109°28") duc to the repulsion |

Physical state : Lower alcohols are colourless liquids
with characteristic smell while higher alcohols are

| i ® Alcoholsreact with active metals like sodium, porassium,

aluminium to give corresponding alkoxides Jiberating
hydrogen gas.
2C1H5 —OH+2Na— 2C;Hq —ONa + }'1;!‘
6(CH;,C — OH + 2A1 —> 2{(CH ),C — OLAl + 3H,T
These reactions explain acidic nature of alcohols. The
acidic character of alcohols is due to the polar nature of
O — H bond. Alkyl group is clectron releasing group
and increases electron density on oxygen which results in
decrease in polarity of O — H bond. As number of alkyl
groups increases, acidic strength of alcohols decreases. |
R

R->-CH,—OH > CH — OH >R—>— C—0OH

R
(2°* Alcohels)

R
(3" Alcohals)

Consider the reaction of water with alkoxides.

R—0 +H—0—H —> R—0—H + OH-
Base, Acid, Add,

{1* Alcahols)

Base,

From the above reaction, it is noted that the water
is better proton donor than alcohol and alkoxide ion
is better proton acceptor than hydroxide ion. Thus
alcohols are weaker acids than water and alkexide ions
are stronger bases than hydroxide ions,

| Slluatration ; t-Butyl alcohel reacts less rapidly w:th
* metallic sedium than the primary alcehol. Explain.

~+ Seln.: The +1 effect of three methyl groups en central !‘

The solubility decreases with increase in size of an | |

carbon atem of #-butyl alcohel makes it partially ncgalive

| with the result that it pushes the electron pair of @—H !

For isomeric alcohols, solubility increases with

. bond tewards H-atem and thus, H atom is not replaced |

Mot s S ——— = - . ——————

! ! casily. . '

-
-

e s
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Alcohols and Phenols and ethers o Qn
* Dehydrasion of alcohols : i) tHy 'rl o 0‘3
» A primary alcohel is dehydrated by heating with ':
95% H,SO, at 443 K. ‘CH, s
C;HsOH “222% CH, = CH, + H,0 (i) Ty _!;;;, 225 cHy—C=6t), ~Hh
Ethanel Ethene
» A secondary alcohol is dehydrated by heating with
Chemical reactions
60% H,S0, at 373 K. ¢ s invelving cleavage of O—H bend .
! Naor K : )
cu,—-ZH CHy > CHy— CH=-CH1+ H0 ————->RO-Na+H, ?
gl : ;{ A 5 (RO),Al+H, :
CH_';—CH‘“C]*-"CH.] H

?1—& —CHy T2, I:'""’ﬂf*"l-'mi

passing vapours of alcohols over heated alumina |
(ALOy). Temperature required for the dehydration |
reaction decreases from primary to tertiary ie.,
tertiary alcohols are most easily dehydrated.

(i) "CHy~CH,;—~ OH 43> CHy= CH,+ H,0

e —— i —————— . e ———— e ———— T A S — i a——

P —— s

-

Cﬂj—m,'—CH—c}h ;
Bul-1-ene (Minar Product)
Butan-2-cl § { jreecutysiding o —0CR + HCI
» A rertiary alcohol is casily dchydrated by heating l | (RCOLOM" k@ —OCR + RCOOH
™ with 20% H,50, at 363 K. e Reactions involving cleavage of C— O bond
Pey !
B o B awumgo, I}:’ At T > R-Cl4 H,0
H,C—C—CHy =5 CHy—C=Cly+ H
OH 2-Methylpropene _""‘—‘-_> R—X+ Hzo \
2-Methylpropan-2-ol i (X=Bx,1) i
* Mechanism of dehydration : futureexplosion.com et s p_x. H,PO,
HH Step H H ——PXL———?R—X POX. + HX
s Bl AR
LS i 5 R—X+H PO,
Protenated alcohol
15:;:! ——r’ﬁ-i—'-——-—) RCl+ 5021' +HCIT
C HIS_O_
H . HH Rk C=C{ +HO
H:C-C: +H' gm H- ‘_,(f _'_Hzo Conc. Hyl'O,
Fuum::n nl;lucbmt‘wn ' K:Uzo l.oll “’m, kCHO - Rioo:
i ? + (1f alcohat i 1%
»  Ease of dchydration of alcohols follow the order 0]

: f——————3 R.C= lcohol 2
of stability of carbocations (as they are formed as : KCr;0, + dil. H,50, BC=0 (nloshaliz)
intermediates) : : KMnO, or 40}

3" alcohols > 2° alcohols > 1° alcohols : co, PRC=CH, '“ '1" ::(I:—o
»  Dehydration of alcohol always occurs in accordance : e
with the Saytzeff rule i.c, the more subsutured W RCHO
alkene is the major product. : s
»  DPehydration of alcehols often give alkenes dcnved -<"2% 5 RCHO (1f alcohel is 1°)
from rearranged carbocations. : | Cwsmk R,C=0 (i alcohel is2")
»  Alternatively, an alcohol can be dehydrated by . .,

. Distinction
i ® Lucas test : Lucas reagent is a solution of conc, i(:

ROOOHM' o ocR +H,O

———>»R,C=CH, (If alcohol is 3*)

with anhyd. ZnCly. With Lucas reagent,

»  Primary alcohols -~ No cloudiness

\"

e e ey
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Alcohols am_] !“_F_!crmls ﬂf ethers

I |
*  Secendary alcohols - Cloudiness in 5 minutes l Nomenclature
» Tertiary alcohols ~ Cloudiness immediately ® The simplest hydroxy derivative of benzene is phenol
¢ also called carbolic acid. It is its common name and also
127 Uses of alcohols o accepted JIUPAC name.
* Methyl alcohol is used as an industrial solvent for oils, ‘¢ As structure of phenol involves a benzene
s, gums, celluloid etc. i

¢ ring, in its substituted compounds, the rerms
* Itis used for dry cleaning and for preparation of : 0 for(1,2- disubstituted), mezafor (1,3-disubstituted)
perfumes and vamishes, and alse as an antifreeze :

:  and parafor (1,4-disubstituted) are used in the common
agent for automobile radiators in cold countries. | s,
* Ethyl alcohol isused as a salvent for dyes, oils, perfumes, i &
wesmetics and drugs. :

The numbering of the ring starts with—OH substituted
:  carbon while the other carbon atoms are indicated by
* A mixture of 10 - 20% cthyl alcohel with petrol is i lowest number in the IUPAC system.
used as motor fuel. :
v Ethyl alcohol is used to prepare solid fuel which is _
a dispersion of ethyl alcohol in calcium acetate,

1.3 Phenols

' Pienals are the compounds in which hydroxy :
~O1l) group is directly linked to aromatic ring having
imuh C¢H,;OH.
1

4.1 Qassification and nomenclature of phenols
* Like alcohols, phenols are also classified as monohydric, i
éhydric and trihydric phenols.

s AU URER R T IT-STFTE PR §

¥
s Yot by s

6-Aminophenol 2-Aminophenol

wabka 3ol

P16y ancbbm e ensdi

wp-Bo riny meiiag) ;;;’:;‘ adl A e

i 11.3.2 Structure of functional group

: * lnphenols,the—~ OH groupis attached to sp? hybridised

C-atom of an aromatic ring.

o (N Ay ke "~ » The C—O bond length (136 pm) in phenol is
T~ § slightly less than the C—O bond length in alcohol
ol “"‘;‘IY:" out due to partial double bond character of C-0
oH bond and sp? hybridised state of C atom to which

G’ Q @ ; O atom is atrached,

< OH '
OH
Catechoi Resorcinol

109¢
: _ H
: (Quinol) : =/ N\
(Benzene-1,2-dial) (Benzene-1,3-diol) (Benzene-1.4-diol) :

! futureexplosion.com 126y

P R

Dihydric - | \

| Slaataation : Wiy e the C—~O bond langah in phenel

OH OH OH | | shorter than in sleohel? ' ;

. . HO OH

. i Sela.: In phenol carbon atom uses 5# hybrid orbital

HOSN~" 0N s {TOH . ito form C—0 bond whereas in alcohol carbon uses 5p}
: hﬁm..:ﬂ | ( .szl.um %nyhnd orbital. 5% has greater s character hence bond |

T s i |issherter.
Trihydric

4 MHIT CET Notes XII
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Alcohols and Phenols and ethers

11.3.3 Preparation of phenol
General methods of preparation
1. From benzenesulphonic acid

SOJH :Na ONa
NaOH, A -
NaOH R Has0, &
@ 0> -N-ﬁ%’%%’
-H,0
2 From aniline (diazotization)
NH, NaCl™
+ HNO, + HOHEE228K, (R

[ Hy50,
-N,.-HCl
3. From haloarenes (Dow's Process)

63K, PNa
am N
+NaOH s’ ® @ g

11.3.4 Physical Properties of phenol

* State and smell : Pure
solid.

Phenol has characteristic smel
carbolic odour.

Phenol has melting point 31

phenol is colourless crystalline

intermolecular hydrogen bonding.

soluble in alcohol, ether etc,

lighr due to formation of mixtures of quinones.

Slluatrstion : s-Nitcophenol is more acidic than o-Cresol.

Exphm why? :

Seln.: (1) In e-niwrephenol, niwe group (N@®,) is an
clectron withdrawing group which cnhances the acidic

strength (-1 effect). The ©—H bond is under stain |
and releasc of proten (H'). becomes easier. Further ;

e-nitrophenoxide jon is more stabilised due 1o resenance.
(2) The methyl group in s-cresel i an clectren releasing

" group which decreascs the acidic strength (+1 effect).The ; :

electron density on the ring as well as on the ®—H bond |

increases. This makes the relcase of H* ion difficult. In |
+ other words, o-cresels have less tendency to form stable 1' :

phenexide ion by releasing a preten,

OH ©H

Hence, o-nitrophenel is mere acidic than o-cresel,

- e . 0

| known as phenolic or -

5> K and boiling point :
455 K. The high boiling point of phenol is due to

Phenol is sparingly soluble in water but completely

Acidity : Phenol is 2 weak acid, weaker than even
carbonic acid. Phenol turns pink on exposure to airand

E

‘,N@, ‘,cu, i
|
;

et et ey e .

4. From cumene

CH, -

1.O,(air), Cobalt naphthenate 423 K/
alkaline medi
2. dil. H,50,7a

5. Raschig's process

CaylPO,),, 698 K CHCl+ H,0
(steam)

~HC

11.3.5 Reactions of phenol

- * Acidic nature : Phenols are more acidic than alenhels
as the hydroxyl group in phenol is directly attachcdn
highly electronegative sp* hybridised C atom of benzene
ring which decreases the electron density on O atum.
» This increases the polarity of O—H bend und
results in an increase in jonisation of phenels. ;
Moreover, in phenoxide ion, the charge
delocalised which makes phenoxide ion wmer
stable thus favours the jonisation of phenol.
There is charge delocalisation in phenol alse, bur
its resonating structures have charge separation
making phenol less stable than phenoxide jon,

& & &
H‘d)@-——ﬂ

futureexplosion.com

O

(P-H *0-H

O-Q 0
58

An electron withdrawing group, increases the

acidic strength of phenol in substituted phend!
while an electron releasing group decreases 1he
acidic strength of phenol

MHT CET Notes X1
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jllstmgulshin_g test betwee
\ and phenol s

Fauc chloride test : Though both phenol and alcohols
-: hydroxyl compounds, some of tfmr pmpemes are
«terent. Phenol is weakly acidic in nature and turns
Bize litmus paper zed; ‘Alcohols.are almost: neurfal and

imnoacuononhunuspape:.“’lmneite&‘inﬂx .

sucous neutral ferric chloride ‘solution, phenol gives

.mmlmwhnedoohzﬂsdomfpwmu’m‘ b1 i

x,mon + FeCly——> (CgHsO)3Fe + 3HQ Herpare
| Fhenol [Ferric phenoxide

; IR RIS | s A s R T A
#omine water test : Phenol gives white
mt. with Brmtuthutothcfpmdonof
'Z,umbmophmol. : :

OH

. Br Br. ;'-e'l!!-qi:aeﬁ
. :-3&'3 ¥177 . 1A : e R 2 A
! ’ Ir}':
) e
|

=

BT i'“.:' .': I 1 1 DR C SRl N g W LR .
155 o s s sreagt st
] J'“ i ¥ "" L f r
Ta 1"131* ),:!, 'Il —" i“ qur:‘-!ﬁ urd: (o) 0 .
. 2 3 -|-_’.-<'!-I=:-

“ v eiaielremenE ¢ it

Lo g
'_.- rk b: .3.-
i

'

v vt

— ey -*;ﬂHM&-}"PFt"
J hrwvrn}

o AL i

TR i

. tholphthﬂnnmdmndyu. ok

>
> Picmaudwh:chuusednmuplmm‘
114Ethers . .

3

11:4. " Introduction "
* Ethers are the compounds havifig gériéril- forraula
C.HMIDWM!WMQML-. T
1‘1:4'.‘2" ol st

Ethmmbedamﬁqdusymmmldm sl.mﬂem
(!Ipﬂa&’@:—ﬂaﬂw
thm**omx RavIRiL = “

L skngeitt’

Ler v 0, N

futureexplosion.com
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A{T“hois and Phenols and ethers

e —————

L4

11.4.3 Nomenclature

* Cemmon numes &f cthers are derived from the names of
alkyl/aryl groups written as separate words inalphabetical
order and adding the word ‘ezber’ at the end.

L

is added before the alkyl group,

According to IUPAC system of nomenclature, ethers
are regarded as hydrocarbon derivatives in which a i
hydrogen atom is replaced by an —OR or — OAr
group, where R and Ar represent alkyl and aryl groups,

respectively.

(S _nolpropene |
CH;O--CH‘—Q-ly Isopropyl methyl 2-Methoxy- { |
CH,CH,OCHCHLCHCH 3-chloropropyl | 3-Chiloro-1-

. |cthylether = |ethexy<
C¢Hs—O—CH; | Anisole (Methyl | Methexy-

phenyl ether) * “| benzene
CeHs—O—C;H; ", { Phenetole ( thyl | Etboy?' - -
5]'{ 2}!5'\':._; § ) ’ethg'i; "{.'f_ benzetie

‘phenyl

If both the alkyl groups are the same, the prefix ‘di !

!‘M‘eﬂmy- l:

11.4.6 Methods of preparation

11.4.5 Isomerism

CIHS‘ ;"_V";TM:'}_ ekl I‘Eth:);y's-
' . :. S T S e&lyl o ]
Kb et .’Hnaniua&'? .l\'?.'j'.

11.4.4 structure of functional group

* Inethers, the four electron pairs, i.c., the two bond pairs
and two lone pairs of clectrons on O atom are arranged .

approximately in a tetrahedral arrangement.
»

between the two bulky (—R) groups.

> The C—O bond length (141 pm) is almost the | CHy—CH;—O—H + i+ fast, CHy—Cl - 0-i

same as in alcohols,

?(Q)\D‘/MI pm
ll?‘R

R 1

futureexplosion.com

* Metamerisin: Ethers having the same molecular formula
but different alkyl groups attached on cither side of the '

oxygen atom are called meramers of each other.

Metamers are cither chain isomers or position
isomers with same functional group and have
different alkyl groups attached to hetere atom; in

this case it is oxygen.

: ; ; 0
The bond angle is slightly greater than the i Dehydration (Formation of cther from alesh

tetrahedral angle due to the repulsive interaction |

ﬁ
- Following metamers can be rqvg!c:{mi :
formula C4H|°0. '
(i) CH;"CH;"‘O_CH I—CHg
Dicthyl ether
Cli) CHJ""'O—CHJ‘_CH;—CHg £
Methyl n-propyl cther
(uii) c::hl,—o——clzr-l—cu3
CHj
Isopropyl methyl cther

i o Chain isomerism : The cthers having the «ame &
»  The larger R group is chosen as the parent |

hydrocarbon.

roup on cither side of oxygen atom bt diffwe-
Eﬂarrgcments of the carbon chain withia the J1-
group are called chain isorners. .
e.g CH]—O_CHI-CHQ'_CHQ—O‘ l"
n-Butyl methyl ether
CH3—O0—CH,— (I:H—CH;;
CH,
Isobutyl methyl ether
Functional isomerism : An ether and a fuonehiés
alcohol containing same number of carhn?arom- "
functional isomers.
eg.CH;—0—CH;

CH,~CH el
Dimethyl ether

Echyl al-.:7

From alcohols (intermolecular dehydration) -

conc. H,50, 413K
2ROH or ALO, 523K
From alkyl halide
RX + RONa ‘—I:T»E_’L-
(Williamson - *
synthesis) K] }
From diazomethane T
ROH + CH,N, X¥eby, pocyy, )
2 i

ol):
Step-1: 3

L

Step-11; :
P ; ‘g’
CH3;—CH,— .(15:1- CHy— CHz—r’SI).*-—H ié-:t’
5 - 2
CH3‘_ CHZ -—"‘? ‘—CHZ'J'@! ] }
H P
Step-111: :
CH3—CH2—,§)-CH2_ CH, fast ..{
H :)‘

cna—CHz-:cifcn,-"'\m.‘--.a

P —————

B e ———
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_l._'g.l{r_(_v{.t__n_:{:.f Phenols and ethers

-

="

millions of gallons of diethyl ether every year.

v In acidic_dehydration of alcohols twe_reactions
cempete with each other. As the temperature
increases, it becomes merc favourable for

fivoured at 413 K and below.
' e M0 5 e
m_,—-cn,--m_i--‘ . B T
st Y —-—"——L“ \‘K )C“,—-CH;-—G—CH,—CH,
+ The method js suitable for the preparation of
ethers from primary alcohols ‘enly. Dehydration
of secondary and tertiary alcohols form alkencs

substitution, .. %

Simple ethers can be conveniently prepared by
this method. Bimolecular dehydration of alcohols
i¢ not suitable for preparation of mixed ethers.
If 2 mixture of two different alcohols is used, a
mixture of three different ethers is obtained which
is difficult to separate.

p—0OH + R —OH =10 , p_O0—R

ey,
+R—O—R+R—O0—F

cthers follows the order, 1° > 2° > 3°

» Williamson synthesis method cannot be used to prepare
diaryl ethers.

11.4.7 Physical properties of ethers

ical statc : Dimethyl cther and diethyl ether are
exceptionally gases at room temperanwe while all other cthers
ase colourless liquids with characteristic ethereal smell,

+ Polarity : Due to bent structure, they have net dipole

moment and therefore they are polar in nature.

Mq;nllll Boiling points of ethers are slightly higher
than that of alkanes but much lower than that of alcohols

8

insteddiof ethers as elimination competes over

+ This is the industrial methed used to produce

climination {453 K' and ‘above). Substitution is

of comparable masscs. This s because ihpﬁ, dipele
attractive forces in cthers are miner cenwribulpiiad in
alcehols hydrogen bonding is present. N, \"Q.
Selubility : Ethers are soluble in water te a

extent due to hydregen bonding. v
»  Solubility decreasés with ingrease of melecular mis
»  Ethers are fairly soluble in all erganic selvents sutht

as alcohol, chloroform, benzene, ett. .% t-;

* Density: Ethers are lighter than water. ti} %
|
. 11.4.8 Chemical properties of ethers ‘,‘ 4
" Action of hydrogen halides ) T

v Dchydration of alcohols for the formation of :

» Williamson synthesis can be used to prepare ethers
contiining 2° or 3' alkyl greups through Sx2 .

mechanism.
» In this case, the alky! halide must be 1°.

CH, CH,
ms-g-é}'na‘ +CHy~ lr—)CH_-,-Q—(I:-CH!* NaBr

CH, CH,
» In the case of 2* and 3° alkyl halides, elimination

takes place.

G

CH;- (l:-' Br+ NaO—CH, —_1ﬂ-:limimi-n
. CHy=C=CHy+Nabr+ CHiOH
CH,
" 2-Methylprop-1-ene

Tn cold, a simple ether gives one melecule of alkyl halide s
and onc malecule of an alcohol, while when heated -
gives two molecules ef alkyl halide.

R—0O—R+HX %> g— X+ R—0H
R—O—R+2HX—2>2R-—X+H)0
In cold, 2 mixed cther gives generally 2 lower allal
jodide and a higher alcohol while when heated it gives
two different alkyl halides.
R—O—R’'+ HX S5 R— X + ' —OH
flower)  (higher)
R—O—R'+ 2HX-2—> R—X+ R'—X +H,0
; (lower)  (higher)
If one of the alkyl groups is tertiary, then tertiary alkyl
halide and lower alcohol is formed. e.g., :
(CH);C—O0—CHy+ HI<®¥ 3 (CH),C—1+CH,—OH
tert-Butyl methyl ether
Alkyl aryl ethers are cleaved at weaker O — R bond
to give phenols and alkyl iodide. Ar — O bond is
stronger because the carbon atom of phenyl group is *
hybridized and there is partial double bond character.
Phenol docs not react further with HI because — OH
group is attached to sp* hybridized carbon atom and
cannot be substituted by a nucleophile.

O +Hl —> ‘ +CH;—1

Anisole Phenol  Methyl iodide
1n case of anisole, the halide formed will be methyl
iodide.

The order of reactivity with halogen acids follows :
HI > HBr > HCI :

ie.,

Hydrolysis/Action of dilute H,50,

futureexplosion.com

Simple ethers on heating with dilute sulphuric acid
under pressure give alcohol.

dHS0,
R—0—R+H,0 g pressure 2R—OH

A mixed ether under similar conditions gives mixture
of two different alcohols.

R—O0—R +H,0

4l 1,80,

L4
heat under pressure

R—OH+ R --OH
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5 ’ Electrophilic substitution reactions

{l * The alkexy group (-~ OR) is orshe,
i and activates the aromatic ring towa
' mhnmunn in thc same way as phenol.

{OR

re directing |
s electrophilic |

OR

1
ocu, ocn,

Buyfuctic acid 5 Br

or B CS,

@ Bromoanisele

Br (Minur)

r-Bromoanisole
(Major)

OCH, OCH,
o,

CH,
——t—p
Anhyd ' @
AKYCs, 2 Methovytoluene
C“! (Minor)
4-Methoxytoluene
(Major)
OCH,
cHcoa =
Anhyd. TS

H.

Friedel Crafts
fedction

OCH,
COCH,

Nitration

OCH, OCH,

’©+No,

Conc. HINO,

Conc. Hy50,
: 2-Nitroanisole
| NO,

4-Nitroanisole

Mm‘s Hw
} ) Dlﬁﬁyl ether into. u-ﬁ&me ¢
| (2) Ethylene into ethyl methyl cther .
E.B}Dunc:hy] ether into forinic: aud

é

B

"t e L

' Soln.: (1) CHe—O—C;Hg + 2HI—3—> 2CGHL # H,0

.,.h

m{emj . Evbyliodide <,

Mwm) d

Gyl + 2Na+ G CHgeaNal |
| 4 wﬂw R X 11 "C"n‘t“:“l: Q\L’\!}I
| ) CHy=CH,+ HBr—> CH,CH,Br
i 1 Jw m"“'r” i iqlf
CH,CH:B: * C}l,O\a——b "'CH;"O"CH;*MBI
L m, 'Inqlllrlqﬂm Q.
g ) '

3 aa——o-—msm.so. ] f

A

|

|
I s
1

2CH,0H

‘h.

& H@w«»wﬁ«—»é

rn!l you @ﬁ’m fdhﬂins rw—s:ep | _

e 3 iJu. L
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‘ 11.4.9 Uses of diethyl ether
o Diethyl ether is used as industrial solvent for o:.k,f;

i gum,fesin etc.
o It is used 25 solvent in the reaction of Grl'mi

reagent. |
o Itis used as refrigerant.

.« A mixture of diethyl ether and cthyl alcohol, knm
" Natalite, is used as fuel (substitute of petrol).

‘ 11 .4.10 Crown ethers .

5 « The organic compounds with molecules mnm:ingm’
nn;ul'carbonlndumenammmand crown «

»  Crown cthers are named as n-crown-m, wheren’

the total number of carbon and oxygen atoms aa

m is the number of oxygen atoms in the ring. ;

s ————

18 - crown - 6-ether (o = oxygen atom and
® =-CH,-group)

»  The cavity inside 18-Crown-6-cther is able to '1
K* but not Na* or Li* ion.

15-Crown-S5 is able to trap Na* ion.

» Crown cthers form strongly bonded :omp!r.'n
with metal ions by coordination through oxy;:i
atom. They also form complexes with ammoniun
ion (NH;) and alkyl ammonium ion (RNH?).

» 'The stability of these complexes depends on the
size of ion relative to the cavity available in the
ring of particular crown ether.

»  Crown ethers can be used for increasing solubility
of ionic salts in non-polar solvents.

e

» They also act as catalyst in certain reactions
involving vrganic salts by complexing with positive
metal cation and thereby increasing its separation
from the organic anion.

»  Some of the uses of crown cthers depend on the
selectivity for specific size of anions. Thud they caa
be used to extract specific ions from mixtures and
enrich isotope mixtures.

»  Crown cthers are also used to remove radioactive
clements from radioactive waste. Specialized
derivatives of 18 - crown - 6 are used to extract
cesium and strontium,

JIH! CET .\'ulm XH

e —————— i



futureexplosion.com




