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NCERT Based - Very lmportant Points
Classification of Alcohols (3Tehge EFTEI'Jﬁ'uF{'UT)

[Monohydric alcohols Alcohols Dihydric |-3{Trihydric |->{ Polyhydric
> 1° Alcohol > 2° Alcohal CHy— CH—CH, CHOH  CHOH ey on
CH,CH,0OH OH CH,OH CHOH (CHOH),
Ethvl alcohol Isopropyl alcohol Ethylene glycol
CH,CH,CH,OH CH,—OH CH,OH
. Yegoh iy 2 ¢
w-Propyl alcobol CH, | Glycerine/Glycerol CH,0H
CH (Propane-1,2,3- Sorbitol )
> Vinylic CH,=CH—OH = 3° Alcohol CHy— C—CH, 2 triol) (Hexahydric
alcohols ~ (Unstable) (l)H | alcohol)
tert-Butyl alcohol Propane-1,3-diol
*
> Allylic alcohols CH,= CH— CH,—OH CH,=CH-CH-CH, CH,=CH—-C—CH,
Prop-2-en-1-0l CI)H (l)H
(1)
"“'m"*" 2-Methylbut-3-en-2-ol
IOH ?H (3
CH,0OH CH—CH, CHy—C—CH,
> Benzylic alcohols @
Benzy! alcohol 1-Phenylethanol 2-Phenylpropan-2-ol

(Pheny oy anel @) 39)



Methods of preparation of alcohols (ma’ra?rﬁm)
1. Hydrolysis of Alkyl Halides (W%msgmmm)

Alkyl halides on hydrolysis with either aqueous KOH or moist Ag, O yeild aIcohoIs(GITsﬁ'J KOH fhrar s
Ag,0 & T HohIScl 6ellSS Pl oTel ITTEC [hdT ST Al Techig ol §o1d1)

FORap 5 p- OH' + KX

RX_ AgZO(moist)

> R - OH + AgX

2. Hydration of alkenes (3TehTeT T ST dToTeT)

Direct addition of water to an alkene is an acid catalysed process in which addition takes place

according tp Markownikoff’s rule (3Teehlal & STeT ST ARTST Teh 31T 3cURA TTRTRAT &, forga AeraT
ATHITARI® FAIH & TR BT e)

H‘ o -
>Cc=CZ + HO — f‘?‘?ﬂ
H OH
CH,CH=CH,+ H,0 = CH_CH-CH,
|
OH

3. Hydroboration-oxidation(ﬂ?@m MW)

Diborane (BHj; ), reacts with alkenes to give trialkyl boranes as addition product. This is oxidised to

alcohol by hydrogen peroxide in the presence of aqueous sodium hydroxide. (gl'éﬁlﬁ?f (BH; ),
3TchIAAT B ITTRTHAT FTh Teh AT TG SIS TSl ST ST & St STl T I3TH gIBFASS
1 3UTEAT H FTS 3ot WRIFHISS GaRT eI gle Hewhigel ol & 1)

CH,-CH=CH, + (H-BH,)),—> CH:,—{I:H—E_:H__,_

H EH,

lt:] 1-CH=CH,

CH,-CH=CH,
(CH,-CH,~CH,),B ¢————— [CH,-CH,-CH,),BH

H.,Oi 3H,0,. OH

3CH,~CH,~CH,~OH + B(OH),
Propan- 1-ol



By reduction of aldehyde and ketones (¥fesg133 3R F1eleT & 3rqaaeT gar)

Aldehyde on reduction with lithium aluminium hydride (LAH) gives 1° alcohol while ketone gives 2°

alcohol (UfeSgISs &1 TATAITH TegHITIH 8153153 & ATY ITT el TR 1°3ehigel JaTeT el o
ST el 3 T 2° ehgd ST 8)

R—CHO =5 r__CHOH

1° alcohol
R R
Y LAH
SC=0—""> CH—OH
R R
2° alcohol

Here the reducing agent may be Zn/HCI, Na/C,Hs0OH, LiAlH, or NaBH,

4. By reduction of carboxylic acid and esters (T€eX 3R FraffFafae e $Y sraaae gan)

LiAlH,

RCOOH —5 R — CH, — OH
LiAlH,

RCOOR' — CH, — OH + R'OH

5. By hydrolysis of ester (TFEY T STel TTHC GdR)

H+
RCOOR' + H,0 — R — COOH + R'OH

6. From Grignard reagents (f3IAR 3T #ATRI @)

Alcohols are produced by the reaction of Grignard reagents with aldehydes and ketones.( T@RTEIR
3TTARHTRT P TTesgrss 3R HIelT T AT ATHATHIAT et W 3Tehigel ITed gidl §)

The first step of the reaction is the nucleophilic addition of Grignard reagent to the carbonyl group to

form an adduct. Hydrolysis of the adduct yields an alcohol.( 3TTHTHAT & TUH TRON ﬁ'aﬂﬁfﬁlﬁ'ﬂ?ﬂ\%’tﬂ'
TR 31T AFF T AR FIISTT TeNcdTe & STt 37T I 3Tehigel UTod 81T 8)

:cﬂh + ﬁ+ﬁg_x _ ::F—U Mg —X
R . (D
Adduct
_H.O0 >C-OH + MgOHIX .

R



The overall reactions using different aldehydes and ketones are as follows (ﬁ'@ﬁr U ic%%lg?;l IR Fre
$r g rfAfRaT Aefaf@d @)

L0
HCHO + RMgX — RCH,0MgX _Ho, RCH,OH + Mg(OH)X

R R’
; . I I
RCHO + RMgX —> R-CH- OMgX —“25 R_-CH- OH + Mg(OH)X

R.l RI
| |

RCOR + R'MgX —> R-C- OMgX o, H-(lj- OH + Mg(OH)X
R R

You will notice that the reaction produces a primary alcohol with methanal, a secondary alcohol with
other aldehydes and tertiary alcohol with ketones.( 3ITT 3@ THd & FT AT & ATT NTATAR

g, fhHT 3T Uieserss & ATY Sfadiae edlgd dUT HIEIA & WY JdIae dehlgd IIod
gt e 1)
Physical properties of alcohols (I-HWWEFI aﬂﬁ'cF?l'UTﬂ'Jfl')

Alcohol shows a intermolecular hydrogen bonding because of which their boiling point are
higher than the corresponding molecular mass hydrocarbons, a physical properties depend
upon the alkyl part. Amongst isomeric alcohols, the boiling point decreases in order

1°>2°>3°

(3P Ied Uh SHRUINID BIZSIoM ATEY Bl STl ¢ oD HRUI ] HYIH Gaferd
3T SoaHT IS SIdhTa 3 S BIdT &, Hifdd 0T 3fedhisd UFT R R Harg
AT 3fehigd & H Y, HYIP Bl U &I HH

1°> 2°> 3°8l)

. R MR
H/ R [
H/
. . H. R
RH o Hiate
\H H_/ \R )
H
D* E:)/ H\O___fp‘
H‘/ \R ) "
R



Chemical reaction of alcohols

1. Reaction with active metals R—OH+Na—— RO"Na* + 1H2
2
2 Reaction withP X, 3A0H +PX, —— 3RX +H,PO,
ROH +PXy — RX +POX; +HX
3. Reaction with SOCI, ROH +S0CI, 2% ACI 450, T + HCI T
4. Esterification reaction Q

|
+ '1

R—O0H+A’CO0H —= R"COR +H,0
OH of acid goes withH,0

—_- (o} (0}
5. Oxidation CH30H —— CH,CHO —— CH,COO0H
(1?)

CH3 CH3
I [0} I
CHy —CH—OH—— CH;,— C =0
(2°)
CH,
l
=== CHy— C-— OH — CH,COOH
CH, CH,

I (0] I i0i
Gl Gl —y By —3

| l
CH3 CH2

(3°) (I:H3
CH;—C  +C0, T+H,0
Il
0

6. Reaction with HCI R—OH+HX— A—X +H,0 =
Reactivity with alcohol is in order 1° < 2%¢3°
7. Dehydration | . | M N pmC O
= tea N

H OH



Distinction test for alcohols(mﬁﬁ?m ﬁE‘IﬁH‘UT)
1. Lucas test(gHT TIETOT)

A mixture of conc. HCI and anhydrous ZnCl, is called

Lucas reagent.
LLucas reagent

1° alcohol — No reaction or no turbidity

Lucas reagent 3 5 .
—» Turbidity or cloudiness

appears within 5 minutes.

2% alcohol

Lucas reagent .. .
» Turbidity or cloudiness
appears immediately.

3% alcohol

2. Victor meyer test (faeeT AT qdiaToT)

’ Primary alcohol | Secondary alcohol | Tertiary alcohol
RCH,OH R,CHOH R,C— OH
2 AgNO
RCH,— NO, | Ao \L AgNO,
\LHNO, R,CH— NO, R,C — NO,
HNO, \L HNO,
R— C—NO, R~_ '
| ,C—NO, No reaction
~N—OH R” | | NaOH
Nitrolic acid N=0
i NaOH Prendonito Colourless
R— C—NO 5 l NaOH
L|I— O Na* Blue colour
Red colour




\‘\.\ MM

3. Dichromate test (Oxidation test) (glsaﬂﬁzqﬁm (3T TeRor gfYeTor)

T \\\\\\\\\\\\\\\\\x\ | waa— Tertiary alcohol
RCH,OH R,CHOH R,COH
(O] | Na,Cr,0, + H,SO
L 250 (O] | Na,Cr,0, + H,80, | [0]] Na,Cr,0. + H.SO.
RCHO
Aldehyde R,CO No reaction
. = (solution remains
[011N8:Cr:07 +H,S0, e orange)
orange solution
RCOOH
Acid becomes green)
(orange solution
becomes green)
Conclusion (fas&Y)
Alcohol Dichromate(Oxidation) | Victor meyer test Lucas Test
test
1° Acid (Orange colour Blood red colour No turbidity
becomes green)
2° Ketone (Orange Blue colour Turbiity in 5 minutes
solution becomes
green)
3° No reaction Colourless Turbidity
immediately




Preparation of phenols (FYeTer %7 faT=eT)
1. From haloarenes (%?ﬁﬁﬁ:[ '\Q)

Chlorobenzene is fused with NaOH at 623K and 320 atmospheric pressure. Phenol is obtained by
acidification of sodium phenoxide so produced (T@ﬂ?ﬁ‘qﬁﬂﬁff NaOH & IT 623K dTd 3iX 320K

AGHS &Te TR HeTfele fomam ST § . 58 T Tee STH haAlerdrss & 31eclel et O fheilor

Yo 81T )
Cl ONa' OH
623 K HCI
+NaOH —— _—
300 atm

2. From benzenesulphonic (afrﬁ?ﬂ?ﬁﬁiﬁ GIW@)

acid Benzene is sulphonated with oleum and benzene sulphonic acid so formed is converted to sodium
phenoxide on heating with molten sodium hydroxide. Acidification of the sodium salt gives

phenol.(SlleT AT HTIIH SaRT eIl fohdT ST & AT SH & UTed Tl feh 3T AT AT
& T IRA T Q13T hatierarss & aRafdd frar rar &, Aif3as daur & 3oreT & Rhater wred &t
ST E)

SO,H

OH
()Ir.—*um [1] NaOH @
[il] H*

3. From diazonium salts ( SSfI< STESI=TH FIUl )

A diazonium salt is formed by treating an aromatic primary amine with nitrous acid (NaNO, + HC!) at
273-278 K. Diazonium salts are hydrolysed to phenols by warming with water or by treating with dilute

acids. (ITafAs QAR 31T Fr 273-278 K AT R ABEH 318 (NaNO, + HCHT I1y 3fRfemar
CART SIS TATH SeTdl . STSSil o1 AH STaUT STol o AT TRH el I AT o] 31Fell o AT FhaT hiad T

qufed g oid & 3R el da & 1)



T
o
=D

NHo N, OH
NaMNOs Ha(0 n N_. + HC1
+HC1 Warm
Aniline Benzene diazonium

chloride

4. From cumene (aqm'—r @)

Phenol is manufactured from the hydrocarbon, cumene. Cumene (isopropylbenzene) is oxidised in the
presence of air to cumene hydroperoxide. It is converted to phenol and acetone by treating it with dilute

acid. (ITeT T 3cUTET FTagIeTale e & e STTaT €. Fgeter (rsa e softer ) A arg
39TRAfa & g gTegIoRTeFuTSs A 3ifreieht T fordm ST 81 o] 319l & AT fohdm garT 58 Hredter
aer v # gRafda foar srarg))

CH CH,5
CH,~CH C,—U O-H OH
Cumene Cumene
hydroperoxide

Physical properties Of phenol (@Fﬁﬂ Fr Hiflas ?l'UTE]ﬁ)

Physical state EIGED JTEAT): Phenols are colourless crystalline solids or liquids (Cﬁ?ﬁ'ﬁmﬂ
foree a1 a1 el TerT g 8)

Odour(?fﬂ') :-They have characteristic phenolic (357 91H Taferse W—ﬂ'ﬁvﬁﬁﬂﬁ%)

Solubility(m): Like alcohols, phenols are soluble in water due to the formation of hydrogen

bonding with water. Phenols are less soluble than alcohols due to large hydrocarbon (benzene ring)
part. (3TcehTg o & TG, STol o AT BISSIolel TS & HROT Bleilel STel H Foleliiel Blcl & | 93
BISSIehISIeT (SIsilel ToTd) 73T & SHRT BeAlel Ieehigel hl Jetall H i FoleRNeT Bl 1)

— Phenols are soluble in alcohols, ethers and also in NaOH. ( tﬁlﬁﬂ'm, é’W}ﬂT NaOH & &Y
CEENICKICE)




Boiling points(ﬁ'il?-l'ia?) : Much higher than the corresponding aromatic hydrocarbons and haloarenes
due to intermolecular hydrogen bonding.( 3TdR0Tide E‘IB;"IG!HE]TIHU % HRUT GaTOd WiATeH
gISgIhee 3R galied @rgamﬁagr—raﬁm%*l)

Reaction of Phenols (FYsTTel & 3fATRITT)

Reaction with metal (¥Tq] & WY 373 fsham)

OH ONa
2 @ +2Na —> 2 +H,
Phenol Sodium phenoxide

Reaction with NaOH(NaOH & & 37fR fsha)
- OH ONa

+NaOH —> @ +H,0

Sodium phenoxide

2. Electrophilic aromatic substitutions (gmﬂﬁ'e?f Wafes PIGESHIEC))

Nitration



© Dilute HNO, @/Nﬂz ©

o-Nitrophenol

p- Nltruphenul

OH OH

COMNC. HI‘J'D3 - DEN NGZ

NO,

2,4,6-Trinitrophenol
(Picric acid)

3. Kolbe’ s reactions

ONa

OH
NaOH g HCco, § COOH
(ii) H+

2-Hydroxybenzoic acid
(Salicylic acid)

Reimer-Teimann reaction

OH O™Na*

@ CHCl, +aq. NaOH _ i),CHCl2

Intermediate

lNaOH

OH O Na*

@,CHD - @/CHO
%

Salicylaldehyde




Reaction of Phenol with zinc dust

OH
@ + /Zn—> @ + Zn0O

Test for Phenols (WIFITd BT UFY&ON)
Ferric chloride test: Phenol gives violet colour with neutral FeCl; solution

OH

6 + FeCly —> 3H" + [Fe(OC Hs),]> + 3HCI

(violet complex)

Ethers (g?R)

General formula: C,,H,,,,,0

CIassifications(aTﬂ-T:lﬂ'UT) : Ethers can be classified as symmetrical or simple ethers having formula, R —
O — R and unsymmetrical or mixed ethers having formula, R — O — R’.( gWQﬁW&IﬁWWgW%
U H T a1 ol Tl 8, G - R - 0 - R 3R SRALT I AT SR IAAGH, R-0-R ')

Preparations (fa¥a)
By dehydration of alcohols(ﬂﬂa@?ﬁ & fAteq aI}T)

Alcohols undergo dehydration in the presence of protic acids (H,SO, , H3PO, ). The formation of the
reaction product, alkene or ether depends on the reaction conditions. For example, ethanol is
dehydrated to ethene in the presence of sulphuric acid at 443 K. At 413 K, ethoxyethane is the main

product.( e 8=t (H,S0, , HsPO, Y& IR H Srepigd fsiferd 81 St 8. sifviforar a1 g
TR SR AT SR, U8 Mfifehan ot RIRUfaa oR Ak a1 8 | ST8RUM 443 K AT TR YR
3T & IUTRUFA T UM FAsiferd g1apR 31 St 8 1413 K AU TR SUATRIZAT T STG BT & )

H,S0,
443 K

CH,=CH,

CH,CH,0H —>

H,S0,
413 K

>C,H,0C,H,



The formation of ether is a nucleophilic bimolecular reaction (Sy2) involving the attack of alcohol

molecule on a protonated alcohol, as indicated below (%WWWW%&W NS g
SFNfeRaT (s, 2 31TNfaT )8 o e igial S1U] Udh UIeHAd Siehigd U] UR S{THHU] H3al § oIl Bt
REIRIKICIN

H
(i) CH-CH~O-H + H — CH,-CH,~O-H

. EX] Iﬁ __/H £
(i) CH,CH,~ 0% + CHCH.= OX /= CH,CH,~O~ CH,CH, + H,0
|
" H
+
(iii) CH,CH,50— CH,CH,—> CH,CH,-O-CH,CH, + H'
H

From alkyl halide (Williamson synthesis)

e+ -
R-X+ R-QONa——— R-O-R' + Na X

Mechanism (fspaTfafen
HF!IC -_-,f'_'_- ﬁ -n UH:!I
H,C-¢-0-Na + CH,Br —>CH-8-C-CH, + NaBr
. ] e S e 1 s
CH, CH

3

a. Williamson synthesis can be used to prepare ethers containing 2° or 3° alkyl groups through
Sy 2 mechanism. (fAfTHE TRAYUT BT ITANT S,y 2 TohaTiafdl & AT I 2 ° T3 ° 3fchIzd
TR ¥ Jod SWR DI IR B & e fhar ST g1)

b. In this case, the alkyl halide must be 1°. In the case of 2° and 3° alkyl halides, elimination takes
place. It cannot be used to prepare dialkyl ethers. (an@rff, W%ﬂ@ 1° eﬁ:naﬂ%m
2 ° 3R 3 ° IeHIZA BAISSH & HHA B, UARARA a1 8 | SUHT ITANT SAfdhd e3d daR

HA & o et fpar s wbar g 1)
CHy _
CH,-C-Br + Na(Q-CH,— CH,-C=CH,+NaBr + CH,OH
CH, CH.

3
2-Methylpropene

c. Dehydration of alcohols for the formation of ethers follows the order: 1°>2° > 3° (’&R%W

P T 3fcpIgd BT FASIIPRUI HTHH §:1°>2°>3°)



Physical properties (‘l-ﬁﬁﬁ? '{[UTEITf)

Physical state and odour : Dimethyl ether and ethyl methyl ether are exceptionally gases at room
temperature while all other ethers are colourless liquids with characteristic ethereal smell.( @Eﬁlﬂmﬁ

SR 3R T U SUR HH & dIHH TR SGTYRY 70 J 1Y g, Jaf 37 gt SR ARy s
Y S R TR RA g 1)

Solubility (ﬁm

a. Ethers are soluble in water to a certain extent due to hydrogen bonding. (Blééla:l S D HRUT

SR VT A S 8 db Ya-Na g g 1)
b. Solubility decreases with increase in molecular mass. (Wﬁaﬁmﬂﬁq@$mu

ERENINSIEZ RS

c. Ethers are fairly soluble in all organic solvents such as alcohol, chloroform, benzene, etc. R:W-ﬁ

FIEHD [AAID O SehIgd , FARIBIH, SoiH, 3 H SUR BT gaT=Ma gid g )
Boiling point (YD)

The C-O bonds in ethers are polar and thus, ethers have a net dipole moment. The weak polarity of
ethers do not appreciably affect their boiling points which are comparable to those of the alkanes of
comparable molecular masses but are much lower than the boiling points of alcohols as shown in the

following cases (%?Rﬁc-o &n‘q’ugﬁﬁéﬁﬁ%m é@m%ﬁmwmﬁléwﬁ&m
YT ST DHYFID! Igd YD THIAT 5] DHRcll, Ol b THTH SATUIADH GHHH aTel Hodhel b
HUTB P JHH BT 3, T I 3iefaeIcl b HUTB! § Igd BH I 8 | o1 ol e ferfa fRuferat &
CRUBIRICIES)

Formula CH,(CH,)4CH, C,H:-0-C,H; CH,(CH,),-OH
n-Pentane Ethoxyethane Butan-1-ol

b.p./K 309.1 307.6 390



