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Alcohols, Phenols & FEthers

Feplacement, of H atom of a hydrocarbon by
the -OH grovp Forrrs yfves an alcwohol or
phenol.  [eplacement by  -0R / -0Ar gives

an ether.
:

7-04 (al) Ar-O0H (phen) R-0-F (ether)|<-3

<- classes

Cla.ssi-ﬁ'cah'o_n oF Alcohols

(a) '37/ no. of -OH grovps .
mono- {F) 9 di- (27 o tri- (3) / po!y—

(b) '37/ 2 hybn’disaﬂon bearfny -OH
sp’ C-OH  ->  alkyl alcohol  (regular)
o c:0H o vinylic /  phenolic

() 57 C  type (5,33 cmly) ; . E
1 (-cHoH) ) 2° (cH-0H) ) 3 (>c-oH

Allglic - -0H on sp3 C rext to C=C double bond. 1
Benzyh'c : -0H on sp3 C nrext to benzene ring. 3
Vinylic : -OH directly on sp2 C of C=C.

Ex. CH=CH-CH-0H (aiyt) ; Ph-CH,-0H (oenzyl) - '

Phenols mMono- di- or f'rﬁ)yc{rfc (caf'echol, etc.)
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Momenclature

Alcohols (TZUPAC) :

feplace e’ of parent alkare by suFFix ol

WNMomber chain from end nearest to -OH.
Po/yhydrfc ;. Keep ¥ ‘o' add di / tr

/

CHBOH e mefhanol : CZH{"OH = efhanol < - common

<- names

HOCH -CH,0H  ->  ethane-/,2-diol  (ghycol)
Propane- it S teel -7 9lycerol.
(CH)Cc-0H -7 2-methylpropan-2-ol  (+-BuOH)

Phenols
CoHs-OH itself is pamed  phenol  (also IUPAC).
6-, m-, p- pretixes vsed for di-substituted.

b-Cretol = Z‘rnef'hylphenol cartechol =

s

. x*
benzene-/,2-diol / guinol = benzene-/,5-diol.

Ethers

Common - name the two alb(-yl groups’ alphabeﬁ'cally

8 ether. | Same grovps -7 prefix  'df.

ELEAC © sraller -0R named as alkoxy substitvent ;
larger R /s the parent hydrocarbon.

Ex. CHEOCZHS_ = ef'hylmefhyl ether = methoxyethane

Cng_OCHS, = anisole = mef'hoxybenzene.

/
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Structure of Functional Group

@icobel = Cc-0-r ;€ s ] 0 s o
C-0-H bond anyle = {0y c/e‘g € = /07 dey).

FReason - lone-pair 7 lone-pair repulsion on 0

compresses the anjfe.-

Pheno! - -OH on sz C of aromatic rfnﬂ.
C-0 bond Ienyr‘"h = /36 pm (less thar methanol)

due to partial douvble-bond character (resonance).

Ether . [FR-0-7  bond angle = T 7 s
due to steric repulsion between b_ulb{y /?ﬂroups.

C-0 length = /9/ pm same as in alcohols.

Preparation of Alohols : From Alkenes

() Add-c afalysed hydra tion (Marckounicou)

ci =clf ' + 0 -2 dbchon <= di.

- H2509

Mech = (/) H* adds 7 carbocation
2) HZO attacks (3} deprotonation

Gi) Hycfrobora tion-Oxidation (anti- Markouvnikow)
el el £ (BH) -7 FcHcH 8H
When B0 /JOH -z ACHICH OH. L4
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Prep of Alohols (contd.)

From Aldehyde.s & Ketores
(i) Catalytic hydrogenation ( Ho /a0 BE d
cHo + H -2 el 0f (17

Fe=0 + M~ = Rclh 0 i)

(i) 57/ /VaBH"‘/aor LiAIHY (chermo-reduction)
Same product LiAIH. is stronger but
P / g 47

expensive I/VaBHL, sate & selective.

From Carboxylic Acds & Esters
FCO0H  apso G O [ G) LidiH, ) H 7]

E sters reduced co:rnrwercfdlﬂy by H2 / caf'alysf'.r

From Grignard Reagents .
f?'/l/{gx + FRCHO - adducf' - HZO -7 ok alwoho

HCHO + Rramgx  ->  RcH )M 1dkg

< - methanal

RCHO + RMgX -7 /"'ﬁCH—dH'ZJ"ﬂ

<- aldehyde

RRC=0 + RMgX -7 RRRC- - 3ckg

< - Kelone

C-xr{gnard is a vwversatile C-C wond ﬁorminﬁ fool

~ moisture must be excluded (decomposes ﬁ/l/fy)().
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Preparation of Phenols

/. From Haloarene.s (Dow proces.s)

PhCl + waOH -7 PhOta -7 PhOH-<23 K

<- 320 atm

Audification of sodivm phenoxide \gf'ue.s phenol.

2.  From Benzene sulphonic acd
CeHé + HZSOH (oleum) -7 CQHS_SOBH
Then AMa0H (Fused) -z FPhan o HE > PEGE

3.  From Diazonivm salt
Ph-rt, + pMarl, ) HCl (273-278 K

-7 BPhplcl sz MO ) a2 BN
( ~v, + HCl evolved )

= From Cumene (industrial ?)

Cumene = a'.copropy!benz‘ene.
e S Ph-CH(CHS)Z .0 (air) -7 cumene
hya’roperoxide. ;

Step 2 -+ di T -z PhOH . (cH L=l

Phero! + Acetone (by’producf ") <- world

ZSUBEL

Most PhOH produced worldwide wvia this method.
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P h:/.sfc al Properties

B oiling Points

B.P. of alohols & phenols 77 hydrocarbons,

ethers, haloalkanes  of comparable M./

Reason : intermolecular oo H»bondinﬂ via -0H.

alkane < ether < alcohol < for
<- same MW,

€9 CzHe (189) < MOMe (298) < E+OH (357 K)

Within alcohols - BE rises with C count

Crmore vdV). Branchinj lowers B.P. (less surface).
Order - s 2? 7 '3° for same C Stount:

Solubfh'fy in Water

Lower alcohols (C/-C3) miscible with water -
form H-bonds with HZO molecules.

Solvbility drops as alyl chain (hydrophobfc)
grows.  Phenol partly soluole (8.3 g /) /00 mL).

Ethers

C-0 bonds polar, but A0 -0H =7 nc; H-bond
between  ether molecules.

B.P. (ether) B.P. (alkane? of similar mass
<< B.P. of akohol.

/
Ethers H-bond. with water i mukt:bt]’ffy alcohol.
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Reactions : 0-H Cleavage

/. Acfdffy (reaction with metals)

S o 2 M 7 2 /a0 (g)

- Bhon i 2 e -2 D Phitda A M

PhOH + waOH -7  PhOma + HO  (pheno! only )

_7 Aud strength

Brol > H20 = 2= 2 o 50 OPKQ@H

ok BNOH = /00 0 B0 = /8] HO = /s
Why s PhOH million times more acudic 7
(i) -OH on SpZ C =7 -I effect = 0-H po!an'sed
(i) Phenoxide ion s RESONANMCE stabilised -

-ve cha::ge delocalised on b e A rn'nﬂ.

Alkoxide ion cha?e localised on 0.

- Substituents om phenol
EW grovp (‘/VOZ, -CNV, ) At o'/p» " more acdic
Ef(; group ('CHS, -0F) at o—/p— .' 767 less acadic

2.  Esterification
R-0H + RCcOOH -> RC00-R + HO | <o

<- H2509

With acd chloride : use pyﬂ‘dfne (nevtralise HCI).

Scanned with CamScanner




Date : Page : ¥

feactions : C-0 Cleavage

c-0 cleavage =7 alcohols only . (pheno! shows
Bois only . with Zn dust).

/. With HX  (Lucas Test)

RO+ HX > X + HO
ﬁeachl/ffy g T iy W 4 HE = H5- = Hcl

Lycas - con.c.HCI + anhyd, Z”CI?_ <- test :

z= 1/ 2/=2 Py

2 ﬁ‘OH 2 f'urbf'dff\/ at once 4 27 $-/0 min

/

7 no furbidify at room temp (needs heat).

2 Deﬁydr’a'hbn (-H20)

el Ot = ol =cH + H0
i carc. H25D9 773 K 2 E/ mechanism 7
Ease . S o2 ) (smbflffy of carbocation).

akh - OH £ H > ROHT > KB -7 alene

3. Oxidation ;
& O | - Pcc ] r-cHO (stop here)
i fO | -alkmn0.]  Rc00H (R )

& | -zl cr0 gj f('zCZO («etonre)
OH - no oxidation under mild conditions.

w N

Sf'rony KiinQs + heat =2 C-C bond c!eauaﬁe.
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Feactions of Phenols

-0 /s a STROMG G P director and ﬂ'ny

activator (+M erfect dominates LT

/.  Electrophilic Subst. (EAS)
(a) WNitration
di. Had L 277 K 2 e- . p- | nitrophenol

conc. HAMO, 1 2,9 ,6-tri=M0, phernol  (picric acid)
(o) Haloyenah'on .
Brz 7 CSz'(Io:u 77 - rmoro’- bropip (o—, p-7
Br, / HO : 2,96-tribromophenol (white ppt)

(<) Sulphonation
taae H SO - oo Oow T) /) p- (h{gh 7!

2. Kolbe's FReaction

PHO/VG + COZ =i O—OH—C‘JH(?"COOH <- salicylic

<- acid

Phenoxfa’e = phenol i reacts with wea«

electrophile C02. (Aspmh made from this %)

3.  [Reimer-Tiemann [Reaction

PhOH + cHCl /naOH -7 salicylaldehyde | < adds

Z==CH0 &5-

9. Pherol + 2n dust -> benzene (loss of -0HJ.

< Oxidation (chromic acid) -7 benzozuMone.
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Ethers & ZImportant Alcohols

Preparahbn of Ethers

(i) Dehydration of alcohols

2 cHod > ol el 4 B0

O conci H2.S0% e i S22 on prof‘onaf'ed OH )
Works for /° R only ; 2/3° jfue alkere 7

(i) Williamson S:/nf‘hesfs

X L wKkdra -2 B0 K€ F Mo

<-tdeg RX

X = E2 elimination (Only alkenre).

Phenoxide + R-X =7  alkyl aryl ether Canisole).

Cleauqqé of Ethers (HT / Hsr, hot)

R-0-F o+ HE -» RI + R-0H (SA2, sedlier @
Ph-0-R + HE -7 Ph-OH +YR2Z° Mardl c-0 stays)
(I 0f s HE -7 8 F F (@ 0hd (0
Reachlvity ¢ 0L | 2 e, 2 Hel

Commercially Important Alcohols

X dethanol (CH S,OH) 2 ‘wood spirit. | b

cO + 2H, / 2n0-cr0,. POTSON  (blindness).
X  Ethanol (CZHS_OH? i by fermentation

of svugar -7  zymase / yeast (anaerobic).

Denatured by CuS09 + pyridine ; b.p. 35/ K.
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