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UNTT - (1

ALCOHOLS , PHENOLS and EATHERS

ZAlcohols and Phends -

when o hyavoqen of; aliphodic OY avomedic
hyolvocortbony is veplaced by (- OH) group Haun Hae Compounds
wWhich are obtalmed ane callud alcshols end phenols.

R-H ———oi—-a- R - oH

Aliphedic. Hydrocarbon Alcohol

@ ox Avr—-H —2H o Av-oH
Avomnohc \m{olrocaﬂ.bm Phenol

> Also calludd  Hydvoxy Derivahive of hyyerocarbons.

Classificadion of Alcohols and Phenols —

[A] On the basis off humbexr of CoH)group -

Types
! Al R
Monol«idﬂ'c. D ha,o!ﬂ:'c i or'Polyhﬂd'n'c..
|CHQ__ - OH

CHa —OH (l:-?"":."oH
ond : CH — OH

CH,. -0 |
= w0 CHo - OH
and
oH O

OH
QL.

\bH
o
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[®.] On the bowis of hybkickzahon state of Corbow
atom 4o which (-0H) group is atlaiched

4, COMFOUY\dS hav;hg Csp2 -OH bomnd.
2. Co\-npouhds I/\qvina Cgp2 -0OH bond .

1.l Compm.mds hqv;ﬂg Cse2-0H bond

(@) Prumary ; Secondary ond tertiary Alcohols

CHa
CHa, - CHy —OH g =/CH = S H,c-é i
P () °H| ' i
“amary (I o 20 oH
e Texhiony (3°)

(b) Allylic Aleohols

In Hhese )l'xj[ae O-b edcolols OH qroup s ataiched
to the Sp* Iwbridized Cevhon wohich itsel}; adtached to
a double bonded Carbony edom.

CHa = CH-— CH, - OH = P\-op— 2-ene -1-ol
Alljﬁc alcohol

«) B&hzﬂlfc Alcohol s

T these Xype alcohds the OH group 1s axtached
to the sP> hybridized Carbon which itsell odlached
to a benzene Yiﬂa. :

CH; e OH

— Benz&h’c aleohel
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2:] Compounds hqv\'vla Csp2 - OH bond

Vinﬂl}c Alcolhol —

TIn tHhere 'L(jPe. ob cdcohol s oH aﬂ)u.P ;s QﬂqdaeA
to a double bonded Cornbony adom.

CHa = CH - OH Vin3l|'c_ Alcohol

ZNomenclq}uM of Alcohols )

1. Tn Commen Sa&-ﬂun alcohols axe namaed o GJK:;‘ aleahl .
2. Tn Common sdskm Yo word n ,Iso, Neo, Sec., terhary
efCc. axe used

3. TIvn TUPAC 3gystem tHhe name o alcohol are clex'w?cl
C.DW%POY\CH“% alKome btf 're.plqc‘ma e’ ob— olkane bﬁ ol’.

S.N. Compound Common Noame TUPAC Name_
1. CHa - OH HLH\A’\ Alcohol Methano!
2.| CHy—CHs -0H Etwl Alcohol Ethamol
3| SHy-§H-—8H Isepvopyl Aleohol Propan -2 -ol
CHa,
u. CHay - ‘CH —CH_-CH,~-OH | Tso pgnJHI Alcahol 3- Me:l'ht,l Bufon -1 -ol
CHa
5 C'l'ia L]
"|cHa-C-CHy-CHa-cHy | Neohexyl Aleshol 353 - dimethy|
CHq buloan -1 -oL
G. (s
CHy —C- CH,-CH,-CHq | Tert. hexyl Alecohe) Z-MeHyl pentem-2-ol
oM
ol I e Ethylene Glycol Ethom - 1, 2~dliol
CH, -OH
B " C-H"' QH - a
Y o Glycexol Propan-1,2,3-triol
]
CH, — OH

City Light Colony, Piprali Road, Sikar Contact No.: 8003024131,9309068859 [Il



SCIENCE CAREER COACHING CHEMISTRY

www.sccsikar.com CLASS 12th
Wikite Hre. TUPAC Neme et Hne fnllouﬁr@.
T [crse 2018 ]
CaHs OH f'é;
gl He S 1T
— The IUPAC Name ofy the s )
\ 2 ’ ot
Fgren C.mv\pound 15 : |C“ ;’kOH
3,3-olime%3lp€nhm -2-ol. \ H,_C\ 7
- . -
“\\CHs.'\

Weite Hie TUPAC Nome of the j‘ol\owina CBTY\'\DDuV\o\

C—H3 By
i 3 - bhyoMmo-4-m Joerd -23-en-1-0ol
el om0 - 4 - medhylpe

Draw Hae struchw o) Hex-L-en—3-diel from eHomol ?

EBL' 6 5 Y 3 z !
CHa —CHy — CH, - CH = CH=CH,

cl
ENomenclodure of Phencl )

Phemol 15 a l‘\ﬂdmxkj deyivarve 0_’} benzene .

» In IULPAC ond) Common Sa«s*-mm 1k 15 Known as Phenol.

' oH OH
O OH OH { 1
&'MP‘Q. IH |©ch3 | @ QN\b@, NO7
: C‘Hs NOo
Comwiont =» DPhevol  O-Cresol M -Cveso| P-Cvese) Prievic Acid

2,4, 6 - Trmhro

TUPAC-> Phendl 2-Methy! Phenol 3- Md‘hy\ Phenol U-Medhy! Phenol 3
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Nome of Sowe Divwdric Phenel -

oH oH &
©" O
oH ,
Commo . OH
17 Cotechol Resovsino] Bl
TUPAC > Renzen-1,2-diol Berzere -1,2-diol Renzene- ), U<l

Stuctune of Alcohsl ond Prang) group -

H JuLPM 109‘ H
N 10! _.96pm v/
H—C~ N @ Wi
/gt Ty
H 126 Pm

(L) I~ alcoho! Hre orygen atom of oH 3r0up 1s addached) with
e Conbon of alkld qroup by o bond ard i alcohol €-0 bord
Lm@w\ 1S U2 Pm emnd C’O“H bond amgle 1S 108-9°%, tohich
15 less Hhan tetvehedyal emale_ Sue to the presence of J.ong,
[JP:-.IK of electyonn o oxygen odom .

In olcohol botn (-0 oamd 0-H bond Ghe polar 1M Nodume .

(2.) In phevio) oxygen atom of OH qroup s atdached wnth sp?
Hjb\r'sdizecl Corbeon OJL aromadhc Y;na-

aearne The C-0 bond lena'f‘h W pb\mal 1S 136 Pm tohach 15
2012 less +Hhany alcohol due to -jlol!oun'n% YEAAOYIS —

(i) TIn phenol lone paiv of oxygen is ijugaﬁom tita 31 -bend
of axomakic ving ond acquire partic) doukle bend character

(1) T phenel oxysen edom is atfached] 4o sp* hybr\etized
Covdboon.
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(@) By hydrahon of alkene -

Whan alkeve veact with taoder n +he presence of
acidl codalyst | than alcohol is fovmeol. On ur\s\-jmme)hﬂa:d
alkere , whan wadey moleade 1s added, +hen Pbroduct 1s
:fo-rmecl accmd,mg 30 Markovnikew ff's Ru.LL

+
CHy—CH=CHa + H-0-H ' » CHs-GCH-CH3 Lc&se]
2013,
Propene OH ouls.

Propan- 2-ol
W Mechanijsm : - [cese2o0127)

step 1 H,0 + HY — H, 0"

H (cBsE 20177
~ - l,‘. 1 + e
/C—*C:: + HC}Q—‘H — "'(‘:"'C_/ + H,0

Srep E H /\ };1 T
Vs ) N W S .
--?-—-C: * H':.p‘_ C'. ‘!: S
Step 3
H H H OH
\ 1 ' 4 /\” [ I +
¢7C-QGH + H 0 —> —C-C- +H0

(b) By hﬁrobamﬁon - ox\dodion -

When alkene yeack with ciborane (B, Hg), Hhen trialkyl
borane 15 formed uoh,'«cha—'weé aleohol by Hhe oxidahon of
H,0, i presence of aqueous sodium hydroxide .
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CHy— CH=CH, + (H-BHy), —> CH, -CH-cHa
lCHS-CH =CH,

CHa=CH=CH, r
(CHy- CH,- cH ) B - 2 (CHa-CH, - CH, ), BH

HQ_O l 3H)—02..J 6""
[ce.se 2013,1¢ )

3CH, ~CH, — CH,-OH + B (0H),

Pmpan -1-olL

2. From Carbonil Cﬂmpmna'.s -

(@) By Hre yeoluction oy alddrydes and kedomes

Alcdlehydes omel Kedomes o veduced do #he Coﬂeaporlahrg
aleohols by adclition  of hydrogen in the presence of veagend
Like Pt, Pdy Ni; LiAlHy , NabHy etc.

> AHehade a‘:\ru Ph‘xrna.hg alcohdl and katone a—'web .Se.t_mdawaj
alcolpls bJ He rveduchom.

{ In presence Oj Pt /P e takKeHa & yeat ot Hhese toke ?_H}

R-CHO + H+ _E__-, R-CH, «-OH
Aldehi\jo\ﬂ F}c}ma)uj Alcoho!
R - €= R Hg O R -cH-R
0 oH
Ketone Secondary  Alcoho]
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Name +Hhe Ye_ca.aerd which 18 used M the follawin& Conversiom
Buwon - 2-ove to buian-2-ol

[crse 2008]]
Sel.  NiNz oy LiAlHy

(b)Y Fowm +he reductHon of Carboxylic acid and eatey —

Cahbox\tjﬂc_ ccidl ond eater 8»'.%5 alevhol by yeduchon.

- 1ALH
R-€-06H . uyH ____‘LL'M R~CH2-0H: + H,0

(o]
Canboxylic Acidl Alcoho)
R-c".l-‘;-o—R + UH -__-g.L'AlH"' R-CH,-OH « R-0H
o Alcoho)
Estex
3 Fyom Gviaiaho\ REc:ﬂeni’ - [cBSE 2009 )

e anﬂﬂa}ual veagerd veact writh ajd.ala.jo{ﬁ. and
Kedove | Han aleohel is Foxmed

" &- &+

>C_=0 + R—(—-Ma-—x — >cl—5N%—X]
R Adduct
/c|; OH + Mg(oH) X =
Alcohol R

(@) when fofmalde,hjole ( HCHO) feeact wrth Grignm:.ol veacjad‘
then primary alcohd is formed]

H,0 R
H-CHO + R-Mg-X — H=CH-0 —5+H-$H'°H+M3<H
R MgX R °

(R - CH,-0H)

Prima Yy aleohel
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How wiill you Convert  ethanal to propon -2-o0l 7

So| [crsE 20137

HSC\CZO CHaMg L C.H3\ /OMaI

He SO~
H CHa

E Hhanal
c 3
H £ CHo H-H,D
Propan-2-ol

(b) Othex a)clelnjole. 8,}\;65 SE'CoﬂclaTj alcohos WiHA R- Mg - X

R-CHO + R-Mg-X —> R-CH-0 HeOH, R -CH -OH 4 Ma::x
R Ma-'x R OH
Sec- Aleohol

(€) Kelore a—lveﬁ {er%e'qrj alcohol i Hh R-Mg-X
R

- X
R-c—R + R-Mg-¥ —» R—C—R ﬂi’ﬁag-c'.—nwb’
T d ] ! SoH
(@} o-Ma_x OH
Tey. Alcohol
Preparation Method of Phenod Ccese 2013 7)

In ledoovedory phenol 15 prepanes] by benzene
destvatve bj anyone ‘c}_-'{l He j'-ohouﬂv\g me Hhoa!l -

L. E’rom haloarenes

Chlovyobenzene 15 fusred Wity NooH at 623k and
320 atmospheric pressuve. Phevol 15 obfoimed by acidlificakon

of Sodium phenoxide so produgeof.
o onN& O

623K A\ HC|
@ + NaOH —m> _— @
200 adm
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2. Fyom benzenesulphonic acid -

Benzene 1S Sulphcmod'ecﬁ with oleum and benzene
Sul!::homc acid So formed s Converted to soocium Phenoxide
oY) lr\eaj-ma ity molteny Soolium hychoxide .

Acidification of the Sodium sakt Siver pheriol.
SosH i

@ oleum : U) NaoH @
@ Ui) H"'

2. Fyowm digzomium Sedis -
A diazomium salt is formed by -!-re_od%wca vy avomedic

Pm\ma’”j amene with nitvoue acid (NaNoz + Hel) of 273-
Diazopium Salts ane hnjo\rolgsed to phenols by l»octrmn'igr

278 K .
with  wedey ov by ’rreod-m% with dilute aads .
F:Hz. N-,._C‘I
@NuNh @———-—» ©+N + He)
Z shc o
Amiline Renzene diqzonium
Chlo‘nde.

oy
"I/lf-' From Cumene —
Most of the p‘nex:ol 1S manufqaw From cumene.
In +his method Cumene is oxlidised vy the presence Of o
Hhewy cumene Hydvoperoxide is obtaumes! , Now it veack

with dilute acid and gives phenol and acetone.

CH3 CH3
H:!C CH —0-0H
R
Cumene Phenol A celone.
Cumme Hydvoperoxidle e €
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ZPhﬁsic:.L_ Properties >

» Boiling poid -
-> The bcﬁ“na IDCHV\:}' Dt‘ alcohols and phu\el_s increasre

with increare in the number of corbm atomsg ((increase m van
der walls Ffovces).

€9. Boiling poind of Butemol 15 move than ethanol because )
butanol clkyl group ib large and its  molecwlan weidld‘ I

also move than cthavol.
[cese 2003,117]

> Tn isomenic alcohol, the baling pont of unbranched alcohol
wll be more Hun byomched alcohe) -

Therefove +Hhe bo}\ina pomt of different aleohol wil)l be o
PAtmary Alcohol > Sec. AMlcohol > Teatiavy Alcoho)

[ becauce of decrease in Vam der walls forces with decrease

in Swhface asea ] [case 2008,117]

—> The OH in Alcohols and phenols 1S invelved 1 miermoleculay
hyelvo gen bOﬂ:!.A'na-
: *s
| N T
R—?—'H—o---H-—?---H-O-" H-0---H t? H ?

H R @ O @

» Salub;\;“y

—> Solubilidy of alechels emd phenols in wates 1S due to their
ability to form hyshmgen bonds with mater molecues .

—> The solubilify decreases with imcrease m size 0f alkyl) anyl
(hydvophebic) gmups.
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~ © ~
H
"’ H
CHa — CHy — CHy — O~ HNo
\ I
A
P
H H

ZCM.MiCnl 9rog:=h'u of Alcohols >

Alcoho reprexend Hae }o”owina hoo {—ajpe), of chamical
Yeachion -

1. Reaction i which cleavage of —»O—%«H bornd tokey place
2. Reaction inn which clea vesje of -C -';—c:H bond takes place

(1-) Reaction in which <leavoge of -0-':,—-H bond takes place

In +his Zype veacton aleoho) rveact as nucleophile and
the ovder of Yeaah'v'r-kj of different akshol is ax -

B;iwn-rg Alcolel > Sec. Aleohol > Ter{-r'm:j Aleohel

(1) Acdic Natue of Alcohe) anol Phene!

(8) Reaction with metal :

Aleohols and Phensls yeact with achve medals such
as sedium , pota ssium and aluminium +o yield Corr%Pmd{n%
ckoxides / phenoxides and hydrogen.

2R -0-H + 2Na —> 2R-0-Na +Hq
Sedium alKoxide

oH

. gre
2 © +a2Na —s 2 © & B
Pﬂl?\bl Sod‘lﬂﬂ'\ Pkeﬂo ng_
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OH ?Nﬂl

@ + NaOH ———-'a-© + H,0

Sedium phenoxide_

() Addity of Alohol —
The acidde nodtune 0F cleohel 18 due to +he Pcla.h.
nadure off -0-H bond.

»> Tn alcohol an elechon releasivg group (-CHay —CyHs ) Mcreare
the eleehrom dantity on oxygen adom anm decrease Hhe
polanity of -O-H bonel. Dwig to Hhid the acidic Shtngth of
adcohpl also decrease.

Therefome Hre owelen of adclj-hj of lifferant alcoh 15

ab
Ny R 3N,
. R
(2') (=)

@ Why alcohols ere weak acid +han Compane 1o Liadey 7E,<]blo.m

§g]_- In adcohel, alkexide ion is Abw'med ajyten Yemov;ﬂa HY jon
f”mc} M wader hydwxide fon 1s fovmed ajten ‘remaﬂﬂa Mt

O Bt alkexide jon is less shable Hhan Compase 4o OH
jors duc o Hhe presence of merve electyon c-lm,s‘mj 6n 0Xygen
dom. There fore | adeohol act as weak acid Hran Compesa
1to watey.

-

|
R—04+H —> R-0 <+ I-T
1
Alkoxide iom (_Less Steble )

(c> Acdity of Pheno| — [cesg 2209,i1,1s ]

Phenol 18 move acidic in nature than Compane to
altohol .
» Reason — The ionisadion of alcohsl emd phenol takes place a4

R-oH — R-0 4+
Alkoxide Ton

City Light Colony, Piprali Road, Sikar Contact No.: 8003024131,9309068859 [E
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o p
@ — » + H'
Phenoxicle Iown
(Mo S4able)
Due to the 1«484«11 eJec\-mnaacd-{\ftb of spP? kﬂbviclised
Covboon of phunal Jdo which —oH 1s atdached, electvory dens

)
Aecreases on oxygen. This ncrease Hae polarity of- 0-H bo:f
ond yersuwd ivi an ivcresde 1v) jonisehon of phanols Hhan that-
Dt alcolhols-

In alwhel alkoxide jon s forrmedt cmal M phenel,
phenexide 1o o-b:kh. “removing HY lon. Phenoxide ion is morve
stedle due 4o yesorance than Compese to alkoxiole Ton .
Therefove phanol is mose acidic Hwmn alcohol.

Explaun the following obcervadion -

[ case 2009,i]]
0 and p mtrophenols @ke move aciduc +Hhan phanol.

Sol . No, b‘lj“a

an elechmm m]rfhdmw'mg-amup tohen preserd-
ot ortho omd para- positions torbdraws elechron c\em'ﬁl.j From

benzene Ying thereby clecveablma the elechom clens'ﬁg of O-H
bond ond thus, make tHhe velease of protorm eanrier.

o +Ob J
H_{c—;\'_@lﬂ:{o_ —>H' '+ 0= =ﬁ£0_
P-nitophens)
oot 0 2

© -nitropheno|

Aso, the —NO, group infensifies the megahve Charge of

Pmox'lc\e_ i and thus, stablises 1t and hence ncreases g
aadic strengtin as
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101 10 0r
{ 1
NO3
6 <& <
No,_

Hence oOvHho and Paxa n':hnpma1 er. MoYe addyc Haan pheno.

(i) Eﬂv«.‘@icﬁ.ﬁon- of Alcohel —

When aleohsl veact wrth Condooxylie Qu‘c\,qdd Chloride
and acid anhydride) then ester ls formed and +Hae Clevoge
of oH bond of alcohol takes place - This is callisl esten fication.

(@> RaacHow with Cmboxhqfit_ acid —
The Yeacton takes place in the presence o
Concevdyede H Soy.

H+
R-ﬁ OH + H4+0-R — R=G-0-R + H0
o 0
Acid Alcoho | Estey

(b)) Reachion with Acid chlovide -

R-cfat + nlo-p e R-€-O0R + Hl
o (&)
Acid dhlovide Alcolo) Estex

(€) Reaction wiin Acid Arydride.

Thd veachHov Fakes Place 17 the presence ofy acid.

R-o-H + R-—c\o H Ref=ek & Reg=sH
Acehol R-c”’ =~ [ o
g Estey Acid

City Light Colony, Piprali Road, Sikar Contact No.: 8003024131,9309068859
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(1) Estenificaron of Phanol -

lWhen prunsl yeact tsith acid chloride oy woith
Acid anhjdr;cle JHhen ecten is formed.

0
DH ?""IC-"CHs
© + cra-g-c B @ +r
o
Phe
= Acid dhoride Pheng) Acerde
toad Lea:eh.)
OH O -2 _cH
' CHy- ¢ ? -
+ \O Con- HaSoy
P — + crl:.,-‘ci-—oH
| Hy—§ o
el o Est&  Acific Aeid
Peid Pnhydride

(2.) Reaction m which cleavagqe -;-? C-—E—-OH bond takes place -

Tn Hhese ,bjpe_ of veachion, alesho\ behaves as &
electrophile -

(1) ReacHon with kﬂdmien haeles -

R fon + Hlyx ConeHU+znel,

ki, R— X + HyD
Altohe | H"j“—"‘m:]w Alkyl
Halide HaLide

> Cone. He! +Z,v\c|1 - Lucq_c, Reqaerd'

Ga,- Conc. Hel 4+2ne)
CHa-CHy L OH t R4l — 5 Y CHy-CHy—Cl 4 Hy0

Ethanel E ! Chlovicde
(i) Reaction with phasphovous halide -

RICH + P3¢l ——> 3 R-cl 4 HyPO,
R OoH el A\Ry! chloyide

Alcoho)
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How twoil) You d,lbﬁwauisln betreary budon - 1 -0l and butan-2-ok
?
Sol by Lucas veqgent [Comc.Hel + zncla] [€8SE 20183

-

CHa — CH —CH, —CH HCl+zZnd,
&——__., -— — -—
R 2 a CHa =CHy |CH CHa + H,0
OH ek

(Lowite ppt.- )

(3) Dewydvation -
Rﬂnouiﬂa ob‘ naten molecule ‘ffb'hﬂ alcoho)
1s called dekﬂclfa.h'oﬂ of altohel. Tt 1 an elimination yeachon
in which Concanivede H,Soy, Phospherus Pentaoxide (P, 0s ),
Alumma CALO2) is wsed fov dehydralion amd edkene i
fovmed o produck-

— e

|
il e (;_" - Con.Ha 80y c = C.i + H, O

T{0—

OH
Alcoho)

»  The oxder of veachvity of olifferawt alcohols fowards
Sehydration is ab follows -

TerH Secerclavy Paum
Pdcohocluﬂ > Alcono) s Aico::l’j
® Dehyeltation of Etranel - [casE 211,13 )

Ethanol undergoes d.dujdmﬁoﬂ by heating it with
Con. K80y at uuz kK temperadure.

2 —FHe Con- HaSoy  cn, =ch,
H oH TS
Ethamo)

+ H,0
EtHhene_
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® Mechanism o} duhwchodion of Ethamel —  (¢ese 2015 )

The mechanism of dehydration of ethamol in the
presence of Con. H,S0y imvolve the ]Coﬂow‘ma Steps -

Step 1! TIn HJuy step ethemo) accept proton omd foxm the
Protonaded elcohel oA oxOMUM Ton.

= + _aaR_ -I_ - 4._
H-|—ll-9 H o+ H H-¢-d—o'-n
H H H H
Ethane) Protonades) alcoho|

[Eﬁﬁdl oxomium 1o )

Step2: TIn Hua step Carbocation i1s formed . Tt 1 Slow and
Yade clateyminivg sStep.
*

+ H,0

I-0-31
I-0-X

H H H
1 Slow
H_t::__%_f_wﬁm —— H-
H

i

Step3: Tn s step ethene is formed by the elimmadtion

of a proten -
Wop_
H-CYt—¢* = e=c +nt
' ) H7 ~H
H w
Ethene
M) Oxidation -

Oxidlachom Of alcohol involve the fovmedion o
Carbon-oxygen bove with cleavage of an ‘o-H bond and
tc-+’ bond.

T | >
HiC-04H —> >c=o + H,

> This protess is alsa Kmown as dehydvogenation .
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Paim Secend onel Terh Alconel auve b ferant
x- ) % . 4
product whan oxjclised by acidic K,Cry07 ox basic KMnOy.

C' ) P&.‘umhﬂ Altohol — [cesE 2208 )
— Tt 42 oxislises] mdo aldehyde which 12
Ffunther oxidised o am acid.

ol (o]

CHa — CHa—OH ——— 5 CH3—CHO —> CHy —COOH
""H-,_O .
Adehde Acid
CHa—CH = CH-CH -0H —"C5 CHa-cH=CH -CHD
(case 2017))
How 14 the follow'ma Convesion Caoued out 7
Ethyl chloride do ethenad ? [crse 20147
so). - "
’-—-.-ﬂ e —
Etnyl chlovide Byl
YeacHon EHrano)
Co3
CH,— CHO x0a | Pec
3
E Hhanal i Mo

() Secondasuy Aleohol —
Tt L oudisesd) ido Kedome which is funther oxidised

o acids.
HaC K20, 0,/HY  HaC
CH-0H +[0] ——> Nc=o
/ —HO /
HsC Fak 3Co0]
Kedone )

CH,—CO0H + HCOO0H
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(1) TerHorw Aleohol —
T+ 4 not oxidised n C)VDUﬂwcﬂ conditon hut
n +he presence ofy sh’ana oxidisin ent; a mixhowe of
Ca}-_box\\jﬂ-«'c acid 1s formed . SN

(5) Dehydmgenotion -

Whain  Hae Vopowr of primary amd secondany
aleche) is passec) over hected coppex at s73 K (300°c), Hhan
dehychogenadion takes place and aldehyde 4 tatome is formed
Lohile m’HQ}Lﬂ alcohe| give alkane by clelnjamj{m

C-HS"' CH';"' OH -—5%? CHQ. —CHO 4+ H']_
P}c.;mth Acaho) Aldehyde
H3C\
/CH —0OH —-—9.{'_" C.H'_'J,\
HaC 5373 K . =0 % Ho
CHs/
Keone
cra e
CHa— ¢ — o Su/573K CHay — 1]
I -H,0
CHA CHa
Alkane

B) Draw the shuctune and name the product formed ik the
Sfollowing alcohols are oxidised. Assume Hvad an excess ofs
ox‘w\';s'ma agent 1s used.

(1 ) CHxz CH, CH, CH, OH () 2 - butane)
(i) 2- muthy) -1 - propancl [crsE 2012 7]

. ‘ D
..--S-Ql' (' P, CHq - CH. - CH, -CH,-0OH _[.g..._.a. Crta, -CR,CH,C O0H

C)Cldd'{ﬁﬂ B\_d'qnoic ACH

) CHi—=CH-CH,CHA o
L 0 * ted . CHy =€ =CH, CH,

OH Oxidation 'c‘)

2 -butanol 2 - budemone_
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i ) H H
. CH ; (o] [
3= C—CH,0H ————> CHo-C —CooH
' oxidatior) [
2 -mexhy) - | - propaviol 2- methyl propencic acid

0 Reaction cluz 1o -oH group ofy phenol- )

(1) Reaction wsith Ammenia (NHa ") -

IWhan prenol yeact wiH) ammonig in He presence of
anhydrpous Zncly ; Haen anilene is formed as e product -

OoH NH,

Anh. 2ncl
@ + NHj3 = @ + Ha0

Amnilene.

(') ReacHom with Zinc -Powden -

When phenol s heated otHy zZmc pouder , Haen
benzene 1S Hformes) o g Product-

oH

|

© “zn 5 @) 42w
Phano)

Renzene

(i) feac.-l-‘wm tasi Hy phosphovous Pendochlonde ((PCls)-

whan phenol veack wotHA PCls, thun chiovobenzene
1< f—ofmeca\ oL A prudud'

CeHs ——0 ——H

' 4 et —> GHs-Cl + Podly + Hdl
& /Fl’\ chlere bentene
cl ¢y Ccl
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Fﬁeqcﬁtm dur to Benzene ﬁ'ni of Phand) )

T phanel elechophilic swostitdion YeacHon takes
place due o benzene ving. The —OH group I pwnol is ortho
and pasq olx‘\rec%—‘ma qroup -

Theredoce e!ec:fmp\w\ Ne swbshiubion fekes place ot
Ortho and parer pesiHion in benzene *n'nac

(1) Nityedhon —
At Jow tumperatwe (278 K to 288k ), In the

presence of Sllude HNOa (Nitvic Add), phenol gives ortho
ancl peza nitro- paanol .

C:H OH oH
il. HNO3 N
O @ -
278- 288K '
Phunol 0 -nitropheno) Noo  P-nitropheno]

Tn ritvahon taken placa in the presence of Concevdrede
HNOz . thn 2-U-6 - trinitrophunol  (Picrie Add) is formed a3

a  product.
?H OH [crsE 2011 7]
@ Con. HNO3 N0z @No,,
Phano) ] 2,4,6- trivihro ‘Pku\ﬁ\
Noo  (Picric Add)

. [case 2014 )

) The ortho and pera isomers Can be separaded by
steam dusdillation . 0~ Nitrophenol je steam voladile dure o ivdrg-
molecular ydvegen bondling, while p-m-]—mf:mol is less volahle
dur 4p indvamolecudan Mdmﬂex\ bonding Loich causes Hne
associotion of wolecules-
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c 0
\\N/ "-|i| 5
) e HO = N 0
@/ Q NOwe HO _Q—Nf
0.
© - Nitvophene) P -nitropheno
(zrtramoleculan H"°°ﬂdi“a) ( Inteymoleculan H-—bamlina)
(i) Kolbe's ReacHon — CemsE 261112, 4106 ]

Phenoxide iony s more veactve Hhan phenol Fowonds
electopnalic subshtuhion yeacton. Thxe—fore_ whan phanoxide
jon Yeact ity Cos, Hean 5ql.‘|¢31|‘(_ Acid Is formed ar a
product. This reacHon 1s callad Kolbe's 1eackon.

ik Nq o
@ NaoH é Gi)Coa " @/C“’H
(i) Bt
Phano) Sadium phanaxide 2- Hydvoxy Benzoic Acid
(Salieylic Acid)
(1) Reimer — Tiemann Rueackion - Cerse 201u )

When phanol yeact with chlovoform in Hae presence
of Socliuwm lmidmx'sde, HALA Sal':c,jlajdehyde_ 15 foxmes as @
product. Thid B Called Reimer - Tiemann yeacHon,

OH
@ wc‘3+m°*; [ 51“”1} -——aNQOH { 252&10 —
Phano)
Twdermedicle Twhermedicde H-oH
oH
@ ,CHO —
Sdfc.glq\dcbyalt
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(wv) Halpgenedion — [CcBSE 2017 7]
Whan Phentl react with bromine In the

prevence of CS, ,cHCly oY CCly at low tembperatuna tan
oxtho and Para bryomo phenol s formed .

oH
By
o] +
© + o 2o G - @
Pheno) O-byomo Phenol

P- bromo Phenol

Whan Pkg_no\ quci“ uﬁqu exce SS ob- Bmm‘!ﬂ& (bmm‘me wcdﬂ‘)

tHhan 2,u,6 - tribvamo phenol is bormec'.
[crs€E 2008137

oH oH
: Bx B
@ + 3By, ——> @ + 3HBY
Phunol
214,6 - Trbromoe Pheno)
(v) Oxidatitm — [CcRsE 2o117]

oxidedion o}y Phencl in Hae presenca of auy with
Chvomic Acid (Na; .04 + Hysoy ) form benzoquunome.
OoH (o]

"
Na,Cr, 07
@ O TR, @

Pheno! s benzoquinme

ZSme. Cmmefda.lh, Importaht Alcohols )

(L3 Methano!| ((CH30H) - [ its alse Known as mood SPAH:J
> Prepanodion method -
Methanol 15 produced by catalytic hydygenation
of Carbon monoxide at high temperature omd presswe .

CO + 2H £n0 = c:—,o; CH-0H
573 - 673 kK
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» Properhies of Muthomol -

(L) Methamel is colourless Liquid emd its bs'tliwa pont 13 337K,
(2) It & h;gkbtj POiSON OUA N noduwe .

(3) Tt 4 wsed ay Sohwd in palmds | veunishes amd fox making
:foxmq.ﬁddvjde ( HCHO)

W) Tt L wed for denaturedion of ethem ol

When L 7. methemol 1s eidded 1n ethanol, Hhan 1+ becomes
+oxic and camnot be wsed -fovo!rinkina pwapose -

() Inam{rfon off even small quqn:ﬁﬁes o muthemol cen Cause
blindness and laxge quantitier Couses even death.

(2) EHhanol (cHzcH,0H)

> Preparcdion methed -
jcsxma.hon O'b' SugesL -

E Hremo) 15 obtained Commehdcxlb.{ bg

Ci2H2,0n  + H,0 Dwetode | € HL,0c CaeHpnOg
Suﬂ""‘ Glucose Fuciose
CoHnbe —IT%5  2€,HsOH + 2Coy

Ethano)
> webjb_el-lﬂma\-—
(1) Ethenol 1s Coloundess .Uc,u-{'o\ tohose boi\ina Poin} 1S 3<] K.

Ui) Ethanol is wsed as a Solvant m Pajﬂi- indw&’rorg and 1t 15
used Hfox the Prepahach‘m of laege number of conbon
C.OTY‘.}DOUY\C\_S.

» Dencduration 04 Alcchol (Etmanol) — The commercied alcohol
i5 made unfit for al\rinl(;'ﬂa pupose by adding coppey sulphade.
(to give Coloun — blue) ard Pj‘ﬁd‘me_ (for smel) — foul )

T b Known os dencduration of alcohol (etthanal )-
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(1) Ethansl ds Wed as a motor Fual in the form of power
alcohel .

e Pover Altohol — Ethanol + Benzere + FRechol

ZE’rhv.; > (R-0-R)

The ae.n@x_qj Joxmula 6f eten $h CrHang20 -

» T ethex two alkyl qroup cre oatdoched ity Hae both side
of oxygen atom . R-0-R

» Ethen Us also Known as anbwdride ofs alcohol -
R-0|H + OH}[—R ——> R-0-R -+ H30

Alcohol Ethey
( Avydvide of adeohol )

Types of Einer—

(L) Swnpla Ethey — Trn both Hhe odKSI qroups ctached with
Oxygen odom axe Scme , Hran ot 48 Cedled s{mpla ether .

€gr CHa-o-cHa | CeHs — O - CeHs
Dimethy! ether or

@"' O "‘@ Diphe:nsl ether

(2) Mixed Etnex—

TIn both the o.!;k&\ qroup atached do oxygen
adom asw ufferant Haen It 1s Known ab mixed ether.

€9- CHy -0-CoHs
E'H'\ﬂl MP.HHL Ether

Y Nomenclahwe of Ether -
(1) Common System —

Tn Common system ethexs ave named
by CAlkyl ether’.
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> T both +he Olky! gvoup Gre Same than ‘di? 15 used as a
PA,atix bebowe_ the. name of alkyl Gmtqz-

» In mixed e name oh QJKH| grouwp cnl wetten 1h alphabedical
ovdex.

- [0S CHa—O-CHz  —> Dimethyl Ether

(1) CHa— 0-CoHs —> Ethg) Metyl Ether
(i) CoHg—0O-CoHs — Diai'hd\ Ethey

(v) CeHs—0-CoHs — Ethy) Phony) Ethex
(v) Ce¢Hs—0-CeHs —> Dipheny) Ether

(2) TUuPAC System —

(1) In TUPAC System ethex 4b Named on ‘adkory alkone’,

(1) In ether, Oxygen adom is Kept with smalley alkyl group
and 1t B named o AlKoxy -

() Avd remaiﬂ‘rfg c:dk:jl group 1S Named as alkane .

Common and TUPAC Names 6f Some Etherd

Compound Common name IUPAC name
CH,OCH;3 Dimethyl ether Methoxymethane
C,H,OC Hs Diethyl ether Ethoxyethane
CH,OCH,CH,CH, Methyl n-propyl ether 1-Methoxypropane
CH,OCH, Methyl phenyl ether Methoxybenzene

(Anisole) (Anisole)
CgH;OCH,CH, Ethyl phenyl ether Ethoxybenzene
(Phenetole)
CgHsO(CHy)g— CHy Heptyl phenyl ether 1-Phenoxyheptane
CH,O0—CH —CH, Methyl isopropyl ether 2-Methoxypropane
|
CH,
CeH;—0—CH,~ CH, - ?H-CH! Phenyl isopentyl ether 3- Methylbutoxybenzene
CH,
CH;- O - CH,; - CH; - OCH,4 — 1,2-Dimethoxyethane
H,C. CH,
OC,H, - 2-Ethoxy-
-1,1-dimethylcyclohexane
\, J/

City Light Colony, Piprali Road, Sikar Contact No.: 8003024131,9309068859



SCIENCE CAREER COACHING CHEMISTRY

www.sccsikar.com CLASS 12th

Stucture ofy Ethune -

In the shucdune ofy ethor oxygen atom 15 In Sp?
hybridizathoyy state with tetrahaderal geometry

Oxygen atom has foun Sp> hybaid- ovbitals in which
two hybrid orbitals overdap with canbbon atem o adkyl Jrop
omd Temainm (o [N:jbﬁcl ovbitals oo predent ab a lone Pady
o.b elechon on ijﬁm

o
> The bond ayﬂJ& beturean (c" e ) Ts 1117 due 30 Haoo
Tepuls‘uon botuweon a.Lkd‘ groups which ane atlaehed o Hac

Dxﬂjm odom .
14l pm
0"
H\ /t._.;\ /H
H—C yr ¢C—H
H/ N H

Preparation of Ethev -

(L) By dehHalmﬁtm o} Aleaho)| -

~ HaSoy P~
|_HaSoy o CaHs -0 —CiHs
U3 K
» Mechanism - (crse 20147

The fovmahon oy et is nucleophilic biomolecudas
Yeachon (Sn2) ihvdv;n& Hre attack of alcohol molecuwle
e a pyotoneded altohol,

: . H
(1) eHy-CH-0-H + W' — 5 cHa- cH,-*6-H

s H +
() CH 3CHy - ? + CHy - c_H.}_—r.-:)/ —_— CHSLHZ-?-*CHQ.CH_; + HLD
H
H
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+
(1) CHacH, L~ CHatHa ———> CHatH - O-CHytHy + HY
H

(2) Willlamson andhesis - CCBSE 20131y 7]

When Sodiuwy oY pottasiuwy alkoxide ovw lheated
st Hn OJ«kijl hodide | then exhn 15 formed .

Tt 1 a nudeophilic Substhition Yeachon which
todkes place bﬂ SN2 mechaniam.

R-X + R-5—Na ——>R-3-R' + Nax

CHA

N A ry o
CHs=C =0 ks & DOiy-liy — CHs-é—c‘.—cH;,, +NaBy
“Ha CHa [crse 2003,10,18)
In Case of 2° and | halides, elimmation Competes

overn Qubshtution. It a z a.Uéﬂ1 alide 15 used an alkene 18
Hne oﬂhf veachon pyoduct and no et L fovmedl

CHa
| okl
CHy=C =B + Na-g-CHy —> CHg=¢=H, +Naby +CHaoH
cHy £hs
?.-Me}hﬁlpro;:me.

Phaenols cowe cdLo Converted do eHuns b\-j Haiis methed.

- +
o Ng

{OH 0"‘5“ ] 10=R
' I8
Qe — Q=2
2CHs

H .
“+ CHzCH, BY L @ & KO

. . Etny)
Sodium Phenexide L:;ﬂn'td!_ Ethoxy benzene

City Light Colony, Piprali Road, Sikar Contact No.: 8003024131,9309068859



SCIENCE CAREER COACHING CHEMISTRY

www.sccsikar.com CLASS 12th

> Physical Properties -
(1) Dimethyl ethon, Dietyl et cvee gaseous and othor
| eHuns asee .Uctujcl M Nedwe -
() Ethers Gre Lighten. than weder, Hence 1t flows over water
(i-e du\,s'ﬁg is less Hhan wodey).
(MY Etuns e kaa.klﬂ Volatile 1vv nature .

(ivy Solubility - ethns axe parh soluble in water and
are I'\ia»\al;f soluble in chlovofoxm and Benzene.

E+uns ane Less sduble 1v wedey Han Cmanﬁ)
Alcohe) - Expledw "‘”“f ?

‘.%-‘?-L In ether -0 bond is less polan. Therofore 1t does vot
form ivdermoletwdor H-bond with aten and are Loss solubk,
+han Comparer JO alcohel.

il ind - .
) ’5"““"3 Poi Thae bo‘\\ina Pcr]nﬂr o-b etesn 15 veryy IS
Hron Compare 4o i1Someric alcaho) becaute in etrer inter—
moleculan_ H-bond 15 not present .

The bzﬁ\ina pomt of ether (s gimilan to the Same
Moleculon waia—hj‘ alKane. .

> Chemical Pxoperties -

Etesr 1 a less reactve Campouno' because 1 ether
oxygen edom behave as o net atom. Thupre ether 18 inwd-
toweands base, oxidis'm% ond !‘edudnfa C«aerd‘-

Ethen  vepresents the following +ypes ofy dumicad reactions —
i. Reachowy due tp oxygen ofy ethwn ( EHwnna) oxygen) -

(1) Reachion Wity atmos phakic 0xygen ~

Ethn whon exposed in adwiasphoe Hhan 1t abbsovb
oxygen omd foyvm pmx;de-
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Tt & q very slow process cmd Paa,oxrlole Is & explosive
Substance -

2CoHs -0 — CHs  + Oy —> 2CHs -0 Cabs
_'D?d’n\n.,\ et (o)
Diethyl ethen Peroxide

(h) Formation of cecxdinahion Compound -

EtHren -f-o\fm oo\ inadion Co'mPOLle' whan veact with
Lewis Aciel (BFy, AlC etc.)

GaHs "E.:?"Casz + BF, ——> Cn.Hs-Ei;-Csz

BF;
Boron Tyiflanide Efhernde

(2) Reaction due to Cleavege of (=6 bond) -

() Hydvolysis -
Whun eHaen 15 baled wiHA wodter, Haun £ is kgo\‘roliseci
Into alcohol.
' Com.
GHs -0 +—CHs + H-OH AH-,.Soq 2GHsOH
Diethyl etnon, Esval

(1) Reachon turth hedegen acid (_Hydrb&m Halide ) -

| The ovden o} \reacHu%-l—:j of haJogen acid towarnds ether
1S &b follotas

HI > HBr > Hcl > HF

(4) Reackion wnth HI -

lwhon eHus veact wiHa HI i hot ond Cold mcah'urn)
Haon Aifferent product is formed.
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(I) Reachen n HOt medium-

When  eHraex is heoded WHA HI Hawn tuso mde ofy
HT 4 wed and o\,LL:j\ halide iajormecl.

H4+ T
CGHe 01 GHs 5 2CHe—1  + H,0
o Etnyl Todide

(IX) Reaction M Cold medium-

Twn Cold medium ene mole of H1 Is Wseo] emol alk—j\
holude ecnd aleohel 1s formed ar a product.

H+ T
CaHs — 04CaHs — > CoHe ~OH 4 CaHe-T
_D;d-h_ﬂ e Haw E'HAS‘ Alcohol El’hﬂ\ Todide

> When one of the alkyl group Is a tertiawy group, Hhe halide

formed 1s G tertiaty halide . [case 205,16 ]
CHq CH
) Sn! i
Cl-h—‘c-—o—C.Hz_ + HL ——> CHy0H + CH3-C-1
CH, CHs3

Warte Hne Pmdudx ™ Hae -_Fo\louﬁn% YeacHon —

,CH3 i [ crse 26177
CHa —CH -0=CHy=CHy —— % 7
s9.
CHq CHa
| HI |
CH3~CH=0 =CH, = CHy ——> CHa—C-1 + CH,-CH,0H
[
2 - ethoxy Propome H e Hremol
2 ~ iodopyepane.
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() Reaction with phasphorus Pevduchlovide ( POIs) -

CaHs + 0 4 CaHs
I SR
P +C' —_— ZC:_HS ~c) 4 POC"S

| M EHay! chlovide

!
cl—lt-
/
i

(3) Elech-opki\ic Subshtution Reachon -

In phunyl ethyl ethun (aromahic eter), —OR greup
Is 0¥tho aa parg cbvcdma amup me:fo-re, e.lcdwphhc,

Subehtulioy +akes place. o ovtho omd pPakg pos:-hem ob—
benzene "(1’08

(1) Ho..loﬂ_enahm T when anics] veact with byomme in the
presence ofy Ethanoic acid (CHaCooR) Haun ovHho emd parg,
bromo anisole 1< foxmed as a product:

O-CHq O-CH3 @-CHa
E‘H"\MC By
@ T B —Zaa + @
Amisole 0-byomo &Y
Onisele P amisole
(_Ma.joa)
(113 Nitrodion -

When onisel veadt with Hae mixtune of Con.
HNOa cmed Cen. HoS5dy Hherm oYHao ond pa}aq-n\t"m: oanisole
fovmed as product-

Con. HNOg NO,
Con. H,8 g K
: o
Anisole e O-Mitvoanisele h\o-;,
P-Ni+0 amisele
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(W) Alkylation ( Friedel Cvajts Reaclion) — [cBsE 2000157

Whayy onissle veact with atkyl halide ov acyl halide
M the presence. oy emh. Alcly (& Lewis add) e
subetitution takes Place on ortho and pera posﬂ-mn TG IS
Calluol Friede) Cragts Yeachon .

O CHy OCHq ? CH,
+ CHyel Aﬂhl.’d Al ﬂg O’CHL " O
cs, :
2-Methoxy- CHq
+toluene ( Mimor) 4 - Methoxy -
toluene (Major)
oCHs OCH,
© + CHyCoC) Anhiyd . Al O,cocl-is .
E thanoyl ]
chlonde. 2. - Medhoxy COcHs
acetophenone_ 4- Methoxy -
(Mmex) acetophunme.
C Mnj or)
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