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® Phenols are amalic organic compound  containing hydroxyl group (~0K)

dl'mcHy altached to the carbon atom of ammotic ring.
®Tis also known ast Camolic Acd.
® Phenols are Nothing but a benzene denvative .
® Phenols are white or @lourless cr&atujh‘ne solids .

® Gieneral Chemical Formulq : CcHsOM.

OH <+——— Hydmoxyl Grovp

<— Aromalic Ring

Tyres OF PHeENOL

Phenols are of mainly -3 types
© Monohydric Phenol
@ Tnhydric Phenol
@ Dihydnic - Phenol

(D _MonoHyORIC PHENOL

These phenols have only 1 hydmxyl (-0H) group.
OH

CHs

@ O 0-Cresol
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@ Dmypric PuenoL

These phenols possess {wo hydwoxyl Qroups, .
OH OH OH

@ i
OH
OH

1,2 Dihydroxybenzene 1,3 - Dihydroxy benzene 1,4 Dihydroxybenzene
Resorcino Hydroquinone

@ TRIHYyORIC PHENOL
These phenols possess three hydroxyl qrup .

OH OH

0y
OH OH oM
OH

1,2,3 - Tnhydroxybenzene 12,4 - Trihydroxybenzene ~ 1,3,5- Thhydroxybenzene.
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[MEeTHoO OF Prepararion |

Phenols con be prepared fiom various methods i which 2ome of

them are as follows -
@ Fom Haloarenes
® Fom Benzene Sulphonic Acid
® Fom Diazonium Salt
@ Fom (umene

@_From Haoarenes (Dow's Process)
In 4his pmocess , Chlorobenzene is heated with concentroted Sodivm hydroxide

at high temperofure € high pressure  which results in_ the Lormation of
Sodium Phenoxide which further reads with Hel o give Phenol .

0O-Na*
9 Naou
300‘C 300 Atm
Chlorobenzene Sodium- Phenoxide Phenol

@ From Dinzonwm SALT
Aniline teads with nitovs acid fo form diazonim salt which further

heated in aqueouss  Medivm to give  phenol .

NHg N:.CI'
Hc H 0

Diazonium Salt

VIDEOS : ) IMPERFECT PHARMACY

Aniline




® From Benzene SupHonic Acip

Bemzene Sulphonic Acid reads with Naoh 1o form  Sodiom
Benzene Sulphonate which further reads with Naon to fom  Sodivm
Phenoxide  which on  Addificalion gives, Phenol .

S0sH e
NGUH N
S t Mo —2NaoH —_—
+ HxO
Benzene Sulphonic Sodivm Benzene
Acid Sulphonale lm
OH
@ -
Phenol|

@ From Cumene ( Teo- PropuBenzene)

(umene underqoes oxidation 4o form  Cumene hydroperexide \which friher
reacts  with Oqueovg  Ocidic Mmedium TR Que Phenol € Acelone.

LHE— CH - CH!
CHu-- — CHs
02
HC"HLG + G‘l!ﬁcﬂs
A
Cumene (omene Hydroperoxicle Phenol
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CnemicaL Reacions OF PueENOL
Phenls underqoes following Chemical reackons,

(D SALT FormATION

Phenols are acdic in nalure hence feads with base like NaoH to
fom Sait ( Sodiom Phenoxide )

OH ONat
4+ NaoH — @ + He0
Pheno| Sodium Phenoxide
@ _NITrATION

Phenol reacts with dilule nitsic aad to Qive ottho € para- nitophenol

OH OH OH
@ dilute HNOs @ N0, @
— +

NOs

Phenol 0- Nitrophenol P- Nitrophenol
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® _Korge's ReacToN
Phenol feacdts With (s in the presence of NaoH of high almospheric
pressure o Qe sodiom  salicylate which on further hydmlysis gives
Saligyhic Acid  ( Ortho- Hydroxybenzoic Acid ) .

cEoEoy

Sodivm Soliaylate Saligyic Add
@ RemMer- Tiemann Reacmon

Phenol reads with chloroform n the preence of agueous  Sodium
Hydroxide o gve  Salicyloldehyde

OH OH
Aq- NaoH @' 1o
+ CHCls
Phenol Chloroform Salioylaldenyde
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[QuaLitaTive Test O Puenovs |

There are various test performed to idenlifyy phenolic group in a compound :
O (itmus Paper Test
® Solubility Test
® Fewic Chloride Test
@ Libermann's Test
® Buomine Water Test

@ _LitMus Paper Test
Since , Phenols are acidic in nalre , hence they tumg blve litmus

paper into ved.

@ Sowsut Test
Phenols are weak acidic in nalure hence +heq are Soluble in sodium
hydroxide but insoluble In sodivm carbonade or sodivm Bicarbonote |

® Ferric CHiorioe TEsT
When Qqueous soluion of Phenol reads with Femic Chiovide soluhion
then It gues dak wlovied complexes. The coloor may be vioket,
Red, Blue or (reen

[Fe (Gehs) ]+ 3Hal + 3Ht
Colovred  Complex

6CGHsOH + FeCls
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@ Lisermann's TesT
Phenol reacts with @neentrated Sulfiic Acd and sodivm nitsite foms
a yellow olour Quinine monoxime complex which futher reads with
excess of Phenol € Sulphvic Acid 4o give deep blue Tndophenol
@mplex which after reacting with Sodivm Hydroxide forms ~ Sodiom

Salt of Indophenol

NaNOs
@—OH -Tsou_' OH NO —— 0=®=N0H

Pheno) Quinine Monodme (omplex

(cHsoH lmso..

Vs S Sy S

Sodiom Salt Of Tndophenol Indophencl (@mplex

() Bromine WATER Test

When Bromine water is added fo the aqueous soltion of phenol ,
a white “predpitate of Tribromophenol is formed

OH OH

+ 3Bm -—Hn—u—l-
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PhysicaL PropermES OF PHENOLS
® Phenol 1s a olovdess |, Cl?ja'ruﬁl'ﬁe and  poisonous dubstance .
Tt is Spaningly soluble in  wales.
o Ifs melting point (8 A4°C € boiling polnt i3 182°C.
® Tt (uses blisters on skin.
®Tt is used as disinfectant € Antisephics.

Uses OF PHENOLS

® In indushies , phenols are used as Antoxidants € Disinfedonts, |

o T is ako used in Phofogmmy . Faint, Rubber, Plashcs , Pharmacestice]
£ Agricotul  Tndustries.

® Phenols are Used In manvfaduring of  cosmelics.

® They are olso used in Germicidol Points, Give € vanova Dyes.
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[Acioiry O PrenoLs |

® Phenals are acidic in natre dve to the fomakion of stoble Phenoxide
Ton after reieasinﬂ Ht.

® Phenols are not vey stong aads , they ore weak acids .

® Phenols are more acidic fhon Alcohol but less addic than Carboxylic
Acids .

R- CooH > Av-OH 7 R-0H

Cabongic At

® Aqueous solution of Phencl leads to the formalion of Phenoxide ion.

0-
____.Ha.O @ + Hso'

P

e Now this Phenoxide ion beomes vey stoble becawse it undergoes
resonance  stobilization dve to delocalizolion of A bonds .

oS 0

o 0 #0, ©
<}
SN s R a4
w/

e
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CompARisSON Between Acoiy OF PHENOLS € ALconoL

@ Phends are more acidic in nate (ompare to Alwhole becarse when
Phenole lewez H* jons , Pheroxide Ton becomer very stable due fo
the resonane Stobllization but in the @se of Alwhols |, when alwhols
Qves H' fons Alkoxide Ton s not stable compare o Phenoxide ion
because there is No possibility for the deloclization of negalive chorge
hence no chance of Resonance .

SN

ALkoxipe Ton Puenoxioe Ton

@ Atoms with more s charocter in their hybmdization gtote are more
shable When leaves H' iong |, hene more acidic 1n nalure .
Now Alkoxide Tons hawe sp® hybrdization (287. s chamcler)
Phenoxide Jons have sp* hybwidization (33331 S character )
Hene Phenoxide Tong becomez more stoble € hene Phencle will be
mor Qddic In nature

VIDEOS : () IMPERFECT PHARMACY



ErFect OF SuvpsTituens ON Aaoiry OF PHENOL

There are mainly two types of Qroupz or Substitvents than con
be present on  Phenol fing.

® Eledron - Withdwing Giroup (=T Goups)

® Eledron - Releasing Gop (+T Giroups)

Effed OF Eledron Withdrawing Giroups

® Eledron withdrowing grovps fakes the eledrons from  Phenolic fing
€ thus result in an increase in the positive chage on the oxygen
atom present in o4 bond . The removal of protons becomes ensies
with increase in positive chage on oxygen ofom € thus the Qeidity
of phends increases. |

® The effect is more on Ortho < Pom Postions, Compare to Meta position .

® Examples ' ~NOz , ~CHO , - (DOH ekc.

Effect of Eledron Releasing Grovp

® Eledion feleasing groups, Telase the electron fowords the wing ystem
£ hus the postive charge on oxygen afom is either get neutralised
or deceased that leadz 1o the stronger 0-H bond € thug  removal
of proton beomes  difficult .

® Thus , lesser fhe positive charge on oxygen , greater s the strength of
0-H bond € lesser the addity of Phenol .

® The effet is mare on Ortho € fam  posttions,

® Examples : ~(CHs , —NHa , —OR elc.
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| STRUCTURE % USEs OF |

Giiven below is discussed the Strudure € vses oF devalives of Phends :
@ Phenol
@® Cresol
® Resowcinol
@ Napthols

@ PuenoL

OH

UsSEs

® Phenl s proven to be effective Anti- bactenal , Anti - Fungel € Anti -
Viol - agent .

o Tt is used as an antiseplic € disinfeciant .

o Tt is also used in the munu?advﬁng of mouthwasheg

® Phencl is also Somelimes, used as an Oral onalgesic € mild anaesthetic



® CresoL

OH OH OH
CHs
CHs
(Hs
Ortho- Cresol Meta - Cresol Para - Cresp|

Uses

® They are used as Gremicides.

® They are used as Disinfectant £ Antisephits

® (O-qesol £ s derivahives are used ds hesbicides,

® M- el Used in Malking pholographic developer® R expiosives..

® P- creso|l used in the produdion of BHT C Butylated Hydroxy Tyloidine )
that is used as an  Antioxidants.

VIDEOS : ) IMPERFECT PHARMACY



@ REesorcINOL

OH

OH

Usks

Tt is used for manvfadusing resins, dyes . plastic , Medicines, & Other
organic chemical compound .

T} s used as an Antiseptics € Disinfectant .

It is also vsed In the treatment of Gastic Uler < Whoping (ough .

@ NAPTHOLS
OH
— OH
o~ Napthol B- Napthol
Uses

o'Iﬁaf are used in manuﬁlduﬁng of dyes
® O- Nopthols used as moin ingredient of Molisch reagent .
® B- Napthol veed for synihesizing dyess € used 03 amiseptic € fn

PerﬁJme industries. .
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AROMATIC AMINES

® These are the dervative of Aromatic hydiocabons in which a hydrogen
OF benzene fing s replaced by Amino Giroup.

® Aromokic Amines con also be defined as derivalive of Ammonia
N which 1 or more hydrogen atom of Ammonia have been replaced
by At Group .

® In Aromatic Amines , Amino Gwovp is bonded directly to Aromakic
Ring.

" NH,

Tyres OF AROMATIC AMINES

Aromalic Amines are Qenerally classified info 3 Hypes
O Psimary Aromatic  Amines (1)
()] Seondary Aromolic  Amines ( 2°)
® Tetiory Ammalic  Amines ( 3°)
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PRIMARY AROMATIC AMINES

In these amines , one hydrogen atom of ammonia has been replacad
by anyl qrovp.

NHa

ANILINE f PHenyL AMing

SECONDARY AROMATIC Amines (@)

In these amines, two hydmgen aloms of ammonia have been replaced
by Al Groups

()
Dipnenve AMINE

TerRTIARY _ AROMATIC AM!NES

In these amines , al 3 hydrogen otoms of Ammonia have been
replaced by Any\ Girovps.

@— N ——@ TRIPHENYL AMINE
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| MeTroo OF PreparaTion |

Aromalic Amines an be prepared by using any one of the Founminﬂ
method .

@ Repucnon OF NitRo ComPounDs

Atomatic Amines con be prepafed by reduckion of nio compoundls
In e presence of reducing agents like tin & hydrochlosic acid .

NO2 NHg

Sn/ Hel
—_—

+ GH + 2H.0

NHrobenzene Aniline

@ Ammonowsis OF  CHLOROBENZENE
Under high pressvreand. high temperotre  Chlombenzene reads with
Ammonia in the presence of Cuprovs Oride (cutolyst) fo give
Aromatic - Amines .

Cl NHy -
% Cu,0
2NHs ~aso'C ’ + 2Gia + HO
Chlorobenzene Aniline
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(® _HorMANN REARRANGEMENT REACTION

In s reaction , Aromalic Amides freoted with bromine €  Sodivm
Hydroxide 10 Qe Aromatic Amines.

ﬁ MNHa
S
@ NHy Bva [ NaoH

_—_—

Benzamiog ANIUNE

@ Acnon OF HyorOXLAMINE Ll HVDROCARBONS

In this readion hydrowamine reads with Ammakic hydroarbong
In the presence of Fecls ( m?ulﬂs’d to give. Aromalic Amines .

NHa
+ HONHa precs
t HaO

Benzene Hydroxylamine ANILUNE
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| CHeMiICAL REACTIONS

Armatic Amines undergaes %Ilominﬂ chemical readions

® SALT FormATION

Aomotic Amines rods with adds such as Hydrdhlone Adds to
form  Phenyl Ammonium Chloride .

NHa +
NH'aCl"
‘b @
ANILNE Puenve AMmoniM QHLoriOE

@ Reaction Wi Alkye HALDES
Aromalic Amines reads with Alkyl Holides 10 give Seondary Amines.

NHo

NHGHs
O o — (O] rw
ANILNE MEmvL Puenve AMINE
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® _AcyrLaion
In {his |, Aromakic Amines reacts with Acelyl Chlonde 1o give Acetanilidine

NH2 NH- -CH!.
0
+ CHs- g - Cl T + HCl
Aniline Acelyt Chlonde Acetanilidine

@ Reacnon Wit BENZALDEHYDE
Aromatic Amines reacts with benzaldehyde o give benzaliniline .

hH 0=¢-H
PO = B
ANILNE BENZALDEHYDE BENZALANILINE

® HALOGENATION
Benzene feads with Halogens to giue Trisvbstitutec.  product

NH2 MHa
Br Br
4+ 3Bm + My
Br
ANILINE 2,4,6- TRIBROMOANILINE

£
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PHysicAL Propernes OF ArRoMATIC AMINES

® Aromalic amines are coloudess liquids or sofids with an unpleasant
0dovs.

® They are 5pﬂll'nslq soluble In water £ mpletely soluble in Organic
Solvents .

® They are highly foxic € having corcinogenic effect

® Bis bolling point is approx 184 -4°C.

Uses

Tt @n be vsal in manufactuing of rubber € dyes.
®Tt @n be used as pesticides.

® Often vsed as indictors like Methy! Orange.

Tt amn be used -in m.zlnuFadvnhﬂ of dng& € fesing,
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Basiaty OF AMINES

® Aromatic Amines are basic in nature due to the presence Of lone
pair of eledfons on Nitrogen Atom.

® As We know, aa:ording to lewis ‘l'hemq . Substane which con dongle
lone pair of eledrons are basic in natvre that's why Aromatic
Amines behaves as lewis Base.

® Also, when Aromakic Amines reads with Acds they give solfs.

»+ —> Lone PAR OF Erecrrons

NHa
»

® Now olthough Aromatic Amines Gre basic in nature |, however basicihf
of Ammalic Amines s less than Atiphaic Amines, € Ammoniq.

® The NW2 Qroup in  Ammatic Amines is diedly oltached to sp2
hybridised -carbon of * Denzene fing , whie in  Alophalic Amines it is
oftached to sp® Wyouidized carbon.

o The electioneqativity of sp* hybvidized corbon is more compare o sps,
hence aromalic amines gltfack the lone pair of Nitogen € thus the
availibility of lone pair on nitragen ofom decreased in Armatic Amines.

ﬁ“t

hybidized |
arbon CHs

Gorbon
AROMATIC Aupwanc
AMINES AMINES
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RESONANCE Errect IN AROMATC AMINES

Armatic Amines lke Anline 0lso shows a fesonance effect dye
o which the lone pair on nitfogen afom involves in  delacolisotion
with A% eectons, that tends 1o feducing the electron density on
aomahic amines thot ultimately leads to redurrng It Bas;cHY_

r(‘NHﬂ. NHy NH,. NH:. l‘ma
Cj ._..q:j — @ @

Basicity OF AMiNEs Tn INcREAsING ORDER

Basiaty of Amines in !'nmeasma otder Is shown below

FIH:.

(Aromanc AMINE) Aupranc AMINE
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EFFect OF SuesmTueNTs ON BAsiciy OF AroMATC AMINES

There are mainly two types of quups that con be prsent on
Aromatic  Amines -

© Eledron  Withdrawing Giroupss (=T Effect)

@ Eledron  Releasing Girowps, (+T Effect )

ELECTRON WITHDRAWING: (TROUPS

® Elecion Withdrawing Gioups decreases the elecion density on  Aromalic
Amines, hence they tends to decrease the basicty of Aomalic
Amines .

® Example © —NOy , =NRY, - (N eke.

ELeciron RELEASING (iROUPS
® Eledon releasing qroups increases fhe. elecron density on  Aromalic
Amines , hence they tends to increase the basidhf of Ammotic

Amines .
® Example - - CHs, =OH efe.
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[AryL DiAzonium SaLt I

® The wod Diazo made fom fwo wordy “Oi’ mens “two’ and
‘Az0" means * Nitrogen'
® Al Diazonium salt (s an organic compound fhat ontaing
diazo qup (-N:) oftached fo an aromaic wing.
® These solts are important intermediates in organic Chemistry <
are commonly used In various feactions to Synthesize Armalic Gmpounds.

+

N=NC~
PREPARATION
Anyl Diazonium Salt prepasel “in-tollowing two steps, :
Step-1

Tn step I Sodivm Nitsite (NaNos) feact wih HAl fo form
Nittous Acdd (HNO2) € Sodium Chlonde CNact)

NaNo, + Hcl R HNO. + NaCl
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Stee-1L

Th 4he seond step the formed Nitrovs Acid feacts, with Ammatic
Amines 1o fom Diazoniom Saut.

NHq NiCI-
+ HNO, + HO —— @
ANtuNe Nimovs Acio Diazonim SALT

SyntHenc Uses

o They are used for manufhduﬁng of varigus, dyes .

° '{heq are ueed in Various Industies for prepating signiﬁ'am’r omanic
compounds.

© _Preparation of Hologen Substtuted Arenes

Na*CI- Cl
4 ®
+ Wt ——m— + Nt + G
Diazonivm Cvprovs, Chloride Chlorobenzene.
Salt
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@ Pmpmcﬂion Of Phenol

Nt - oM
G +w — (Ot 1ue
Diazoniom Salt Phenol

® Pltparo}iﬂn of Aml Nitsiles

NatCi- CN
ORL (O] 4 s'vod
Diazoniom Salt

Benzonitrile (Cyanobenzene)

PuysicaL Propermes OF AruL DiAzonwm SALT
® They are (loviess. crygtoliine Solics .
® They are highly woter- Soluble.
o They afe fonic in nature
o They are darken when exposed 1o 0i.

[}
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| AROMATIc ACIDS |

® Aromatic Acids are the dervative of Aromakic Hydrocarbong in whih
1 Hydogen of Armalic ting is replaced by Carborylic funchionol
Qrovp (- CooH ) .

® These are the omanic compounds thot contoing both Caboxylic Acid
Fonctional Girovp (- CooH) € an Aromalic Rt‘nﬂ.

COOH

Benzoie Acio

PuusicaL Propermes OF Benzoic Acio
® Th&f are Non- Poor
O‘meq are soluble in hot wafer organic - Salvents,

® They ate genefolly cr%e&allfne solide  with 'nigh meth‘ng point.
'Theq ae Colourless (n nature.
® Tis salts are used in medicines

VIDEOS : ) IMPERFECT PHARMACY



[MeTHoo OF PRreparaTION

There are varioa method of preparation of Aromatic Acide as follows *

® Oxioanon

Oxidaion of Benzyl Chloide with acidic potassiom pemanganate
yeilds the formation of Benzoic Acid .

CHeCl CH20H Qoo
Ha0 @ kMnOy @
Benzy! Chlovide Benzyl Alahol Benzoic Acid

® From DiazonuM SALT

Aniline on feacing with Nilus Acd CHNO2/HC1) gives Benzene
diazonium chlovide which on- reackon with CuCN produce Renzonitsile
which on frther hydrolysis -gives Benzoic Acid

N&'CI- COOH
Aniline Benzene Diazonivm Bemzonitiile  Renzoic Acid
Chlovide
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® Bv OxiaToN OF AukyL BENZENES

Alkyl Benzenex are Oxidized by dilute Nitic Add or Potassium
pemanganate to Qive benzic Add.

(s COOH

kMnOy H*
_—

Tolvene, Benzoic Acid

@ FroM Benzene

Benzene reocts with (arbony! Chioside to pooduce Benzyl Chiomde which
on futher {rectment with wates fo give Benzoic Acid.

Cacy COoH
@ b (o0l 2 @ H0 @
Benzene Benzoyl Chlowde Benzoic Add
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CHemicAaL REACTIONS

Armmatic Acids (Benzoic Acid) undergoes {btiowinﬂ chemical reachons, -

@ SALT ForMATION
When Benzoic Acd reads with base it fomsa salt

<ooH Coona
+ NaOH —— @ + Ho
Benzoic Acid Sodivm Benzoale

@ ESTERIFICATION

Bemzoic Aad reads with Alohols in the presence Of  (nentrated
Suphuvic  Acd fo fosm  Estes.

COOH g"ﬂ'&ﬂs
" Caheon D HeS0w + H0
Benzowe Acio EmyL BENZOATE
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® DEcargoxyLATION

When Benzoic Acd feads with (olaum Oxide in the presence of NaoH
it gfues Rerzene 2 (alcium (arbonake .

CooH
@ + (a0 Hooh @ ¥ (o0s
Benzoic Add Bemene  (olaum Qurbonale
@ MNITRATON

(When Benzoic Acd reacte With coneentrated Hnos in fhe presence
of HaSow it jives  Nitrobenzolc Acid .

COOH COOH
@ PR VO . I @
N0y
Benzoic Acid m- Nitrabenzoic  Aad

®_fomotion of Benzoyl Chlowde
Benzoic  Aeid reods with Phosphorus Pentachloside fo form Beroyl Chioside

Coon
cocl
bR @+Fﬂa3+ma

Benzoic Acip Benzoy CHwripe
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Uses Of Benzoic Acp
® Tis salis are used In medicines .
® Tis sodium salt is used as food presewvalives.
® T used for synthesizing varicus organic compovnds .
o Tt is vsed for trealting infedion in bronchial tubes..
®T is also used in cosmelic products € variovs dyes .
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|Ac:mw OrF AromMATIC Acmsl

® Aromalic Acds as the name says are acdic in nolre beawse they
release H* iong when dissociate in aqueous solution .

0
[}
C—-0n

0

i

C-0-
Ha0

® The negative carge on benzoole ion is eFEch'uelq shared by both
the Oxygen atoms hat maintaing, the stability of Benzoote Ton.

0 o~ 0%
{—o- '

O-0 -4

® The aadity of Aromahic Corbowylic Acidg is even more than Aliphatic
Acids ,this is beawse sp* hybuidized bon of benzene fing iz more
Eledronegolive (ompare to sps hybridized corbon of Aliphatic  Acids

C-.— 05'
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ErFect OF SuesTuents ON Acioity

There are mainly two types of orowpe present on  Ammolic Acide -
O Eledron Withdrawing Girovps,
@ Bedron Releasing Giroups

Elecron  Withdrawing Giroups

® Electron withdrawing qroups tends, 1o decrense the eledfon density on
aromolic finq that ultimotely Increases the stability of Ring 2 hence
Aadity increases .

® Example: —NO:2 , ~(HO elc.

Electron _Releasing Giroups

® Eledon feleasing qroups tends to increase the eleclron densiﬂ{ on
Ammatc Ring hat uttimately decreases -the stability of Rl'ng{ hence

Acdity decrenses.
® Example - —CHs, —OH etfc.

VIDEOS : () IMPERFECT PHARMACY
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