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Introduction

Definition:

An alcohol is any organic compound in which a
hydroxyl functional group (-OH) is bound to a carbon
atom, usually connected to other carbon or
hydrogen atoms.

-Alcohols are organic derivatives of water H-O-H in
which one of the hydrogen atoms (H) is replaced by an
alkyl group () -O-H

-The word alcohol appeared in English in the 16th
century originating from the Arabic word Js<i




2 Naming Alcohols

« |UPAC name: We replace the -e in alkane name with -ol.

= Common name: As simple alcohols using the name of the
alkyl group followed by alcohol.

~ CH, methane —CH,—OH (methanol)or(methyl alcohol)

» CH;—CH, ethane , CH;—CH,—OH (ethanol)or(ethyl

alcohol)






Naming Alcohols

Examples
3 2 |
CiH
CJ)Hg—(gH—C;H3 2-propanol
CH, OH

| I

CH,—CH—CH,—CH,~CH—CH;  5-methyl-2-hexanol
6 5 a 3 IO ..

5 3



' ‘Methano! Ethanol Propanol Butanol
CH,OH C,H,0H C,H,OH C,H,OH
! T H o Wb H
H—CE—O-H H— C—(ll—O—H H—(I:—(I;—(';—O—H H—Cl_cl:_C_CI_O—H
H H H HHH HHHH

Common Name :

Wood alcohiol  Grain alcohol  rubbing alcohol



3 Different Types of Alcohols

Depending on the position of -OH group:

The -OH group of alkyl alcohols can be positioned on
different carbon atoms of the carbon chain and are
classified as

Primary (19) Secondary (22) Tertiary (39)
H CH, CH,
| | |
CH,—C—OH CH,—C—OH CH,—C—OH
| | |
H . CH,
1C 2C 3
attached -attached attached

to C-OH to C-OH to C-OH



Diols & Triols
Depending on the number of —OH groups :

Diol: a compound containing two —OH (Hydroxyl groups).
Triol: a compound containing three —OH (Hydroxyl groups).

(‘?H‘ - (|3H2 CH, - CHz — CH, CH, - |CH - ?H,
| | |
OH OH OH OH OH OH OH

1,2-Ethanediol 1,2-Propanediol 1,2,3-Propanetriol
(Ethylene glycol)  (Propylene glycol)  (glycerol, glycerin)

Note: that the -OH groups must be placed in neighboring
carbon atoms to name them glycols & glycerols



1 Phenol
« Phenol is the IUPAC name for bn e
hydroxy! group. '
« Phenols are a special type Qf
6-carbon benzene rin

group ’
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» Many are used as snliseptics & tlisini

« Phenols are weak acids because they can transfer
a proton to water to a very small extent.

@’OH + NaoH 29, @—owa‘ + H,0

Phenaol Sodium phenoxide
(a water-soluble salt)



) Preparation of Alcohols

o Alcohols are dervad 1rom many types of compounds

o The alcohol hydroxy! can be converted to many other
unCuoNal groups

o This makes alcohols useful in synthesis
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Preparation of Alcohol

I\
/ 4 N

Primary (1°) Secondary (2°) Tertiary (3Y)

Alcohol Alcohols Alcohols
5,2 Syl 5,1
Reduction NG “Grignard

Grighard Reduction
“Orignard

1) Reduction of an Aldehyde, l«r;!;)ﬂé‘ Ir ",mt).)).yu._ Acid With the APPropriaie

redie g agont

Z) dubstitution The SR 7 reactions are SUDSULON radctions "3y sands o

Ailie suBAGHON 30 1" 3ands for unimolecylar & #3” for Bimalecular 5,1
N

fcley
ms two stops B39 hay one e for redeiion
3) Grignard is a0 drganometallic <hemical reaction in WHICH Skt o syt MAENS Y

Ralide ﬂM.l N ured



Reactions That Give

Alcohols
Primary (19) Alcohols
_ Hg,ﬂ " Produrct
A= H P tHe—>-CAty—ald i
= HO"
gl ———  RreHpH S
.‘7 (J-JI HatH, LIAH ) RCH, O+
B RCH,OH fecicion 1° alcohoi
aldehyde o H. Pd
] L
H—t—p —F9E RCH,OH Gngnard
forrnaldehyde 2 H™ A0
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Electro- ne"a'ivity*: C-0:(3.5-25=1.0)
O-H:{3.5-2.1=14)

s
¢

H larnlec
2. Hydrozen bo '-:In,z occurs between alcohols molecules
2
o Y
ﬁg - Ny

P =N
relatively weak bond 3 g
{ representgc 'L?y cots)- % }(J
O has 3 partially negative » I
charge &- =
& H has a partially positive ., - -
e is. }“‘g )”‘ - L
Have higher boiling point than Alkanes, Alkencs &
© ’ \ ‘r de : o~
/ due to the Oxygen presence forming polar bonding between C-O>

\_& O-H.

ng
ng
Hal

, N »
\
NAA
— (.'« )



4. They are weak acids (alkyl alcohols weaker than Phenol):

Although alkyl alcohols have an -OH group, they do not ionize in water,
whereas phenols ionize like acids (donating a proton to water).

5. Solubility in water (Molecular weight P : solubility )
l
i /\/j\OH polar
-As the chain of the R group increases the hydrocarbon (non- polar)
character of the compound the (polar) character of the

OH group. Consequently, the solubility and boiling point of an alcohol
are affected by the 1) length of the carbon chain and 2) the shape of the

nonpolar

molecule .
-The short chain alcohols are soluble in water, whereas the longer chain

alcohols are insoluble in water.

-In general a molecule which is
be in water and will have than the

straight chain isomer.

(i.e., more branched) will
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Chemical Properties of Alcohols
vy 0 -\lu)h\‘l.‘-ﬁ

\’—\—OH + NaoH 2O, Qr’}—O‘Na' + KO
Sodium phenoxide

Phonol

Lcnd Catalyeed Dehydration:

§ WS

CH,CHOH 5%, G, = Gy + H,O
A 4N
LA Dehydration Lf‘

HG-GH === CaC+HO
0N Hydration i \H

A8 EALY

votcob Alcohols: (17, (20)&(

Using Potassium Dichromate K,C,0, & Sulfuric Acid W

NN

catalysts
—————
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Chemical Properties of Alcohols
vy 0 -\lu)h\‘l.‘-ﬁ

\’—\—OH + NaoH 2O, Qr’}—O‘Na' + KO
Sodium phenoxide

Phonol

Lcnd Catalyeed Dehydration:
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CH,CHOH 5%, G, = Gy + H,O
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Oxidation of 1° Alcohols
In the oxidation [0] of a primary alcohol 1°, one H is

removed from the —OH group and another H from
the C bonded to the —OH and aldehyde is produced
=

primary alcohol ﬂ_, aldehyde

OH (‘Jl
CH3—'C—‘H K,Cr,0, CH 3—'C—H + HZO
l H,S0,
H
ethanol ethanal

(ethyl alcohol) (acetaldehyde)



Oxidation of 2° Alcohols

The oxidation of 2° alcohols is similar to 1 , except that a
ketone is formed.

secondary alcohol —[O—]> ketone

OH (ﬁ

I ch 207
CHy—C—CH, ~heo> CH,—C—CH, +H,0

H

2-propanol 2-propanone
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Oxidation of 3° Alcohols

CH,—C—CH, ‘.;::?o, No product

2 - il H,S0,

CH no H on th

(R )
o

O toy cvrictire
VU L0 OGO Ze

2-methyl-2-propano




Oxidation of Alcohols in our body

In the body.

nzymes inthe o oxidize ethanol,
#lood alcohol concentration ouer U A0 can be [atal,
0 (§]

I
i (
7 CHEH,0M L CH,CH 9 cH,com 12 2co, + 1,0 + Energy

ethanol ethanal acetic acid

. 7 - - o .
Cmbdation adding oo aaygen alom G temeving two hydiogen atonms
Hadustan adiling b hythiagen atiafis of FHINGVINGE Gl Gayien il



& Applications

Alcohols can pe used for many scientific ,medical & industrial Utilities,
As a beverage: (-1,,%11 )
Alcohols can be used as 3 beverage (ethanol only, when fermer]ued from

c A S
sugar), Ethanol in the form of alcoholic beverages has been condumed

by humans since prﬁ—hist ] times. ol usage ¢s ecially at a young
£ 4 © ] T
ape may lead to: depres & addiq ,/,seﬁour I)Lo/problumg such as
' ’fat/ty”f(f‘ver which is basically the liver fdﬁm,'g apart,illnesses uluo in the
'/b,J-»,,{‘ brain(atrophy), heart, pancreas, 4 J’/(Imfln S ultireately ooy

;15 7 malformation of embryos.
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/ As a fuel:
Some alcohols, maln_!/ ethanol and methanol, can be used 35 an
- aleghal Fyel. P‘°rfOfmance can be increased rdrced nduction
infernal CombUS“Oﬂ enfmes by lnjectmg alcohol into thgjplr
intoke afteg the Lurbocﬁarger ors uper)barger has press u;nzed the
0., £Yey
Al This, COOT tﬁ‘;’ D”’SJU”Zed air, provndmg 3 denser air charge,

wiiEh allows Tof mdre fuzl, and therefofe more power
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END OF PRESENTATION

Thank you for your attention



