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Chapter 7: Alcohols, Phenols and
\ Thiols
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ملاحظة : تم تفريغ التشابتر من محاضرات دفعة أثر و وريد 
تبعوا عريكوردات البوست المثبت
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partd ) Alcohols - Structure

* The functional group of an alcohol (@ H
is an -OH (hydroxyl) group bonded Sp; < : O
to an sp? hybridized carbon.

H—C—H
— Bond angles about the hydroxyl /
: SPs H
oxygen atom are approximately
109.5°.

* Oxygen is also sp3 hybridized.
— Two sp3 hybrid orbitals form sigma
bonds to carbon and hydrogen.
— The remaining two sp3 hybrid
orbitals each contain an unshared
pair of electrons. o i gt e
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Alcohols - Nomenclature
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e |UPAC names—ﬁntm + arent e S, flix

—| The parent chalfrjls the | ongest chain that contains the
-OH group.

— Number the parent chain in the direction that gives
the -OH group the lower number.

— Change the suffix -e to -o!.
@) S

* Common names

AN TN

— Name the alkyl group bonded to oxygen followed by
the word alcohol.
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Alcohols -

Examples:
IvPAC
Ethane — L Fthano!
OH
« on NS
Ethanol 1-Propanol
(Ethyl alcohol )« (Propyl alcohol)

CoemMann Name
Copyright © John Wiley & Sons, Inc. All rights reserved.

e

Q-Butanol
(sec-Butyl alcohol)

2- Methyl l-propanol
(Isobutyl alcohol)

Copyright © John Wiley & Sons, Inc. All rights reserved.

Nomenclature

OH
»*1 /\/\OH
2-Propanol I-Butanol
(Isopropxl alcohol) (Butyl alcohol)

! 1 hads
e

)
chlohexalﬁ ]

2-Methyl-2-propanol
(tert-Butyl alcohol) (Cyclohexyl alcohol)

IR
(&D‘%‘ UJ_G)*
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“e*/  Alcohols - Nomenclature
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(|]H2(|3H2 CH3(|]H(|]H2 C|H2C|H(|]H2
OH OH HO OH HO HO OH
oH ‘w p> 20H >20H P> 30H
1,2- Ethanedlole ds$ 1,2-Propanediol ].. 1,2,3-Propanetriol
> 5 (Fthy lene glycol) \Lc -»(Propylene glycol) 88 =3 (Glycerol, Glycerin)
Copyright © John Wiley & Sons, Inc. All rights reserved.
+ e 0l
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Classification of Alcohols

R—CH;—OH primary (1°) alcohol —» 1R S 29
R
=F.'

R—CH—OH

secondary (2°) alcohol — 2R s 1H

tertiary (3°) alcohol = IR i 2en Y
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Hydrogen Bonding in Alcohols

The presence of the OH group allows for H-

bonding between aIcohoI molecules. This effects
BP/MP and solubility

} R R
- I \O—H ................... \O—H
OeMPfRy (3l Ous H-&MJ
” y
I
BP (°C) Solubility "
(g/100 g H?0)
& (oY %]
=| Methanol 65 ~ ¢~ Completely solubl
3 ethano 65 ompletely soluble UJMOBAM\AM
= Ethanol 78.5 Completely soluble -w\\gﬁcg sy
é Propanol 97 Completely soluble
M e ? i " _
f Butanol 117.7 7.9 u_, { S.\'b‘\dj JUSBP e
.JI Pentanol 137.9 2.7 s > Londen Corce o L} 36 Coma
Hexanol 155.8 059 . )
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RecorA ‘5
Wcidity of Alcohols and Phenols

Alcohols are weak acids;similar to water, i.e.
Sthng conjucaled b:m —>isnt stable 3% the qcieﬁy ok R--CH,-0H g low

R=CH—(H —— K-Uh—0: | pe TORRLESL

OH o Ha0 53¢
©/ ] ©/ + H®
a

(74

Phenols are more acidic;as the conjugate base (a

— T ore s
phenoxide ion) can to stabilized by resonance,

o ¥ Pka = Tacidi}

i

: ():) 20 () st ()
S ﬂ ) < o
I 1 l"i ]
5 ltll'gL‘ ocallzec
on the oxygen atom ‘J C _ L'

in alkoxide ions
charge delocalized,in phenoxide ion
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Alcohol Phenol

' )

R-CHZ‘OH — LR"CHZ 'O-‘ + H+ O<)_ 104 505 :0:
M <t R 4 G

Shbry conjucaled base — - - .-
weak J i i &
acid isnt Stable o : 0”’ o

Imd 0010"]. eSoY:»anCB > oefloctaliZzea alomg,
Very stable

v weak acid. \/.S‘Wonae acid.
v 1 PkO\ : v ¥ Pka.
v less Stable . v mofe Stable

OH o
o — O
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