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A Draw structures and assign names
for alcohols, phenols, diols, and
thiols.

2 Predict relative boiling points,
acidities, and solubilities of alcohols
and thiols.

2 Show how to convert alkenes,
alkyl halides, and carbonyl
compounds to alcohols.

& Use organometallic reagents for
the synthesis of primary, secondary,
and tertiary alcohols with the
needed carbon skeletons.
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CH,—CH,—OH CH,—OH CH,—CH—CH,
ethyl alcohol methyl alcohol 1sopropyl alcohol
ethanol methanol propan-2-ol

!

: wou

[-menthol
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1. Name the longest carbon chain that contains the carbon atom bearing the
— OH group. Drop the final -¢ from the alkane name and add the suffix -ol to
give the root name.

2. Number the longest carbon chain starting at the end nearest the hydroxy group,
and use the appropriate number to indicate the position of the —OH group.
(The hydroxy group takes precedence over double and triple bonds.)

3. Name all the substituents and give their numbers, as you would for an alkane or
an alkene.

OH
! 3 5
W
HO
old IUPAC name: trans-2-penten- 1-ol (Z)-4-chloro-3-buten-2-ol 2-cyclohexen-1-o0l
new IUPAC name: trans-pent-2-en-1-ol (£)-4-chlorobut-3-en-2-ol cyclohex-2-en-1-o0l

amirmahdiimanzadeh.com G



(JsSIN) Lo JSII ShgyT (g ,laKals

TABLE 10-1
Priority of Functional Groups in
Naming Organic Compounds

acids (highest)
esters

aldehydes
ketones
alcohols

amines

alkenes, alkynes
alkanes

ethers

halides (lowest)

PROBLEM 10-1
Give the IUPAC names of the following alcohols.

HO CH3 OH
~
C‘\ e
(a) CHz'CHJ. (b)
Br
CH H.C Cl
(d) 3 (e) 3 \C C/
E —
v .
“OH CH,CH, CH,OH
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(c)

CH,
CH,CH,CH,
(f) H——OH

H——Br
CH,




Answers to check

IUPAC recommendations put the position number before the group it describes.

(a) 2-phenylbutan-2-ol (b) (E)-5-bromohept-3-en-2-ol :
(c) 4-mem_\'lcyclohex-3-cn-l-ol ("1" is optional) (d) trans-2-methylcyclohexan-1-ol ("1" is optional)
or (1R 2R)-2-methylcyclohexan-1-ol

(¢) (E)-2-chloro-3-methylpent-2-en-1-ol
(f) (2R.3S)-2-bromohexan-3-ol

10-1 The 1993
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CH—OH
COMMOon name: methyl alcohol
IUPAC name: methanol

CH,CH,CH,CH,—OH

COMIMON NAMme:
IUPAC name:

n-butyl alcohol
butan-1-ol

(CH,),CHCH, CH,OH

CH,CH,CH,—OH

sec-butyl alcohol

El}lH

CH,—CH—CH,
isopropyl alcohol
propan-2-ol

H,C=CH—CH,—OH
allyl alcohol

prop-2-en-1-ol

n-propyl alcohol
propan-1-ol

£|)H {|3H3 (ng
CH,—CH—CH,CH, CH,—C—OH CH,—CH—CH,—OH
CH,

tert-butyl alcohol
2-methylpropan-2-ol

isobutyl alcohol

butan-2-ol 2-methylpropan-1-ol

(d) 3-methylbutan-1-ol; isopentyl alcohol
(also isoamyl alcohol)
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OH OH
OH ,CIH
(c) (d) (e)
HO o'
(¢) cis-cyclohex-2-ene-1 4-diol (d) 3-cyclopentylheptane-2 4-diol

(e) trans-cyclobutane-1 3-diol
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Br CH,CH,

[UPAC name: 2-bromophenol J-nitrophenol 4-ethylphenol
common name:  ertho-bromophenol metg=nitrophenol para-cthylphenol
OH ODH OH /@/DH
CH, OH HO
[IUPAC name: 2-methylphenol benzene-1,2-diol benzene-1,3-diol benzene-1.4-diol
COMMon name: ortho-cresol catechol resorcinol hydroquinone
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29 tu=169D 2O0g F#=130D € #=008D
H  CH,CH, H,C'  CH, H,C'  CH,
ethanol, MW 46 dimethyl ether, MW 46 propane, MW 44
bp 78 °C bp -25°C bp -42 °C
Alcohal Ether
' et
N &\ H C\) @\ R
o H"\*Q o’ \%D—R \ e
II. I|
. | R R \ R
hydrogen bond no hydrogen bond
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CH,—CH,—CH,—CH, hydrophilic region

hydrophobic region
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CH;—CH,—OH + H,0 <«—= CH;—CH,—0O" + H0" K,=13x107'°

ethanol ethoxide ion
(less stable)

Cl—CH,—CH,—OH + H,0 <«—= C(Cl—CH,—CH,—O + H;0* K,=50X107"

2-chloroethanol 2-chloroethoxide 10n
(stabilized by Cl)
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Predict which member of each pair will be more acidic. Explain your answers.
(a) methanol or tert-butyl alcohol

(b) 2-chloropropan-1-ol or 3-chloropropan-1-ol

(¢) 2-chloroethanol or 2,2-dichloroethanol

(d) 2,2-dichloropropan-1-ol or 2,2-difluoropropan-1-ol
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OH
H,O +
cyclohexanol
OH
H,O +
phenol

SIS B0 S b Sl 5 (bl I8

K =10718 O
< > + H,Of
alkoxide 10n
K =10710 O
< > + H,0+

phenoxide ion
(phenolate 1on)
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:O:7 0"
H (|;J H H (! H
5 -
“‘xc.f" “‘"‘%Cf H.C,.f ch
P N N
H’f M|-,f-"f “‘-«.H H'f M(ff.j H‘"H
H
O/ + Na® ‘:@H —

phenol, pK, = 10.0

SIS B0 S b Sl 5 (bl I8

<

I

sodium phenoxide
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Two of the following nitrophenols are much more acidic than phenol itself. The third
compound 1s only slightly more acidic than phenol. Use resonance structures of the
appropriate phenoxide ions to show why two of these anions should be unusually stable.

C[GH OH /O/DH
NO, ; 0,N
NO

.
2-nitrophenol 3-nitrophenol 4-nitrophenol
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10-9 Resonance forms of phenoxide anion show the negative charge delocalized onto the ring only at

carbons 2, 4, and 6:
s <5} :b':@ \
) @ l ’ -~ | §
LY o4 )

[ 2O 0
- Nitro at position 2 delocalizes negative charge.

HON
© Nitro at position 3 cannot delocalize negative charge at position 2 or 4 —
| CH o no resonance stabilization.
/ %/Q:
I
:0:

amirmahdiimanzadeh.com AR



Nitro group at position 4

0

|
1%
O

\..

~

%

"

~

% Nitro at position 4 delocalizes negative charge.

Oy

Only when the nitro group is at one of the negative carbons will the nitro have a stabilizing effect (via
resonance). Thus, 2-nitrophenol and 4-nitrophenol are substantially more acidic than phenol itself, but 3-
nitrophenol is only slightly more acidic than phenol (due to the inductive effect).

amirmahdiimanzadeh.com Yy



o is puo )i Lol

S ST (rlty 5 s 25 0
Commercially important alcohols

Please go to chapter 2



