Alcohols
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Summary

Functional Group

General
Formula

Structure

Prefix

Suffix

Alcohol

R—OH

hydroxy- -ol

Primary, Secondary and Tertiary Alcohols

Alcohols can be classified as primary, secondary or tertiary alcohols. This classification relies
on the alpha carbon and the number of hydrogen atoms bonded directly to the alpha
carbon. There are no special naming conventions that need to be learned for primary,

secondary or tertiary alcohols.

Recall that the alpha carbon is the one attached to the alcohol functional group.

alpha carbon

2

Tertiary alcohol

The alpha carbon has no hydrogen
atoms bonded directly to it.

Configuration Description Example
HO H
The alpha carbon has two or more \ /
Primary alcohol hydrogen atoms bonded directly to H/C
it.
HO\ /H
The alpha carbon has one hydrogen C
S d Icohol ~
econdary alcoho atom bonded directly to it. HsC T/\/
HO CHj
\/

C
H3C/ \r\/
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Worked Examples

Pentan-1-ol

HO/\/\/

STEP 1: Identify the parent hydrocarbon chain

1.1 It should have the functional group with the highest priority
1.2 It should have the maximum length

1 3

&2 2 one’
HO/ \C/ \C/ 3
Hx Hz
2 4

- Functional group v
- Longest chain ¢/

STEP 2: Count the number of carbons in the parent hydrocarbon chain and identify the
appropriate prefix. If the parent chain is an alkane, add the -an suffix.

H, Hp 5
C.__CHs

5 C=PENT-
ALKANE = -AN-

STEP 3: Identify the functional group with the highest priority and its suffix

HO™

ALCOHOL =

STEP 4: Identify side chains. Count the number of carbons and identify their prefix and
suffix

None
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STEP 5: Identify any remaining functional groups (including double and triple bonds) and
their suffixes

None

STEP 6: Number the parent hydrocarbon chain from the end that produces the lowest set
of locants for, in order of precedence, functional groups, double and triple bonds and side
chains

Option 1 Option 2
5 3 1 1 3 5
HO " > O 2 ;
Alcohol =5 Alcohol =1

Lowest locants possible

STEP 7: Numbers indicating the locant of the functional group are placed directly before
the functional group portion of the name.

1 3

HO/\2/\4/

5

Alcohol =
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STEP 8: Write the complete name

8.1 Commas are written between numbers
8.2 Hyphens are written between numbers and letters
8.3 Successive words are combined into one word

1 3
& oy s
HO/ \C/ \C/ 3 HO/\/\/
H2 H2 2 4
2 4
5 C=PENT- Alcohol =
ALKANE = -AN-
Steps 1,2 Steps 3,6,7

HO S

pentan

Step 8
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Propan-1,2-diol

OH

A or

STEP 1: Identify the parent hydrocarbon chain

1.1 It should have the functional group with the highest priority
1.2 It should have the maximum length

Option 1

B - G

- Functional group v/
- Longest chain  «/

STEP 2: Count the number of carbons in the parent hydrocarbon chain and identify the
appropriate prefix. If the parent chain is an alkane, add the -an suffix.

2. 3

C
I oo

OH

3 C = PROP-
ALKANE = -AN-

STEP 3: Identify the functional group with the highest priority and its suffix

OH

P \»

ALCOHOL =

2x alcohol =

STEP 4: |dentify side chains. Count the number of carbons and identify their prefix and
suffix

None
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STEP 5: Identify any remaining functional groups (including double and triple bonds) and
their suffixes

None

STEP 6: Number the parent hydrocarbon chain from the end that produces the lowest set
of locants for, in order of precedence, functional groups, double and triple bonds and side
chains

Option 1 Option 2
OH
OH 5 |
) & e ,C c
Alcohol = 2,3 Alcohol = 1,2

Lowest locants possible

STEP 7: Numbers indicating the locant of the functional group are placed directly before
the functional group portion of the name.
7.1 Names are listed alphabetically
7.2 If there is more than one of the same functional group, the prefix di- (2), tri-
(3), tetra- (4) are used. These are not considered for alphabetical listing
7.3 If the functional group is in a position where no alternative position is possible,
no number is required (e.g. ethan-1-ol should be written as ethanol)

Option 2

Alcohol =
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STEP 8: Write the complete name

8.1 Commas are written between numbers
8.2 Hyphens are written between numbers and letters
8.3 Successive words are combined into one word

OH OH
j (|3 ° _OH 22k 1
& & C/C\C/OH OH
l ’ )\/OH
2C = PROP-
ALKANE = -AN- Alcohol =
propan
Steps 1,2 Steps 3,6,7 Step 8
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3-methylhexan-1-ol

o

STEP 1: Identify the parent hydrocarbon chain

1.1 It should have the functional group with the highest priority
1.2 It should have the maximum length

Option 1 Option 2 Option 3
4 5
.0 g PSR 8258
HO™ ¢ Ho >CeCe HOETET e
- Functional group v - Functional group 4 - Functional group v/
- Longest chain 3¢ - Longest chain 3¢ - Longest chain /

STEP 2: Count the number of carbons in the parent hydrocarbon chain and identify the
appropriate prefix. If the parent chain is an alkane, add the -an suffix.

Option 3

1 5

| 3

2 6

HO/C\C/C\C/C\C
4

6C = HEX-

ALKANE = -AN-

STEP 3: Identify the functional group with the highest priority and its suffix

o
L

ALCOHOL =
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STEP 4: Identify side chains. Count the number of carbons and identify their prefix and
suffix

1 C=METHYL-

/—\
Ho/\J\/\

STEP 5: Identify any remaining functional groups (including double and triple bonds) and
their suffixes

None

STEP 6: Number the parent hydrocarbon chain from the end that produces the lowest set
of locants for, in order of precedence, functional groups, double and triple bonds and side
chains

Option 1
Option 2
1 2
2 34 _5 ; 6 4 3 .
HO HO
Alcohol = 1 Alcohol = 6
Methyl = 3 Methyl = 4

Lowest locants possible

STEP 7: Numbers indicating the locant of the functional group are placed directly before
the functional group portion of the name.

7.1 Names are listed alphabetically
7.2 If there is more than one of the same functional group, the prefix di- (2), tri-
(3), tetra- (4) are used. These are not considered for alphabetical listing

HO

Alcohol =
Methyl = 3-METHYL
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STEP 8: Write the complete name

8.1 Commas are written between numbers

8.2 Hyphens are written between numbers and letters

8.3 Successive words are combined into one word

1 5

| 3

2

200"

HO C C C
4

6C = HEX-
ALKANE = -AN-

Steps 1,2

’/\

3-METHYL-
1o, I3 5
HO ; 6
Steps 4,6,7

/\12 34 _5

HO
Steps 3,6,7

HOW

3-methylhexan

Step 8
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3,4-diethylhexan-2-ol

OH

STEP 1: Identify the parent hydrocarbon chain

1.1 It should have the functional group with the highest priority

1.2 It should have the maximum length

Option 1 Option 2
6
O H \ OHC \CS
Cl,éz\ JfClCc )\(:3/&4\/
cC C (';2
'

- Functional group 3¢
- Longest chain  «/

- Functional group +
- Longest chain  /

Option 3 Option 4

1

3 5
CI/C\C )\C\é‘/c

- Functional group 3¢
- Longest chain 3¢

- Functional group +/
- Longest chain 3¢

STEP 2: Count the number of carbons in the parent hydrocarbon chain and identify the
appropriate prefix. If the parent chain is an alkane, add the -an suffix.

Option 1
OH
) 4 6
d/C\Cs/C\CsVC 6 C = HEX
ALKANE = -AN-

STEP 3: Identify the functional group with the highest priority and its suffix

'Y

OH

ALCOHOL =
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STEP 4: Identify side chains. Count the number of carbons and identify their prefix and
suffix

N 2 C=ETHYL

OH

N

2 C =ETHYL-

STEP 5: Identify any remaining functional groups (including double and triple bonds) and
their suffixes

None

STEP 6: Number the parent hydrocarbon chain from the end that produces the lowest set
of locants for, in order of precedence, functional groups, double and triple bonds and side
chains

Option 1 Option 2
OH
o )c“ c’ (c')::' \cS ..C'
~ e ~ cd ~ 4/ ~ 7
c c:K c” c c:K c
Alcohol = 2 Alcohol = 6
Ethyl =3 Ethyl = 4
Ethyl = 4 Ethyl = 3

Lowest locants possible

STEP 7: Numbers indicating the locant of the functional group are placed directly before
the functional group portion of the name.

7.1 Names are listed alphabetically
7.2 If there is more than one of the same functional group, the prefix di- (2), tri-
(3), tetra- (4) are used. These are not considered for alphabetical listing

OH

Cc> sC.:.¢C°
¢ e e
Alcohol =

Ethyl = 3,4-DIETHYL
Combine the two ethyl = diethyl
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STEP 8: Write the complete name

8.1 Commas are written between numbers
8.2 Hyphens are written between numbers and letters
8.3 Successive words are combined into one word

OH
Lk o o

\C/ \C 2 4 6 C2 /C4 CG

Cl/C\c?)/C\CS/C Cl/ \i \C5/
6 C = HEX
Alcohol = Ethyl = 3,4-DIETHYL
ALKANE = -AN-
Steps 1,2 Steps 3,6,7 Steps 4,6,7
OH

3,4-diethylhexan

Step 8
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