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JUPAC Rules for Naming Alcohols

 Select the longest carbon chain containing the hydroxyl
group, and derive the parent name by replacing the -e
ending of the corresponding alkane with -o/

* Number the chain from the end nearer the hydroxyl group

* Number substituents according to position on chain, listing
the substituents in alphabetical order
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* NaBH,(Sodium Borohydride)_is not sensitive to moisture
and it does not reduce other common functional groups

e LiAIH, (Lithium aluminum hydride ) is more powerful, less
specific, and very reactlve W|th water

° Aldehyde reduction

O OH

CH3CH2CH2(|3|H = Ezgf“’ Sdii s CH3CH2CH2(|3H
Ja

Butanal 1-Butanol (85%)

(a 1° alcohol)

Ketone reduction

O H OH
[l N
C C
1. NaBH_4, ethanol
2. H3O*
Dicyclohexyl ketone Dicyclohexylmethanol (88%)

(a 2° alcohol)
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 Carboxylic acids and esters are reduced to give
primary alcohols ( 43 J1s&1)
* LiAlH, is used because NaBH, is not effective

Ni, A, (2H)
LiAalHa S

R—C—-OH

R—CHzOH + Hz=20O
T

R_c_o_R N.a,EH)

LialHa S

L eSS g S (aaadl g Joid) amd (pa i) o land (gl

Ester reduction
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CH3CHCH=—CHCOCH3
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CH3CH,CH=CHCH,OH + CH3OH

Methyl 2-pentenoate 2-Penten-1-ol (91%)
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* Alkyl, aryl, and vinylic halides react with magnesium in
ether or tetrahydrofuran to generate Grignard reagents,
RMgX

* Grignard reagents react with carbonyl compounds to
yield alcohols

o— ot R = 1°, 2°, or 3° alkyl, aryl, or vinylic
R—X + Mg ——> R—MgX
X =Cl, Br,1
- A Grignard | -
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O OH

1 1. RMgX, ether |

/C\ > L. + HOMgX

2. H30+ ,// =
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Carboxylic acid reduction
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1. LiAlHg4, ether
CH3(CH,l7CH=CH(CH,);COH 5= -

9-Octadecenoic acid
(oleic acid)

Carboxylic acid reduction
I
CH3(CH5)7CH=CH(CH,)7COH

9-Octadecenoic acid
(oleic acid)

1. LiAlHg4, ether \
2. H30*

CH3(CH4)7CH=CH(CH,)7CH,0OH

9-Octadecen-1-ol (87%)
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Conversion of Alcohols Iinto Esters

@) @)
! ]
~ e
OH  CH30H OCHj;
HCI, heat
Benzoic acid Methyl benzoate
(a carboxylic acid) (an ester)

sOCl, ﬁ A—l‘;OH

Co

Cl

Benzoyl chloride
(a carboxylic acid chloride)
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Oxidation of Alcohols

- Can be accomplished by inorganic reagents, such as KMnO,,
CrO,, and Na,Cr,0, or by more selective, expensive reagents

Primary alcohol OH 0 0
| 0] lfl: 0 g
e — — y
RY H T RT 0
H

An aldehyde A carboxylic acid

Secondary alcohol OH nlf]
I 0] l
C — C
R H R’ g
q
A ketone
Tertiary alcohol |Illlll
|0
H"}‘E - =5, NO reaction

HI
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Oxidation of Secondary Alcohols

* Effective with inexpensive reagents such as Na,Cr,0, in acetic acid
* PCCis used for sensitive alcohols at lower temperatures

PCC
CH,Cl,, 25 °C

O

Testosterone 4-Androstene-3,17-dione (82%)
(male sex hormone)
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