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Preparation of Aryl EthersPreparation of Aryl Ethers



Typical Preparation is by Williamson SynthesisTypical Preparation is by Williamson Synthesis

 

OONaNa ++ RRXX

 

OORR NaNaXX++
SSNN22



Typical Preparation is by Williamson SynthesisTypical Preparation is by Williamson Synthesis

 

OONaNa ++ RRXX

 

OORR NaNaXX++
SSNN22

but the other combinationbut the other combination
 

XX ++ RROONaNa

fails because aryl halides are normally unreactivefails because aryl halides are normally unreactive
toward nucleophilic substitutiontoward nucleophilic substitution



acetoneacetone

heatheat

ExampleExample

 

OONaNa ++ CHCH33II

 

OOCHCH33

(95%)(95%)



acetone, heatacetone, heat

ExampleExample
 

OOHH ++

(86%)(86%)

HH22CC CHCHCHCH22BrBr

KK22COCO33

 

OOCHCH22CHCH CHCH22



Aryl Ethers from Aryl HalidesAryl Ethers from Aryl Halides

 FF

NONO22

++ KKOOCHCH33

CHCH33OHOH

25°C25°C

 OOCHCH33

NONO22

++ KKFF

(93%)(93%)

nucleophilic aromatic substitution is effective nucleophilic aromatic substitution is effective 
with nitrowith nitro--substituted (ortho and/or para) aryl substituted (ortho and/or para) aryl 
halides halides 



24.1224.12
Cleavage of Aryl EthersCleavage of Aryl Ethers

by Hydrogen Halidesby Hydrogen Halides



Cleavage of Cleavage of AlkylAlkyl ArylAryl EthersEthers
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Cleavage of Cleavage of AlkylAlkyl ArylAryl EthersEthers
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An An alkylalkyl halide is halide is 
formed;  never an formed;  never an 
arylaryl halide!halide!



++

ExampleExample

 

OOCHCH33

OHOH

 

OHOH

OHOH

(85(85--87%)87%)

CHCH33BrBr

(57(57--72%)72%)

HBrHBr

heatheat



24.1324.13
Claisen RearrangementClaisen Rearrangement

of Allyl Aryl Ethersof Allyl Aryl Ethers



Allyl Aryl Ethers Rearrange on HeatingAllyl Aryl Ethers Rearrange on Heating

 

OHOH

CHCH22CHCH CHCH22

 

OCHOCH22CHCH CHCH22

200°C200°C

(73%)(73%)

allyl group allyl group 
migrates to migrates to 
ortho positionortho position



rewrite as rewrite as 

MechanismMechanism

 

OCHOCH22CHCH CHCH22
 

OO

 

OO

HH

 

ketoketo--toto--enolenol
isomerizationisomerization

 

OHOH



Claisen rearrangement is an example of a Claisen rearrangement is an example of a 
sigmatropic rearrangement.  A sigmatropic rearrangement.  A σσ bond migratesbond migrates
from one end of a conjugated from one end of a conjugated ππ electron systemelectron system
to the other.to the other.

this this σσ bond breaksbond breaks

this this σσ bond formsbond forms

“conjugated “conjugated ππ
electron system” electron system” 
is the allyl groupis the allyl group

Sigmatropic RearrangementSigmatropic Rearrangement

 

OO
 

OO

HH



24.1424.14
Oxidation of Phenols:Oxidation of Phenols:

QuinonesQuinones



The most common examples of phenol oxidationsThe most common examples of phenol oxidations
are the oxidations of 1,2are the oxidations of 1,2-- and 1,4and 1,4--benzenediolsbenzenediols
to give quinones. to give quinones. 

(76(76--81%)81%)

QuinonesQuinones

 OHOH

OHOH

 OO

OO

NaNa22CrCr22OO7,7, HH22SOSO44

HH22OO



The most common examples of phenol oxidationsThe most common examples of phenol oxidations
are the oxidations of 1,2are the oxidations of 1,2-- and 1,4and 1,4--benzenediolsbenzenediols
to give quinones. to give quinones. 

(68%)(68%)

QuinonesQuinones

OO

OOAgAg22OO

diethyl etherdiethyl ether

OHOH

OHOH

 

CHCH33

 

CHCH33



AlizarinAlizarin
(red pigment)(red pigment)

Some quinones are dyesSome quinones are dyes

 OO

OO

OHOH

OHOH



Ubiquinone (Coenzyme Q)Ubiquinone (Coenzyme Q)
nn = 6= 6--1010

involved in biological electron transportinvolved in biological electron transport

Some quinones are important biomoleculesSome quinones are important biomolecules

CHCH33OO

CHCH33OO

 OO

OO

CHCH33

nn



Vitamin KVitamin K
(blood(blood--clotting factor)clotting factor)

Some quinones are important biomoleculesSome quinones are important biomolecules

 OO

CHCH33

OO CHCH33 CHCH33 CHCH33 CHCH33

CHCH33


