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Selective Dealkylationsof Alkyl Aryl Ethers in
HeterogeneousBasic Media under Microwave Irradiation.
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Abstruct:Ethyl isoeugenoland 2-ethoxyanisolecould be selectively deethylated using potassium t-
butoxidein the presenceof crown ethesunder solvent-freeconditions.By addition of etbylenegtycol,
selectivity was reversed to demetftylation.In both cases, strong enhancementswere observed under
fecusedmicrowavea. O 1997published by Elsevier Science Ltd.

Derdkylationof alkyl aryl ethers is a syntheticallyvery useful reactionas it constitutesan important
methodfor deprote-ctionof hydroxylgroupsfromsubstitutedphenols2. A widevarietyof systemshas been

proposedin homogeneousphaseusingmoregenerallyLewisacidssuchas AIC133andBX34 or strongbases
suchas alkalinehydroxides5or amides6andlithiumdiphenylphosphide7.Theseconditionssufferfromharsh
reactionconditionsand present a lot of inconvenienceconnectedto their handling,removaland toxicityof
catalysts.

Heterogeneousconditionswerethusdevelopedwithsignificantadvantages.Potassiumfluoridecoated
on alumina previouslywidelydescribedas a strongbase8,was shownby Singhet al. to be alsoan effective
reagentfortheselectiveOdemethylationof aromaticmethylethers9.
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In connectionwith our interest for mild heterogeneoussolvent-freeconditions 10,we checked the
behaviottrof ethylisoeugenolla usingdifferentbasicsystems.Weespeciallyexaminedphasetransfercatalysis
(PTC)conditionsin the absenceof solventundermicrowaveirradiationas it was shownof greatefficiencyin a
lotof casesincludingKrapchodecarbethoxylation11.A systempotassiumt-butoxiddranaferagentwasselected
as it behaves at the same time as a strong base (H-nucleophilicity) 12 or a strong nucleophile (C-
nucleophilicity)i3.
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Ethyl isoeugenolla is ableto leadto eitherpropenylgtmethol2a by O-demethylationor isoeugenol3a
by O-deethylation.ThemainresultsaregiveninTableI.

OEt OEt OH

0’OMe/ ‘nn::gent“cfOH+00”’
R R it
1 2 3

TableI: Dealkylationofethylisoeugenolla (5 mmoles)usinga base(2 eq, 10mmoles)
in thepresenceof a phasetransferagent(10%)undermonomodemicrowaveactivation14.

Base Phasetransfer Ma

agent P w t nm T.c b % la % Za % Sa

KF Aliquat336 270 120 177 95 2 -
LiF *, 9060 116 99 - -

,, 12-crown4 90 60 123 97 2 -
KOtBu 60 20 93 92 - -

,, Aliquat336 90 20 175 20 - 60
,, Kryptofix[2.2.2] 90 10 135 15 - 68
,, 18-crown-6 60 20 139 9 - 82

@&C.yieldsusinga smndti; b) muimum in temperatureduringmicrowaveirradiationmeasuredby infrared

detection 15usinga monomodeSynthewave402reactor(Roth)

It wasnoteworthythatweobtainedselectivedeethylationundertheseconditions,whereasKF-ahuninain
ethyleneglycolleadsto selectivedemethylation.Thetwomethodsseemto be complementary.Theeffectof this
solventwasthuscheckedunderPTCconditions.Themoresignificantresultsareindicatedin TableII.

TableII:Effectof ethyleneglycol(EG)onthedealkylationof la (5mmoles)
inducedbybase(10mmoles)and 18-crown-6(10%)undermicrowave(MW)

irradiationor underconventionalheating(A)usinga thermoregulatedoilor sandbath. ,

Base EG FXP.IX&S Xidds
(Volume/ml) mode PWI tmn T~ % la %2a %3a

KOtBu MW 60 20 139 9 - 82
,, A 20 139 32 - 52
,, 2 MW 6060 228 6 56 3
,, 2 A 60 228 70 2 -

NaOH 5 MW 60 180 200 5 70 2
,, 5 A 180 200 70 - -
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Theadditionof ethyleneglycolwasdeterminantfromselectivitypointof viewin thecaseof KOtBuimd

crownetherreaction.Thisis at theoriginof a totalreversalin selectivity,allowingO-demethylation.

To avoid the possible influenceof the doublebondon aromaticring and check the generalityof our
observation,sameconditionswereextrapolatedto 2-ethoxyartiso1elb (TableIII).

TableIII:Derdkylationof 2-ethoxyartisolelb (5 moles) usingbase(10mmoles,2 eq.)
in thepresenceof a phasetransferagent(10%)withor withoutethyleneglycol(E G)

undermicrowaveirradiation14(MW)orusinga thermoregulatedoilbath(A).

Base Phasetransfer E G Ml&
agent (ml) mode Pw a t ~“ T y % lb %2b %3b

KOtBu(2 eq.) - Mw 60 20 120 39 - 60
,, Aliquat336 - MW 60 20 120 28 - 66
,, 18-crown-6 - MW 60 20 120 7 - 90
U PEG 400 - MW 60 20 120 13 - 80
,, TDA - 1 - MW 60 20 120 7 - 91(90)
,, ,! A 20 120 48 - 50
,, u A 120 120 28 - 60

KOt.Bu(2 eq.) Aliquat336 2 MW 60 60 180 86 10 3
,, TDA-1 2 MW 60 60 180 93 5 1
!, 18-crown-6 2 MW 60 60 180 20 58 22
,, U 2 MW 60 75 180 - 72 23
U ,, 2A 75 180 98 - -
,, !, 2A 1200 180 63 26 10

NaOH(2 eq.) 15-crown-5 - MW 60 30 180 93 - 2
,, ,, A 75 180 99 - -

NaOH(4 eq.) 15-crown-5 5 MW 20 120 205 5 77 10
,, ,3 5A 120 205 94 - -

a) maximalin powerduringmicrowaveirradiation.

Theconclusionswereratherthesameforthosetwosubstrates:

- deethylationis thedominantreactionwithKOtBuandcrownether(orTDA-1)in the absenceof any organic
solvent.A strongmicrowaveeffecton reactivitywasobservedas theyieldfell to only50%underconventional
heating,insteadof 90% undermicrowaveirradiation,withoutanychangeon selectivity.
- demethylationbecame the dominantreactionwhenethyleneglycol was added. A very strong microwave
influence(notpurelythermal)was shownas noreactionoccumedunderconventionalheating(sameconditions
of timeandtemperature).Thisobservationwasinaccordancewithsomeresultsfromliterature16.

In termsof mechanism,as KOtBuis knownas a verystrongbase,wecanenvisagea I&eliminationfor
deethylationwhereasKOtBuandEG(leadingprobablyto K+,-0CH2CH20Hor at leasta decreaseinbasicityof
KOtBudueto his solvationbyEG)leadsto a nucleophilicattackon thelesshinrhmdmethylgroup.
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