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Isomerisation of Allyl Ethers to Vinyl Ethers catalysed by
Palladium on Carbon

By Howarp A ] CarLEss* and Davip ] Havywoob
(Department of Chemastry, Buwkbeck College, Malet Street, London WCIE THX)

Summary Several allyl ethers are cleanly converted into
the corresponding prop-l-enyl ethers on heating 1n
benzene or toluene in the presence of palladium on
carbon.

THE preparation of vinyl ethers has become important,!
both 1n terms of the synthetic use of the aliphatic Claisen
rearrangement,? and 1n the use of metallated dernvatives
of vinyl ethers as ‘masked’ acyl equivalents® In the
carbohydrate field, especially, allyl ethers have been used
as selective protecting groups for alcohols,? the first step 1n
their removal often requires i1somensation to the wvinyl
ether, followed by hydrolysis ® We now report that several
allyl and methallyl (2-methylallyl) ethers are converted
into the corresponding prop-l-enyl ethers in high yield
under neutral conditions in the presence of catalytic
amounts of palladium-on-carbon, by heating in benzene or
toluene as solvent

Durning 1investigations of the photochemical reactions of
unsaturated aldehydes,® we required a synthesis of the
vinyl ether aldehyde (1) An attractive route to (1)
appeared to be 1somerisation of the methallyloxy-aldehyde
(2) However, common existing methods for 1somerisation
of allyl to vinyl ethers were incompatible with the presence
of the aldehyde functional group, such methods include

0 0
\(\O/\)J\R :‘I> ﬁ/\o/\)j\R
(1) R=H (2) R=H
(3) R=Me (4) R =Me
R R
Bu"0 Bu"0
“n\/l\ \A
(5) R=H (6) R=H
(7) R =Me (8) R=Me
R R
PhO PhO
‘L\'\ék \)%
(93) R=H (10) R=H
(1) R=Me (12) R = Me

treatment of the allyloxy compound with strong base
(KOBut, Me,SO, heat),” or the use of tris(triphenylphos-
phine)rhodium(r) chlonde®® which can cause decarbonyl-
ation of aldehydes!® Encouraged by a report!! that
acidic, methanolic solutions containing Pd/C can be used
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to remove the allyl ether protecting group, we have found
that palladium on carbon alone converts (2) into (1) in high
yield, on refluxing in benzene as solvent. The generality
of this isomerisation method is shown by the examples in
the Table. It is applicable not only to alkyl and aryl allyl
ethers [(6), (8), (10), and (12)] but is also compatible with
molecules containing one of a variety of functional groups,
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such as the epoxide (14), the alcohol (16), or the ketones (4)
and (18). After reaction, separation of the catalyst
requires the minimal step of filtration, and aqueous work-up
is thus avoided. The present method is superior to the use
of inorganic complexes such as PdCl,(PhCN),, which failed
to isomerise (12) to (11) even in refluxing xylene.1*:'* The
Table shows that both allyl and methallyl ethers are
isomerised to prop-l-enyl and 2-methylprop-1-enyl ethers,
respectively; this is in contrast to the action of tris(tri-
phenylphosphine)ruthenium(rr) dichloride, which did not
isomerise methallyl ethers.!¢ Allyl ethers are converted
mainly into c¢is-prop-l-enyl ethers (Table), and in this
respect the use of palladium-on-carbon resembles several
other isomerisation methods.4,12,15
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TaBLE. Isomerisation of allyl ethers catalysed by palladium on Noting that the isomerisation of pheny! allyl ethers (10)
carbon.® and (12) was apparently slow, we have investigated dif-
cis: trans ferences in the rates of the two isomerisation steps arising
Starting Yielde Reaction product from the bis(methallyl) ether (19). TUnder our conditions,
material Product® (%) time/h  Solvent  ratio ky/ky = 6 (Scheme), and this has allowed the very easy
(2) (1) 95 8 Benzene _— preparation of the previously unknown allyl vinyl ether
(4) 3 97,824 18  Toluene — (20)1® (>75%, of the crude material, after heating under
(6) (5) 754 5 Benzene 64:36 reflux for 3-5h in benzene). Further heating under reflux

(8) (7) 95 5 Benzene — . . °
(10) 9) 97 60 Toluene  69:31 (2‘1 h) gave the bls(2-methylprop—1—er£yl) ether (21) in 869,
(12) (11) 80d 140 Toluene — yield from (19). The temperature required for isomer-
(14) (13) 93 12 Benzene 77:23 isation is sufficiently low that (20) does not undergo a

Eigg ﬁg; g'; 11 ?gﬁf:{’: 7624 competing Claisen rearrangement.
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8 Reaction conditions: starting material (2 g), 109, palladium
on activated carbon (0-5 g) (Aldrich) in solvent (10 ml), heated
under reflux with stirring under nitrogen. P All products were
separated and identified by 'H (and, in some cases, *C) n.m.r.
spectra. ¢ Yields estimated by g.l.c., unless otherwise stated.

4 Isolated yield (Received Tth July, 1980; Com. 734.)
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