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ABSTRACT :

Thermal rearrangement of diosphenol allyl ethers provides a method for attachment
of an allyl group to hindered carbon centers.

The development of new methods for the attachment of a functionalized carbon unit to a

hindered carbon center in a cyclic structure is of current 1nterest.1

The Claisen rearrange-
ment,2

i.e. the thermal reorganization of allyl vinyl ethers, has been utilized for this pur-
pose mainly in systems where the allyl double bond is contained in the ring. The alternative
arrangement, where the vinyl double bond is contained in the ring, has been less-freguently
employed, partly due to the difficulty of synthesizing the required enol ether 1 free of its
regicisomer 2, and the possible isomerization 12 during the conduct of the rearrangement.
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We have developed a new variant of this type of Claisen rearrangement that does not allow
formation of regioisomers. Heating diosphenol allyl ethers 5 at about 200° produces ®-diketones
& which, if possible, tautomerize under the reaction conditions to the enolic form 7:
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These C-aljylated diosphenols 7 are versatile synthetic intermediates: The allyl group
may be transformed into a variety of functionalized units and the diosphenol array provides
excellent functionality for further synthetic elaboration of the ring.3 In this Letter the
sensitivity of the rearrangement to steric hindrance is defined for a series of monocyclic
diosphenol allyl ethers with increasing steric bulk at the migration terminus; in future
publications the use of this reaction to deliver an allyl group to a ring junction in
hydrindane4a and decalinAb systems will be demonstrated.

«,4-Unsaturated ketones may be used as precursors of the required diosphenol allyl ethers
For example, epoxidation5 of 3-methyl-2-cyclopentencne 8a followed by acid-catalyzed iso-
merizat10n5’6 gave, in 62% overall yield, the well-known' diospherol 12a which exists almost
exclusively as the more-highly substituted enol. Alkylation with allyl bromide and pogassium
carbonate in refluxing acetone afforded the corresponding enol ether 13a in 95% yie]d.b
Heating 13a at 2009 for 30 minutes followed by evaporative distiliation gave diosphenol 14a
in 93% yield (NMR in CDCT3: 1.1, s, 3H; 1.9-2.8, m. 4H; 4.8-6.1, m, 3H; 6.52, t, J=3 Hz., 1H:
7.18, s, 1H. IR: 3360, 1695, 1645 cm’]). For the purpose of additional characterization,
14a was converted to its oily quinoxaline derivative and to its brosylate, m.p. 63-649.
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A t-butyl group at the B-carbon sharply diminished the rate of the rearrangement and the
yield of product: 13b{prepared as above in 35% overall yield from 53) gave a 45% yield of 14b
after heating at 230° for one hour.?

3-Methyl-2-cyclohexenone was similarly converted to 15a which upon heating at 2000 for
one hour rearranged to 16a in 88% yield. Treatment of 16a with boiling 10% aguecus sodium
hydroxide solution gave the hydroxy acids 17 which upon oxidative fission with lead tetra-

0
acetate in methanol gave 2-allyl-2-methylcyclopentanone lé:1
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In the cyclohexenone series a A-t-butyl group similarly diminishes the yield of product
from the Claisen rearrangement: 15b, when heated at 240% for one hour, gave a 40% yield of 16b.

In order to examine the effect of a developing 1,3-diaxial methyl-alkyl interactionl] on
the yield in this rearrangement, allyl ethers 20a-f were prepared from the corresponding
ketones lgili'] Yields of rearranged x-diketones 2la-e (as their enols) were quite satis-
factory (temperature, time and isolated yields are given in parenthesis next to the structure
number). For the highly-hindered 20F no ailyl diosphenal 211 could be detected after heating
at 2309 for one hour. Upon prolonged heating at 26070 phenol 22 was the major reaction product,
along with several non-polar products which were not identified.
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192 R = H 20 21a (200°, 60 min., 88%) 22
TBR -y B b (230°, 25 min., 90%)
¢ R =allyl ¢ (230°, 30 min., 70%)
Z R = isg-propyl d (215°, 60 min., 90%)
eR = ;;én_vl e (200°, 60 min., 80%)
?R = t-butyl f (230°, 60 min., <5%)

It is interesting to note that this intramolecular delivery of allyl to the 2-carbon of
an o2-unsaturated ketone system succeeds where existing methods for intermolecular de11vefy
fail: 1ithium diallyl cuprate13 and a]Ty]trimethy?si]ane]d give negligible conjugate addition
to 19d, and the latter reagent anparently does not react with 4-substituted cyclopentenones
in ;:?éral.75 Thus, for example, 8a does not react with allyltrimethylsilane under the L
recommended  conditions (TiClg/methylene chloride) or with other Lewis acids we have tried.
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