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REARRANGEMENT OF IO—ETHYL-Z—KETO-Al(g);3(h)-HEXAHYDRONAPHTHALENE
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The acid catalysed dienone-phenol rearrangement of I (ReMe),
or the related steroid derivative, has been shown to proceed by

two pathways (1).
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Under "normal" anhydrous conditions (e.g. concentrated
sulphuric acid in acetic anhydride) the reaction follows pathway A.
However, the course of the reaction is drastically altered by the
use of aqueous conditions or the introduction of even subtle
structural or electronic variations in the molecule and usually
follows pathway B (1 and references cited therein).

The preference for pathway A in the case of I (R=Me) above has
been attributed to the greater migratory aptitude of the secondary
ring centre (or tertiary in the steroid case) over the primary
methyl group. Thus, it was deemed of interest to examine the
rearrangement of the dienone I (R=Et), in which both the potential
migrating centres have the same aptitude, to see which of the two
possible pathways would predominate.

The required dienone I (ReEt) was prepared in two steps from
2-ethyleyclohexanone, Robinson annelation with the methiodide of

1(9)

h-diethylamino-2-butanone (2) gave 10-ethyl-2-keto-A -octahydro-

naphthalene, b.p. 130-132°/0.2 mnm, Ymax (film) 1675, 1618 em™t

(2,4-DNP, m.p. 148-1L49°) in 26% yield (based on recovered
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2-ethylcyclohexanone). Dehydrogenation with selenium dioxide in
t-butyl alcohol containing a small smount of pyridine (3) yielded
the dienone I (R=Et), b.p. 117-118°/1 mm, Ym.(ﬂln) 1662, 1625,
1608 eal (2,k-DNP, m.p. 122-12k°) in 61% yield.

Resrrangement of I (R=Et) in acetic anhydride containing
s catalytic amount of sulphuric acid at room temperature gave

an oily acetate, v (£ilm) 1765, 1215 cn'l, wvhich appeared

' homogeneous by t.l.c. The n.m.r. spectrum (CClh) showed a slightly

broadened aramatic proton peak (3.4 t) suggesting the compound was
III (ReEt, R'-OOCH3) in vhich the aromatic protons are in a similar
environment. The corresponding arometic protons of II (ReEt .n'-cocus)
would be expected to have significantly different chemical shifts,

As final proof, the acetate was hydrolysed to the corresponding
phenol with 2% aqueous ethanolic sodium hydroxide, methylated
directly with dimethyl sulphate, and the product isolated by steam
distillation. The resulting methyl ether, which appeared homogeneous
by t.l.c. and v.p.c., vas then compared with a sample of
III (R=Et,R'sMe) obtained by the following unambiguous route.

Friedel-Crafts succinoylation of meta-ethylanisole gave a
mixture of the ortho and para isomers (relative to the methoxyl group)
from vhich the less soluble and predominent 3-(2-ethyl-l-anisoyl)
propionic acid, m.p. 1uL-1k5°, was isolated by crystallization from
acetone or aqueous alcohol(s). That the compound isoclated was indeed
the desired isomer was shown by its dep,fadation with alkaline sodium
hypobromite (5) to the known (6) 2-ethylanisic acid, m.p.120-121°,
Clemmensen reduction (Martin modification) gave the aryl butyric
acid, b.p. 151-152°/0.3 mm, vhich yielded the corresponding tetralone,

b.p. 116-118°/0.2 mm (2,4-DNP, m.p. 214-215°) on cyelization with
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polyphosphoric acid. Wolff-Kishner reduction {Huang-Minlon
modification) gave the desired product III (B=Ft, R'=Me),
b.p. 115-116°/1.5 mm, in an overall yield of 17%.

The i.r. spectrum (film or CClu solution) of the synthetic
product was identical with that of the methyl ether produced via
the rearrangement.

To check for possible traces of the other isomer II (R=Et,
R'=COCH3) in the rearranged product, a sample of the corresponding
methyl ether was prepared from para-ethylenisole by the same
route used for the isomer above, The final product, obtained in
an overall yield of 52%, nad b.p., 97-98°/0.15 mm, but comparison
with the methyl ether produced via the rearrangement using i.r.,
t.l.c., and v.p.c, analysis showed the complete absence of this
isomer.

The exclusive formation of isomer ITI provides yet another
example of the extreme sensitivity of the course of the dienone-

phenol rearrangement to a small structural change in the molecule,
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