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Summary: The carbinol 8 is found to rearrange to the bicyclo (2,2,2)
octane derivative 10 in the presence of base; the rearran-
gement involves s iransannulsr reaction in a ten membered
ring resulting from an Oxy-Coue system,

The first example reported In the literature of a formal arnionic Oxy-
Come rearrangement is the rearrangenment of the vinyl carbinol 1 to the
diketone 2 .2 gipilar biecyelic & - hJ&roxy—u.?—enane° nQVG also been found
to rearrange smoothly under base catalyeed conditions. =.4.% The thermal
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rearrangement of the neutral substrate 1 to diketone 2 has also been
reported 3 under more drastic conditions, The thermal rearrangement is
relieved to involve a concerted Cope mechanism whereas the anionic rearran-
gement may occur by a Cope mechanism or by an lonic mechaznism. The
pronounced enhancement in rates of rearrangement of anions from Oxy-Cope
systems as compared to neutral suhbstrates has been confirmed recently by
other workers®®” in quantitative terms for suitably substituted vinyl-
alcohols derived from bicyclo (2,2,2) octene and bicyelo (2,2,1)heptene
systems. AS contrasted with these systems, compound 1 and other bicyclie
systems studied by us contain a carbonyl group conjugated with one of the
olefinic components; undoubtedly this serves to delocalize the anionic
charge and facilitates the base catalyzed rearrangements,

In our continuing studies of such rearrangements, we report here the
synthesis and base catalyzed rearrangement of the vinyl carbinol 8. This
contains all the sterecelectronic features present in 1 which trigger its
rearrangement to the diketone 2.

The synthesis of the carbinol 8 was achieved as detailed in Scheme I,
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Scheme I

1) NoH/HCOOEL/PH

HO 2 MVK/NEt5/¢H
(@)
o .BF5- etherate 3) Kat 05ICH30H0

407
Cmp. 67—686) 5
v\ & -~
Kt tBud / tBuOH Deketalizat'ion
0/ Ny
507 5 e} ~0
(mp 103-4 c) (mp-98-100C)
=) 7
1) LiC=CH/Lig-NH3
e o

(-]

2)CHl/pd/e/cacos G “CH=CHz (p.103-104€)

257 8
starting from 2,2-dimethyl cyclohexane-1,3-dione, Compound 5, obtained as a
liguid, was used immediately after preparation. Compounds 4,6 and 7 gave
satisfactory spectral and analytical data. The desired compound 8 had the
expected C, H composition and the following spectral characteristics:
IR (K®Br)- 3420 cm=1 (-0H), 1660 Cm~' (x, P -Unsaturated C=0); 1620 Cm~ "
(vinyle=C ); UV-XA[T2% 243p( € =13,750); DNilR (CCly/TMS) & -values 1.1, 1.3
(2 sy, 2 CHyy 6 H); 1.5 = 3.0 (m, 10 H); 5.2 - 6.2 m, vinyl protons, 4 H);
M.8 - m/e 220.

The rearrangement of the vinyl carbinol 8 was effected by refluxing
it with catalytic amounts of 4% aquepus potassium hydroxide in methanol
for 2 hr., to furnish a sinsle product in almost guantitative yield (m.pt.
169 - 70°¢). The product showed the following spectral data: IR (KBr)-
3420 bm-‘ (cH), 1705 cm~'(Cc=0); N¥R (CDC1 /Tm)é’ values - 1.7 (s, 2 vinyl CHjy
6H), 1.8 - 2.6 (m, 13H), 2.85 (s, -CH, ? m/e - 22c. Analysis showed the
rearranged product to be isomeric with carblnol 8. It was found difficult to
derivatize the -QOH group and alsoc to effect deuterium exchange (Dp0) with it.
It was therefore concluded that the -OH was tertiary in nature. The
spectral studies indicated t:.e presence of four quarternary carbons (C=C
carbon at 216.4 ppm, s, olefinic carbons at i34.99. s and 124.85, s and a
carbon bearing -0H at 75.7 ppm, s), three ~CH groups (at 53.5, 42.28 and
27.75 ppm), five -Cisp groups (at 33.60, 32.30, 30.547, 28.31 and 24.60 ppm)
and two methyls (at 20.45 and 20.25 penm).

Baged on the spectral data and by analosy with our previous report?
structure 9 and 10 seemed likely for the product, Structure 10 was preferred
2 oM 10 -

over structure 9 on the followins zrounds: the alsence of any carbon bound
proton downfield beyord 2.68 in ¥H IR was not consistent with structure 9
in which the proton at C-2 might be expected to appear beyond 2.66 .
Important proton coupling constants could be obtained from decoupling
experiments and these were consistent only with structure 10. Dreiding
models of 9 and 10 revealed in particular that in 10, the C-2 proton would
be coupled strongly to one methyl and weakly to the other methyl (measured
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values were 1,7 and 0.8 iz ) and the proton at C-% coupled too weakly to
resolve whereas in 3 both these u~3tons woul?! coupnle egually well to botln
the me Tny7” Fuortner deuterium exchanse experiments (refl.xirg ”‘t
calculated amounts of Ba¥ in dry benzene for 6 nr, unier feyy atmosphere
and quenching the reaction with D b) showed that the rbarfanwc“ proauc
could exchanse 3 protons - a fact which i In asresment with siructure 10
ocnly.

Az in the analogous rearrvancement of compound 1, the rearrangement
of the car®inol 3 probably involves the enclate 11 (Scheme I7} formed by
either a concerted (Oxy-Cope mechanism (z) or throush ar initial retrealdoel
frarmenta*tion followed by an intramclecular addlit: f the i :rmediate

dienolate to +he resulting enone (mechanism b»).

Scheme 11
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The anion 11 may equilibrate with species 12 and 13; the enolate double
bond in 12 is more stabilised by hypercondugatlon ard hence this
equilibrium may be more in favour of 12, in which a transannular reaction,
as depicted in the conformation 12a, may occur leading to the product

10 after protonation.,
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