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Summary  Single—crystal X-ray analysis of the product derived from the base-catalyzed
dimerization of 3-methylcyclohex-Z-en-l-pne has established that it possesses a saturated
diketone structure with a ayi~stereochemistry rather then an anii-arrangement as previously
proposed.

In 1958, Bichi et al. 1 proposed a structure for the saturated diketone which arises
from the base-catalyzed dimerizstion of 3-methyleyclohex-2-en-l-one (1), a compeund first
described in 1920.2 Determination of this structure was carried out in a clever and
thorough manner which relied mainly on classical techniques with little assistance from
modern spectrogcopic instrumentation. From their work, these authors were able to assign
structure {2) ox (3)3 to the compound formed in 53% yileld, with the former being favored on
the basls of the proposed reaction intermediate, although there was no evidence tco support
this choice. The reaction has been further studied by other invc-z:at:lgatm:s:,""-6 none of whom
has questioned or amplified upom the assignment made by Blichi et al.

We have now prepared the above saturated diketone using ROH in etherf""l and recorded its
lH and 130 n.m.¥. spectra as well as {ts mass spectmm;7 13(.‘ NI, (CDCl3) & 1B.%5, 21.93,
26.79, 30.77, 33.40 (low intensity), 34.91, 39.94 (low intensity), 40.93, 44.75, 49.91,
53.35, 54.91, 209.91, 214.54. Although the spectral data are completely compatible with
the structure(s) proposed by Buchi ef gl., we elected to perform a single-crystal X-ray
analysis on this compound in order to establish its structure and stereochenistry unequivo~
cally. Crystals of the diketone (014}12002), grown from petroleum ether, belong to ths
wonoclinic system, s;:ace group lefc, with ¢ = 9.513¢4), & = 9.848(4), ¢ = 13,176(8) A, B =

92.91(2)°, U= 123347, 4 = 1.195g cw >, Z= 4, d_ = 1.187 g cn™. The structure
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was solved by direct methods by use of MULTAN.B Full-matrix least-squareg refinement of
atomic positicnal and thermal (amisotropic €, 0; isotropic H) parameters converged to R =
0.0669 over 1681 statistically significant [T > 2.00(I)] reflectfons measured on an Enraf-
Nonius CAD~3 automated diffractometer (Ni-filtered Cu~K& radiationioa~28 scans). A view of
the structyre and solid-state conformation is shown in the Figure. The results of the
X¥-ray apalysis reveal that the compound is really the syn-isomer (3} and not the a#i-
isomer (2) as previously propesed. Furthermore, the conformation adopted in the solid-

state is correctly represented by (4) rather than (3) which empirical force~field calecula~
tionsll indicate to be less stable by ea. 3 kecal moleFl.

At this point there seems to be no obviocus Yeason for the selectivity of this reaction.

FIGURE. Solid-state conformation of diketone (4); hydrogen atoms have been omitted

for clarity



3226

REFERENCES AND NOTES

1. G. Bichi, J. H. Hansen, D. Knutson, and E. Koller, J. 4m. Chem. Soo., 80, 5517 (1958).
2. L. Ruzicka, Helv. Chim. Acta., 3, 78L (1920).

3. Compound (2), the anti-isomer is (1Rk, 25%, 45%)—4-methylspire{bicyclo[2,2,2]octane~
2,1'-cyclohexane}-3',6-dione. The syn-isomer (3) is (1LR*, 2R*, 45S*)~4-methylspiro—
{ bicyelo[2.2.2])o¢tane~2,1 "~cyclohexane}-3',6~dione. Only one enantiomer of the
racemic pailr is shown. We thank Dr. K, L, Loening of Chemical Abstructs for assist-

ance with this némenclature.
4. W. A. Ayer and W. I. Tayler, J. Chem. Soc., 2227 (1955).
5. J.-P. Morizur, B. Furth, and J. Kossanyi, Bull, Soe, Chim, Fr,, 1422 (1967).

6. a. G. Kabas, Chimia, 22, 260 (1967); b. G. Rabas and H. C. Rutz, Tetrahedron, 22,
1219 (1966).

7. We thank Professer D. A, Lightner and Mr. B. V. Crist of the University of Nevada,
Reno, for their assistance in obtaining these spectra.

B. G. Germain, P. Main, and M. M. Woolfson, deta Cryst., 427, 368 (1971).
9. k=R | - |F/TIF, |-
10. Atomic co—ordinates for this work have been deposited with the Director of the

Cambridge Crystallographic Data Centre, Universlty Chemical Laboratory, Lensfield
Road, Cambridge CB2 1EW.

11. D. N. J. White and M. J. Bovill, J. (. S§. Perkin 2, 1610 (1977); see also, R. W.
Miller and A. T. McPhail, J. C. S. Perkin 2, 1527 (1979).

(Received in USA 7 april 1980)



