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AN ALKALI INDUCED 1,4-HYDRIDE SHIFT IN endo-TRICYCLO[5.2.1.0%’°®]DFCYL KETOLS

Jan M. Shepherd, Davinder Singh, and Pelham Wilder, Jr.*
Paul M. Gross Chemical Laboratory, Duke University
Durham, Morth Carolina 27706, U.S.A.
(Received in USA 13 May 1974; received in UK for publication 24 June 1974)
The most common types of intramolecular hydride shifts are of order 1,2; 1,3; and 1,5. Re-~
ports of 1,4-hydride shifts are extremely rare.! Base induced 1,4-shifts have been proposed for

the formation of 2 from %2 and the closely related formation of i from 2.3 An intramolecular
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1,4-hydride shift has also been proposed in the acld catalyzed dehydration of 5,% and only re-
N

cently Parker and Stevenson® have confirmed an alkali irduced transannular 1,5-hydride shift by
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incorporation of six deuterium atoms when 6 was treated with sodium in D;0-dioxane.
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In the current study we have found that keto alcohol l (R=H) incorporates up to four deute-

rium atoms under similar conditions. An intramolecular 1,4-hydride shift is proposed ta account

for this observation.
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Compound 7 (R=Ac) along with keto acetates 10 and 11 was prepared by hydroboration-oxidation
N A AN

of acetate 2 followed by chromic acid oxidation in situ.® It was found that 10 quantitatively
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forms a bisulfite addition complex while the keto acetates Z and %& are completely unreactive to-~
ward the reagent. By this route an efficient separation of 1 and %k from %2 is effected.”’8

The deuterium exchange was attempted with a mixture of 68% 1 (RwAc) and 32% %i using NaOD in
507 THF-D;0. Hydrolysis of the acetates was complete within 90 min. at room temperature, and no
further change was evident in the glpc trace during the next 48 hours. The reaction mixture was
then heated to 60° and almost immediately a third component appeared in the glpc trace coinciding
with the disappearance of the keto alcohol 1 (R=H). No change in the relative amount of ketol %i
was detected. After 24 hours the mixture was isolated. Mass spectral analysis indicated products
containing approximately 532 d. species and 47Z ds, and on the assumption that ketol i& is all d,,
ketol Z (R=H) 1is approximately 78% d..

The progress of the exchange was also followed by infrared and nmr spectroscopy. The pres-
ence of an equilibrating mixture of keto alcohols l and g was indicated in the infrared by the
broadening and finally the splitting of the carbonyl stretching absorbance into a doublet. A
similar phenomenon was observed in the nmr spectrum for the downfield secondary protons in Z and
8.

v
That only four deuterium atoms should be incorporated was verified by deuteration of iﬁ and

%2 under the exchange conditions. The incorporation of only one deuterium in %% is consistent
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with results obtained in similar compounds,® most notably isofenchone (14)!0 in which neither the
474"
bridgehead nor the endo hydrogen undergoes exchange.
When reacted with NaOD in D,0-THF keto acetate 10 was found to incorporate up to five deute-~
4"

rium atoms, an observation consistent with an intramolecular 1,5-hydride shift.

REFERENCES

1. For a review of this subject, see J. L. Fry and G. J. Karabatsos, Carbonium Ions, Vol. II,
Eds. G. A. Olah and P. von R. Schleyer, Wiley-Interscience, New York, N.Y. (1970).

2. D. E. Gwynn and L. Skillern, Chem. Comm,, 490 (1968).
3. D. W. Rome and B. L. Johnson, Tetrahedron Lett., 6053 (1968),

4, P. Wilder, Jr., D. J. Cash, R. C. Wheland, and G. W. Wright, J. Amer, Chem. Soc., 93, 791
(1971). = an

5. W. Parker and J. R. Stevenson, Chem. Comm., 1289 (1969).
6. H. C. Brown, C. P, Garg, and K.-T. Liu, J. Org. Chem., 36, 387 (1971).
" an
7. H. C. Brown, I. Rothberg, and D. L. Vander Jagt, J. Org. Chem,, ’?z', 4098 (1972).,

8. P. wilder, Jr., G. W. Wright, A. R. Portis, Jr., and J. M. Shepherd, J. Org. Chem., 39, 0000
(1974) (in press, June 1974). ="' A

9. A. F. Thomas, R. A. Schneider, and J. Meinwald, J. Amer. Chem. Soc., 89, 68 (1967).
ans

10. A. F, Thomas and B. Willhalm, Tetrahedron Lett., 1309 (1965).



