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The conjugate addition of organometallic reagents to eno’nes constitutes a useful, and often

highly selective alkylation method. A number of studies have been carried out on conjugated
enones and organocopper reagents with the aim of discovering the factors which control the
selectivity of this reaction. 4 The situation with conjugated dienones is slightly more com-
plicated in that 1, 6 as well as 1, 4-addition can take place (equation 1). A priori, one might
expect a product-like transition state to favor the 1, 6-pathway owing to the preservation of
conjugation. The 1, 4-addition, on the other hand, disrupts conjugation and thus introduces an
unfavorable situation in an advanced transition sﬁate. ¥, however, the conjugate addition
reaction proceeds through a reactant-like transition state one might expect steric factors to
play a more important part such that the ratio of 1, 4 to 1, 6 adduct may be determined by the
steric accessibility of the 4 vs 6 position. Of course, the most likely situation is one some-
where between these two mechanistic extremes. The study reported herein was undertaken in
an effort to gain some insight regarding regioselectivity in organocopper additions to conjugated

dienones.
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Dienones l_— z were treated in ether at 0° with ethereal lithium dimethylcopper for 45 min
and the resulting mixture was quenched with aqueous ammonium chloride to give the indicated
addition products (Chart I). 5 Analyses of mixtures were carried out by repeated integration
of the nmr spectra or by gas chromatography. In cases where 1, 6-adducts were formed, the
resulting g, y-unsaturated ketone or mixture of adducts was treated with acid (HCl-acetone)
to afford the corresponding o, B-unsaturated isomer.

Our findings (Chart I) indicate that conjugation in the transition state does not exert a strong
directing effect on the reaction. Thus, with dienones l, ?_ and §_ in particular, steric factors
can easily be envisioned as the primary directors of regioselectivity. The most striking
finding with the remaining dienones (é - Z) is the virtual absence of angular methylation pro-
ducts. Again, steric control would best seem to account for this result.

Previously unreported dienones were prepared as indicated in Chart 1.

CHART II
CH3 0 CH3
1. TsNHNH.J,1 1) 0,, hv, sens.11
———
o 2. CH,Li 2) KOH
CH, 22° cH, 2
CH,
0
SOCl,
———— 2
C.H,N ~
1
OH
24
o CH;
Dml3
e i 3
CH
2



3798 No 41

1. CH,Li

2. H
CHO
s 267

8
1. Li, NH,, EtOH
2. H,O0+
EtO CH,
27

-~

-3

Acknowledgements- We are indebted to the National Institutes of Health for support

through a predoctoral fellowship and to the National Science Foundation for a research grant

(GP 7927).

REFERENCES

1. Predoctoral Fellow of the National Institutes of Health, Division of General Medical
Sciences, Fellowship 5 FOl GM 41100

2. Undergraduate Research Participant, 1970-1971
3. Undergraduate Research Participant, 1969-1970.

4, Cf.J.A. Marshall and N. H. Andersen, J. Org. Chem., 31, 667 (1966); . H. O. House
and W. F. Fischer, Jr., ibid., 33, 949 (1968). ~

5. Typical experimental procedures are detailed in ref. 4.
6. J.J. Sims, J. Org. Chem., 32, 1751 (1967).

7. N.N. Gaidamovich and I. V. Torgov, Izv. Akad. Nauk. SSR, 1903 (1961); Chem. Abstr.
62, 13197 (1962). _— e

8. A.J. Birch, A. R. Murray, and H. Smith, J. Chem. Soc., 1945 (1951).
9. F.J. Mc Quillin, J. Chem. Soc., 528 (1955).

10. W. G. Dauben, M. E. Lorber, N. D. Vietmeyer, R. H. Shapiro, J. H. Duncan, and
K. Tomer, J. Amer. Chem. Soc., 90, 4762 (1968).

. Cf. H.C. Barrettand G. Buchi, ibid., 89, 5665 (1967).
12. J. A. Marshall and N. Cohen, ibid., 88, 3408 (1966).

13. Cf., D. Walker and J. D. Hiebert, Chem. Rev., 67, 153 (1967).



