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The synthesis of olefins by the acid1 or base2 catalyzed eliminations
of B-h&droxysilanes has been an area of recent activity; however, the utility of
this reaction has been hampered because mixtures of cis and trans isomers usually
result. We wish to report that the B-ketosilane (I) (R= n-Pr) can be selectively
reduced to one diasteromeric alcohol (II), which can be converted stereospecif-
ically to either the cis or the trans olefin by proper choice of the conditions

for the elimination.
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The synthesis of (I) has been completed via two routes. First, addition3
of BtLi (1.3 equivalents) to Me;SiCH=CH, at =-78° in THF, followed by warming to
0°, and then carbonation with dry ice in pentane, gave upon workup with 6N HCL
the silyl acid (III) in 81% yield.s Then (I1I) was converted to the acid
chloride with oxalyl chloride and reacted with PrZCuLi4 (3.0 equivalents) in
ether at -78° to give (I) in 60% yield.s

A second synthesis started with the addition of EtLi (1.3 equivalents) to
MeSiCH=CH,, followed by addition of butyraldehyde (1.1 equivalents) at =78° to

s 6
give the silyl alcohol in 91% yield. The alcohol was oxidized with CrOs-pyridine
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at room temperature to give (I) in 68% yield.®
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The silyl alcohol resulting from the condensation with butyraldehyde could
7
be converted to 4~octene directly; hoﬁever, a 72:28 mixture of isomers was form=-

ed, with the predominant isomer dependent on the exact reaction conditions.
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Elimination Conditions Cis:Trans Ratio
MsCl/EtzN/pentane/Q° 72 :28
NaH/HMPA/R.T. 28:72

These results suggest that the condensation with PrCHO gives a mixture of-
diasteromers, and that the elimination conditions are stereospecific. Therefore,
if one diasteromer of the silyl alcohol could be formed exclusively, then eitherx
pure>cis or pure trans olefin could be produced. Reduction of the ketone (I)
with diisobutylaluminum hydride (DIBAL) (2.0 equivalents) in pentane at =120°
gave the alcohol (II) in 97% yield.5 Elimination of (II) under the conditions
given in the Table gave specifically either cis or trans-4-octene7 in good yields
and in high isomeric purity.

The alcohol produced by reduction of (I) with DIBAL is presumably the
threo isomer. This is in accord with the prediction of Cram's Rules, if MeszSi is
assumed to be larger than n=-Pr. The eliminations with NaH and KH to give trans-

b,
The re-

2
4~octene are then gyn, which is in accord with previous suggestions.
actions which give cis olefin are then proceding via an anti elimination. A sim=~

ilar, acid catalyzed tin PB=-elimination was shown by Davis®® to be anti.
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TABLE

Conditions yield of 4-octeggf cis trans
KH/THF/R.T./1 hr. 96% 5% 95%
NaH/HMPA/R.T./20 hx. 85 7 93
H,S0,/THF/R.T./10 hr. 99 92 8
BF4*Et,0/CH,Cl,/0°/1 hr. 99 94 6
MsCl,Et;N/Pentane/0°/15 min. 80 89 11
NaOAc ,Ac, O/DMSO/R.T./12 hr. 81 87 13

The mildness of these experimental conditions and the stereochemical con=-
trol which is possible promise to make the elimination reactions of f~hydroxysil-
anes of increasing utility. It should be possible to extend this method to the

11
synthesis of tri-substituted double bonds.

REFERENCES

1. {(a) F. C. Whitmore, L. H. Sommer, J. Gold, and R. E. Van Strien, J. Amer.
Chem. Soc., 69, 1551 (1947); (b) G. Manuel, P. Mazerolles, and J.-C.
Florence, J. Organometallic Chem., 30, 5 (1971); (c¢) P. F. Hudrlik and D.
Peterson, Tetrahedron Lett., 1785 (1972); (d) R. K. Boeckman and S. M.
Silver, Tetrahedron Lett., 3497 (1973); see also ref. 2b. For a review, see
A.W.P. Jarvie, Organometal. Chem. Rev. A, 6, 153 (1970).

2. (a) H. Gilman and R. A. Tomasi, J. Org. Chem., 27, 3647 (1962); (b) D. J.
Peterson, J. Org. Chem., 33, 780 (1968); (c¢) T. H. Chan, E. Chang, and E.
Vinokur, Tetrahedron Lett; 1137 (1970); (d) F. A. Carey and A. S. Court, J.
Org. Chem., 37, 939, 1926 (1972); (e) F. A. Carey and O. Hernandez, J. Org.
Chem., 38, 2670 (1973); (f) P. F. Jones and M. F. Lappert, Chem. Commun.,
526 (1972); (g) D. Seebach, M. Kolb, and B.=Th. Grobel, Chem. Ber., 106,
2277 (1973); (h) H. Sakurai, K.~I. Nishiwaki, and M. Kira, Tetrahedron
Lett., 4193 (1973).

3. J. E. Mulvaney and Z. G. Gardlund, J. Org. Chem., 30, 917 (1965).

4. G. H. Posner, C. E. Whitten, and P. E. McFarland, J. Amer. Chem. Soc., 94,
5106 (1972).

5. Yields refer to distilled compounds. Satisfactory IR, NMR, and mass spectra
were obtained.

6. R. Ratcliffe and R. Rodehorst, J. Org. Chem., 35, 4000 (1970).

7. Authentic samples of cis and trans 4-octene were available for comparison.
Yields of octene were determined by VPC using an internal standard, and ra-
tios were determined by VPC. In one experiment (H,SO,), the product of the
elimination reaction was shown not to contain any 3-octene by ozonolysis.
No valeraldehyde was detectable by VPC.

8. D. J. Cram and F. A. Abd Elhafez, J. Amer. Chem. Soc., 74, 5828 (1952).



1136 No. 13

9. C. Trindle, J.-T. Hwang, and F. A. Carey, J. Org. Chem., 38, 2664 (1973).
10. D, D. Davis and C. E. Gray, J. Org. Chem., 35, 1303 (1970}.
11. We thank the donors of the Petroleum Research Fund, administered by the Amer-

ican Chemical Society, the National Science Foundation, and Research Corpora-
tion for their support of this research.



