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Abstract. The structure of &[[I -(I .I -dimethylethoxy)-1 -propenyl]oxyl(l,l -dimethylethyI)diphenyl 
silane (1). as determined by single crystal x-ray diffraction analysis. is described. 

Silyl ketene acetals arc usually prepared from ester enolates and are important intermediates in 

many synthetic processes. Ireland et al. demonstrated that lithium ester enolates are obtainable as 

distinct geometrical isomers and deduced the identity of these isomers by analysis of the configurations 

of the Claisen rearrangement products obtained from rearrangement of the enolates from 2-butenyl 

propanoates.3 The validity of Ireland’s assignment was confirmed by Seebach et al. through direct 

crystal structure analysis of lithium ester enolates4 Silylation of enolate anions is reasonably believed 

to proceed without isomerization of the double bond geometry. The results described here furnish formal 

confirmation of this point and also provide the first structural details for a propanoate silyl ketene 

acetal. 

The silyl ketene acetal (1) was prepared by the methods developed by the Ireland group.3 

Deprotonation of t-butyl propanoate was carried out by LDA in THF at -78 OC and the resulting enolate was 

silylated by t-butyl(diphenyl)silyl chloride. The acetal was isolated by diluting the reaction mixture with 

pentane and washing the organic material with 0.01 N NaOH and brine. After d$ing (MgS04) removal of 

volatile materials under reduced pressure afforded the ketene acetal which solidified at 0 oC and was 

recrystallized from n-hexane at -20 oC. The crystalline ketene acetal 

room temperature. 

melted at 41 oC and was stable at 

L 
!ki( t- C,H,)Ph, 

The crystal structure for acetal 1 was determined by direct methods from data acquired at 163 OK.5 

The space group is triclinic [a=11.4124(29) A, b=13.7280(26) A, c=15.4659(36) .&; a=l02.656(17), 

p=106.369(19), y =100.833(18); V=2186.2(9) A3]. TWO nearly identical but crystallographically unique 

molecules were located. Atomic coordinates for bath molecules of 1 are given in Table 1. The atomic 

numbering adopted here is provided in Figure 1. A stereo view of one molecule is presented in Figure 2. 
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Address questions concerning the structure determination to this author at the Department of 

Chemistry, University of Texas at Austin. Austin, TX 78712. 
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Data were collected at 163 K. The crystal system is &clinic, space group Pl (No. 2). Lattice 

parameters as given in the text. A total of 10029 unique data were collected using the omega scan 

technique with a 28 range from 4.0 - 55.Oe . Four reflections were remeasured every 96 reflections to 

monitor instrument and crystal stability. Maximum decay correction <l%.lU Reflections with F. < 

4a(Fo) considered unobserved (2743 reflections). Structure solved by direct methods and refined by 

full-matrix least-squares procedures1 1 with anisotropic thermal parameters for the non-H atoms, All 

H atoms were obtained from a AF map and refined with isotropic thermal parameters. Final R = 0.0453 

for 7286 reflections, wR = 0.0398 (R for all reflections = 0.0717, wR for all reflections = 0.0419) and a 

goodness of fit = 1.563. There are only very minor differences in the geometry of the two 

crystallographically unique molecules. For example, the maximum difference in bond length 

between equivalent atoms is 0.01 8, and the maximum difference in bond angles is 2.90 and -2.00 for 

Sil-018-Cl9 and Sil-Cl4-C15, respectively. There are slight differences in orientation of the phenyl 

rings between the two molecules. Neutral atom scattering factors were used for all atoms,l2,13 with 

anomalous-dispersion corrections for the non-H atoms.14 Values for the linear absorption 

coefficient were taken from the International Table for X-ray Crystallography.15 The least squares 

planes program was supplied by Cordes;l 6 other computer programs are listed elsewhere.* 7 

An enol ether double bond length was reported to be 1.32 A. (Schweizer, W. B.; ETH Zurich, private 

communication cited in ref 4.) 
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