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A&&n& In contrast to previous reports, the MeMurry coupling reaction of acetophenone has been 
shown to give predominantly Z-~3dipbenyl-%bute-ne. 

The titanium-induced reductive coupling of ketones and aldehydes has become an important method in 

the synthesis of olefii, especially when the target olefin is symmetrical. The stereoselectivity of the reaction 

depends on the substrate: aryl carbonyls often give predominantly trans olefins, but in the case of aliphatic 

carbonyls the stereoselectivity is usually considerably lower. 
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We recently reported on the catalyt.ic/asymmetric dihydroxylation (AD) of terra-substituted olefiis,’ and 

during this study we prepared some of the olefinic substrates via the McMurry coupling of ketones. One of the 

reactions tested was the coupling of acetophenone, a process well precedented in the literature and reported to 

give trm-2,3-diphenyl-2-butene. We followed the optimized procedure reported by McMuny et. aL2 using 

TiCl@ME)&Zn-Cu as the source of low-valent titanium. Under these conditions the product isolated was a 

92 : 8 mixture of the two double bond isomers. The isomers were separated by chromatography and the major 

isomer was assigned as tmns-2.3-diphenyl-2-butene on the basis of its NMR spectrmn3 This compound was 

then dihydroxylated under the optimized AD-conditions for tetra-substituted olefiis and the corresponding diol 

was formed in 85% isolated yield. However, when the ee of this product was to be determined (with chiral 

HPLC and IH-NMR chiral shift reagents) it became obvious that it was a meso compound. Comparison of the 

IH-NMR spectrum with data from the literature 3b, k, 4 also suggested that the dial was a meso compound, 

which in tum would imply that the osmylation had taken place in an unri fashion over the double bond! In order 

to get an unambiguous answer to this problem the compound was subjected to X-ray crystallographic analysis,5 

which confirmed the meso structure. This left us with two alternatives. either an anti dihydroxylation or an 

incorrect assignment of the starting olefii. An osmium catalyzed dihydroxylation proceeding in an anti fashion 

is highly unlikely. In order to secure the assignment of the olefinic starting material, the 2,3-diphenyl-2-butene 

was subjected to X-ray crystallography.5 The olefin did indeed have the Z-confiiuration, explaining why the 

syn-dihydroxylation had resulted in the meso diol. There has been a number of papers dealing with the 

reductive coupling of acetophenone to give 2,3-diphenyl-2-butene and in the majority of them3*-d use of 

incorrect literature data has led to a reversed assignment of the E and Z forms. 
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structure of .&2,34phenyb2_butene structure of e@vu-2,3-df@wnyl-2,3-butadiol 

It if also no~wo~y that the p~om~~t fo~ation of 2 olefm is prob~ly not limited to the coupling of 

acetophenone, which might also mean that other assignments of tetra-substituted biatyl olefii are in error. For 

instance, it has been reported6 that the homocoupIing oft-bromo~etophenone and p-(~o~rne~y1~ 

acetophenone, respectively, results in products with E-configuration. In a footnote, the author makes the 

comment that their ~sig~ent is in conflict with previous literature data since both melting points and t H- 

NMR spectroscopic data indicate that the products should be the 2 isomers instead. In another case’ the 

hom~oupl~ products derived from o-~~H3~H4~~)-~etophenone, and p- and m-acetoxy ~~ph~one, 

respectively, have been tentatively assigned as E, on the basis of their UV-spectra. 

In conclusion, it has been shown ~~biguo~ly by X-ray c~s~o~hy that the McMurry coupling of 

acetophenone gives predominantly Z-2,3-diphenyl-2-butene; earlier stereochemical assignments have thus been 

shown to be in error. Therefore, caution should be exercised in the ~signm~nt of the ste~~h~is~ of 

termsubstituted olefiis produced by the McMutry homocoupling reaction of ketones. 
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