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Abstract. Vinylic cuprate reagents add with excellent diastereoselectivity (>lO:l) to 
carbohydrate derived enones and u,B-unsaturated esters. The stereochemical outcome of 
these transformations is consistent with a Felkin-type addition pathway. 

The diastereoselective addition of organometallic reagents to a-alkoxycarbonyl compounds 

is a powerful method in organic synthesis. 
2 

The vinylogous addition of such species to 

y-alkoxy-c,6-unsaturated carbonyl systems, however, has received relatively little 

attention. 
3 

In work directed towards the synthesis of olivin we discovered that vinyl 

cuprate reagents add to carbohydrate-derived enones and unsaturated esters with excellent 

(>lO:l) diastereoselectivity (Scheme I). 4,5 We describe herein the results of this study. - 

All cuprate reagents were generated by using the CuHrt4e2S complex. 
6 

Vinyllithium was 

prepared in Et20 from tetravinyltin and n-butyllithium.' Ethereal (2)-propenyllithium was 

prepared from (Z)-propenyl bromide and Li metal (1% Na).S Reaction times were typically 1.5 

h for 1 and 3-5 h for 4 and 7. Reaction temperatures are indicated in the Scheme. - -- 

It is noteworthy that the stereochemical outcome of these transformations is independent 

of the geometry of the starting olefinic systems. Thus, methyl ketone 2 was the major - 

product obtained from either (E)- or (Zl-1 and, similarly, 5 was obtained from each of the - 

olefin isomers of 4. 
9 

Although the sense of addition to the enone and enoate substrates is - 

the same (vide infra), the additions to (E,Z)-1 appear to be somewhat more selective. This 

may be a consequence of the higher reaction temperatures required to promote cuprate addition 

to the u,S-unsaturated esters. 
9,lO 

19 
The stereochemistry of methyl ketones 2 (IaID -15.6' 

([u];'+23.2' 

(~~1.0, CHICLE)) and 2 

(c=O.41, CHICLE)) were assigned on the basis of the data summarized in Scheme 

II. Thus, diols 15 and 17 prepared from 2 and 1, respectively, were cyclized by treatment 

with FeCl in CH2z211 - to afford 
3 

isomeric bicyclic ketals, the NMR properties of which were 

strikingly different. The ketal prepared from 15 was transformed to 16 
12 

- - by hydroqenolysis 

and acylation in order to ensure first-order behavior of the H -H and H -H spin systems. 
2 3 3 4 

The observation of a W-couple (J 2 4'1.7 Hz) for '6 together with the vicinal coupling 

constants reported in Scheme II 1;ave little doubt about the conformations and stereo- 

chemistry of these compounds. It is evident, therefore, that adduct 2 possesses the wrong - 

stereochemistry for use in our approach to olivin. The assignment of stereochemistry to the 

enoate adducts rests in large measure on spectroscopic comparisons with 2 and 3, 
13 

and by the 

correlation of 2, the major product of vinyl cuprate addition to 3, with ketone 1 via 

alcohol 14 l4 -* 
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Scheme I 
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Scheme II 
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Whereas organolithium reagents add to r-alkoxy-a,B-unsaturated esters 
3d 

and related 

systems 
3c 

by alkoxy-directed (coordinated) pathways, the results summarized in Scheme I are 

more consistent with the addition of the vinylic cuprate reagents by a Felkin-type transition 

state15 in which carbon-carbon bond formation occurs anti to the polar allylic alkoxyl 

substituent. 
16 Ziegler has reported an example of a saturated cuprate addition to a 

Felkin-type R2 
> 

Addition 

e ,CuLi 

carbohydrate derived enoate, the stereochemical outcome of which is also consistent with the 

pathway suggested here.3a Allylic cuprate reagents, however, may prove to be an exception to 

this generalisation.3a'b 
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