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Abstract (Z)-y hthio vinylic ethers can be added in a stereoselective way to allyl zinc bromude, leading to 1,1-

dimetallic species with two asymmetric carbon atoms

[3,3] Sigmatropic migrations, among which the Cope and Claisen rearrangements, provide a powerful
means for constructing carbon-carbon bonds and are 1ncreasingly employed 1n asymmetric synthesis] Recent
reports have documented the viability and synthetic potential of the carbanion accelerated Claisen rearrangement
of allyl vinyl ethers? We have postulated some years ago3 that the addition of allyl zinc bromde to various
alkenyl organometalhcs? could be seen as a metalla-Claisen rearrangement leading to a gem dimetallic species
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We now report our preliminary results in the area of acyclic stereocontrol by metalla-Claisen
rearrangement The starting matenals for this work, are (Z)-y-10do allylic ethersS Metal-halogen exchange with
tBul1 affords an alkenyl lithium reagent 2, which reacts with allylzinc denivatives to give a postulated allyl vinyl
zinc compound 3 which then undergoes a [3,3] Sigmatropic rearrangement leading to the stable 1,1-dimetallic
species 4, and after acidic hydrolysis, to the compound 5§ with two asymmetnic carbon atoms
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The high diastercoselectivity observed in the rearrangement of 3 1s expected by the well-established
preference for a chair-like transition state In this case, the terbutyl ether chelates the zinc atom to form a five
membered ning The allyl part approches the vinyl moiety with a diastereofacial selectivity anti to the propyl
group The stereochemistry of 5 has been proved by a Nuclear Overhauser Effect on the substituted
tetrahydrofuran derived from § by 10doalkoxylation (see the accompanying paper)

The reaction of the tnmethylsilyl substituted allyl zinc bromide® 6 wath 2 gives the vinylsilane 7 1n 78%
yield but with a lower diastereomeric ratio Nevertheless, the diastereomers are very well separated by
chromatography on silica gel (eluent pentane / ether 98/ 2)
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The presence of 1,1-dimetallic species has been proved by reaction of 4 respectively with DCI and
benzaldehyde to give the functionalized products 8 and 9
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The terbutyl ethers have been cleaved into the acetates and then hydrolyzed to the alcohols under very mild
conditions’, without any loss of the stereochemical purity and with retention of configuration That was shown
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omparison with alcohol 11 derived from 10do alcohol8 10 via an analogous metalla-Claisen pathway In this
case, the diastereomeric rano was lower (80/20) than 1n the case of the terbutyl ether
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This methodology has been applied to the synthesis of "tnmetallic species”
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Starting from a y-tnmethylsilyl propargylic alcohol 12, submutted to the hydromagnesiation reaction?,
followed by the metalla-Claisen procedure and hydrolysis, alcohol 14 was obtained with a very good
diastereotsomenc ratio  The relanve configuration of the new asymmetric center has been deduced by companson
of 14 with the alcohol obtained by allylmagnesiation of (E)-1(trimethylstlyl)-but-1-en-3-0l10 both are 1dentcal

In conclusion, Z y-10do allyhc ethers (or alcohols) can be metallated and added 1n a stereoselective way to
allyl zinc bro ,11 leading to syn-substituted homohomoallyhic alcohols, which can be further elaborated, due
to the presence of two carbon-metal bonds The cases of the hithiated E 1somers of 2, and of homologs of allyl
zinc bronude will be shortly published
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Contrary to our init1al reports this new approach allows the use of allylic Gngnard reagents which are
more stable than their zinc counterparts and can be stored at 0°C for longer periods In the absence of zinc
halide, no rearrangement takes place between the vinyl ithium and allyl magnesium halide reagents
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