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Abstract (Z)-yhrhto vrnylzc ethers can be added m a stereoselechve way to ally1 ztnc brooude. lead;@ to 1.1. 

dzmetalhc specres wrth two asymmernc carbon atoms 

[3,3] Slgmatroplc nqratlons, among which the Cope and Clausen rearrangements, provtde a powerful 

means for constructmg carbon-carbon bonds and are mcreasmgly employed in asymmemc syntheslsl Recent 

reports have documented the vlabdlty and synthetic potentA of the carbamon accelerated Clasen rearrangement 

of ally1 vinyl ethers* We have postulated some years ago3 that the ad&non of ally1 zinc brormde to various 

alkenyl organometalhcs4 could be seen as a metalla-Clausen rearrangement leadmg to a gem &metallic species 

M - LI, MgBr m2 

We now report our preliminary results m the area of acyclic stereocontrol by metalla-Clalsen 

rearrangement The startmg matenals for this work, are (Z)-y-lodo allyhc ethers5 Metal-halogen exchange with 

tBuL1 affords an alkenyl hthtum reagent 2, which reacts with allylzmc denvahves to gave a postulated ally1 vmyl 

zmc compound 3 which then undergoes a [3,3] Slgmatroprc rearrangement leadmg to the stable 1,1-&metallic 

species 4, and after acldlc hydrolysis, to the compound 5 with two asymmemc carbon atoms 
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The high dlastereoselectlvlty observed m the rearrangement of 3 1s expected by the well-established 

preference for a char-l&e transmon state In this case, the terbutyl ether chelates the zmc atom to form a five 

membered nng The ally1 part approches the vmyl moiety with a Qastereofacial selectivity anh to the propyl 

group The stereochemlstry of 5 has been proved by a Nuclear Overhauser Effect on the substituted 

tctrahydrofuran derived from 5 by lcdoalkoxylatlon (see the accompanymg paper) 

The reaction of the mmethylsllyl substituted ally1 zmc brormde6 6 with 2 gives the vmylnlane 7 m 78% 

yield but with a lower dlastereomemc ratio Nevertheless, the dlastereomers are very well separated by 

chromatography on s&a gel (eluent pentane /ether 98 / 2) 

2”) ZnBr2 OiBu 

2 

The presence of l,l-dlmetalhc species has been proved by reaction of 4 respecfively with DC1 and 

benzaldehyde to give the funchonahzed products 8 and 9 

8 4 9 

The terbutyl ethers have been cleaved into the acetates and then hydrolyzed to the alcohols under very nuld 

condlhons7, without any loss of the stereochemlcal punty and with retention of configuration That was shown 
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by compaxxon with alcohol 11 denved from lodo alcohol8 10 via an analogous metalla-Clrusen pathway In this 

case, the hastereomenc ratio was lower @O/20) than m the case of the terbutyl ether 
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Thus methodology has been apphed to the synthesis of “trnnetalllc specxes” 

15 OH 

Starting from a y-mmethylsdyl propargyhc alcohol 12, submitted to the hydromagneslation reacnon9, 

followed by the metalla-Claisen procedure and hydrolysis, alcohol 14 was obtained with a very good 

&astereolsomenc ratlo The relative configuration of the new asymmetnc center has been deduced by comparison 

of 14 with the alcohol obtamed by allylmagnes~ar~on of (E)-l(tnmethylsdyl)-but-1-en-Iol10 both are ldenncal 

In conclunon, Z y-iodo allyhc ethers (or alcohols) can be metallated and added 111 a stereoselectlve way to 

ally1 zmc bronxdell, leadmg to syn-substituted homohomoallyhc alcohols, which can be further elaborated, due 

to the presence of two carbon-metal bond? The cases of the hduated E Isomers of 2, and of homologs of ally1 

unc bronnde will be shortly published 

Acknowledgments : We thank Mrs Momque Baudry for the synthem of vartous startmag materials 

References 

1 For recent reviews, see 

(a) Hill, R K In Asyrnmetrlc Syntheses , Momson, J D Ed , Wiley, New York, 1984,3, 503 

(b) Ap Simon, J W , Colher, T L , Tetrahedron 1986,42, 5157 



5972 

4 

10 

11 

(a) Denmark, S E , Marlm, J E , J Org Chem 1991,56, 1003 

(b) Denmark, S E , Harmata, M A , White, K S , J Am Chem Sot 1989,111, 8878 

(c) Denmark, S E , Rage&a, G , Martin, J E , Tetrahedron Lett 1989,30,2469 

(a) Knochel, P , Normant, J F , Tetrahedron I.&t 1986,27, 1039 

(b) Knochel, P , Normant, J F , Tetrahedron Lett 1986,27, 1043 

(c) Knochel, P , Normant, J F , Tetrahedron ktt 1986,27, 4427 

(d) Knochel, P , Normant, J F , Tetrahedron Lett 1986.27, 4431 

(e) Knochel, P , Normant, J F , Tetrahedron Lett 1986,27, 5727 

(f) Kncchel, P , Yeh, M C P , Xla, C , Organometullrcs 1989,8, 2831 

(g) Tucker, C E , Rao, S A , Knochel, P , J Org Chem 1990.55.5446 

(h) Knochel, P , Xla, C , Yeh, M C P, Tetrahedron Lett 1988,29, 6697 

(a) Gaudemar,M , Compt Rend Acad SC Parts, Sdne C 1971,273, 1669 

(b) Frangm, Y , Gaudemar, M , Compt Rend Acad SC Pans, SLrre C 1974,278, 885 

(c) Bellasoued, M , Frangm, Y , Gaudemar, M , Synthesrs 1977,205 

Alexakls, A , Duffault, J M , Tetrahedron L.ett 1988 29,6243 

Brandsma, L ,Preparatwepolar organometallrc chemutry, 2 Sprmger-Verlag 1990, 107 

Alex&s, A , Gardette, M , Cohn S , Tetrahedron L.ett 1988,29,2951 

Marek, I , Alex&s, A , Normant, J F , submitted for pubhcatlon 

(a) Sato, F , Watanabe, Y , Tanaka, Y , Sato, M , J Chem Sot , Chem Commun 1982, 1126 

(b) Sato, F , J Organomet Chem 1985,53 ,285 

(c) Sato, F , Kobayashi, Y , Org Synth 1990,69 , 106 

Koclensky, P , Love, C , Roberts, D A , Tetrahedron Lett 1989,30,6753 

Contrary to our meal reports3 this new approach allows the use of allyhc Gngnard reagents which are 

more stable than their zmc counterparts and can be stored at O°C for longer periods In the absence of zmc 

halide, no rearrangement takes place between the vmyl hthlum and ally1 magnesmm halide reagents 
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