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Abstract *The metalla-Clatsen r-ngemcnt repr!cd hcrc. leads to l.l-dunctallc compounds where lhrcc asymmeinc 

centers are obfamcd wlh gocd dwtercosclcct~on 

The development of new methodologies for achlevmg stereocontrol m the constructton of acyclic systems 

1s dn important challenge m current synthesis 1 In this regard, the reglo and stereochemlcally reliable Clalsen 

remangement2 has proven invaluable 

However, Clausen or oxy-Cope rearrangements which transfer the asymmetry of a remote ctial center to 

the prochlral termmi of the startmg dlemc system have been little mvestlgated3, although they represent a fast 

access to linear systems beanng three connguous asymmemc centers, m so far as the starting choral lene 1s easily 

dccesslble Thus, the Ireland-Clalsen rearrangement of d /3-hydroxy ester proceeds with excellent dlastereoface 

selectivity (C, Cp stereoconE ), and moderate chair / boat selectivity (C, Cp stereocontrol )3e.3f 
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In the precedmg paper, we have reported4 that the metalla-Clalsen rearrangement of an mtermehate 

derived from (Z)-y- llthlo vmyllc ethers and ally1 zmL bromide affords the correspondmg 1,1-dlmetalhc species 

with a very high dlastereoselectlvlty 
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Scheme 1 

We now descnbe that this simple methodology can be extended to the elaboration of three contiguous 

asymetnc centers (Z)-y-mdo allyllc ethers are hthlated via metal halogen exchange Transmetallahon with crotyl 

zmc brolmde, leads to the intermediate crotyl vinyl zmc 3 
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Thus, 3 undergoes a [3,3] sigmatroplc rearrangement to give the l,l-dlmetalhc species 4 which IS 

hydrolysed, to the ethylemc ether 5 The stereochemlsuy of 5 has been estabhshed unambiguously by the 

lodoakoxylatton of 65 As previously described,, the dlmetalhc compound 4 reacts with orgamc substrates 

leading to useful transformatlons6, for example, addmon of 1 eq of benzaldehyde furmshes after hydrolysis the 

1,5dlene 6 m good yield and high stereomenc punty In a slrmlar fashion, treatment of 4 with D30+&0 gives 

the correspondmg 1,1-hdeuterated alkene 7 (100% deuterauon) Subsequent reaction of the &metallic reagent 

with one equivalent of lsopropanol and one equivalent of todine gives the unsaturated mdlde 8, of excellent 

purity 
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Scheme 3 

The stereochermcal relatlonshlps between all subsntuents of 6 was ascertamed by transformmg It into the 

tetrahydrofuran nng 9, by electrophlllc cycllzatlon of the &e-unsaturated ether5 The Nuclear Overhauser Effect 

on this tetrasubstltuted tetrahydrofuran clearly shows that all substltuents are located on the same face11 

Scheme 4 

The stereochermcal outcome lmplres that the crotyl moiety &splays a pseudo axial methyl group in a chrur- 

l&e transltlon state (see scheme 2) This puzzling result 1s m agreement with Oppolzer results7 concemmg 

magnena-ene reactlons m these latter rearrangements, the 2 Isomer of crotyl-magnesium brormde 1s largely 

favoured over the E one8 (although NMR studies show d 60/40 ratlo of these two Gngnardsg 

In conclusion, as far as the metalla-Clalsen rearrangements reported here can be compared with the classical 

Ckusen rearmngement, the dlastereoselechvity obtamed over three contiguous centers 1s much larger, and leads to 

(anti 3,4), (syn 4,5) 3,4-&methyl-5 terbutoxy-1-alkenes, which pnor to hydrolysis, behave as gem blsmetalllc 

reagents 

Acknowledgments- We thank Mm Monrque Baudry for the synthesrs of vartous startrng ntatenals, Dr 

Max Audolun and Pr Nicole Platzerfor therr adwes concernrng the NOE study 



5976 

References 

1 Reviews 

2 

(d) Masamune, S , Choy, W , Aldrrchlmzca Acta, 1982, IS, 47 

(b) Evans, D , Nelson, J V , Taber, T R , Top Stereo&m 1982,13, 1 

(c) Hoffmann, R W , Angew Chem , Int Ed Engl 1982,21, 555. 

(d) Heathcak, C H , Scmce (washqton, D C ),1981,214, 395 

(e) Bartlett, P A , Tetrahedron,l980,36, 3 

Reviews 

(a) Murray, A W , Org React Mech ,1980,517 

(b) Benett. B G , Syntheses, 1977, 589 

3 

(c) Ziegler. F E , Act Chem Res , 1977,10, 227 

(d) Rhoads, S J , Rauhns, N R , Org React (N Y.). 1975, 22, 1 

(a) Ziegler, FE , Chem Rev 1988, 88, 1423 

(b) Blechert, S , Synthesis, 1989, 71 

4 

5 

6 

7 

8 

9 

10 

11 

(c) Ziegler, FE , Thottathll, J K , Tetrahedron Letr 1982,23, 3531 

(d) Kurth, F E , Decker, 0 H W , Tetrahedron Lett 1983.24, 4535 

(e) Kurth, F E , Decker, 0 H W , J Org Chem ,1988,53,4085 

(f) Kurth, F E , Chan, M Y , J Org Chem ,1985,50, 1840 

(g) Kurth, F E ; Chan, M Y , Tetrahedron Lett 1984,25,5003 

(h) Cha. J K , Lewis, S C , Tetrahedron Let? 1984,25, 5263 

(1) Fujlsawa, T , Tallma, K , Ito, M , Sato, T , Chem Lett 1984, 1169 

Marek, I , Lefraqols, J-M , Normant,J F ,Tetrahedron LRft Precedmg paper 

(a) Rychnovsky, S D , Bartlett, PA ,J Am Chem Sot ,1981,103, 3963 

(b) Bartlett, P A , Asymmetnc synrhesrs, vol 3, Part B, 1984, 411 

(a) Knochel, P , Xlao, C , Yeh, M C P , Tetrahedron L&t 1988,29, 6697 

(b) Knochel, P , Normant, J F , Tetrahedron Lett 1986,27, 1039 

(c) Knochel, P , Normant, J F , Tetrahedron Left 1986,27, 1043 

Oppolzer, W , Pltteloud, R , Strauss H F , J Am Chem Sot 1982,104, 6476 

In a recent paper, P Knochel et &a showed that the ally1 zinc reagent denved from an allyhc ether also 

gave a metalla-Clauen reacnon where, accordmg to Evans 10, the chelated prefered reglo-Isomer forced the 

alkoxy moiety to adopt a pseudo- axial posmon In a chax hke transition state Our result shows that, m 

fact, even a methyl substltuent follows the same trend 

Hutchmson, D A, Beck, K R , Benkeser, R A , Grutzner, J B , J Am Chem Sot , 1973,95, 7075 

(a) Evans, DA, Andews, G C , Buckwalter,B , J Am Chem Sot 1974,96, 5560 

(b) Still W C , MacDonald, T L , J Am Chem Sot 1974,96, 5561 

The lntmductlon of a styryl group m 6 was made purposedly so that all C-H signals of the tetrahydrofuran 

9 were perfectly separated m lH NMR 

(Received m France 22 July 1991) 


