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AiUhcl : As pcursors of molecular wires, Linear conjugated polyenes with protected hydroquiaone tefmid 
gnx~ps la< have been obtabd from gentisic aldehyde by comiendon with l-ethoxy-6-ltiobexa-1,3,5- 
trim 6, followd by matting the resultant aldehycks 5 with tbe dianion of the bisphospbonate 7. 

During the last ten years, molecules with long polyenic chains have been prepamd and studied BS potential 

organic non-linear optical materials. 1, 2 Some of them with terminal electroactive groups (4-N 

methylpyridinium) and an adequate number of conjugated double bonds have been investigated by J.M. Lchn 

and Coll. as membrane electron channels.2 We planned to synthesize molecules 1-3 (R-H) with nine 

conjugated double bonds, as in carotenoids, but with a qninone or hydroquinone terminal group and without 

an angular methyl group. The all trans conQuration of the polyenic chain must be favoured owing to the 

lack of substituents. These molecules could be able to conduct electrons and by their redox properties 

transfer them from a reducing medium to an oxidixing medium sepamted by a lipid membrane.2 
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We report herein a short synthesis of polyenes la-c, in two steps starting from ahiehydes 4. The key step 

is the direct transformation of aldehydes 4 into trier& 5 (R * Me, SiEt3, SiMe2tBu), using a powerful 

polyvinylation reagent 1 -ethoxy-6-lithiohexa- 1,3,5-triene 6.3 After protection of the phenolic groups of 

gentisic aldehyde 4, the aldehydes 4 were condensed, in ether at - 7O”C, with the lithio enol ether 6, ptepared 

in situ by bromine lithium exchange.3 The adducts, after a mildly acidic work-up yielded, by a hydtulysis- 

dehydmtionseqnence,thetrienaJs5 (5a:55%;5b:60%andk:68%yieldfrom4).Thestructuresaad 

configumtions of the compounds 5 have been detemtinul by mass spectrometty and high field NMR 

spectroscopy. AU the trienals 5 exhibit only one isomer with an all trans configutation (14,l Hx < J2_3; J4_5; 

J6-7 < 152 Hz). The coupling reaction of two moles of aldehydes 5 with the bis-diethylphosphonates 7 5, 
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leading to the polyenes 1 was performed in THF, using NaH (la and lb) or tBuOK (lc) for the formation of 

the dianion. After purification (recrystallization from CH2Cl2 for la and chromatography on silica gel for lb 

and lc), the polyenes la-c (melting point : la : 215°C ; lb : 165 “C and lc : 167 “C) were obtained in 53, 34 

and 41% yield respectively. All the compounds I and 5 are new, and gave spectral data and microanalyses 

consistent with the proposed structures. 

We are now studying the deprotection of the phenolic groups. 
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a: R = CH,; b: R = SiEt,; c: R = SiMe$Bu 

REFERENCES 

OR 

OR 

5 

OR 

1 (a) Spangler, C.W.; Rathunde , RA. /. C&m. Sot. Chem. Comma., 1989,26. (b) Knoll, K.; 

Schrock, R. I. Am. Chem. Sot., 1989, I I I, 7989. (c) Effenberger, F.; Schlosser, H. Smthesjs, 

1990, 1085. (d) Eiermann, M.; Stowasser, B.; Hafner, K.; Bierwirth K.; Ftanck A.; Lerch A.: 

Reubwig, J. Chem lb., 1990, 123, 1421. (e) Hagen, S.; Roth, S.; Hanack, M. .Sj&. Met, 1991, 

41, 1557. (f) Effenberger, I.; Wolf, H.C. New/. Chem 1991, 15, 117. (g) Tour, J.M.; Wu, R.; 

Schumm, S.J. J. Am. Chem. Sot 1991,113,7064. (h) Tour, J.M.; Wu, R. Mcromofecufes, 1992, 

25, 1901.. (i) Tour, J.M.; Wu, R.; Schunun, SJ. AlP Gmf proc. 1992, 262 (Mol. Electron. sci 

Technof.), 77. (j) Effenberger, F.; Niesert, C.P. Spthesfs, 1992, 1137. 

2 (a) Arrhenius, T.S.; Blanchard-Deuce, M.; Dvolaitzky, M.; Lchn, J.M.; Malthete, J. Proc. 

tit. Arsrd. Scj. U..SA, 1986, 83, 5355. (b) Blanchard-Desce, M.; Ledoux, I.; L&u, J.M.; Malthete, 

J.; Zyss, J. J. Gem Sx., C-hem Cbnmnm, 1988, 737. (c) Slama-Schwok, A.; Blanchat&Desce, 

M.; Lehn, J.M. I. Phqs. Chem., 1990, 94, 3894. 

3 Duhamel, L.; Plb, G.; Ramondenc, Y.Tetrahedron Lert., 1989, 30, 7377. 

4 Corey, E.J.; VenkateswarIu, A. J. Am. Chem. Sot, 1972, 94, 6190. 

5 For previous use of bis-diethylphasphonate 7, see 2a ; Wadsworth, W. Jr.; Ernmons, W. 

I. Am. Chem. Sot, 1961, 83, I733 and Spangler, C. W.; MC Coy, R.; Dembeck, A.; Sapochak, L.; 

Gates, B. J. Chem Sot. Perhin. Trans I, 1989, 15 1. 

(Received in France 5 July 1993; accepted 13 September 1993) 


