AR\

(m ) TETRAHEDRON
w LETTERS
Tetrahedron Letters 39 (1998) 2335-2338
Pergamon
Stereocontrolled Access to Polyenol Ethers by
Conjugate Elimination/Ring Fission Reactions.
Mawid T oamania and Taonees Anddalasen ¥
praviu II*UIB anu JquucD iviauualuiiv.
Laboratoire des Fonctions Azotées et Oxygénées Complexes de ITRCOF
Université de Rouen, F-76821 Mont St Aignan (France)
Raraivad 10 Naramhar 1007 arcantad 10 Tannary 100QR
DAL VLUL U VAWCINIIUGL R 770, auu\,l.n.uu ) Jll.ll\-lﬂ-l] 2T
Abstract: Conjugate climination reactions are able to transform dienic acetals into the corresponding
trienol diethers and efficiently convert y-alkoxy o, 8-unsaturated epoxides into hydroxy dicnol ethers.
© 1998 Published by Elsevier Science Ltd. All rights reserved.
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non-linear optical properties? places trienic compounds at the heart of converging attentions. Functionalizing
these compounds with such sensitive groups as enol ethers or enamines remains however a challenging goal in
synthesis because of the extreme fragility of the polyenic systems obtained. The long-lasting interest of our
laboratory in terpenoid and polyethylenic chemistry3 has led us to propose a general method relying on a base-
triggered conjugate elimination reaction* on o,B-unsaturated y-functionalized acetals to prepare 1,4-disubstituted

1,3-dienes (Scheme 1).5
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Y = OAr, SAr, NRIR? Y = OAr, SAr, NR'R? Y = NR'R?

Since this reaction increases the number of double bonds in a rather simple way, its application to a diene-
triene conversion could constitute an attractive route to these compounds. We have thus first considered
extensions of this reaction to @-eliminations, that would allow, through the switch of two double bonds, a direct
transformation of functionalized dienic acetals into corresponding trienol ethers. A linear and a branched dienic
substrates have been prepared according to Schemes 2 and 3. The linear one has been obtained converting
commercial EE-sorbaldehyde 1 into its EE silyl enol ether 2.6 Bromination6¢.7 of this triene in dry DMF at
-30°C followed by methanol quenching then aqueous basic work-up provides in a fair 58% yield the expected
EE dienic bromoacetal 3. The allyhc bromine is easily substituted by sodium phenoxide in b1phasxc conditions at

he first substrate for our study. Its low-temperature deprotonation by
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Scheme 2.

The branched acetal 10 was prepared from chloroacetal 6° by allylic chlorine substitution followed by acidic
hydrolysis (Scheme 3). The phenoxy aldehyde 7 was obtained with 85% yield in a 75:25 E/Z ratio, identical to
that in 6. A Wittig reaction involving ylid 9 derived from potassium t-butylate deprotonation of corresponding

functionalized hosphom m bromide!0 gives access to dienic acetal 10. While the newly created double bond is
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deprotonation in THF gives access to the branched trienolether 11 in excellent yield. A *H NMR analysis on this

=

product indicates that the major isomer (= 80%) is 1E,3E!1, the 5,6 double bond configuration remaining to be
determined.
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Pha -78°C to RT
Scheme 3.

This class of reactions could also be extended to the conjugate opening of a.,B-unsaturated heterocycles.

The rapid ring fission undergone by homoallyl (or homobenzyl) cyclic ethers has been described!22 and has
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unsaturated epoxides 16 following a strategy relying once again on a Wittig-type coupling between
cinnamaldehyde epoxide!3 13 and phosphonium ylids 15 (Scheme 4). Those have been prepared from
commercial bromophenetol 14 and triphenylphosphine at reflux of methanol or ethanol.14 The phosphonium
bromides thus obtained, that bear a methoxy or an ethoxy group, respectively, can be deprotonated by potassium
terbutylate at -78°C in THF, providing the unsaturated epoxides 16 in fair yields and with a good E control of
the newly formed 2,3 double bond. When treated by n-butyllithium in conditions identical to those mentionned

above, 16 yield dienes 17 in good yields and stereocontrols depending on the nature of the alkoxy group.

H,0, o}
A -CHO —_— Ao |
Ph Na,CO; Ph
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Yd = 58% THF 5 0 3 1
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r P
~NSoph L Ta X OR 16a.b (E/Z = 85:15)
11) t-BuOK y d= 41-46%
14 15a: R=Me
i5b: R = Et
17a (1Z,3E/1E,3E = 65:35) OH OR n-BuLi
Yd=61% 5 -
17b (1Z,3E/1E,3E = 85:15) Pn)\\/\\/ ! -78°C
Yd = 73% 4 2 to RT
Scheme 4.

Interestingly, the 3,4 double bond is pure E in both cases; but while the methoxy ether 16a affords a relatively
mediocre control of the 1,2 double bond (1Z,3E/1E,3E = 65:35), its ethoxy counterpart 16b improves the
1Z,3E/1E,3E ratio up to 85:15.15 The Z control of the 1,2 double bond is noteworthy as i) it is opposite to the
total E selectivity reported by Yadav et al.12? for a comparable reaction applied to a set of allylic chlorides; ii) it
matches our own observations on deprotonation-elimination reactions on ‘y-alkoxy and aryloxy unsaturated
acetals3 (Scheme 5).
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Scheme 5.

The allylic ether function thus seems to play a key role in the determination of the newly created double bond

configuration. Possible origins of this phenomenon will be discussed in a full paper to come.16
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Triene 5 is very prone to hydrolysis. The precise amounts and configurations of the other isomers have
not be determined yet.

Acetal 6 is an industrial intermediate (Rhdne-Poulenc Chimie) available as a = 75:25 E/Z mixture.

The phosphonium bromide precursor of 9 was prepared from bromodioxolane 8 according to Cresp, T.
M.; Sargent, M. V.; Vogel, P. J. Chem. Soc. Perkin Trans. 1, 1974, 37-41.

IH NMR (200MHz, CDCl3) for 11: 8 (ppm) 1.80 (3H, s), 3.85 (4H, s), 5.71 (1H2, dd, J = 12.3,

10.8Hz), 6.10 (1H3, dd, J = 10.8, 15.2Hz), 6.27 (1HS, s), 6.64 (1H!, d, J = 12.3Hz), 6.68 (1H4,d, ] =
1S2HY 700 (3 mY) 723 (2 m)
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IH NMR (200MHz, CDCl3) for 17a: 1Z.3E isomer: 8 (ppm) 3.65 (3H, MeO, s), 5.05 (1H2,dd, J = 5.8,
12.5Hz), 5.22 (1HS, d, J = 4.0Hz), 5.62 (1H4, dd, J= 4.5, 15.0Hz), 5.93 (1H!, d, J = 5.8Hz), 6.64
(1H3, dd, J = 12.5, 15.0Hz), 7.35 (5HAr, m). 1E.3E isomer: & (ppm) 3.57 (3H, MeO, s), 5.19 (1H5, m),
5.49 (1H2, dd, J = 11.7, 12.0Hz), 5.66 (1H4, m), 6.15 (1H3, dd, J = 11.7, 12.0Hz), 6.61 (1H.,d, ] =

12.0Hz), 7.35 (SHar, m). 17b: 1Z.3E isomer: 8 (ppm) 1.26 (3HEg;, t, J = 6.3Hz), 3.85 (2HE, g, J =
3 rr 7 kS poik VAl S 119 3
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3.59 (1 d, J = 6.0Hz), 6.65 (i~ ad, J = 15.5, 1U.4Hz), 7.530 (OHA, m)
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