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Abstract: Methoxyallylcopper reagents substituted in o and/or B position of methoxy group reacted
regiospecifically with MVK to give y-1.4 adducts. i.e. ketoenolethers. y substituted methoxyallylcopper
reagents gave mixtures of y-1.4 and a-1.4 adducts. © 1999 Elsevier Science Ltd. All rights reserved.

Metal homoenolates are important intermediates in synthetic organic chemistry since they offer the
possibility to introduce an electrophilic moiety in B position of a carbonyl function'. Use of masked carbonyl
functions is a general solution to avoid nucleophilic attack of the too reactive metal carbanion to the carbonyl
function. Metalated allylic methylethers are known as homoenolate equivalents® and various solutions have been
reported to control nucleophilic attack regiospecifically either from the o or y position of oxygen®’. In a recent
paper®, we reported the preparation of methoxyallylcopper reagent 2a (Scheme 1) by transmetallation of known
methoxyallyllithium® and its total y-1,4 selective addition to several enones, affording ketoenolethers in good
yields. In order to check the influence of any substitution on allylic moiety of the methylallylether and explore the
scope of the methodology, a series of methylallylethers 1a-i substituted in c, B and/or y position of the methoxy
group, were submitted to reaction with methylvinylketone (MVK). In a similar reaction of silyloxyallylcuprate
reagents on enones developed by Kuwajima®, substitution in o position of the silyloxy substituent did not affect
the excellent y-1,4 selectivity. To our knowledge, the influence of a substitution in B and y position on the
selectivity has not been reported yet for this kind of reaction.

Thus, methylallylethers 1a-g (Table 1) were deprotonated by sec-BuLi within 30 mn in THF at -78°C.
Their corresponding methoxyallylcopper species 2a-g (Scheme 1) were formed as previously reported* and
underwent 1.4 addition on MVK in the presence of TMSCI®. Desilylation with TBAF afforded the recovered
ketone adducts 3a-g and 4f-g. As shown in table 1, a- and/or B-substituted allylethers 1b-e gave only y-14
adducts 3b-e as for the unsubstituted one 1a, whilst y-substituted allylethers 1f and 1g afforded a mixture of y-
1.4 and a-1,4 adducts (respectively 3f-g and 4f-g). Enhancement of steric hindrance in ¥ position seemed to
favor v-1.4 adducts. However, in the case of methyl cinnamylether 1g, dimerization of the corresponding
methoxyallylcopper reagent 2g was observed in these experimental conditions, without any y/o selectivity, yet
lowering the yields of y-1,4 and o-1.4 adducts.
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a) sec-BuLi, THF, -78°C. b) Cul, DMS. ¢) TMSCI. then MVK, -78°C. d) TBAF.3H,0, THF, rt.

Scheme 1

When the reaction was performed with substituted methylallylethers 1h-i (Scheme 2), the formation of
expected y-1,4 or a-1,4 adducts was not observed with MVK. In order to understand this lack of reactivity, the
efficiency of deprotonation with sec-BuLi in THF was first checked, by quenching the allyllithium species with
TMSCI.

Methylallylether 1h gave allylsilane 5 in 91% yield with no detectable starting material 1h after 10 mn of
reaction with sec-BuLi at -78°C. One can note that silylation occured exclusively at the y position of the
methoxyl function, leading to the corresponding Z enolether as sole isomer, as previously reported for other
alkylallylethers''. So, even if deprotonation of 1h leading to the corresponding allylcopper 2h was efficient,
subsequent nucleophilic attack to MVK did not occur, even at -30°C.

2-phenylallylether 1i subjected to sec-BuLi in THF gave, in less than 5mn at -78°C, formal SN, product
6 in 94% yield A similar behaviour was observed with 3-ethoxy-2-(4-methoxyphenyl)-1-propene when
performed with nBuLi at 0°C in THF", or with other allylethers with organolithium reagents®. Change of either
the lithiated bases, or the solvents and cosolvents didn't give any satisfactory results on deprotonation.

/\/]\Ph a,b PhY\rPh

Ph” X" “OMe T™MS OMe
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a) sec-BuLi, THF, -78°C. b) TMSCI, -78°C to rt.

Scheme 2



Table I: Conjugate addition of substituted methoxylallylcopper reagents 2a-g to methylvinylketone®
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Entry | allylether 14" 1-1,4 adduct 3a-f | o-1,4 adduct 4af | selectivity™™® | Yields®
z/8° v1,4/a-1,4 %
(o]
a XOMe /u\/\/\,OMe not detected 100/0 95
(65/35)
(o]
Me
b OMe
S
s ome )k/\/\,-r not detected 100/0 65
Me
(35/65)'
0]
Ph
c S MOMG not detected 100/0 959
OMe Ah (80)
85/15)'
(o]} Me
d YOMe /lk/\)\,rOMe not detected 100/0 66
Me
(65/35)"
MeOx,,, o MeO 91
e not detected 100/0 (77)
(o] (o] N
£ Me” X" OMe )MOME /u\/\‘/\,:Me 65/35 75
Me OMe
(20/80)
(o] (o] N
A OMe )l\/\'/\,pn 40/60 (20)
o Ph X" OMe )‘\/\(\f
Ph OMe
(560/50)

a) Except for La. all reactions were performed with equimolar quantities of reagents 2b-g and MVK. b) Prepared from the
corresponding allylalcohols using NaH, Me,SO, in xylenes” for 1a, 1b, 1d and 1f, or using NaH, Mel in THF for 1c, le,
Ig. 1h and 1i. Allylic alcohols were either purchased from commercial sources and used without further purification (entry
a.fand g). either obtained as 1,2 Grignard adducts on enals® (entry b,c and h), either from enone reduction following Luche
procedurc:9 (entry e) or either obtained as Duboudin adducts on propargylalcohol’0 (entry d and i). ¢) Determined on crude
"H NMR. d) 1.2 addition products were not detected. ¢) Yields determined on crude 'H NMR : Yields in parenthesis refer to
flash chromatography purified product, as an inseparable mixture of £ and Z isomers. f) E and Z isomers were identified by
NOESY experiment. g) Pure Z isomer. h) Yields of y-1.4 and a-1.4 adducts.
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In conclusion, we have shown that methoxyallylcopper reagents substituted in o and/or B position of
oxygen added with total y-1.4 regioselectivity to MVK. The resulting ketoenolethers obtained in good yields
(except for volatile ones) were equivalent to disymmetric 1,6-dicarbonyl compounds having one of their two
carbonyl functions protected as methylvinylether. In contrast, y-substituted methoxyallylcopper reagents added

on MVK with poor y-1,4 / a-1,4 regioselectivity.
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