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The préparation of fused carbocyclic systems by the intramolecular Diels-
Alder reaction is restricted by the accessibility of suitably functiocnalised
dienes and dienophiles as well as by the CC-bond formation which couples the

reactive un:l_ts.[2
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Thus, in connection with one of our synthetic projects an equivalent for the
(hypothetical) homoenoclate ilon of ethylvinyl ketone (1) was required.
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Whereas it is known that metallated allylic ethers, 4 (R'=H), react with elec~-
trophiles in the y-position (and also in the e-position), thereby representing
a formal synthon of the n-propanal-homoenoclate ion [3-5 , a corresponding metal-
lation of the ethers 3 (R'= alkyl) proved to be extremely slow

In contrast, we now wish to report the efficient deprotonation of
3=triethylsilyloxy=-1,4-pentadiene (g)[§'7] to form the symmetrical anion 7 which
is quenched with a range of alkyl and carbonyl electrophiles.

Treatment of the silylether 6, readily prepared from the carbinol 5 [8], with
followed by addition of methyl iodide

sec. butyllithium in THF at —780[9]

furnished, regio- and stereo-selectively, the y-substituted silyloxydiene QEEIO]
The (Z)-configuration of 8b (and therefore the depicted W-configuration of 7)
follows from its smooth bimelecular cycleoaddition (proceeding between 25 and
80°) to N-phenylmaleimide to give the adduct 9.6) in 91% yield.
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Table 1 ~ Reactions of the Anion 7 with Electrophiles
R
«""."0. ."@"0. / o R
Et4Si0 o, EnSiC I
i0 ;
7 3510 g E3Si0 10
PRODUCT SLﬁ}
Flectrophile = ITotal Yield RelTe
(8+10) Rel.% B8(y-)}| lo{a-)
HZO as H- 87 100 -
CH3I b CH3— 86 100 -
CHZ—CH"(CHZJ2 o3 CH2=CH(CH2)2— 77 67 33
=| - fn
CH,=CH- (CH2 57 Br c 77 65 35
CHZ-»LH—((,Hz 5~0Ts c: 68 10 50
== - - n
2 =CH- (CH 2 2 OSOZCF3 [« 71 2 98
CHZ-—CH-CH =CH-CH,Br d: CH,=CH-CH=CH-CH,~ 79 75 25
CH 2CH—CH2BI e: CH2= H—CHZ— 77 60 40
6 Sbn Br £: u6ﬁ5pn2 84 80 20
C6H5CH Cl f: " 82 80 20
oxirane gs "0-CH2-CH2— 87 40 &0
CH30HO h: CH3CH (OH) - 92 100 -
C H CHO f: C H CH(OH)~ 87 100 -
(CH3)2CO 3 CH3)2CH(OH)— 93 100 -
cyclohexanone k: l-cyclohexanocl 73 100 -
(CGHS)ZCO 1: (CGHS)ZC(OH)— 86 100 -
CH,COC1 m: CH,C(0)- 75 100 -




No, 46 4189

Moreover, the anion 7 reacts with a range of other electrophiles, as
shown in Table 1; it appears that, on alkylation, y-rather than a-attack is
preferred when the alkvlating agent is a halide[ll] whereas with oxirane,
1-butenyl p-toluenesulphonate or trifluoromesylate o~substitution becomes in-
creasingly important: in the last case the a-product 10c¢ being formed almost
exclusively. In contrast, carbonyl electrophiles such as aldehydes, ketones,

and acetyl chloride consistently reacted with 100% selectivity at the y-position.
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The preferred formation of y=-substituted products 8 in good overall
yields made it possible to exploit the anion 7 as a five-carbon synthon for
the preparation of both functionalised diene and dienophile units. Accordingly,
intramolecular cyclecaddition of the crude triene 8¢ occurred at 160° in toluene
to afford the enol ether 11°'7) (the double bond having shifted into the more

stable positionEiZ]). Subseguent cleavage with KF in methanol at o° gave the cis-

[5,13]

fused indanone 12 in 55% overall yield. Alternatively, treatment of the

unpurified tetraene 84 with KF in methanol at 0° for 16h gave directly the trans-
[5,14,15] as the sole adduct in 62% yield, Evidently the initially

formed vinyl ketone 13 undergoes an exceedingly smooth and sterecselective intra-

octalone 14

molecular cycloaddition to the diene unit, The mild conditions, coupled with the
observation that no deuterium was found in 14 after similar reaction of 8f with
KP in CD3

vouring an exo- orientation of the carbonyl group in the transition state.[2]

OD are in accord with a kinetically controlled Diels-Alder process fa-

Other possibilities provided by this approach to vinyl ketones may include their
intramolecular photo- or conjugate additions. Further work to exploit this con-~

cept in the synthesis of natural products is being actively pursued.
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