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Thus, we have found a new method of allylation of cyclic
B-bromo ethers with allylsilanes. However, the following
acyclic and bicyclic bromo ethers 5, 6, and 7 failed to react
in the same manner with allylsilane in the presence of
AgBF, and instead gave many products. Assistance by an
ether-oxygen lone pair is thought to be required in order
to achieve specific allylation in a flexible furan or pyran
ring system as shown in IV. Despite these limitations on
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substrates, it is noteworthy that the special utilization of
allylsilanes in the presence of silver ion will allow a new
type of allylation of 8-bromo ethers in a cationic process.
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(a-Ethoxyalkenyl)tins;: New Reagents for the
Synthesis of Carbonyl Compounds

Summary: (a-Ethoxybutenyl)tributyltin and (a-ethoxy-
allyl)tributyltins, obtained from the appropriate Grignard
reagents and (chloroethoxymethyl)tributyltin, have been
used for the synthesis of carbonyl compounds via enol
ethers or monoprotected 1,2-diols.

Sir: As a consequence of the central role played by car-
bonyl groups in organic synthesis, new routes to carbonyl
compounds starting from o-heterosubstituted organo-
metallics have been developed in recent years.!®> We have
contributed to this field by the synthesis and the use of
[bis(ethoxy)methyl]tributyltin (1) whose transmetalation
with butyllithium leads to a masked aldehyde group.*

1 reacts with acetyl chloride, at room temperature, to
give (chloroethoxymethyl)tributyltin (2), a highly func-
tionalized reagent that can react further, for instance with
cyclohexene or benzaldehyde, leading respectively to eth-
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oxynorcaranes or benzyl ethyl ether.’ It also reacts
readily with Grignard reagents, giving various ethoxy-
methyl-substituted organotins:
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This communication is concerned with the formation of
the related butenyl and allyl organotin compounds® (see
paragraph at the end of paper about supplementary ma-
terial) and their use in the synthesis of several types of
carbonyl compounds.

(a-Ethoxybutenyl)tributyltin (8): Reagent 3 is ob-
tained from 1 via 2 by the addition of allylmagnesium
bromide (1 h, 0 °C in ether) in over 80% yield. It can be
purified by fast liquid chromatography on silica gel. Upon
transmetalation with butyllithium (-78 °C, 5 min in
THF?), 3 gives, in 95% yield, a new unsaturated lithium
reagent that, by reaction with a variety of aldehydes or
ketones (-78 °C, 15 min in THF), is converted into 3-
ethoxy alcohols. Acid hydrolysis of the latter leads to
a-enones!l? as described in Scheme I

Several other 8-ethoxy alcohols, which might be con-
sidered as monoprotected diols,!* have been similarly ob-
tained from aliphatic and aromatic ketones, aliphatic and
aromatic aldehydes, and «,8-unsaturated aldehydes and
ketones.

(a-Ethoxyallyl)tributyltin (4): Reagent 4 is obtained
in 72% yield (evaluated from 1) by adding vinylmagnesium
bromide to 2 in THF (1 h, -30 °C). Some vinyltributyltin
is also formed due to the relative instability of the starting
chloride 2, which partly decomposes to tributyltin chloride.
Compound 4, on standing for a few days or on gentle
warming or on attempted purification by liquid chroma-
tography, gives the corresponding rearranged organotin
vinylic ethers 5 (Z isomer, 88%) and 6 (E isomer, 12%).22
By contrast (a-ethoxy-v,y-dimethylallyl)tributyltin (7), a
potential reagent for the synthesis of terpene derivatives,
was obtained in 69% yield and does not isomerize under
similar conditions (5§(11°Sn) for 7 = -34.2).

Allyltin derivatives like 3 are less useful in trans-
metalation reactions because the lithium reagents can also
be obtained directly from allyl ethers; furthermore their
reactions with carbonyl derivatives lead generally to re-
gioisomers'®17 except 7, which reacts with 3-methyl-
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Scheme I
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However direct reactions typical of allyltin compounds
may be of much more interest. 4 reacts with aryl bromides
in the presence of a palladium catalyst!® to form the sub-
stitution product accompanied by complete allylic shift.
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T = H(91%, Z/E = 5:95)
Cl (88%, Z/E = 35:65)
F (89%, Z/E = 40:60)

This reaction provides a way for bonding a three-carbon
aldehyde (d; propionaldehyde synthon?) to an aromatic
ring.

Another typical reaction is the boron trifluoride cata-
lyzed addition to aldehydes,'®?! which occurs, probably,
with a double allylic shift in the case of 4 (one at the
reagent level and the second in the addition reaction):
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Such highly functionalized products may be used for
various further transformations, especially for the synthesis
of carbonyl derivatives.

This set of preliminary results shows the high potential
of (ethoxyalkenyl)tributyltins in organic synthesis. Current
work is concerned with extending the number of new or-
ganotin precursors as well as examining their synthetic
applications.
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Palladium-Catalyzed Cross-Coupling Reaction of
a-Heterosubstituted Alkenylmetals. A
Stereoselective Route to Heterosubstituted Dienes
Suitable for the Diels—-Alder Reaction!

Summary: Alkenylmetals of Zn or Al containing a-alkoxy,
a-alkylthio, or a-trialkylsilyl substituents react readily with
aryl or alkenyl halides in the presence of a Pd catalyst to
produce arylated alkenes or conjugated dienes, respec-
tively, the stereospecificity of the reactions for the syn-
thesis of 1, 3, 4, and 5 being 298%.

Sir: Despite the recent development of a plethora of
proximally heterosubstituted organometals containing
alkali metals and magnesium as novel reagents,? their in-
ability to react readily with alkenyl, aryl, or alkynyl halides
and other related electrophiles has severely limited their
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