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SYNTHESIS OF 4-HALOTETRAHYDROPYRANS FROM ALLYLSILANES AND CARBONYL COMPOUNDS
IN THE PRESENCE OF LEWIS ACIDS
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Summany. An unexpected behaviocun of the nection of allylsilanes and carnbonyl
compounds allowed the sterevspecific prepanatfdion of diffenently substituted
4-hatotetnahydropyrans with an " all cis " configuration.

Allylation of carbonyl compounds with allylsilanes and Lewis acids is a
well established procedure for the preparation of homoallyl alcohols!. Never-
theless, in the previous papers on this argument, different authors evidenced
the presence of by-products and yields lowering on changing the recommended
experimental procedurez
Engaged in a study of the reaction of C-centred optically active allylsilanes
with aldehydes and Lewis acids3, we noticed that in the presence of AICI,
high yields of an halogenated product were recovered together with only
traces of the expected homoallyl alcohol.

When this reaction was repeated with allyltrimethylsilane 1 and 2 equivalents
of different aldehydes 2 in the presence of AlCl3 or AlBr3,(Scheme 1) the
halotetrahydropyrans 3 were isolated in good yields.
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The reaction was sterecospecific giving products 3a-g (see Table I) as single
"H and 3¢ NMR

Scheme

isomers in an " all cis

4 .

conformation as revealed by glc and
analyses
This reactional behaviour has never been evidenced in reactions of allyl-
silanes5, although a quite similar reaction between allylhalostannanes and
aldehydes in presence of SnX, was reported by Togliovinié.

Results reported in Scheme 1 can be accounted for by a mechanism implying
coupling of the allyl mojety on the carbonyl compound in the first step of
the reaction followed by reaction of the alkoxy-intermediate with a second
molecule of the carbonyl compound. The so formed acetals 5 undergoes a Prins-

type cyclisation7, mediated by the some Lewis acid used for the coupling (see
Scheme 2).
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Table 1 . Synthesis of symmetrical 2,6-disubstituted-4-halotetrahydropyrans

Carbonyl compound Lewis acid Product Yield®

Cl

CH5CHO AlCI, /Kj\ 30 56%
CHY N0~ CH,

AlCl,

AlBr4 X= Br 3¢ 70%

X
/\/Cj\/\
X
AlCl3 X= Cl 3d 51%
A _-CHO
A
0 A
X
B

AlBr3 X= Br 3e 43%

AlCI4
CgHsCHO

AlBr 4 X= Br 3g 49%

r
)\\/H\KCHO AlBr, - 3h  48%
3 ay ~0 3

a) Yields of isolated and fully characterized products.
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Scheme 2 5 3

According to this mechanism the above reaction can be use to prepare differ-
ently substituted 2,6-tetrahydropyrans, performing consecutive addition of
different aldehydes. In fact under the conditions previously described as the
best for the preparation of the homoallyl alcohols? and quenching the re-
action mixture with a different aldehyde, products 6a-e were prepared as
reported in Scheme 3 and Table I1I.

TiCly proved to be the most suitable Lewis acid because its use minimized the



Table I11. Synthesis of differently substituted 4-halotetrahydropyrans.

Carbonyl compounds Product Yield®
First Second
Cl
CgHsCHO ~"CHO 62%
éa
~~"CHO CgH5CHO CGHs)\OM 55%
Cl
CgHsCHO CH3CHO m 6b 56%
Cl
~"CHO CH5CHO /\fj\ éc 41%
0~ NCH,
Ct
CH3CHO N CHO /('1/\ sd 2%
CH3 o~z
Cl

be 60%
CHO

a) Yields of isoloted and fully characterized products.

Cl

_ TiCl, RCHO
WSI(CH3)3 + RCHO —>» — '

R“>N07NR
Scheme 3

formation of symmetrical halotetrahydropyrans during the first step of the
reaction, still allowing the cyclisation during the subsequent 5’rep8.
Symmetrical by-products were formed in yields ranging from 5 to 15% and were
reroved by MPCC (Mecium Pressure Column Chromatography).

Starting from propargyltrimethylsilane 7 and l-trimethylsilyl-2,3-butadiene ¢

cl
N
27 SilCHly + 2RCHO + TiCl, —= 61%
RZN07NR
7 8
= Cl
CeH
NS 6''5
CeHg™  X"Si(CH,); + 2RCHO + TiCl, — 199
Scheme 4 9 R (0] R 10 e
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the expected pyrans 8 and 10 were formed again but in somewhat lower yields.
(see Scheme 4). The above results point out the interest and the synthetic
potential of this previously unexplored extension of the already popular
allylsilane chemistry. Due to the importance of tetrahydropyrans in natural
product chemistry a more careful and comprehensive study of this reaction is

currently underway in our laboratory.
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