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Abstract: The allylation of acylsilanes with tetraallyltin in the presence of catalytic amounts of Sc(OTi)3

procceded smoothly to afford the silylated homoallylic alcohols in good yields. Subsequent protiodesilylation
vave the formal adducts of the corresponding aldehydes. The homochiral acylsilane 11 gave a reversal of
asymmetric induction in the Sc(OTf)3 catalyzed allylation and in the Sakurai reaction. © 1998 Eilsevier Science Lid.
All rights reserved.
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Homoallylic alcohols are versatile intermediates in the synthesis of bifunctionalized molecules, due to the
presence of both the alcoholic function and the carbon-carbon double bond {1.2]. The most widely used
approach to these compounds is the reaction of carbonyl derivatives. particularly aldehydes, with allylmetallic
compounds [1]. Among the carbonyl derivatives, acylsilanes are very interesting substrates [3.4] which are
known to be the synthetic equivalents of aldehydes due to the possibility of a stereospecific protiodesilylation of
the reaction products with fluoride ion. This potential has been exploited by us [5] in the case of chemically and
configurationally unstable substrates such as a-amino aldehydes [6]. Moreover, in the case of chiral acylsilanes
the degree of stereoselectivity in the addition of nucleophiles is higher than that reached with the corresponding
aldehydes. due to the bulkiness of the silyl group [6.7]. Recently Kobayashi introduced the use of Sc¢(OTf)3 as

an effective catalyst in many reactions [8] including the allylation of aldehydes and ketones. This prompted us
to use tetraallyltin and catalytic amounts of Sc(OTf)3 for the allylation of acylsilanes 1 leading to the silylated

homoallylic alcohols 2.

I'he allylation reaction [9] proceeded smoothly and in reasonable times (2-5 h).The results are reported in
able 1. The yields are very good for aromatic 1a [10} aliphatic 1b [10], 1g [11] and cycloalkyl acylsilanes 1c.
1d [12]. The acylsilane le, obtained [13] together with the acylsilane If by reaction of glutaryl dichloride with
bis(dimethylphenylsilyl)lithium cyanocuprate [14], gave the diallylated adduct 2e in good yield. It is worthy of
note that also the acylsilane 1f, containing a carboxylic function that is incompatibile with the common Lewis
acids, could be successfully employed [15]. The fluorinated acylsilane 1i [16] was obtained with the same
procedure as 1h [17]. Both products 1h and 1i gave the homoallylic alcohols 2h and 2i in excellent vields. The
protiodesilylation of compounds 2 was performed with 1 equiv. of tetrabutylammonium fluoride (TBAF) in
THF at room temperature. to give the homoallylic alcohols 3 in moderate to good yields (Table 1). Problems
were encountered only in the protiodesilylation of 2g where a bromine-fluorine exchange occurred, and in the
protiodesilylation of the fluorinated derivatives 2h and 2i. which produced a complex mixture of unidentitied
products.
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Table 1. Allylation of acylsilanes 1 and protiodesilylation of alcohols 2.
TS Product Yield% Product
- S -
Ph SiMe; 2a 75 3a
t-Bu SiMes 2b 70 3b
¢-C3Hs SiMe,Ph 2¢ 82 3c
C-C6H| 1 SIMCzPh 2d 88 3d
OH OH
(CH;);COSi  SiMe,Ph /\/i\/rz CHy 60 mcnz
1 3e
2e
(CH;;COOH SiMe,Ph 2f 93 3f
OH
(CH,)sBr SiMe; 2g 72
F-(CH2)S ;
CF3 SiPh; 2h 76 -
CF; SiMe,Ph  2i 89 -

1i

*The lower yield of 3¢ was due to the volatility of this compound

This synthetic protocol, allylation-protiodesilylation, has been found particularly useful in the case of the
acylsilane 11, the synthetic equivalent of myrtanal, which has been reported to be rather unstable at room
temperature [23]. The allylation of the homochiral acylsilane 11 with 0.25 equiv. of tetraallyltin in the presence
of 10% mol of Sc(OTf)3 (Scheme 1, i) was performed at temperatures ranging from 0 to 30°C. The de values
were determined by integration of the signals ("H NMR) of the methyl of the major isomer 4a at 0.602 and of
the minor isomer 4b at 0.665. The maximum de value (69%) was obtained at 10 °C (4a:4b=84.5:15.5) with a
yield of 53%. The reaction was also performed under Sakurai conditions (Scheme 1, ii:allyltrimethylsilane in
the presence of 1 equiv. of TiClg at -70°C). In this case an opposite sense of asymmetric induction was

observed and a higher de value (4a:4b=10:90) with a 51% yield.

The two diastereoisomers 4a and 4b [24] were separated by chromatography, but the determination of the
configuration of the newly formed carbinol center was unsuccessful. In fact we were unable to form the
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Scheme 1
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Mosher’s esters of these very hindered tertiary alcohols, and a n.O.e. study did not provide the necessary
resolution. Subsequent protiodesilylation of the two pure epimers 4a and 4b occurred stereospeciﬁcally giving
only product 5a from 4a, and Sb from 4b (yield 55% and 76% respectively), as indicated by "H NMR analysis
(Scheme 2). Products 5a and 5b {25] are the formal adducts of (1S,2S,5S)-myrtanal.

TBAF b TBAF
THF, r.t. THF, r.t.
Scheme 2

The absolute stereochemistry of the newly formed stereogenic center in 5a and Sb was established by 'H
NMR analysis of the corresponding esters of the Mosher’s acids (R)-MTPA and (S)-MTPA. From the
differences in chemical shifts the S and R configurations were assigned [26] to the carbinol center in 5a and 5b
respectively. As the fluoride-catalyzed protiodesilylation of a-hydroxysilanes derived from acylsilanes bearing
an a—chiral carbon is reported {7] to proceed with complete retention of configuration, we tentatively assign the
R and S configuration at the carbinol center of 4a and 4b, a consequence of an attack on the Si and Re face of
the acylsilane, respectively.

In conclusion the allylation of acylsilanes with tetraallyltin and Sc(OTf)3 is a very easy process if compared
with other allylation methods [27]. Subsequent protiodesilylation is a stereospecific process that gives the
adducts of the corresponding aldehydes. For the chiral acylsilane 11, the sense of asymmetric induction is the
opposite in the Sc(OTf); catalyzed allylation and in the Sakurai reaction.
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