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Abstract — t-Butyldimethylsiloxy group of ethyl 4-t-butyldimethyl-
siloxy-2-trichloromethyl-1,3-dioxan-4-acetates, easily prepared Trom 2-
trichloromethyi-1,3-dioxan-4-ones, was stareosclectively reduced with
triethylsilane by using titanium tetrachloride as a promoter to afford

aethyl cig-2-trichloromethyl-1,23-dioxan-4-acetates,

In the previous papar, we have reported that, in the presence of a catalytic
amount of TrSbClg, 2-trichloromethyl-1,3-dioxan-4-ones were stereosclectively
attacked by t-butyldimethylsiloxy-l-cthoxyethene to give silylated cyclic
hemiketals, ethyl 4-t-butyldimethylsiloxy-2-trichloromethyl-1,3-dicxan-4-acetates
(1 and 2].1) We already rcported that siloxy groups of silylated cyelic
hemiketals which were derived from lactones with silyl ketene acetal, or -, &-
and e¢-trimethylsiloxy carbonyl compounds were reduced with Et551H in the presence
2)

of a catalytic amount of TerSls or catalyst system of Sb(l MeqSiCl and Snl,.

5
However, these catalysts were not effective in the cases of the siloxy group of 1
and 2 probably due to the strong electroncgative trichloromethyl group at 2-
position. Thus, several Lewis acids were screened for the reducticn of the siloxy
group of ethyl da-t-butyldimethylsiloxy-6a -methyl-2a-trichloromethyl-48-
acetate (ia) (Table 1), Titanium tetrachloride was superior to the other Lewis
acids in terms of yicld and selectivity.
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Tablc 1. Effect of lLewis Acids

Entry Lewls acid{equiv.) Yield / %(2,47cis/trans)a)

1 TICL4(1.1) 82(98:2)
2 TICL,(3.0) 91(88:2)
3 SnC1,(3.0) 54(87:3)
4 AlCI5(3.0) 16(96:4)
5 SbC15(3.0) 4(97:3)
) BF 4 Et50(3.0) 1(91:9)

1

a) The sclectivity was determined by 400 MHz “H nmr.

Next, several 4-t-butyldimethylsiloxy-2-trichloromethyl-1,3-dioxan-4-acetates (1
and 2) werce reduced with EtSSiH by usc of TiC14 as a proemoter to afford cig-2-

trichloromethyl-1,3-dioxan-4-acetates (3) (Table 2).
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Table 2. Rcduction of Siloxy Group

Entry 1 or 2 gl RE Yield / %(2,4-cis/trans)®)
1 2a Me i 92(>99:1)
2 1a Me 1l 91(98:2;
3 2b rh H 67(97:3)
4 1b rh H B5(98:2)
5 1c¢ nfCTHIS Mo 04(>99:1)
6 14 Fh Me 97(>99:1)
7 1e PhCHoCH,  Me 98(>09:1)

a) The selectivity was determined by 400 MHz lH nmr.
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2,4-cis-Tsomers (3) were stercosclectively prepuared Irrespective of the
stereochemistry of the siloxy group. The results suggest that the reaction
procecds via the oxonium intermediate, that is, Et4S1H attacked the oxonium
intermediate (4), major conformer, from a-side due to torsional strain and the
oxonium intermediate (5), minor conformer from a-side, as well due to 1,3-diaxial

interaction. (Scheme 3).
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WwWhen 1b was reduced using 5 cquivalents of Et3SiH. cthyl 6a-phenyl-2a -
trichloromethyl-1,3-dioxan-4a -acetate (3b) was obtained in 71% yield along with
ethyl 3-hydroxy-5-phenylvalerate (8) In 23% yield. Therefore, wc supposed that in
the cascs of 1b and 2b, alternative pathway became significant because phenyl
group at G-position and hydrogens at S-position contributed to produce ethyl 3-
oxo-5-phenyl-4-pentencate (6) (Scheme 4),
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The stereochemistry of 3 was determined by the NOE analysls (400 MHz i nwr

spectrum) for the ring methine protons.

A typical procedure is described for preparation of ethyl 5,5-dimethy1-8«a -phenyl-
2q -trichloromethyl-1,3-dioxan-4a -acctate (3d): Under argon atmosphere, a
solution ol 4g-t-butyvldimethylsiloxy-5.5-dimethy!-6a -phenyl-Z2e¢-trichloromethyl-
1,3-dioxan-48-acctate {1d) {(2.83 g, 5.0 mmol) and EtBSiH (871 mg, 7.5 mmol) in
CH2012 {30 ml) was added dropwise to a 1.0 molar solution of TiCl4 in CH2C12 (15
ml, 15 mmol) at -23 °C, and then the recaction mixture was stirred for 30 min.
Then, the reaction was quenched with agueous saturated NaHCO3. The organic
materials were washed with brine, dried over Na,S80, and evaporated in vacuo. The
residue was purified by fiash column chromatography on silica gel (10:1 hexane-
cthyl acetate as an eluent) to give 3d (1.92 g, 97%).

FFor the purposc of preparation cof syn-1,3-diols, the remove of trichlorcethylidene

acetal of 3 prepared by the present procedure is now undcer investigation.
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