Tetrahedron Letters,Vol.28,No.8,pp 869-872,1987

Printed in Great Britain

0040-4039/87 $3.00 + .00
Pergamon Journals Ltd.
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Summary: The reaction of allyltrimethylsilane with o, B-dialkoxyaldehydes is catalyzed by

magnesium bromide, and provides for a highly
a~chelation of the Lewis acid. The observed
obtained from a variety of common allylation

Our recent synthetic investigations have
L-hexoses.
differentiation.

ar B~dialkoxyaldehydes 1 and 2, which affords

stereoselective allylation which is predicted by
stereocontrol is opposite to that generally
reagents.

required a versatile and convenient preparation of

Furthermore, these efforts required appropriate protecting units for hydroxyl

We wish to report a study of stereoselectivity in the allylation of the

access to a series of rare L-monosaccarides.!

These experiments illustrate the utility of allyltrimethylsilane-magnesium bromide as a reagent

of choice for predictable and highly stereocontrolled allylations.
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in multigram quantities from 1,3-ethylidene- (L)-

erythritol 7 (prepared from D-glucose) as indicated by the sequence below.? The desired

alcohol 8 was obtained in 50% overall yield.

CHyCly at -78°C; then Et3N at -50°C) gave aldehyde 1 in 92% yield.
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lE-NMR. Pyridinium chlorochromate oxidation (CHaCly; 22°C) gave 1 in 70-75% yields
without detectable isomerization. Likewise, aldehyde 2 was prepared by oxidation (PCC on
neutral alumina; NaOAc; CH,Cly; 20°C) of its corresponding alcohol 9 which is readily

available in three steps from l-tartrate.3r4:5

TABLE I
Ratio
Allylation Reagent Solvent Temp (*C) Aldehyde Yietd 3:4 or 5:6

I.éf\v/chl THF or E4,0 -78 1 85% 45:55
THF -78 2 88% 45:55
. A~ CuOMS IMgBr, E1,0 -78 iR 82% 40:60
3'4¢\\//Ti<?——<:>3 THF -78 s 30% 30:70
2 78% 50:50
4'/\AZZn THF -100 1 9% 20:80
2 95% 65:35
s A~ B :# CHLCl, +20 € 84% 20:80
° 2 83% 40:60

G'NSlMeaquBrz CH,Cl, -20 £ 95% >98:2
2 78% 2:98

Reactions of aldehydes 1 and 2 with a variety of allylic organometallic reagents provided
the diastereomeric pairs of homoallylic alcohols 3 and 4 or 5 and 6 in satisfactory yields as
summarized in Table I. Initial attempts with allylmagnesium chloride or the organocopper
complex6 exhibited nearly indiscriminate nucleophilic attack. Diastereofacial selectivity
was significantly increased with use of the allyl titanium reagent (entry 3)7 or diallylzinc
(entry 4).8 These reagents displayed a preference for formation of the addition products 4
and 5. Both alcohols 4 and 5 can be rationalized through a non-chelated Felkin-Anh? or
Cornforthl10 arrangement to deliver the observed C4~Cs anti-stereochemistry. Mixed
results were obtained from the allylboronate reagent (entry 5).11 rhe anti-arrangement
corresponds to that which is generally obtained in nucleophilic additions to o, B-
dialkoxyaldehydes.12

The most significant result is the magnesium bromide-catalyzed addition of allyltrimethyl-
silane to aldehydes 1 and 2 which afforded greater than 98% stereocontrol. 1In each case the
products 3 and 6 are formed with nearly exclusive C4-Cs syn-stereochemistry. While this
result is opposite to that observed for the non-chelated models, it also establishes the
controlling importance of the stereochemistry of the a-benzyloxy substituent. These products
support a strong o-chelation effect 10 (as illustrated for 1). We note that B-chelation may
also play a role in our reactions. 13 However, chelation in the chair arrangements 11 and 12
would appear to predict formation of the syn product 3 from 11, and the anti alcohol 5 from
12. oOther Lewis acids, such as TiCl,, SnCl,, and ZnCly, catalyzed the expected
allylation of 1 or 2, as well as a regioselective opening of the acetonide with allylation to
yield diol 13 as the major reaction product.14 Only by use of magnesium bromide could we

preserve the acetonide protection.
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The diastereomeric ratios of our products 3/4 and 5/6 could be determined from their
lg-NMR (360 MHz) spectra, which displayed clearly separated doublets for the AB system of the
benzylic methylenes. Full characterizations were made after benzoylation and prep tlc or flash
chromatographic separation of the corresponding benzoates 14a-d. 15 These compounds were

readily transformed into the series of 2-desoxy-(L)-hexoses 15a-d as shown below.16s17

4
1) TFA; H0; THF Aco,
AN 22°C R,
e ] - OAc
R, 2 0y; CH,CI,; ~78°C )
then DMS Ry 3
3) AcZO; pyr
overall yields 40-60%
14a R, =0Bn; Ry=H J4c R, =H; R,=0Bn 15c. R =H; R,=08n 150 R =0Bn; R,=H
Ry=H; R4=08Bz RS'OBZ; R4=H Ry=0B2z; Ry=H ngH; Rg"0Bz2
14 R =08n; Ry=H 14d R, =H; R,=08n ISd R, =H; R,=08n 15b R =0Bn; RsH
Ry=08z; Ry=H Ry=H; R, =082z Ry*H; R,=0Bz Ry*0Bz; R,=H
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