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Diastereoselective Reduction of 2-Acyl-1,3-dioxanes Derived frobrGlucose
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The diastereoselective addition of organometallic reagentScanning the Table 1 reveals that high degree of diastereo-
to carbonyl compounds bearing a chiral auxiliary is a usefuselectivity can be obtained with a suitable reducing agent,
method for asymmetric synthesis. Especially, various typesxcept aliphatic keton&a having O-methyl groups. For
of 2-acyl-1,3-oxathian€'s,1,3-oxazine$, 1,3-oxazolidines  example, bulky reducing agents such as L-Sele&t(eiatry
or 1,3-dioxolaneshave been employed for the asymmetric 7) and LIAIH(OBu#); (entry 8) showed excellent selectivity
synthesis ofr-hydroxy aldehydes. Recently, Bailey reported of 96% de in the reduction of phenyl ketorssand 6b,
the highly diastereoselective additions of Grignard reagentsespectively. Curiously, L-Selectritlevas nonselective in
to 2-acyl-1,3-dioxanes derived from simple 1,3-diclhis  the reduction oBb. Also, aliphatic keton@b was reduced
report prompted us to disclose our own results on thevith LIAIH(OBu-t); or BWNBH, in 80% de (entries 8, 12).
diastereoselective reduction of 2-acyl-1,3-dioxanes derive®IBAL-H (diisobutylaluminum hydride) gave the alcohol

from D-glucose. having the opposite configuration in the case of ke&ine
Aromatic and aliphatic ketones used for our study wergentry 10).
prepared according to Scheme 1. The known Hiblwas It is necessary to hydrolyze the acetal group to retdeve

condensed with crotonaldehyde to give acgétialvhich was  hydroxy aldehyde derivative and also determine the absolute
converted to aldehydga upon treatment with ozone/M& configuration of the new stereogenic center created in the
The resulting crud8a was allowed to react with PhMgBr reduction reaction. To this end, the alcof@bbtained from
and GH13sMgBr in ether to give theR)-carbinols4a and5a L-Selectrid€ reduction was protected with benzyl group
in 60% de and 65% de, respectively. Subsequent oxidatioand the resulting benzyl ether was subjected to various
with Jones reagent gave ketoBesnd7a Similarly, ketone  deprotection conditions. Unfortunately, the acid-catalyzed
6b was prepared starting from didb.? Remarkably, the hydrolysis using various reagents was unsucce’sgflso,
addition of PhMgBr (ether, -78C) to aldehyde3b was the oxidative deprotection using ozéweuld not cleave the
highly diastereoselective, giving thB){carbinol4b in 96%  acetal group. Therefore, we resorted to the following indirect
de. Aliphatic ketones could be also prepared in a differenmethod. Each oR)- and §-2-benzyloxyphenylacetaldehyfe
way: diols 1la or 1b were condensed witlr-substituted was condensed with didla to give the benzyl ether dfa
acroleirf to provide alkene8a or 8b, which were converted Comparison of théH NMR spectra of the benzyl ethers of
to ketones7a or 7b via ozonolysis. Keton&a prepared in  4a revealed that benzyl ether from L-Selectfideduction
two different ways showed the identical spectroscopic prowas identical to that derived fron®){mandelic acid, thus
perties. establishing the §j-configuration of the carbinol carbon.
After securing ketones, we studied the diastereoselectivitBimilarly, the carbinol carbon generated at the LIAIH(QBu-
in the reduction of these ketones, as shown in Table ITeduction of ketone6b was found to have theS)
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Scheme 1a) crotonaldehyd@; TsOH, benzene, reflux, 1 h, 72%g], 85% @b); b) O;, CH.Cl,, -78°C then MeS, 90% 8a), 95% @b); c)
PhMgBr or GH13MgBr, ether, -78C, 0.5 h, 85%4a), 96% @h), 85% 6a); d) Jones reagent, acetone, 3B4),(40% Eb), 45% {7a); €)
H,C=C(R)CHO p-TsOH, benzene, reflux, 3 h, 428g], 45% 8h); f) Os, CH.Cl,, -78°C then MeS, 66% {a), 75% {b).
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Table 1 Diastereoselectivity in the reduction of 2-Acyl-1,3-dio- O-methyl groups, ketones havin@-pivaloyl group will
xanes derived frorD-Glucosé® have the larger difference in steric bulkiness around C-4 and

Reducing N Ketoneketone Ketoneketone ~ C-6 oxygen atoms, which in turn makes the C-4 oxygen
Entryagents Conditions 6a 6b 7a 7 atom behave to a greater extent as a larger one. This fact is
1 NaBh, EOH, 20°C. 1h 50 40 30 20 manifgsted by the higher diastereosel_ectivity obseryed in the
2 LiBH, THF, 0°C, 2 h 70 20 40 20 reduction of ketone$b and 7b than in the reduction of
3  Zn(BH). Ether,0C,1h 50 30 35 10 ketonessaand7a
4 LiAIH 4 Ether, -78C,2h 70 decom-35 decom- Met = Metal Met

posed posed R 6 O/'/ \\‘Re face attack
5  LiAlH4 THF, -78°C,2h 65 decom-35 decom- N0 o %‘o
posed posed ( o, O&ﬁ R o R
6  L-Selectridé Ether,-78C,2h 80 0 20 60 H—Met " [ "3 yeo VOS2
7 L-Selectrid® THF,-78°C,2h [9§ 0 0 20 Siface attack ove OMe
8  LiAIH(OBu-t)sEther, -78C,2h 80 [ 96 0 [ g A (not observed) B
9  LIAH(OBU-1)3THF,-78°C,2h 75 | 96 10 50
10 DIBAL-H  Toluene,-78C,2h 30 -60  -10' -10° M e attack
11 BH:sSMe THF, 0°C,1h 20 O 20 20
12 BuwNBH4 CH,Cl;, 20°C,3h 20 60 10 EO

sy

3Diastereoselectivity was determined Hy-NMR spectroscopy®lso-
lated yields were greater than 90%he absolute configuration of the
carbinol product was inferred from the stereochemical mBd&Vlinus
sign indicates the formation dR)-isomer as a major product.
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In conclusion, the present study shows that chiral 2-acyl-
1,3-dioxanes derived from-glucose can be reduced stereo-
selectively with suitable reducing agents. The direction of
diastereoselective reduction can be explained in terms of

configuration, based on the comparison of the NMR
spectrum of benzyl ethers 4b. Also, the LiAlH, reduction
of hexyl ketonera gave the §-alcohol as a major product,
based on the comparison’sf-NMR spectrum of its benzyl Crams chelate modeB or C invoking the participation of
ether with that fromR)- and §-2-benzyloxyoctanal. C-6 oxygen atom rather than C-3 oxygen atom when chelat-
We expected at the beginning of this study that two typesng agents such as L-Selectfidand LIAIH(OBu+t); are
of ketones differentiated by protective groups may behave tased. Involvement of C-6 oxygen atom in chelation clearly
chelating reducing agents in different ways. In ketones witdisapproves the tridentate modef? Also, the addition of
O-methyl groups, the oxygen atom of the carbonyl may formGrignard reagents to ketones was found to be highly stereo-
a tridentate chelat& with one oxygen atom of the acetal selective. We are currently studying the stereochemistry of
and C-30-methyl group, permittini face attack? On the  this addition reaction.
other hand, the bulkiness and the electron-attracting nature
of the pivaloyl group may disable the formation of such a
tridentate chelate, instead leading to a formation of chBlate
where the C-6 oxygen atom takes part in chelation. Then,1. Frye, S. V.; Eliel, E. LJ. Am. Chem. Sot988 110, 484.
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