ORGANIC
LETTERS

A Configurationally Stable Alkoxy ol 20,
Allenyl Zinc Reagent, en Route to 1889-1891

anti-anti Vicinal Amino Diols

Jean-Frangois Poisson and Jean F. Normant*

Laboratoire de Chimie des Orgahiéements, Uniersite Pierre et Marie Curie,
4 place Jussieu 75252 Parisaex 05, France

normant@moka.ccr.jussieu.fr

Received April 5, 2001

ABSTRACT

OTBDMS TBDMSO  OMOM

R RO Y o
NHBn SiMey

NBn
H JZnBr 1eq. R=Me, Ph, 60-75%, d.r.> 40:1
>=.#

MOMO SiMeg
OTBDMS TBDMSO OMOM
MeO,C. __~__H ~ ~
~ Y X
NBn NBn SiMeg
0.25 eq. @]

86%, d.r. >40:1 -->e.e. > 95%

The reaction of an alkoxyallenyl zinc reagent with benzyl imines derived from lactic and mandelic acids proceeds highly diastereoselectively
and leads to 2-amino-1,3-diol derivatives with an anti-anti pattern.

We have recently shown that allenylzinc reagents derived tivities (d.r. < 4:1)# More recently, Yamamoto et al. have
from lithiated 1-trimethylsilyl-1-alkynes react diastereo- obtained analogous selectivities.
selectively with chirabi-alkoxy imines! Those imines were To our knowledge, reagents of tydehave not yet been
used first to demonstrate the good configurational stability reacted with imines. We started up with alkoxyallenylzinc
of the allenylzinc species at temperatures up-id °C? and 2. This organozinc is prepared from its lithiated analogue,
second to form an enantioenriched allenyl zinc by kinetic which is kept at-=70 °C during the Li/Zn exchange to avoid
resolution® To extend the scope of this methodology, we any Wittig [1,2] rearrangement (Scheme$2).
were then interested in studying the case of allenylzinc As could be anticipated from our previous studiémnd
reagents derived from propargylic ethers. These reagents havéhe above-mentioned results),the reaction of alkoxy-
been little studied so far. allenylzinc 2 with a silyl-protected a-alkoxy aldehyde
Epsztein et al. have shown that reagdntScheme 1) react  derived from {t)-mandelic acid led to a low diastereo-
with aldehydes in good yields but with low diastereoselec- selectivity: three diastereomers (48:33:19) were formed. We
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a(a) secBuLi, THF, —70 °C; (b) ZnBr, (1 M/THF), —70 °C.

thus turned to the corresponding benzylimirgsand 4
derived from mandelic and lactic aldehydes. To our delight,

a unique diastereomer is formed in good yield in each case

(Scheme 2). We then checked the relative configuration of
the obtained aminodiols. Aminodi@ was converted into
trifluoroacetamider, and the resulting product was treated
with TBAF, leading to crystalline oxazolidinor&via a ring
closure with liberation of fluoroform (Scheme 3The X-ray
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pattern of this oxazolidinone showsia relationship between
the two substituents in the cycle (confirming thé¢spectral
data) and ananti relationship between the two other
asymmetric centers. The relative configuration ®fis
thereforeanti-anti.

For compounds our strategy relied on the formation of
acetonidel 0, obtained by desilylation @, followed by HCI-
mediated deprotection of the MOM ether, and treatment with
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a (@) HF(NEts)s, CHiCN, rt, 70%; (b) HCI (12 N), MeOH, 90%;
(c) (MeO)CMe,, CSA.

The anti-anti relationship in aminodiol$ and 6 corre-
sponds to the general outcome already observed with non-
oxygenated allenyl zinc reagerthis diastereoselectivity
can similarly be explained by the attack of the imine function
according to the FelkinAhn model and by a cyclic transition
state, where the imine nitrogen is chelated by the Zinc atom,
leaving the substituent of the allene (OMOM) and the imine
in anti position in order to minimize the steric interaction
(Figure 1).
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Figure 1.

We then tried to evaluate the configurational stability of
reagentl by means of the Hoffmann test. Historically, this
test was first performed on an alkoxy allenyl titan&te.
Subsequently, Hoppe et al. studied metalated propargylic
carbamates and have shown that the organotitanates are
configurationally more stable than their lithio counterpdrts.

In our case, the slow addition of enantiomerically enriched
imine 3 to reagent2 in THF, at —70 °C, led to a 75:25
mixture of two diastereomers in 53% yield, accompanied
by 30% of the starting material. The large proportion of
unreacted product could point to a possible kinetic resolution
due to the low reactivity of the mismatched pair. To avoid
such a drawback, Hoffmann recommends to carry out an
inverse addition, so that the organometallic is maintained in

the dimethoxy acetal of acetone under acid catalysis (Schemen excess of electrophitéindeed, slow addition a2 to the

4). The3J coupling constants of 9.9 Hz between the three
hydrogens lying on this 1,3-dioxane showed that all substit-

imine (R)-3, at —50 °C, gives a 50:50 mixture of both
isomers in 65% vyield (Scheme 5).

uents on the cycle occupied equatorial positions, demonstrat
ing the anti-anti relationship in6.
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The configuration of the second diastereomer has not beenf€solution would be sufficiently high, so that the slow
determined but is considered to be analoganti{syn) to ~addition of the imine §-12, to a slight excess of reageit
those previously studied with non-oxygenated allenyl zinc Would deliver a unique enantiomer 8. Such is the case
reagent&11 We can thus conclude that the configurational USing 4 equiv of the alkoxyallenylzinc (2 equiv of one
stability of 2 is important at a temperature up €50 °C. enantiomer):13 is obtained in an excellent 86% yield as a

At this point we have shown that alkoxyallenylzifceacts single diastereomer, en_antiomerically enriched, with the
diastereoselectively with racemie-chiral imines and is  desired G-N—O-connections (Scheme 7).

configurationally stable at a temperature upt60 °C. The _

addition of this organozinc ta-alkoxy imines leads tanti-

anti 1,3-diamino-2-hydroxy derivatives, a scaffold present Scheme 7
in many important classes of natural products, particularly OMe OTBDMS
when heterocycles are involved, for instance, polyhydroxyl- o H
ated pyrolizidines such as castanospermine, australine or NBN TBDMSO ~ OMOM
casuarine, which are known glycosidase inhibitr@ur MOMO ZnBr (S)-12 = =
approach should prove straightforward, for example, in the —°=iSiMe slow addition X
elaboration of the first three stereocenterslof a known °| THF, -60°C o NBn SiMes
precursor of 1-epicastanospermine (Figuré?2). 2 ()13
4 éq. 86%
d.r.>40:1 --->e.e. > 95%
HO \, oH MaMg OH COWEl In summary, the configurationally stable alkoxyallenylzinc
HOW\ AT X — ><O 1 z 2 displays an excellent kinetic resolution in its reaction with
m e} NBn; a non-racemia-silyloxyimine and allows a straightforward
HO" : OR access to 1,3-dialkoxy-2-amines, presenting aami-anti
1-epicastanospermine’'? 10 pattern. Further synthetic applications of this approach are

underway.
Figure 2.
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To illustrate such a strategy, we first prepared enantio-
enriched imine §-12%3 from (9-methylmalatel 1, according Supporting Information Available: Spectral data for all
to Scheme 6. Knowing that organozinc reagéntvas  compounds, Ortep diagram and crystallographic tabl@. of

configurationally stable, we anticipated that the kinetic This material is available free of charge via the Internet at
http://pubs.acs.org.
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