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Abstract: Michael additions to the exocyclic olefins of opucally ure dioxanones
(p"‘cpar&‘:d via the d\ymmuuu, Ddyll s-Hillman rcaction) are studicd. Ti*" prd ducts can be

i (Y 1
obtained in excellent diastereoselectivity to ultimately provide products ennivalent to
those derived via anti aldol additions. Quatemary centers can also be created with good

selectivity via this protocol. © 1998 Elsevier Science Ltd. All rights reserved.

O

The issue of stereocontrol in the formation of carbon-carbon bonds is one that has attracted the interest of a
large number of research groups.' In this regard, the use of preexisting stereochemistry has typically been the
most prevalent source of control.’

Recently we reported an asymmetric variation of the Baylis-Hillman reaction.”® The tertiary amine-
catalyzed addition of acrylate 1 to aldehydes leads to the formation of dioxanones (2) in good yield and
excellent enantiomeric purity (Scheme I).> We had previously found that these compounds could be easily
opened and made to undergo directed reductions, providing facile access to propionates with the anti
relationship.2 Given the relative paucity of methods for the generation of these anti-aldol constructs in optically
pure fashion,*’ we were interested in expanding this methodology based on our cyclic products.

Scheme 1
IS 1 ’K/
/ M~ DABCO (eat), EicHO 0 MeOH.CSA | JL ~
N (8%) SN T @) il §
s=o OH
o 2 (>99 % e6) 3

1
Given the presence of the conjugated methylene that is generated in this asymmetric Baylis-Hillman

reaction, we became interested in the prospects of expanding the utility of the initial reaction by studying
addition reactions to this reactive moiety. Since our initial products from the asymmetric Baylis-Hillman
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additions directly to these enoates. In this regard, we felt that cuprates held considerable promise.”™ Michael
addition of cuprates would result in the formation of an enolate that should then pick up an electrophile in a

stereocontrolled fashion to provide products with good selectivity (Scheme II). We therefore studied the
addition of a variety of cuprates to dioxanone 4 with a protic workup in order to study the viability of these
additions. In practice, the additions proceeded in fair yield to provide a mixture of diastereomeric ploducts

Apparently, protonation occurs preferentially from the top face (as drawn) of the enolate, leading to the
formation of mostly the trans products (5 - 7). Unfortunately, the sclectivity was only 4:1 for this isomer.
Subsequent kinetic deprotonation/reprotonation of these products improved this selectivity cmls.iderably.g‘9 Ina
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similar fashion, Stryker’s agem couid also be added to the dioxanones,'® again affording the products as a 4:1
mixiure of diasiereomers favoring the trans diastereomer (for example, 8). Copper mediated addition of
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selectivity was similarly poor

Scheme II
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treating the enolates with other electrophiles. In this regard, we found that the enolates could be alkylated with

methyl iodide to afford the corresponding quaternary products (Scheme II D These compounds were obtained
in diastereomerically pure form. However, the reaction is very sluggish and does not proceed to completion at
the required low temperaturcs, typically returning as much as 60% of the unrcacted starting material.
Conversely, reaction at higher temperatures (-78 °C — rt) results in competitive decomposition. Given that
lactones of similar configuration can be alkylated with little difficulty, ' it seems likely that the presence of the
labile acetal in the ring contributes to this decomposition, so low lemperature alternatives are still under
investigation. 12
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were delighted to find that radical additions were a vast improvement. Specifically, addition of a number of
alkyl iodides in the presence of tributyltin hydride led to the trans products in excellent yields and with
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4, it is readily adaptable to other Baylis-Hillman products as well.
Scheme IV
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selectivity (Scheme IV).*"* While the bulk of our work has been done with readily available
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Rationale for the formation of the (rans products from both of these processes arises from the likelihood
that the reactive intermediates in both cases adopt a preferred conformation such as in Scheme v." Such a
conformation would minimize the steric repulsion between the newly introduced side chain (R) and the existing
alkyl group at the adjacent position. From this conformation, approach of an electrophile or a hydrogen source
should then occur preferentially from the lower face as drawn. This approach is cis to the two pseudocquatorial
methyl groups, thereby avoiding an undcsirable interaction with the newly added group. The bulky nature of
tributyltin hydride probably enhances this selectivity compared with a proton.
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The products from these additions cou]d be casily opened up under acidic or reductive conditions to afford
the products in good yield (Scheme vD.® In this regard, produ&.ls corresponding to anti aldol adducts could be
prepared in excellent optical purity in good overall yields.” It is noteworthy that basic treatment led to a
complex mixture of products.
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In summary, additions to dioxanones prepared via the asymmetric Baylis-Hillman reaction provide the

corresponding anti aldol adducts with excellent selectivity. Further investigations in this area are currently
underway.
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