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Abstract:Diastereoselectivemethylationof the ketone 5a leads ro the anti-derivative4a; the other
diastereoisomer 4b may be obrained by a deprotonatiotrheprotonationsequence. Each of the
methylatedproductsmay be reducedstereoselectivelyin either sense by appropriatechoice of reagent,
providinga route to all stereoisomersof the title 2-amino-3-hydroxy-4-phenylbutanolidesIOa-d.
01997 Elsevier ScienceLtd.

The synthesis of the N-terminal amino acid component2 of the nucleoside peptide antibiotic
NikkomycinB 1 has attractedsubstantialinterest, and there are now severalmethodsfor the stereoselective
synthesisofthiscompound.l We have soughttodevelop a direct synthesisof this compound,whichcould
be easily adaptedto the preparationof amlogues, and we now report a short, stereoselectiveroute to all
stereoisomersof the 2-amino-3-methyl-4-hydroxy-4-phenylbu~noicacidunit 3, isolatedas the corresponding
N-protectedIactones.
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Our strategy is based on direct access to protectedenantiomericallypure 4-phenyl-4-oxo-2-atninobu@noic
acid 5, availablefrom palladium-catalysed couplingof a serine derivedorganozincreagent 6 with bertzoyl
chloride accordingto our recently developedmethod.z We then intended to explore the stereoselective

methylationof the ketone5 to give the methylatedanalogues4, followedby their stereoselectivereduction.3
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Given our intentionto generate the methylatedderivatives4 from ketone 5, it was clear from literature
precedentthat the potentiallylabile aminoacid et-protoncould best be protectedusing a bulky ester group

(we chosetert-butyl),as well as an N-protectinggroupthat wouldallowremovalof the acidic NH proton.d
It also seemedmost eftlcient to incorporatethis protectionat an early stage, so we decidedto use the novel
zinc reagent 6a. The key starting material, iodide 7a, was efficiently prepared in two steps from
commerciallyavailable Z-protected L-serine, by conversion firstly into the ferf-butyl ester 8a using
conditiomdevelopedby Martinez(67% - 86%),5followedby treatmentwith methyltriphenoxyphosphonium
iodidein DMF (73% -91 %).6This latter reagentgave far superioryieldsof 7a to those obtainedover two
steps via the tosylate (TsC1,Py) followedby pseu&-Finkelsteinreaction (NaI, acetone, r.t.). Subsequent
treatmentof the iodide 7a with zinc/coppercouple in toluene/DMA(15:1) using our origiml conditions
gave the correspondingzinc reagent6a. Additionof benzoylchlorideand catalytic (PhjP)zPdClzthen gave

the desiredketone5a in yieldsrangingfrom59% to 71% on a 3 mmolscale.
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With etlicient access to the critical ketone 5a, we then exploredthe stereoselectivemethylationreaction.
Initialattemptsto use LDA as the base gavepoor results, but we eventuallyestablishedthat use of LiHMDS
in THF (3.3 equiv.) under carefullycontrolledconditions,followedby treatment with iodomethane,gave
goodyieldsof the methylatedcompounds4a and 4b (20:1, as determinedby IH NMR). The major isomer
could be isolated by flash chromatography(76%),7 and its structure was contlrmed by subsequent
transformationintothe lactonesIOaand IOb.8
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Since the stereoselectivityof this process was not in the desired sense, we investigatedthe possibilityof
epimerisationat C-3 in ketone 4a by a deprotomtion-reprotonationsequence, on the basis that use of a
sufficientlybulky proton source should give the desired ketone 4b.9 Treatmentof the ketone 4a with a
substantialexcess of LiHMDS (4 to 8 eq.) under similar conditionsto those employedfor its foxmation,
followedby treatmentwith 2,6-di-teti-butylphenolgave, at best, a 1:1 mixture of the 2 diastereoisomeric
ketones4a and4b. Unfortumtely,substantialexperimentationdid not result in any improvement.lo
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Reductionof ketone4a with L-selectride@gave, initially, a mixtureof the correspondingdiastereoisomeric
hydroxyesters 9a and 9b; treatment of these esters with p-toluenesulfonicacid gave the corresponding
IactonesIOa and IOb (ratio 1:4, 63% overall yield). Reductionwith triethylsikmein boron trifluoride
resulted in direct lactone formation. Analysisof the crude IH NMR indicatedhigh selectivity(40:1) in
favourof the isomerIOa, whichwas subsequentlyisolatedin satisfactoryyield (69%).
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The reductionof the diastereoisomericketone 4b was then explored. Reductionwith L-selectride”gave,
after cyclisationof the intermediatehydroxyester 9c, a single lactone (66%) which was identifiedas 10c,

with no trace of the isomericlactone IOd. This result is entirelyconsistentwith the report in the literature
on the reductionof a closely related compound,ll and demonstratesthe potential of our approachin the
synthesisof the aminoacid 2. Reductionusingtriethylsilanein borontrifluoridegave a mixtureof the two
lactones10c and IOd (ratio 1:6, 70%).
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The stereochemicaloutcomeof each of these ketone reductionprocessesappears to be controlledby the
adjacentmethylgroup, with a smaller influencefrom the remotect-centre. In the case of reductionof both

4a and 4b with L-selectride’@,the Felkin-Anhmodel allowsthe results to be nicely ratiomlised, leadingin
each case to a 3,4 anti-relationshipbetweenthe substituents. In the case of reductionwith triethylsilane/
borontrifluoride,deliveryof hydrideto an intermediatecarbonation(for example,11 derived from 4b) from

the facenot shieldedby the adjacentmethylgroupresults in a 3,4 sytz-relationshipbetweenthe substituents.
It is also clear why the reductionof 4a with triethylsilanein boron trifluoride is more selective than the
correspondingreductionof 4b, sincethe effectsfromboth stereocentresreinforceeach other.
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