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t a 1).10The reductionof u-

nitrogenatedselenoesterswith tributyltinhydride(TBTH)is alsoknownto give decarbonylatedproducts.l1912
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Scheme1

The startingsubstratesciwl-formyl-$lactatns 1werepreparedusingstandardmethodologypreviously

reportedby us.8t9c-dSequentialreactionof forrnyl-&lactams1withJonesreagent,and benzeneselenolin the

presence of dichlorophenyl phosphatdriethylamine, gave the phenylselenoesters 2. Compounds 2 were

enoughstable to be isolated and purifiedby chromatography.However,purificationwas not requiredfor the
next syntheticstep, and they were used as obtained.Radical reductionof selenoesters2 either with TBTHor
tris(trimethylsilyl)silane(’ITMSS)in boilingbenzene,gavethe correspondingC4-unsubstituted~-lactams3 in

good yields.13 The overall transformation,from compounds1 to ~-lactams 3, occurs in fair to good yields

(seeTable).Whenopticallypurestartingmaterialwasused,thestereochemicalintegrityof the startingmaterial
remainedunaltered.14This transformationtoleratesalkyl-, aryl-, alkoxy,and amino substituentsat the C3 of

the ringas well as aryl,alkyl,and allcenylgroups on the lactam nitrogen atom.

Synthesisof 4-Unsubstituted&Lactams W

Yield(%)c
R A B

‘Pr PMPg 85 80 70-72
Ph PMP 70 70 121-123

PhO PMP 80 60 92-94

BnO Benzyl 50 oil

3e Ft PMP 60 70 194-196

PMP 45 198-199

(+)-3g.i BnO PMP 58 50 94-96

PhO Auyl 40 oil
a s@.@ ~ub~~~~1~e~ U@ in ~i GKWSassingle cis-isomers.b Witi exceptionof z ~ and 311,d
compomh 3 mixtures.c Yieldof pure,isolatedproductwithcorrectanafyticafandspectrsfdata.
dM~ A: ~~ Wmu~ w ~~tive e B: TTMSSwas used ss K?dlrCtiVe

reagent(SIX note )~CfyS@flYZed ethylacetatdhexanes.g PMP= 4-methoxyptqyl. h prqared from
(+}(3s,o-l-@misyl)Af~yl-3-[(OA-@enYl-2-oXMmfian-s-Yl)l-2-=ti~me.*S-OX= (W-phenyl-
2-oxo-1,3-oxazolidirr-3-yLj Preparedfrom(+)-(3R,4R)-l-@-misyl)-4-fo~yl-3-~nzYloxY-2-~eti~none. k
Repamdfrom(+)-(3R,4R)-1-@-aisyl)4formyL3 -phenoxY-2-azetidinone.

Althoughboth methodsgave, in general,analogousyields,TBTHrequiredshorterreactiontimes (l-2

hours)thanTTMSS(2-5hours),andsmalleramountsof reagent.Nevertheless,the choiceof TMSSas reagent
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toxicologicalpqmives.ls
“ n 3 may berationdii?d asshownin Scheme2 As expected,the initially
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12. Very recently two reports on the generation and synthetic application of both a-amidoalkyl and a-
aminoalkyl radicals have been reported. See: (a) Stojanovic, A.; Renaud, Ph. Syrdett., 1997, 181. (b)
Quirante, J.; Escolano, C. Bonjoch, J. Synlett., 1997, 179.

13. A typical procedurefollows:Jones reagent was added dropwiseto a stirred solution of the 4-formyl---
lactam mmol)in acetone(20ml) until the reactionis complete(t.1.c.).Methanol(5 ml) was addedand
the reactionmixturewas filteredthrougha shortpath of Celite.The filtrate wasconcentratedand takenin
CH2C12(10 ml) and water (5 ml). The aqueouslayer was extracted(CH2C12,2 x1Oml), dried
and the solventevaporatedunder reducedpressure.The acid was used withoutfurtherpurificationin the
next step.To a solutionof the aboveacid (1 mmol) in anhydrousTHF (30 ml) under argonat O‘C, Et3N
(3mmol)anddichlorophenylphosphate(1.5mmol)wereaddedand the reactionmixh.mewasstirredfor 20
min.The resultingmixturewas treatedwith PhSeH(1.5mmol),stirred for 2h at O“Cand then quenched
with saturatedsolution of NaCl (5 ml). The selenoesterderivative2 was extracted (CH2C12,3x 20 ml),
dried (MgS04) and the solvent evaporated to yield a yellow oil which was either purified by column
chromatographyor used as such in the next step. Reductivedecarbonylationwas performedeither with
TBTH (MethodA) or with ITMSS (A4ethodB) (SeeTable).MethodA: A mixtureof the selenoester2, as
crude product, (1 mmol), Bu3SnH(1.2 mmol), and AIBN (0.2 mmol) was refluxed in dry benzene (40
mL)underargon.Aftercompletionof the reaction(t.1.c.),the solventwasevaporatedto give an oil which
was purified by flash chromatographyand finally washed with pentane to yield the corresponding4-
unsubstituted ~-lactams 3. Method B: A mixture of the selenoester 2 (1 mmol), as pure produc~
(Me3Si)3SiH(2.2mmol),and AIBN(0.2 mmol)was refluxedin dry benzene(40 mL) underargon.After
completionof the reaction (t.1.c.),the solvent was evaporatedto give an oil which was purifiedby flash
chromatographyto yieldproduct3. A four-foldexcessof l’TMSSwas neededwhenselenoesterwas used
as crudeproduct.

14. All enantiomericallypure compoundswith a single stereocenterwere checked against partial or total
racemizationby IH NMRusingchiralshiftreagents.

15. Evans,C. J.; KM@, S. OrgunicCompoundrinModem Technology;Elsevier:New York, 1985;Chapter
10.

16. Radicalsin C4 similarto 5 havebeen alsodescribedfrom4-chloro-,4-phenylaeleno-,and4-phenylthio-13-
lactams,and their inter-and intramolecularcouplingreactionsstudied.See,for example:(a)Tonge,A. P.;
Ward, P. Synthetic Commun.,1982, 12, 117. (b) Kametani, T.;
Honda,T. ./. Org. Chen, L N G
TetrahedronLett., 5693. (d) Padova,A.; Roberts,S. M.; Donati, D.; Perboni, A.; Rossi, T. J.
Chem. Soc., Chem. Commun.,1995, 441.


