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Abstract: Therrza-[2,3]sigmatropicrcraran.WW1 wssredid by using a phosphorumidegroupas
a stabilizationgroupof the curbanion.NoI only (l?)-substitutedatkerre,but also (Z)-, tmd
bisubstitutcdalkenecarrbe U@ m substrates.@ 1997E1sevierScience Ltd.

The [2,3] sigrnatropic rearrangement, particularly the oxy-[2,3] sigmatropic rerrrrarrgement, haa been

studied withregardto its stereochemicalcourseandinviewof its modemsyntheticapplicationtopreparationof
highlyfuncdonalizedderivatives.’ However,thereroefewexamplesof theazacounterpart,in whichsubstrates

employedare such as allylbenzylaminesand alkynylberrzylamines.It is knownthat the [1,2] rearrangementis
proneto takeplaceratherthan the [2,3]rearrangementin thesesystems.z Thereme onlythreepriorreportsof
trueexamplesof thisreaction,twoof whichinvolvedtheuseof cyclicsubstratesl-benzyl-4-vinyl-2-azetidinone
andvinylazkidines,whicharehighlystrainedbecausetheyhavethree-and four-memberedrings.3 However,
therehavebeenunsuccessfulexamplesin the caseof acyclicvariantswhichdo not possessthisdrivingforce.z
‘Ihethirdexamplewas reportedby AndersonandSmithlastyear.4 Theyshowedthe [2,3]rearrangementof an

acyclicsubstrateby use of a t-butoxycarbonylgroup(Boc)as a protectinggroupanda stabilizationgroupof the
carbanion. We expectedthatphosphoramidecouldalso stabilizea carbanion,and as a resulL rearrangement

wouldproceed. Thephosphoramideswereknownto givedipolestabilizedcmbanion.s Herewe reportan aza-
[2,3]sigmalzopicrearrangementof phosphoramides.

‘lhe substrateswere synthesize as shown below.6 The N-crotyI,mrdN-prenylrnfluoroarnideswere

prepared by the modified Mitsunobu reaction reported by Ito and Tsurroda.7 After hydrolysis of

trifluoroacetamides,amineswete convertedto thecorrespondingphosphoramidesla, la’, and lb.
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i) PBu3,1,1’-(azodicarbonyl)dipiperidinc,bcnzcnc ii) 1 M KOHaq., MeOH
iii) (MC2~P(0)Cl, E[3N,THP
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When phosphoramidela was treatedwith BuLi (1.2 equiv) in lllF at O ~ for 2 h, aza-[2,3]
sigmauopic~gement product2a wasobtainedin 90% yieldas a 1:1mixtureof diastereomers. No [1,2]
rcamangementpmductwas observedinIH NMRoftheemdemixtum Theproduct2a couldbe hydrolyzedin
mfluxingaqueous 3 M HC1-H quantitativelyto give amine 3a. Duringhydrolysis,the ratioof the
disstereomerswas notchanged.Notonly (l?)-substitutedalkenela, but also (Z)-substitmedelkenela’ gave
[2,3]rearrangementproduct2a in 90% yield. Thediaseteomerratiowas also 1:1. ~is result is remarkable,
becausethe Boc protected(Z)-crotylbenzylamineis reportedto give an eliminationproductwith no [2,3]-
Sigmatropicrearrangementproduct’ The trisubstituted substrate lb also afforded [2,3]-sigmatropic
rearrangementproduct2b. Afterhydrolysis,amine3b8wasobtsinedin40%yield(2 steps).
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la R1=Me, R2=H
la’ R1=H, R2=Me
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2a R1=Me, R2=H 3a R1=Me,R2SEH
2b R1=R2=Me 3b R1=R2=Me

In summary, the aza-[2,3] sigmatropic rearrangement of phosphoramides was achieved. “l’he

phosphorami& group effectively assists this arrangement regardlessof thesubstitutionpatternof thealkenes.
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