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Ab a tract: The intramokular dipolar &cldtion mctions of dlenyl and a&my1 nitmws 
pmcYxdsmoothly togivchighyieki$ofcycba&ivcts. 

The 1,3-d&W cycloaddition of a nitrone with an olefin is an extremely powerful, yet mild 

means of producing carbon-carbon bonds as well as carbon-oxygen and carbon-nitrogen bo~&.~~ 

The power of this reaction for ring construction is now well appmciated and has heen employed by 

numetous groups in the total synthesis of alkaloids and other niuogen-containing natural products.’ 

Intramolecular &one cycloadditions have also been of considerable synthetic and mechanistic 

interest,a especiaUy since the resulting isoxaxolidine rhrg can serve as a precursor to 13-amino 

alcohols.9 As part of an ongoing ptogram in the area of hetemcyclic chemistry, we have been 

investigating the 13-dipolar cycloaddition chemistry of niuones with allenes followed by their 

thermal reatrangement.1o Allenes are an intriguing group of dipolarophiles since they contain two 

positions for attack.11 The use of allenes in ld-clipolar cycloaddition chemistry has, however, tteen 

severely limited as a consequence of their unreactive natum as dipolatophiles. One way to overcome 

this problem is to incorporate an electron-withdrawing substituent onto the x-bond MNJX calcula- 

tions indicate that the inlroduction of an electron-withdrawing group causes a signScant lowering of 

the LUMO energy level compared with allene, and the largest LUMO coeflicient resides on the 

position bearing the substituent group.‘* This suggests that the reaction of &ones with electron- 

deficient allenes will proceed in a highly regioselective fashion with cycloaddition occurring across 

the mom activated Cl-C2 x-bond This proved to be the case in the tea&on of various n&ones with 

allenes possessing cyano, carbomethoxy, or phenylsulfonyl substituentat3 

As intmmoIecular cycloadditions exhibit enhanced reactivity and smmoselectivity over their 

bimolecular counterparts,a we teasorted that dipolar cycloaddition of a niuone with an unactivated 

allene might also take place intramolecularly. In order to probe this possibility, we examined the 

reaction of o-( 1,2-ptopadienyloxy)henxaMehyde (1) with phenylhydtoxylamii. This tea&m 

proceeded at room temperature in ethanol to give dioxaaxabicyclo[3.2.l]octene 2 in 84% yield [mp 

77-78°C; NMR (CDCl3,300 MHZ) 6 4.86 (s, lH), 5.18 (s, 1H). 5.42 (s, 1H). 6.14 (s, HI), and 6.96- 

7.40 (m, SH)]. The formation of2 can readily be accounted for in terms of initial formation of a N- 

phenyl nitrotm followed by intramolecular cycloaddition across the Cl-Q &ond of the allene. The 
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rcgiochemisay of the intramol~ nitmne dipolar cycloaddition naction is complicated by an 

interplaYoff~Mchasallrenepalarity,ringStrain,andotherwnborded~.l4 In 

general, the intramolecular situation can be assessed as a compelition between the bridged and fused 

modes of cycloaddition. In the above case. only the bridged bicyclic system 2 is formed. This is 

consistent with its tfausition state possessing both better orbital overlap and fewer nonbonded intcr- 

SCtiOnS. 

As a comparison, we also investigated the intramolecular dipolar-cycloaddition of the related 

acctylenic drone 3. Heating a sampk of 3 in benzene at 95% for 4.5 h affodd a 15 mixtme of 

compounds4and5. Thcstrucmrc of5wasassigncdonthebaslsofitscharetdticspccrral 

data.15 A mle mechanism to rationalize the faction is outlined in Scheme I. The frst step 

involves an initial dipolar cycloddition Xross the acetylenic bond to give the expcctd cixa?D 

line 6 as a transient intcrmcdatc.t6 The next step proccds by thermal cleavage of the weak O-N 

linkae and this is followed by ring closure to give aziMnc 7.17 Subsequent C-C bond cleavage 

Scheme I 
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