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The utilii of aziridlnes as fi-amino cation equivalents is w&known. We recently 

reported the first ring-opening reactions of dithiane anions with N-tosyl aziridinesI and 

subsequently extended those studies to address the problems of deprotection inherent in tosyl 

aziridine chemistry. Thus, we described the first preparation of N-phosphinoylated~ azirklines 

and described the prelimiwy results of our inwstigations into ring-openlqg reactions of these 

SCHEME I 

heterocydes.3 Heteroatomxentred nudeophiles M ri%-opening of these aziridines in good 

yieldwithregkspecitkity(schemeI),butthereectionofcarbonxenwed nucleophiles was not as 

producthre. Cyanide ion and dimethyicopper lithium wre the only reqents found to be useful for 

ringqening reaaions of N-phosphinoyl aoiridines; other oqanocopper m (both lower and 

higherorder)andofHanolithiumreagentr~vicr~atgckatp~boOive 

dia@lkylphosphine oxides in good to e~~cellent yield. Under a variety of conditions, indudiq 
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simple copper (I) catalysis. Grignard reagents were unream These obsewtions prompted us 

to eliminate copper catalysis from our studier and given that the use of Lewis acids to enhance 

the fawwabilii of ring-opening at the expense of phosphofyl transfer was not successful, HR 

anticipatedthatdre~ionwaslimicedtothegcpmpkrdercribad~kr.lC3rrentheeareof 

degroeeaion of the Ndiphenylphosphinoyl (Dpp) groupz*) when compared to the difficulties 

encountered in cleavirtg sulfonamide bonds, thk was a significant limit&on to the process. We 

have very pBcBM(y discowred that the presexe of diethylsulfide empowers copper mediation of 

the reactions of Grignard reagews with N-Dpp-aziridines and allows riqopening by carbon 

nucieophiles to proceed in good yield and with ~~@ospecificiy, thus maki~ the method the first 

Maliatk altematiw to tosyi activation of aziridines. 

When ethylmagnasium bromide is added to a stirred THF sqemion of (X)-N- 

dlphenylphosphinoyi-2-phenylnwhyiaziridine (I) and copper (I) bromkk&e&ykulfkle complex 

at -4O’C. a deap yellow colour is generated. Upon warming to room temperature and then 

heating at retlux a black suspension is formed and ringqening takes place: (2S)-N- 

diphenyiphosphinoyl-2-amine-I -phenylpentane (2) is produced in 73% yiekl (after 

chromatographic purification) as the only product of the reectiOn (schema 2). No trace of 

rqiokomeric product of rir(g-opeining is obseitwd and, equally importantty, no 

dephosphinoylation is obsetwd. 
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SCHEME 2 

The reaction is of general utilii, as shown in the table.4.5 Primary and secondary Grigfwd 

magents are suitable nucleophiles and there is no trace of products arising from mductive rim- 

opening of aziridine, often a sidereaction in the reaction of such organometallics with N-tosyl 

aziridines.6 The reaction of methylmagneaium iodide under these conditions is, ho-r, 

unproductive. Using a range of copper (I) salts, the process either deliin starting material or 

the ringqened product arising from nucleophilic attack by iodide. Fortunately, this is not a 

drawback to the utility of these aziridines, due to the rqiospecificity and good yield of the ring- 

opening reaction with dimethylcopperlithium, as previously reported.3 

Haviq demonstrated the utility of phosphinyi actiMtion in riq+panig of unfuwtionaiized 

aziridines. we then sought to extend the reactions to encompass riwpening of 2- 

carboalkoxyaziridln derived from se&e. Thus, aziridina (3) was prepared from N-trityi-2- 

methoxycarbonylaziridine in two steps. When (3) was reacted with Gr@nards under the 

conditions previously employed. however, we did not observe ringqening reaction (scheme 3). 
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Several products were isolated from there reactions and the major components of these low- 

yield@ rextions were compounds arising from attack at the ester, again a commonly o- 

rid&reaction in attempted ring-openings of similar aziridinea.6 The use of more sterkxlfy 

demandillg esters did not encourage successful ringqat~i~. We are presendy attemptiq to 

overcome these serious limitations in our laboratories 

SCHEME 3 
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Repmtatlve procedure for ri~-openlng of Ndlphenyfphosphinoyi aziridines with Grignard 

m: TO CuBr.Ef$ (2 mot%), under N2, at room temperature was added a solution of 

N-Dpp aziridine in THF (typkzally 0.3 mmol in 5 ml TH9. The solution ws~ then cooled to - 

4O’C and a solution of Gr@ard reqgent (5 equivalents) in THF added drppwise. The solution 

was warmed to room temperature over IO minutes and then heated under reflux until tic 

indicated the macuon to have Bone to completion (typically 4 hours). Tha macuon was then 

quenched by the addition of a saturated aqueous solution of NH&I (5 ml), and the aqueous 

layer extmcmd with EtOAc (3 x I5 ml). The combined organic layers were washed with 

brine (IO ml), dried (Na2SO4). filtered and the solvent removed in vaxo. Tha crude 

products were purified by column chromatography using EtOAc as the eludrlg sofuent. 

Al new compounds m satisfactoty analytical data (IH, f3C nmr, IB, m/z, combustion 

analysis {C, H and NJ). 
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