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SUMMARY: N-tlychaxy inúchzoL~ ake conve&ed via TiCl in MeOH/ffpO to N-photio deh¿vtives, 
ubedut phecWiAoh6 oh chiA& amino aa. 

The unique role which appropriately functionalized imidazoles play as ‘axabutadienes’ 

in reactions with singlet molecular oxygen has led to their conversion to amino acid 

derivatives in optically active form. 1 This novel method, which equates an apparently 

simple heterocycle rith either naturally occurring or synthetic amino acids, reqaires a 

1.2.4-trisubstitution pattern on the ring. Although improvements on the well-established 

Weidenhagen ronte to 2,4(S)-disubstituted materials have been made,2 we took note of a 

rather sketchy communication which sarfaced over a decade ago describing the preparation of 

di- and trisubstituted imidazoles using commercially availabla nitrosonium tetrafluoroborate 

(NOBF4) in nitrile media.3 This protocol is especially attractive as it relies on olèfin 

precursors and involves only two operations. Unfortunately, in our hands. while the 

N-hydroxy imidazoles mentioned in this report were easily realized, their reduction to the 

necassary 1-protio species failed completely under literature ‘conditions’ (Red-Al. rt), as 

well as upon examination of numerous other reagents and conditions.4 Based on the 
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successful reduction of other N-hydroxy-containing compounds (e.g., pyrimidines,5 oximes, 6 

and hydroxamic acids’) with TiCl30 it was hoped that imidazoles 1 rould follow suit. Much 
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Toble 1. Reductions of 1 to 2 via Ti(lll) Chloride 
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to our delight, nhen s methsnolic solntion of & (-. 0.2 M) wss trested nith TIC13 (2 equiv, 

2a in H20) st room tempersture, TLC snslysis indicated complete consumption of stsrting 

material. Subsequent qaenching with sstarsted aqueoas NaHC03 snd extrsctive workup (CR2Cl2) 

sfforded the desired produots (83 - 94 %, isolsted) sfter filtration throngh SiO, (lok 

EtOll/CHC13). Typicsl substrstes sre illustrsted in Tsble 1 snd demonstrate the generslity 

of the method. In light of this highly efficient conversion of & to 2,4(5)-disubstituted 

imidsroles, s strsightforward two-step route to smino acid snd dipeptide precursors 1~2 

is now in hsnd. 
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