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Methods for efficient synthesis of both natural and unmmmI amino acids and peptides have meived 

sndcontilluetorcceive, trcmndous attention.1 In particular, knowledge about cenzyme smvzture and function 

has pzmpti the developtmnt af novel peptide-based and related peptidomimtic pl’mmaceutiad agents, 
including i&iMors of nmi112 and HIV-l progas~g A large number of both solid and liquid phase synthetic 

methods have bden developed for the pqmuicm ofpeplidesfKmlappmpriately,pmmedandactivated 

cmatitmnt amino acids.4 The utility of these now clusical and often automaml methods depends on their 
cfficiencyendtbe~tcnttow~rawniutionoftbcaminoaddcomponentsinthecouplingisfmvented. A 
process that allows the ,b&ncous formation of a peptide bond with the genuation of a new optically pure 

amino acid would provide an altenmive a-h to the synthesis of peptide lmikling blocks. In early studies, 

mactions of optically activea-amh acid estms with phthalimido-contaiming ketenes provided dipqtides with 

up Do 70% diastcr#lsclection during formation of the new amino acid component? More recently, He@us 
mported thru bdhtkm of 0pticaUy active chmmhm-a complexes in the pmencc of optically pure 

amino acid esters gave dipqz&dm with very hi (~97%) diasteremelectjvity.6 Hurin, we report that pmper 

Inanipulaticmofopticallypurcoxazineg derived from Diels-Alderzactioc~~ of amino acid-based acylnitroso 

anqmnds provides dfcctivc routts to novel highly functiomlized peptides in which the carbon ffamewo& 

of the new Gmminal amino acid residue originates f&n the diene. Specific targets included novel proline 

analogs, as in 5, and hydmxy amino &acids related to 6. The proline analog in peptide 5 also may be 
cxxl&bda&- ~y~trictedformofglutamateland~beusdul~thestudyofexcitatoryaraino 

acid razepam> mtal chelation? or ss a pcptide ccanponent to invc&e unique suuctllre and/or activity to a 

pcptidc.l” a-Hydroxy acids related to that present in peptide 6 are @ortant compments of a numbcT 

naNrally_g pt&Ws including sidemphmes @bdial iron chelators) such as pseudobac@~t 
Omibactinl2 and the &cI&W&4.t3 synthetic access to analogs of these iqoltant iron-binding amino acids 

is snticipatcd to p~Wde artificial siderophores and drug conjugates needed for further studies of microbial iron 

transport-mediated drug delivery.14 
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We previously repomd details for the hydmxaminolysis of N-pm&cted amino acids esters 1, 

subsequent pukiate-mzdiakd oxidation to acylnin~0 derivatives 2 and ifi sine cyclodditi0n twkctions with 
cyclopelltadi~e to provide diasmc oxtines 3 and 4.15 whiie the diastereos&ctivity of the hetem 

Di&Al& lwztions was PlDodcst and varied only slightly depending mt the aTnill0 acid side chain (i.e., 505& 

de for R=Ikk. 60% for R=iR),15 the ciias~ prodWtsWrereadilyse&Watedchromtuograpllica.uyor 

by tit reuystaUUion.~~ Consequently, cycloadducts 3 and 4 can be obtained in optically pure form 

suitable for use in a v&e@ of asymmaic syntheses. For example, oxidative cleavage of the double bond and 

&u&on of the N-O bond of cycloadducts 3 or 4 was anticipated to rclcast various forms of the masked 

amino acid genezated by ti$e DieIs-Alder reaction. Thus, oxidation of the akene of 3 would produce dipeptide 
5 mmining a novel cyclic amino acid smmdly similar t~prdinc or a conformationally restricted glutamate. 

N-0 reduction prior to alkene oxidation would genemte a peptide (6) with a ~hydroxyglutamate r&due. 

J PI 
1: NQ Ml [MwQ)d 
2. AM? 

s$Q?R’ 
3. PI 

PHN$;w-f Qpc 

c&R 
2 Rm+EH ea, R=hle, R’=H 

, I’ m, R-A’=Me 

Similar methodolog)~ was utilized in Baldwin’s racemic synthesis of tabtoxin precursors 10 17 In that 
study, oxidation of acyl-niiroso cycloadduct 9 was accomplished using permanganate and a phase transfer 

.’ 
catalyst (tetrabuty~ hydrogen phosphate) in water and benzene.t* 

7 a 9 10 

Initial attempts to oxWe cycloadduct 3 (p=Boc, R=CH$, derived from Galanine. to alanylpmline 

analog 5 used permangana+e,lP periodate,~ or ruthenium ten-oxide. 21 Following the refered procedure in 

each case, none of the desi+ed product was isolated, However, use of ruthenium(III) chloride with periodate 

provided diacid 5a in 94% trjeld. When the reaction was complete, the biphasic solution was saturated with 

sodium chloride and extrac#qd qeatedly with ethyl acetate to isolate the diacid Reaction of diacid 5a with 
diamuMha_ne gave diesterlsib (7% from 3) which was readily purified. 

Alternatively, Mo(~&#&aced reduction of cycloadduct 4 15 followed by p~~~tection of the libemted 

bydroxyl group as the acet+#: and oxidation with Sharpless’ catalytic ruthenium t&oxide pro&u&O gave 

dipeptide da. Since alI atte/mpts to recrystallize the isolmd d&d were ansuccessful, it also was estuitied by 

reaction with diazomethan+ fo give dimethyl ester 6b (83% yield from 41.2 The diester was purified by silica 
gel chromatography.= 
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