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A variety of naturally oocurring hydrozamic acids with structures rela- 

ted to peptides are known.’ *2 Elements for the synthesis of these E-hydroqr- 

peptides / -CO*E/OH/- / may be either optically active E-hydroxyamlno acids 1 

or, still better, their esters 2. Ehile racemic 1 and 2 have been obtained by 

a number of methods, 193 only three optically active 1 have so far been .obtained 

by nucleophilic substitution of the corresponding d-bromo acids. W Thie 

reaction does not, however, give optically homogenous products 4 and oan/not 

therefore be used for the syntheeis of 2. All of the methods hitherto employed 

do not offer a simple way of obtaining E-hydroxy analogues of common amino 

acids. 

In this paper we wish to report a novel synthesis of 1 and 2 by indirect 

oxidation of eeters of amino acids 2. Emmons 7 was the first who, by oxidation 

of Schiff bases with peracetic acid, obtained oxaziridines which under the 

action of acids, give the products of E-O or C-O jbond cleavage./, 7*8 Hydroxyl- 

amines /C-O cleavage/ are formed only from oxaziridines derived from aromatic 

aldehydes, and with the t-alkyl substituent on nitrogen. By acting with benz- 

aldehyde on 2 liberated “in situv from hydrochlorides, we obtained esters of 

benzylidene amino acids 4 which we oxidized with monoperphtalio acid /MPP/ in 

etheral solution at O°C to the corresponding oxaziridines 5. Under the action 
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of acids, however, theee oxaeiridinee underwent structural rearrangement to 

nitronee 9. 

C6H5CH0 MPP 
R-p-C02R' 

=3 

C6&,-CH=lMHR-C02R' - 
lVH2*HCl 

2 4 
Ii+ 

C6H5-y;l/-CAB-C02R' - c61i&j-CIin~-CRR-co eR' 
0 

E-g., from DLalanine methyl ester we obtained on thie way the N-oxide of 

benzylidene DL-alanine methyl eater: /m.p. 160°/ N'MRr /CDC13,d/ 8,15 /2H+m, 

Arg/ and 7,30 /4H,m,Ar; + -C;=/, 4,7 /l&q, C,H/, 3,7 /3H,6,CO2CH3/, and 

1,7 /3H,d,C,R3/; IR /KRr/r 1750, 1585, 1220, 775. 

For thie reason we modified that method by using anisyl aldehyde, which 

gave very acid sensitive oxaziridinee. 

A 
pMeO-c6H4-CHo ?dPP 

> pMeO-C6R4-&+CRR-C02R' - 

pMeO-C6R4-~-f9-CRR-~02R, 

x R-E;F2H + P~O-C~H~-CHO 

0 

5s 
l> R-p:C02R, + pMeO-C6R4-(3H=flOH 
. 

2. XH20H NROH.Poe-OH 

P 

The corresponding ozaziridines a, obtained in the came way az 2, gave 

lT=hydroxyemino acids 1, during heating with hydrochloric acid. 
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Acid hydrolysis could of course not be ueed to obtain ester6 1. To achieve 

this, we developed 8 new method for oxaziridine cleavage under very mild 

conditions. By acting on 2 with hydroxylamine p-toluenesulfonate in dfoxane or 

stepwise with p-tolueneeulfonic acid and then with hydroxylamine in alcoholic 

solution, we obtained p from the reaction mixture in the form of readily 

cryetallizing p-toluenesulfonatee. In the method developed by us, the inter- 

mediate products & and 2 have not been isolated. The resulta are summarized 

in the Table. All products were characterized by determining their RROH content 

by titration, and through elementary analyaie. Examplea of R'blR and IR spectral 

details are aleo given. 

&&& R-F-C02R' /L configuration/ 

WOH 

R 

way2 H 30 154-1558' 

%!'a% ' 42 161-163" 

W=3'2 =3 29 162-163a,b' 

%WW3/2d' m3 47 128-l 30.9=’ 

a2a/a3/2 %c6H5 25 141-144=/ 

%‘6’5” cB3 30 63 

%a2c02a3 =3 42b’ 123.125 

+22,4 /012, 1X HOl/ 

+25,4 /c2, 11 HGl/ 

+33,4 103, bow 

+13,3 /of, awlg/ 

+ 2.5 103.5, cHc13/ 

+16,5 /ol, a6H6/ 

+ 8.0 /03, cHO13/ 

a/ with dec., b/ hy&ochloride, c/ p-toluennosulfonats, 

d/ Bw /CDC13,g/: 8,2 /3H, br, RH20H'/, 7.6 /2H, m, A@/ and 7,O /2H,m,Arg, 

3,8 /lR,m,ScH/, 3,s /3B,a/CO2a3/, 2,25,/3H,a,tiq3/, 1,55 /3H,complex,CHCR2/, 

0,65 /6H,d,W~3/2; IR /KBr/r 3170 /br/, 2950 /br/, 2770 /br/, 1755 

e/ RMR /cDC13,5/, 7,15 /5H,e,Arg/, 6,0 /2H,br,RROH/, 3,75 /lH,m,C&H/, 

3,65 /3R,e,q020H3/, 2,85 k?H,m,ArC$/; IR /KBr/r 3255, 3210 /br/, 2925 /br/, 

1750, 760, 705. 
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This new method of indirect 0xiahi0n of e&x10 acid8 to lbhydr~xp 

amino acids and their derivatives, a006 not require conducting the reeotion 

on the centre of asymmetry and givee optically pure products. 

Ae illuetrated by a further example,' it also permits the preparation of 

multifunctional optically active hydroxylaminee. 
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9. Aaditionaly we obtained by this method L/-/-d-pheqJTlethylhydroxylamine 

with 81% yield /M.p. 93°/,[&]~o = -43.5' /cl, EtOH/, Wb!R /CDC13,s/: 

7,25 /5H,e,Arg/, 5,8 /2R,e,mOR/, 4,O /lH,q,ArO~/, I,12 /3R,%a3/' 

IR /KBr/r 3265, 3150 /br/, 2875 /br/, 765, 7051 eatisfaotory C&W, 

Rfioii analyl9is. 


