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A variety of naturally occurring hydroxamic acids with structures rela-

1,2 Elements for the synthesis of these N-hydroxy-

ted to peptides are known.
peptides / =CO*N/OH/- / may be either optically active N=hydroxyamino acids 1
or, still better, their esters 2. While racemic 1 and 2 have been obtained by
a number of methods,1'3 only three optically active { have so far been obtained
by nucleophilic substitution of the corresponding ol~bromo acids.4'6 This

4

reaction does not, however, give optically homogenous products * and can-not
therefore be used for the synthesis of 2. All of the methods hitherto employed
do not offer a simple way of obtaining N~hydroxy analogues of common amino
acids.

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

oxidation of esters of amino acids 3. 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 N-O or C~0 /bond cleavage/,7’8 Hydroxyl=-
amines /C-0 cleavage/ are formed only from oxaziridines derived from aromatic
aldehydes, and with the t-alkyl substituent on nitrogen. By acting with benz=-
aldehyde on 3 liberated "in situ" from hydrochlorides, we obtained esters of
benzylidene amino acids 4 which we oxidized with monoperphtalic acid /MPP/ in

etheral solution at 0°C to the corresponding oxaziridines 6. Under the action
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of acids, however, these oxaziridines underwent structural rearrangement to
nitrones 6.

C¢HgCHO MPP
R=CH~CO,R’ ——lol—pm O H ~CHaN=CHR=CO,R’  —e—m

i 2 NEt 65 2

NH,HC1 3

2 : 4
H+
CgH;~CH-F~CHR-CO,R" CgHig~CHaY~CHR-CO,R?
5 8

E.g., from DL~alanine methyl ester we obtained on this way the N-oxide of
benzylidene DL-slanine methyl ester: /m.p. 160°/ NMR: /CDClB,J/ 8,15 /2Hym,
ArH/ and 7,30 /4H,m,AcH + -CH=/, 4,7 /1H,q, G,H/, 3,7 /3H,8,00,CH,/, and

1,7 /3H,d,C,Hy/; IR /KBr/: 1750, 1585, 1220, 775.

For this reason we modified that method by using anisyl aldehyde, which
gave very acid sensitive oxaziridines.

pMeO=C GH 4-0H0 ) MPP
— PMeO=CH, ~CHaN-CHR~COpR® s
4s
i+ R-(;H-COZH + plleO-CGH 4-CHO
/ NHOH
pMeO-CH, ~CH~N-CHR~G0,R" H,0 1
5a 1. Tos=0H R-?H-COZR '+ pMeO-CGH 4-CH-NOH
2. Nﬂzoﬂ NHOH. Tos=0H

2

The corresponding oxaziridines 5a, obtained in the same way as 5, gave
N=hydroxyamino acids 1, during heating with hydrochloric acid.
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Acid hydrolyasis could of course not be used to obtain esters 2. To achieve
this, we developed a new method for oxaziridine cleavage under very mild
conditions. By acting on 5 with hydroxylamine p=-toluenesulfonate in dioxane or
stepwise with p-toluenesulfonic acid and then with hydroxylamine in alcoholic
solution, we obtained 2 from the reaction mixture in the form of readily
crystallizing p~toluenesulfonates. In the method developed by us, the inter-
mediate products 4a and 5a have not been isolated, The results are summarized
in the Table. All producis were characterized by determining their NHOH content
by titration, and through elementary analysis. Examples of NMR and IR spectral

details are also given.

Table, R-gn-cozn' /L configuration/
NHOH

R R? /frﬁz?ti"i}f g Mp. % [oc] 3°
CH/CH,/, E 30 154-155%"  422,4 /et2, 1% HOL/
OF,C¢Bs B 4 161-163%  425,4 /c2, 1§ HOL/
CB/CH,/, om, 29 162163/ 433,4 /03, MecH/
oH,CH/0H,/,Y/  cm, 47 128-130%%/  413,3 /3, CHOL,/
OH,CH/CH;/,  CHyCeHs 25 141=144%/ 42,5 /3,5, CHCL,/
oR,CH N 30 63 16,5 /o1, CgHg/
CH,CH,CO,CH,  CHy 42®/ 123-125 + 8,0 /c3, CHOl,/

a/ with dec., b/ hydrochloride, c/ p-tolusnosulfonate,

d/ WMR /cnc13,6‘ /1 8,2 /3R, br, NH,0H'/, 7,6 /2H, m, ArH/ and 7,0 /2H,m,ArH/,
3,8 /18,m,GH/, 3,5 /3H,8/C0,CH,/, 2,25 /3H,8,ArCH,/, 1,55 /3H,complex,CHCH,/,
0,65 /6H,d,0H/CH,/,3 IR /KBr/s 3170 /br/, 2950 /bxr/, 2770 /br/, 1755

o/ MMR /CDC14,8/, 7,15 /5H,8,4rH/, 6,0 /2H,br,NHOH/, 3,75 /1H,m,0.H/,

3,65 /3H,e,q02033/, 2,85 /ZH,m,Arcgzl; IR /XBr/: 3255, 3210 /vr/, 2925 /br/,
1750, 760, T05.
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This new method of indirect oxidation of amino acids to N-hydroxy=
amino acids and their derivatives, does not require conducting the reaction
on the centre of asymmetry and gives optically pure products.

As illustrated by a further ezample,9 it also permits the preparation of
multifunctional optically active hydroxylamines.
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