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l?REVIOUSLY (1, 2) we have shown that N-oarboxy-a-amino 

acid anhydrides reaot with hydrooh+orides of amines to 

yield amino acid amides, aminohydroxemio acids and amido- 

oxy-peptides. This reaotion was then applied to hydro- 

chlorides of hydroxylamine and of N-alkyl and N,N-dialkyl 

hydrolgrlamine, with the aim of obtaining their O(a-eminoaoyl) 

derivatives and of studying their properties. 

+ HONR'R".HCl b R-CH(NH2.HC1)-CO-0-NR'R" 

R'sR"=H' , R'=H,R"=CH3; R'=R"=C& 

We assumed that the salte of O(a-aminoaoyl)hydroxyl- 

amine or of O(a-aminoaoyl)N-alkylhydroxylamine would be 

stable enough to allow isolation, and that this kind of 

carbonyl activated oompounds would be useful in peptide 

synthesis. 

+ Part of the &h.D. thesis of S.B. to be submitted to the 
Senate of the Hebrsu University. 
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Vnstable 0-aoylhydroxylamines rearranging to hydroxamio 

acids were investigated by Jencks (3), who isolated O-bensoyl- 

hydroxylamine on treatment of hydroxylamine with pnitrophenyl 

bensoate at neutral pli. The same compound was also obtained as 

hydrochloride by Carpino, Gina, and Carpino (4), on cleavage 

of a oarbo-t-butoxy group from t-butyl N-bensoyloxycarbamate. 

Recently, Rruice and Fedor (5) studied the kinetics of G- 

versus N-aoylation of hydroxylamine by thiophenyl esters. 

Whereas we could not obtain O(a-aminoacyl)hydroxylamine, 

in addition to a-aminohydroxamio aoid, on treatment of N- 

carboxyanhydride with hydroxylsmine hydrochloride in ethanol - 

water, treatment with N-methylhydroxylsmine hydrochloride 

led to the expected O(a-aminoaoyl)N-methylhydroxylamine 

hydrochloride8 (I) (W-9046). These were isolated in cryst- 

alline form, and could be subsequently converted into the 

appropriate a-amino-N-methylhydroxamic acids (II) by moderate 

heating in solution or on keeping at room temper@We for 

longer time intervals. 

R-CH(NH2.HCl)-CO-0-NH-CH3 (I) 

I 
R-CH(NH2.HCl)-CO-N(CH3)-OH (II) 

R=C6H5CR2; IA, m.p..151-2', [a];" = +4'(c=12.5 in water); 

I&I, m.p. 142-3'; L-II, m.p. 175-6'. 

R=H; I, m.p. 87-8'; II, m.p. 165'. 

The relative stability of the salt of O(a-aminoacyl)N- 

methylhydroxylamine, as compared to the unstable salt or 

O(a-aminoacyl)hydroxylamine, should be attributed to sterio 

hindranoe and to increased negative oharge on the hydroxyl- 

smine oxygen exerted by the methyl group. Roth effeots 
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inhibit the transformation to the thermodynamically more stable 

aminohydroxamic acid; they seem also to increase the rate of 

0-acylation. The relative amounts of 0- and N-aoylation 

(ferric chloride test indicates a very rapid hydroxamic acid 

formation) vary with reaction temperature and depend also 

upon the nature of solvent. Lowering of temperature (25'+O") 

increases the yield of the 0-acyl derivative. Lowering the 

water content in the reaction solution increases considerably 

the yield of the 0-acyl aompounfi (I), to a maximum of 90% 

conversion in absolute ethanol (big). This increase is appar- 

ently due to decrease of association with the hydroxylamine 

oxygen before interaction and with the carbonylic oxygen 

after the acylation. 

Glycylbenzylamide was prepared (5O$) in order to examine 

the activation of O(a-aminoacyl)N-methylhydroxylamine. Coup- 

ling with benzyloxycarbonylglycine was performed on the a- 

amine of I by the DCC method, and subsequent reaction with 

glycine ester led to ethyl benzyloxycarbonylglycyl-glycyl- 

glycinate, according to the procedure of Goodman and Stueben 

(6). As yields were limited (30-40$) by 0 to N migration to 

give glycyl-N-methylhydroxylamine, advantageous use was made 

of the N,N-dialkylated hydroxylamine: reaction of phenylala- 

nine- or glycine-l'l-carboxyahydride with N,N-diethylhydroxyl- 

amine hydrochloride yielded the respective O-aminoacyl hydro- 

chloride (III). 

R-CH-CO 
I ;O + HON(C2H5)2.HC1 4 

R-CH-KMJ-N(C~H~)_~ 
I 

NH-CO NH2.HC1 (III) 

III, R=C6H5CH2; DL-m.p. 75-76'; L-m.p. 113-15' 

R=H; m.p. 90-91'. 
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O(a-Aminoacyl)N,N-diethylhydroxylamine (III) was coupled 

as above with benzyloxycarbonylglycine and, in the same fash- 

ion, the tripeptide was produced in good yield (a@&). The 

dialkylated aminoacyl derivative precludes the aforementioned 

side reaction; 0 to N migration would lead in this case to 

an N-acylamine oxide which ehould regenerate the starting 

active ON-eater: R O-N= 

% 

. . . . . . .._ 
3 RC- = 

a Ts 

Protected O(a-aminoacyl)N,N-diethylhydroxylamine offers 

a new type of an activated amino acid ester for a dipeptide 

eyntheeie. Coupling of benzyloxycarbonylamino acids with 

N,N-diethylhydroxylemine produced the intermediary O-acyl- 

N,N-dialkyi eaters (IV), and reaction with an amino acid 

ester or salt in ethanol or ethanol - water solution gave the 

N-protected dipeptides (V) (70-s@). 

Cbz-NHCH(R)COOH + HCN(C2H5)2 DCC, Cbz-NHCH(R)COON(C2H5)2 (IV) 

(IV) + R'-CH(NH2)COOX -+ Cbz-NHCH(R)CONHCH(R')COOX (V) 

IV, R=H: m.p. 81-82'; R=CH20H: m.p. 95-96'; R=CH3SCH2CH2: oil 

V, R=H, R'=H, X=C$5: m.p. 76-78'. 

R=H, R'=H, X=H: m.p. 179-80'. 

R=H, R'=CH3, X=H: m.p. 183-84'. 

R=H, R'=C6H5CH2, X=H: m.p. 156-57'. 

The reaction proceeds slowly (for acme days) at room 

temperature without remarkable interaction with the solvent 

(ule active eater being recovered after certain time intervals). 

O(a-Aminoacyl)oximea, a type of compounds similar to III, 

were obtained from N-carboxyanhydrides and oximes of acetone, 
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of cyclohexanone and of acetophenone, in the presence of an 

equivalent of hydrogen chloride. 

R' 
R-CH-CO-0-N=C/ 

I k@l (VI) 
NH2.HCl 

J,,-~I, R=C6H5CH2, R'=R"=CH3; m.p. 172-73', 

[ci]y = -18.4 (c=12.5 in water). 

L-VI, R=C6H5CH2, RI-R"= +-I~)~-; m.p. 165-67', 

[a]; = -22.4 (c=6.2 in water). 

DI,-VI:, R=C6H5CH2, R'=C6H5, R"=CH3: m.p. 160-61'. 

L-VI, R=c~H~cH~, R@=c~H~, RI=CH~: m.p. 158-59', 

+36' (c=4.16 in ethanol). 

VI, R=H, R'=CH3, R"=CH3; 

Work is prooeeding on applying this procedure to related 

compounds. 

m.p. 147-48'. 
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