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Abstract-A pair of diastereoisomers of N*-benzoyl-y-hydroxy-L-ornithine was synthesized. By comparison with the 
two synthetic compounds, the natural amino acid isolated from Vicia pseudo-orohus seeds was found to be identical with 
threo-Nd-benzoyl-y-hydroxy-L,-ornithine. 

INTRODUCTION 

A new acyl amino acid, Nd-benzoyl-y-hydroxyornithine, 
was isolated from seeds of Vicia pseudo-orohus [ 11. It was 
suggested that the configuration of the cc-carbon of this 
amino acid is Lo in view of its optical property, whereas 

that of the y-carbon was undecided. 
In the present study, the Ls-configuration for the 

natural product was ascertained by the use of L-amino 
acid oxidase. A pair of diastereoisomers with the Lo- 
configuration on the cc-carbon was synthesized to 
establish that on the y-carbon of the natural amino acid. 
On the basis of the data presented here, we assign the 
absolute configuration of the natural product as threo-N6- 
benzoyl-y-hydroxy-L,-ornithine. 

RESULTS AND DlScUSSlON 

Erythro- and rhreo-NJ-benzoyl-y-hydroxy-L,- 
ornithines were synthesized by benzoylation of the 
corresponding y-hydroxy+ornithines [2] according to 
the usual procedure [3]. Both natural and synthetic 
compounds were subjected to oxidative deamination by 
L-amino acid oxidase from Habu snake venom. TLC 
analysis showed that all three isomers were degraded 
completely to the corresponding oxidation products. 

By comparison with the two synthetic L-isomers, the 
natural amino acid was found to be identical with threo- 
N6-benzoyl-y-hydroxy-Ls-ornithine with respect to mp, 
[a],, amino acid analysis and ‘H NMR. Analogously to 
N’-acetyl-y-hydroxyornithines [4], the diastereoisomers 
of N’-benzoyl compound were clearly separated from 
each other using an automatic amino acid analyser with 
the threo isomer eluting faster than the erythro isomer. 
Further evidence was obtained by ‘H NMR for the 
identity of the natural compound as the three+-isomer. 
The spectrum obtained for the threo isomer was identical 
with that previously described for the natural compound 
and clearly different from that of the erythro isomer. The 
above data indicated that the natural amino acid is threo- 
N*-benzoyl-y-hydroxy-L,-ornithine. 

It is noteworthy that three kinds (amidino, carbamoyl 
and benzoyl) of derivatives of y-hydroxyornithine have 

been isolated as natural products. y-Hydroxyarginine 
isolated from sea cucumber has the erythro-L,- 
configuration [5], whereas N*-benzoyl-y-hydroxy- 
ornithine in this study is the threo-L,-isomer. However, the 
complete configuration of y-hydroxyarginine [6,7] and y- 
hydroxycitrulline [8] from seeds of other Leguminosae 
has not been determined so far. 

EXPERIMENTAL 

General. Mps are uncorr. The elution times of the amino acids 

on an automatic amino acid analyser are given as R,. TLC was 

carried out on Si gel PFZs4 with n-BuOH-HOAc-HZ0 (4: 1: 1). 
Spots were detected under UV. 

Natural Nd-benzoy[-y-hydroxyornithine. This amino acid was 

isolated from seeds of V. pseudo-orobus [l]. R,: 134 min. Other 

properties were as reported in ref. [l 1. 

Synthesis of threo- and erythro-Nd-benzoyl-y-hydroxy-Ls- 

ornithines. Each isomer of y-hydroxy-L-ornithine HCI (92 mg) 

was converted into the corresponding Nd-benzoyl derivative by 

the method of ref. [3], provided that Na2C03 was used. The 

products were recrystallized from H20-EtOH. Three-N6- 

benzoyl-y-hydroxy-L,-ornithine, yield 68 mg (54 %), mp 206 

(decomp.), [a];’ +6.0” (0.1 M NaOH; c 2). (Found: C, 57.07; H, 

6.43; N, 10.98. Calc. for C,ZH16NZ04: C, 57.13; H, 6.39; N, 

ll.ll%.)R,: 134min. ‘H NMR (lOOMHz,D,O): 67.7 (5H,m, 

aromatic), 4 (2 H, m, 2-CH-), 3.5 (2 H, d, -@Hz-). 2.1 (2 H, m, 

-@HZ-); identical to the natural product. Erychro-N6-benzoyl- 

y-hydroxy-L,-ornithine, yield 84mg (67 %), mp 215” (decomp.), 

[a]$’ -3.0” (0.1 M NaOH; c 2). (Found: C, 57.03; H, 6.46; N, 

10.98%.)R,: 141 min. ‘H NMR (lOOMHz, DzO): S 7.7 (5H, m, 

aromatic), 4.2 (1 H, m, -CYH- or -C”H-), 3.8 (1 H, m, -C”H- or 

-C?H-), 3.5 (2H, d, -@HZ-), 1.7-2.3 (2H, br m, -@HZ-). 
Oxidation with L-amino acid oxidase. To an aq. soln of Nd- 

benzoyl-y-hydroxyornithine (2.5 mg/0.5 ml), L-amino acid 

oxidase (0.26 unit/0.5ml) in 0.02 M NH,Ac buffer, pH 7.2, was 

added and the mixture incubated at 37” for 20 hr with vigorous 

stirring. The reaction was terminated by acidification (HOAc) 

and heating. After centrifugation, an aliquot of the supernatant 

was analysed by TLC. R, values were 0.52 for benzoyl amino 

acids and 0.79 for oxidation products. All Nd-benzoyl derivatives 

(natural and synthetic) were degraded completely. L-Amino acid 
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