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Abstract: Irradiation of the arginine derived diazomethyl ketone 2 in the presence of amino esters gives the
corresponding B-homoarginine dipepiide esters 3c-h in 45-76% yield.

B-Amino acids are important constituents of natural products and have often been used as leads in the
development of new therapeutics.! In the course of our investigations of arginine-containing enzyme inhibitors
we searched for a route towards B-homoarginine peptides. Several synthetic routes to B-amino acids and
peptides derived thereof have been devised.2 Of these the most direct one is the Amdt-Eistert homologation of
a-amino acids which gives the corresponding homologous B-amino acids or esters with retention of
configuration.3

Here we report that this Arndt-Eistert methodology can also be applied for the preparation of f-homo-
arginine derivatives 3a-b (Scheme 1). In particular, we observed that this homologation reaction - if performed
in the presence of an amino ester - leads directly to the corresponding 8-homoarginine dipeptide esters 3c-h.

Conversion of the orthogonally protected arginine derivative 14 into the diazomethyl ketone proved to be
rather straightforward and gave 2 in 83% yield.5.6 Crude 2 was used for the subsequent Wolff-rearrangement
which, due to the base-labile nature of the 5-N benzyloxycarbony! protecting group in arginine derivatives,? was
carried out photochemically instead of by treatment with AgyO or with silver benzoate and triethylamine?. Thus,
irradiation of a solution of diazomethyl ketone 2 and methanol in dioxane gave the B-homoarginine methyl ester
3b in 65% yield. Altematively, 3b could also be prepared by trapping the intermediate ketene with water to give
3a (55% yield), and subsequent reaction with diazomethane.3

Compound 3a can be used in standard peptide coupling reactions in order to prepare B-homoarginine
containing peptides. We reasoned, however, that direct peptide formation might be feasible by trapping the
ketene derived from 2 with a second amino acid derivative. Indeed, photolysis of 2 in the presence of an amino
ester yielded the corresponding B-homoarginine containing dipeptide esters 3c-h.
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i) i-butyl chloroformate, Et3N, CH,Cly, -20 °C, 15 min.; ii) CH,N,, § °C, 22 h.; iii) H-R, CH;CN, 22h, hv, 30 °C.
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Thus, the dipeptides 3c-h (Table 1) were prepared by irradiation (300 nm) of a 0.025 M solution of 2 in
dry acetonitrile in the presence of 1.2 eq. of an amino ester hydrochloride and 1.2 eq. of tricthylamine.? It is
noteworthy that this reaction proceeds also with proline methyl ester, a secondary amine, to yield 3g. In nearly
all cases (except 3g) a precipitate is being formed during the reaction; filtration gives an amorphous, colourless
solid (35-68%) identified as pure dipeptide 3. A second crop could be obtained after aqueous work-up of the
filtrate and subsecquent crystallization or chromatography.

Table 1. Dipeptides 3 Prepared by Irradiation of 2 in the Presence of Amino Esters (H-Aa-OR")

3 Aa R’ Yield (%) Total (%)t mp ("C)
c L-valine CH, 42 66 138-139
d L-tryptophan CH, 35 45 116-119
e D-phenylalanine CH, 55 63 166-167
f D-phenylalanine CH,Ph -c 55 145-148
g L-proline CH; -d 59 84-86
h -alanine CH; 68 76 150-152

2 Yield of dipeptide precipitated during reaction. b Total yield, after work-up of the filtrate and crystallization or chromato-
graphy. € Precipitate not isolated; the reaction mixture was worked-up and purified by chromatography. d No precipitate was
formed.

In conclusion the Arndt-Eistert homologation in the presence of amino esters as nucleophilic reaction
partners is a simple, direct and general method to prepare a large variety of hormologous dipeptides including B-
homoarginine containing ones.
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