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Abstract—N-(Tyrosyl)-N '-(5-azido-2-nitrobenzoyl)-1,4-diaminobutane containing a Tyr residue connected
with the photoreactive aryl azide group through a diaminobutylene linker was synthesized as a model for studying the photomodification of Tyr residues in proteins. This compound and the compound with a shorter,
1,2-diaminoethylene linker, obtained previously, were subjected to a computer modeling to find their minimal
energy conformations. The aromatic rings of Tyr and 5-azido-2-nitrobenzoic acid residues in the latter compound were localized in parallel planes at a distance of approximately 0.3 nm between them and were shown
to be implicated in stacking interaction. On the contrary, the planes of aromatic rings of the former compound
with a longer diaminobutylene linker were found to be situated perpendicularly to each other, with the distance
between the centers of the rings being approximately 0.6 nm. The computer analysis was confirmed by experimental results: when studying the photomodification of the compound with the diaminobutylene linker, neither
stable products of the Tyr photomodification nor unstable products capable of transformation into stable products in the dark were found. On the contrary, such products were previously identified in the case of the compound with diaminoethylene linker. The formation of amino, nitro, azoxy and azo derivatives was common for
the photomodification of both compounds.
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1
INTRODUCTION

The method of photoaffinity modification is widely
used for studies of enzyme active sites as well as protein–nucleic acid and protein–protein interactions in
supramolecular structures. The amino acid residues
subjected to photomodification were determined upon
the studies of protein binding sites by means of substrate analogs with aryl azide groups [1]. The substrate
analogs containing a 5-azido-2-nitrobenzoic acid residue were shown to modify the Tyr residue in the majority of cases [1–3]. However, the modification products
have not yet been identified, because it is hard to accumulate sufficient amounts of homogeneous photomodified peptides for the NMR study. Only electron absorption spectra were recorded for a few peptides containing Tyr residue modified by a derivative of 5-azido-2nitrobenzoic acid. These spectra remain the only physicochemical characteristic of such products [2, 3].

Previously, we synthesized a model compound, N(tyrosyl)-N'-(5-azido-2-nitrobenzoyl)-1,2-diaminoethane (Ia ), in which the tyrosine and 5-amino-2nitrobenzoic acid residues are connected by a diaminoethylene linker [4]. We demonstrated that the triplet
4-nitrobenzoylnitrene formed upon the irradiation of an
(Ia) aqueous solution with the light with λ 313–365 nm
can efficiently modify the Tyr residue in the same
model molecule to give the stable product, cyclo-[1-(4'nitro-3'-benzoyl)-2-(aminotyrosyl)-N,N'-ethylenediamine] (IIa). In addition, an unstable product IIb was
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