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PHOTOLYSIS OF N-2,4,6~TRINITROPHENYL SUBSTITUTED AMINO ACIDS.
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BAbstract. Photolysis of N-2,4,6-trinitrophenyl substituted amino acids (1)
in weakly basic aqueous solution and methanol leads to formation of
2-nitroso-4,6-dinitro-aniline (2), carbon dioxide and the aldehyde (4) with
one carbon less than the amino acid.

In solid-state peptide synthesis it is desirable to develop photo-
removable protection groups for the d-amino group. Nitrosubstituted phenyl
groups may have this potential considering the reported light-sensitivity

of N-2,4-dinitrophenyl substituted amino acigs.l™®)

Regarding their
N-2,4,6-trinitrophenyl (TNP) counterparts, however, only a single short-
communication on their photochemical reactivity has appeared.s)
to this, photolysis in dilute hydrochloric acid of TNP-amino acids and
TNP~dipeptides leads to 2,4,6-trinitroaniline (picramide).

We have reinvestigated the latter reaction and found the principal

According

product to be 2-nitroso-2,6-dinitroaniline (2) or its Meisenheimer-complex
with OH™ (3) as outlined in the scheme:
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Scheme 1.

Compound 2 was isolated as brown crystals after preparative photolysis
of N-(2,4,6-trinitrophenyl) leucine (5) and 2-(2,4,6-trinitrophenylamino)-
octanoic acid (6) dissolved (1 mM) in 1% aquous NaHCO3 (pH=8). Substantial
degradation occured during work-up (acidification, extraction, column
chromatography, recrystallisation 70% EtOH under Nz). The identity of the
product was established by comparison (mixed melting point, IR, 1H— and
13C-NMR, MS, CHN-analysis) with authentic 2.6) When N2 was led through the
solution during photolysis and subsequently through aqueous Ba(OH)2 , a

precipitate was formed, which was identified as BaCO 3-methylbutanal
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(from 5) and heptanal (from &) was identifie

datected by GLC and rnmnariqnn with authentic mate

The reactions was also examined by means of UV/VIS-spectroscopy in MeOH
and in 1% NaHCO, (Figure 1).
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Figure 1. UV-spectra recorded during photolysis (A=350 nm) of 6.
A: In MeOH (4.1 x 1072 M). B: In 1 % NaHCO; (7.6 x 107> M)

In Figure 1(A) the spectrum of 5 (Amax 410 nm (sh)) is gradually
replaced by the spectrum of Z (xmax 430 nm ~°). In Figure 1(B) the long-
wavelength maximum of the anionic form of 6 at 416 nm is shifted to 397 nm
during photolysis. This absorption is assigned to the Meisenheimer-complex
(3) between hydroxide ion and 2. The corre p nding complex between
methoxide ion and 2 absorbs at ca. 390 nm. 6) Independent experiments
proved the acid/base induced interconversion of 2 and 3 to be reversible.
According to analysis of the spectral course of the reactidn,uz (or 3) is
the only product formed by photolysis of 5 in methanol (or 1% NaHCO3) which
absorbs above 300 nm,

Experiments eguivalent to that displayed in Figure 1{B) were performed
on the TNP-substituted amino acids glycine, valine, isoleucine and glutamic
acid in 1 % NaHCQs, TNP-gly and TNP-ile was also examined in 1 N HCl1l. They
all reacted in analogy to Scheme 1 and formed 2 or 3 according to pH.
TNP-tryptophan, however, reacted very reluctantly (1 % NaHCO,), forming
different and yet unidentified products. Standing in the dar;, all solu-

tions were completely stable for days.
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