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Abstract—A novel, mild, neutral and selective procedure for deprotection of salicylaldehyde protected primary amines has been
developed. Examples in nucleoside, polyamine and amino acid chemistry are given in which N-salicylidene derivatives were
selectively deprotected with methoxyamine in the presence of other typical protecting groups for these compounds. © 2001

Elsevier Science Ltd. All rights reserved.

Several protecting groups have been developed for the
amino group. Common protecting functionalities are
imines, which are prepared under mild conditions from
amines and aldehydes and cleaved by acid hydrolysis.!
The stability of these Schiff bases can be increased if
the free electron pair from the nitrogen is hydrogen
bonded, typically with an adjacent hydroxyl group
bound to an aromatic ring. One example of utilising
this approach is the carbodiimide synthesis of dipep-
tides from 5-chlorosalicylaldehyde and 2-hydroxy-1-
naphthaldehyde protected amino acids.? Hydrolysis of
these derivatives proceeds in moderately acidic media
and requires treatment with an equivalent amount of
HCI? or boric acid® in aqueous media. This causes
limitations in the use of these protecting groups in
combination with other acid-sensitive groups.

In this paper, three examples are given in which an
amino group is deblocked from a 2-hydroxyarylidene
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derivative under mild and neutral conditions by using
MeONH, as the deprotecting agent, resulting in the
required primary amine and the corresponding, easily
separated, O-methyl oxime. The use of MeONH, (pK,
4.8, bp 43°C) instead of the readily available NH,OH
(pK, 5.9) has several advantages, including easy
removal of the excess reagent and the lower nucleo-
phility of MeONH, compared with NH,OH, which is
known to convert carboxylic acid esters into the corre-
sponding hydroxamates. The deprotection conditions
distinguish the N-(2-hydroxyarylidene) functionality
from the protecting groups currently used in polyamine,
nucleoside, amino acid and carbohydrate chemistry.

Selective monomethoxytritylation of amino alcohols on
the hydroxyl group. An example of the N-salicylidene
strategy for the selective protection of an OH group in
the presence of an NH, group is the three-step synthesis
of 5-MMTr-3'-deoxy-3"-aminothymidine with a total

MMTIO— o

e
N. H,N

H 3 4
(o]

Scheme 1. (i) Salicylaldehyde/MeOH; (ii) MMTr-Cl/pyridine; (iii) MeONH,/MeOH/CHCl,.
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Scheme 2. (i) Salicylaldehyde/THF; (ii) Cbz-Cl, THF, H,O, NaHCOs; (iii) MeONH,/THF.

yield of 75% (Scheme 1). Treatment of 3’-deoxy-3'-
aminothymidine 1 with salicylaldehyde in MeOH gave
the stable derivative 2. The synthesis was continued,
without isolation, to the monomethoxytritylated deriva-
tive 3, which was purified by flash chromatography and
selectively deprotected by MeONH, to give 4.*

Selective acylation of secondary amino group in the
presence of an NH, group. Salicylaldehyde is known to
react exclusively with an NH, group in the presence of
a secondary amine.>® In a one-pot procedure, diamine
5, containing both NH and NH, groups, was protected
selectively to give 6, which was then, without isolation,
carbobenzyloxylated to give 7 (Scheme 2). After depro-
tection with MeONH,, the isolated yield of 8 was §1%.

Deprotection of N-(2-hydroxyarylidene) amino acids.
Both naphthylidene and salicylidene derivatives of
valine react smoothly with MeONH, in an organic
solvent to give valine, which precipitates from the reac-
tion mixture in almost quantitative yield.

5'-Monomethoxytrityl-3'-deoxy-3'-amino-thymidine 4.
Amine 1° (48 mg, 0.2 mmol) in MeOH (5 mL) was
added to salicylaldehyde in MeOH (0.22 mL of a 1 M
solution) at 20°C. After 2 h a yellow solution contain-
ing practically pure 2 was evaporated to dryness and
co-evaporated with pyridine (4x3 mL). The residue was
dissolved in pyridine (2 mL) and MMTr-Cl (77 mg,
0.25 mmol) was added and the reaction was stirred for
3 days at 20°C. After being evaporated to dryness, the
residue was chromatographed on silica gel using first
CHCI, as an eluent and then CHCl;-MeOH (9.5: 0.5,
v/v) to afford 37 (100 mg, 83%) as a yellow solid.
Deprotection of 3 (62 mg, 0.1 mmol, in MeOH-CHCI,
(1 mL, 1:1)) was performed with MeONH, (47 mg, 1
mmol) for 60 min at 20°C resulting in a colourless
solution. After evaporating to dryness, the residue was
chromatographed on silica gel using CHCl;-MecOH
(9:1, v/v) as eluent to give 47 (45 mg, 90%).

5-[[(I'-Ethoxyethylidene )amino Joxy]-3-[[N-(benzyl)oxy]-
carbonyl]-aza-1-aminopentane 8. Amine 5% (2.89 g, 15.3
mmol) in THF (10 mL) was added to salicylaldehyde
(1.86 g, 15.3 mmol) and the reaction was maintained at
20°C for 30 min. To the resulting yellow solution, THF
(20 mL), water (5 mL) and NaHCO; (2.57 g, 30 mmol)
were added followed by benzyl chloroformate (2.73 g,
16 mmol) at 4°C in three portions over a 90 min period.

Stirring was continued for 1 h at 4°C, followed by 3 h
at 20°C, and the precipitate was filtered off. The THF
phase, containing 7, was treated with MeONH, (1.44 g,
30.6 mmol) and after 2 h at 20°C the colourless solution
was evaporated to dryness. The resulting oil was chro-
matographed on silica gel using first CHCI; as eluent
and then CHCI;-MeOH (9:1, v/v) to afforded pure 8 (4
g, 81%).7
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dd, %y =-10.6 Hz, J=3.1 Hz),3.37 (1H, dd, 2J;;;; =—10.6
Hz, J=3.3Hz),2.35(1H, ddd, 2J 3y =-13.6 Hz, J="7.3 and
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s, 128.38 d, 127.86 d, 127.71 d, 71.67 t, 67.03 t, 62.11 t,

10.

11.

51.42'° ¢, 46.57'° t, 40.22'° ¢, 14.25 q, 13.58 q.

. [[(1"-Ethoxyethylidene)amino]oxy]-3-aza-1-aminopentane

5 was prepared by aminooxyethylation of 1,2-diamino-
ethane, as described earlier for aminooxyethylation of
1,4-diaminobutane;'" yield 65%; bp 81°C/1 mmHg; nZ
1.4626; NMR (CDCl,): 6 4.03-3.98 (4H, m), 2.88 (2H, m),
2.81 (2H, m), 2.70 (2H, m), 1.94 (3H, s), 1.27 3H, t, J=7.1
Hz); 6~ 162.40's, 72.84 t, 62.18 t, 52.54 t, 48.70 t, 41.88 t,
14.39 q, 13.66 q.

. 'TH NMR spectra of the sugar rings were analysed using

PERCH software. See: Laatikainen, R.; Niemitz, M.;
Weber, U.; Sundelin, J.; Hassinen, T.; Vepséldinen, J. J.
Magn. Reson. Ser. A 1996, 120, 1-10.

Due to hindered rotation of the N-C=0 bond on the NMR
timescale, these signals exist as doublets.
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