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Abstract: Several structurally differentiated N-alkyl imines were
oxidized to their corresponding oxaziridines using UHP/maleic an-
hydride system. Oxidation reaction was performed under mild con-
ditions and oxaziridines were obtained in good to excellent yields.
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Oxaziridines are useful aprotic oxidizing reagents for a
large variety of substrates. The aprotic nature of these re-
agents has made possible the facile synthesis of extremely
acid-sensitive species such as a-siloxy epoxides' and
sulfenic acids.? In recent years, the asymmetric oxidation
of prochira centers to the desired optically active prod-
ucts by using chiral oxaziridines have received consider-
able attention.?

Several methods have been employed for the oxidation of
imines into the corresponding oxaziridines. The most
general reagent is m-chloroperbenzoic acid.*> Other
oxidizing agents such as buffered oxone®
(2KHSO4KHSO,-K,S0,)8, in situ generation of sulfonic
or carboxylic peracids,” and molecular oxygen in the pres-
ence of transition-metal complexes® have been also used.

Although a variety of reagents are capable of affecting
these oxidations,’® as far as we know this transformation
is not so easy and is a tricky step because these com-
pounds are very sensitive to the oxidizing agents and re-
action conditions. However, most of the reported reagents
produce by-products, which either destroy, or are difficult
to remove from the sensitive oxaziridines. For example,
m-chloroperbenzoic acid is expensive and large-scal e ox-
idations are sometimes contaminated with bis-(m-chlo-
roperbenzoyl) peroxide, which complicates product
purification. Meanwhile, we also know that imines are
susceptible to hydrolysis in agqueous media.*® For these
reasons an oxidizing reagent that would avoid these diffi-
culties was sought. Therefore, we were interested in find-
ing a new reagent or reagent system to overcome the
above limitations and we have investigated a number of
different reaction conditions based upon the in situ gener-
ation of H,O,. In continuing our studies on the application
of oxone® (2KHSO;KHSO,K,S0,)%* and H,0, we
found that UHP* [I an addition compound of hydrogen
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peroxide and ured] is the best candidate for this purpose.
A survey of the literature revealed that UHP | is an inex-
pensive, stable, and easy to handle source of pure H,0,.:
In the last few years, severa reports appeared on the use
of UHP in the oxidations, namely for the conversion of
aminesto nitroalkane,** Baeyer—Villiger oxidations of ke-
tones to lactones,*® oxidations of sulfides to sulfones,®
oxidation of aromatic aldehydes,*” aromatization of 1,4-
dihydropyridines,’® selective oxidation of uracil and ade-
nine derivatives,® epoxidation of alkenes,?’ and conver-
sion of pyridines to pyridine N-oxides under different
conditions.?*?? Thus, in this article we wish to report a
simple, cheap and convenient method for the effective
conversion of N-alkyl imines 1 to their corresponding ox-
aziridines 2 under mild conditions (Scheme).

A good range of N-alkyl imines 1 were subjected to the
oxidation reaction in the presence of UHP |, and maleic
anhydride in methanol. The oxidation reactions were per-
formed under mild conditions at 0 °C with good to excel-
lent yields (Scheme). The reactions were completed after
40-50 min. Highly pure oxaziridines 2 were finally ab-
tained after removing of solvent.?2*

(0]

UHP= H,N” "NH, --- HO-OH
I

UHP, Malcic anhydride \
R' CH=NR? > > /LN 5
CH;0H, 0°C R R
1 2
1,2 R! R? 1,2 R' R?
a Ph CH,Ph d 2-Furyl n-Bu
b  4-CH;CeHy  CH,Ph e n-Pr n-Bu
c 4-CH;CgH,y n-Bu f n-Bu iso-Pr

Scheme

Unlike N-alkyl imines 1a—f. (Table, entries 1-6) N-aryl
imines (Table, entries 7 and 8) were converted to the cor-
responding nitrones. The remaining of conjugation in N-
aryl imines may be the main reason why nitrones are
formed instead of oxaziridines. We hope that the de-
scribed method due to the its non-toxicity makesthe UHP/
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Table Oxidation of N-Alkyl Imines 1 to the Corresponding Oxazir-
idines 2 and of N-Aryl Imines to the Corresponding Nitrones with a
Combination of UHP | and Maleic Anhydride in Methanol at 0 °C

Entry  Substrate Product Time Yield®
(min) (%)
1 la 2a 40 95
2 1b 2b 40 95
3 1c 2c 45 93
4 1d 2d 50 90
5 le 2e 50 80
6 1f 2f 50 80
7 PhCH=NPh (l) 40 85
PhCH=NPh
8 0 (0] 40 95
ﬁN?L O—NPh
a|solated yields.

maleic anhydride system areagent of choice for replacing
transition metal s-based oxidants.?>?’

In conclusion, practical and efficient oxidation of N-alkyl
imines was achieved using the present methodology. The
UHP, with easy preparation and handling can act asasafe,
stable and efficient reagent for this transformation under
mild conditions. We believe that the present methodol ogy
isan important addition to existing methodologies.
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Yields refer to isolated pure products. The oxidation
products were characterized by comparison of their spectral
(IR, *H NMR, and *C NMR) and physical datawith the
authentic samples.

Oxidation of N-benzylphenyl imine(1a) to 2-benzyl-3-
phenyl oxaziridine(2a) with UHP/mal eic anhydride system.
A typical procedure: A suspension of compound 1a(0.390 g,
2mmol), | (0.188 g, 2 mmol), maleic anhydride (0.176 g, 2
mmol) in methanol (8 mL) was stirred at 0 °C. The progress
of the reaction was monitored by TLC (eluent, EtOAc—-
hexane, 1.:5). The reaction was completed after 40 min. The
reaction mixture was filtered and the filtrate was passed
through a short pad of silica gel. Methanol was removed
under reduced pressure. Highly pure oxaziridineg(2a) was
obtained in 95% yield (0.354 g). (FT-NMR 500 MHz)
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