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Organic Hydroxylamine Derivatives. XIIL.* The Configura-

tions of a Series of Stereoisomeric 3-Methoxy-5-acyl-

isoxazole Ketoximes

SOREN BROGGER CHRISTENSEN and POVL KROGSGAARD-LARSEN

The Royal Danish School of Pharmacy, Chemical Laboratory C, DK-2100 Copenhagen, Denmark

As part of the synthesis of a series of compounds
structurally related to muscimol (3-hydroxy-5-
aminomethylisoxazole zwitterion) the 3-meth-
oxy-5-acylisoxazoles (Ia—c) were converted
into the corresponding ketoximes. In each case
a mixture of two compounds were formed, as
shown by thin layer chromatography. The *H
NMR spectra of the isolated products were
consistent with mixtures of the stereoisomeric
oximes (II) and (IIT).! The corresponding oximes
were separated by column chromatography, and
the constitutions were confirmed by UV, IR,
and 'H NMR spectroscopy, and elemental
analyses.

A number of acylisoxazole ketoximes have
previously been synthesized,?? but the problems
relating to the configurations of the products
have in no case received any attention. Attempts
to establish unambiguously the structures of
(ITa—c) and (IITIa—c) by *H NMR spectroscopic
methods,*® including lanthanide induced ¢ and
aromatic solvent induced shift experiments,®”’
were unsuccessful.

The configurations of the oximes were de-
termined by Beckmann rearrangements (Scheme
1) using phosphorus pentachloride in ether,
which is reported to favour stereospecific rear-
rangements.! The oximes (IIa-c) having the
greater Ry values were rearranged to give the
amides (IVa—c) indicating Z-configurations of
these oximes. The amides (IVa—c) were identi-
fied by comparison with authentic amides pre-
pared from the acid chloride (VI) and the
amines (VIIa—c), respectively. Correspondingly
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the oximes (IIla—c) having the smaller Rp
values were rearranged to give the amides
(Va—c). Thus the oximes (ITIa—c) possess K-
configurations. The structure determinations of
(Va—c) are based on UV, IR, and '*H NMR
spectroscopy and supported by elemental anal-
yses. The UV spectroscopic data originating
from the 3-methoxy-5-aminoisoxazole moieties
are in agreement with those published for 3-
hydroxy-5-aminoisoxazoles.’!® Thin layer chro-
matography indicated that no isomerizations of
the oximes took place prior to the rearrange-
ments, as only the expected amides could be
detected in the reaction products.
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Fig. 1. Two possible conformations of Z-3-
methoxy-5-(1-hydroxyiminoalkyl)isoxazoles.

Some spectroscopic data of the ketoximes
(ITa—c) and (IIIa—c) and the amides (IVa—c)
and (Va—c¢) are listed in Table 1.

The Z-isomers of some 2-acylfurane ketoximes
have been proposed to form inframolecular hy-
drogen bonds as revealed by IR spectroscopic
investigations of diluted solutions.!! However,
similar investigations seem to indicate that (IIb)
as well as (IITb) form hydrogen bonds in 0.04 9,
chloroform solutions and furthermore absorp-
tion bands at 3550 em™ appeared in the IR
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Scheme 1.

spectrum of (IIb) as a result of increasing dilu-
tion.

The distinctly greater Rp values of the Z-
forms compared with those of the corresponding
E-forms, and the pronounced deshielding of the
isoxazole protons in the 'H NMR spectra of the
Z-isomers (see Table 1) may be explained by
assuming an tniramolecular hydrogen bonded
s-trans conformation of the bond system
C=C—C=N (Fig. 1, A). The latter effect, how-
over, is not inconsistent with an s-cis confor-
mation of the Z-isomers (Fig. 1, B). In this
conformation the hydroxyimino group has
approached the isoxazole proton, and thus the
observed deshielding might arise from the
NOH anisotropy.%® Similar deshieldings of
the corresponding furane protons in a series
of Z-2-furanaldoximes are explained by as-
suming the s-cis conformations.!»® Also the
very small difference between the chemical
shift of the isoxazole proton of (IIb) recorded in
deuteriochloroform and that recorded in hexa-
deuteriobenzene (0.08 ppm) indicates, that the
hydroxyl oxygen is situated near this proton.1?

EXPERIMENTAL

Unless otherwise stated the determinations of
melting points, the recording of IR, UV, and
'H NMR spectra, and the performance of micro-
analyses were accomplished as described in a
previous paper.* Thin layer and column chro-
matographic procedures were accomplished
using silica gel GF,, plates and silica gel,
0.05—0.20 mm (Merck), respectively.

Z-3-Methoxy-5-( 1-hydrowyiminoethyl )isoxazole
(11a) and E-3-methoxy-5-(1-hydroxyiminoethyl )-
1s0xazole (I1Ia). A mixture of (IIa) and (IIIa)
was prepared as previously described,! usin;
1.41 g (10 mmol) of (Ia), 1.50 g (11 mmol) of
sodium acetate trihydrate, and 0.77 g (11 mmol)
of hydroxylammonium chloride. The mixture
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was concentrated to 10 ml in wvacuo, and
extracted with two 20 ml portions of ether.
The combined ether phases were dried, and the
ether was evaporated in vacuo to give 1.25 g of
a mixture of the two oximes as colourless
crystals. Column chromatography of the mix-
ture of isomers (120 g of silica gel; eluent:
methylene chloride to which increasing amounts
of ethyl acetate were added), and rechromatog-
raphy of appropriate fractions afforded 0.2 g of
the apolar isomer (ITa) and 0.5 g of the polar
isomer (IIIa). Recrystallization (water) gave
(ITa) as colourless crystals, m.p. 132—133 °C,
(Found: C 46.35; H 5.26; N 18.20. Calc. for
CyH N,0,: C 46.15; H 5.16; N 17.94). Recrystal-
lization (water) afforded (IIIa) as colourless
crystals, m.p. 134—135 °C. (Found: C 45.95; H
5.33; N 17.90. Cale. for C;H,N,O,: C 46.15; H
5.16; N 17.94).

Beckman rearrangement of Z-3-methoxy-5-(1-
hydrozyiminoethyl Jisoxazole (IIa). A suspension
of 52 mg (0.24 mmol) of phosphorus penta-
chloride in ether (1 ml) was added at 0 °C to a
solution of 25 mg (0.16 mmol) of (IIa) in ether
(2 ml). The stirred mixture was allowed to warm
to room temperature, stirred for further 1.5 h,
and then poured over crushed ice. The organic
phase was isolated, washed with 2 ml! of an
aqueous solution of sodium carbonate (1 M),
dried and concentrated in vacuo to give 20 mg
of a crystalline product, which was submitted
to column chromatography (3.9 g of silica gel;
eluent: methylene chloride to which increasing
amounts of ethyl acetate were added) to give
4.5 mg (18 %) of colourless crystals. The IR
spectrum was identical with that of (IVa),
prepared from (VI) and (VIIa).

Beckmann rearrangement of E-3-methoxy-5-(1-
hydroxyiminoethyl Jisoxazole (I11a). (II1a) (139
mg; 0.89 mmol) was rearranged and the reaction
product isolated as described above for (IIa).
N-(3-Methoxyisoxazol-5-yl)acetamide (Va) (13
mg; 10 %) was obtained as colourless crystals,
m.p. 1566 —157.5 °C (benzene). (Found: C 46.05;
H 5.21; N 17.83. Cale. for C;HN,0;: C 46.15;
H 5.16; N 17.94).

N-Methyl-3-methoxyisoxazole-5-carboxamide
(IVa). To 1 ml of a 40 9% aqueous solution of
methylamine was added at 0 °C a solution of
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322 mg (2.0 mmol) of (VI) in ether (1 ml). After
stirring for 156 min the precipitate was isolated
and recrystallized (water) to give (IVa) (161
mg; 50 9%,) as colourless crystals, m.p. 154.5—
165.6 °C. (Found: C 46.05; H 5.27; N 18.10.
Cale. for CH,N,O,: C 46.15; H 5.16; N 17.94).

Z-3-Methoxy-5-(1-hydroxyiminopropyl )isox-
azole (IIb) and E-3-methoxy-5-(1-hydroxy-
tminopropyl Jisoxazole (I1Ib). (Ib) (1.55 g; 10
mmol) was converted into a mixture of the
isomeric oximes (IIb) and (IIIb) as previously
described.! The reaction mixture was worked up
as described above for (ITa) and (IIIa) to give
(IIb) (0.46 g; 27 9%,) as colourless needles, m.p.
9698 °C (water-ethanol), (Found: C 49.85; H
6.18; N 16.17. Cale. for C;H,N;0;: C 49.40; H
5.92; N 16.46) and (ITIIb) (0.50 g; 28 %) as
colourless crystals, m.p. 114.5—118.5 °C (water-
ethanol). (Found: C 49.45; H 5.99; N 16.48.
Cale. for C;H,,N;O,: C 49.40; H 5.92; N 16.46).

Beckmann rearrangement of Z-3-methoxy-5-(1-
hydroxyiminopropyl )isoxazole (IIb). (1Ib) (300
mg; 1.77 mmol) was rearranged and the reaction
product isolated as described above for (IIa) to
give colourless crystals (20 mg; 7 %), m.p.
75—"177 °C (benzene-cyclohexane), the IR -
trum of which was identical with that of (Isgb),
prepared from (VI) and (VIIb).

eckmann rearrangement of E-3-methoxy-5-(1-

hydroxzyiminopropyl Jisoxazole (I1Ib). (IIIb)
(113 mg; 0.59 mmol) was rearranged and the
reaction product isolated as described above for
(IIa) to give (Vb) (20 mg; 18 %) as colourless
crystals, m.p. 95.56—97.5 °C (benzene-cyclo-
hexane). (Found: C 49.45; H 5.97; N 16.55.
Cale. for C;H,,N,O;: C 49.40; H 5.92; N 16.46).

N-Ethyl-3-methoxytisoxazole-5-carboxamide
(IVb). A solution of 322 mg (2 mmol) of 3-
methoxy-5-chloroformylisoxazole in ether (2 ml)
was slowly added to a solution of 225 mg (5
mmol) of ethylamine in ether (3 ml) at 0 °C.
The mixture was allowed to warm to room
temperature, washed with two 6 ml portions
of water, dried, and concentrated ¢n vacuo to
give 151 mg of crystals. (IVb) (99 mg; 29 %)
was obtained as colourless crystals, m.p. 74.6—
76.5 °C (benzene-cyclohexane). (Found: C 49.15;
H 5.91; N 16.55. Cale. for C;H,(N;0,: C 49.40;
I-IZ5.;)2; N 16.46). butyl) "

-3-Methozy-5- ( 1-hydroxyiminobutyl )isoxazole

(Ilc) and z%-3-methoa:y-5- ( 1-hydroxzyiminobu-
tyl )isoxazole (I111c). (Ie) (1.69 g; 10 mmol) was
converted into a mixture of the isomeric oximes
(IIc) and (IIlc) as previously described.! The
reaction mixture was worked up as described
above for (ITa) and (IIla) to give (Ilc) as
colourless needles, m.p. 119—121 °C (benzense),
(Found: C 52.25; H 6.67; N 15.17. Cale. for
C,H,,N,0,: C 52.16; H 6.57; N 15.21) and (IlIc)
(1.0 g; 54 %) as colourless needles, m.p. 97—98
°C (cyclohexane). (Found: C 52.10; H 6.32; N
15.23. Cale. for CjH,;N,0,: C 52.16; H 6.57; N
15.21).

Beckman rearrangements of Z-3-methoxy-5-(1-
hydroxyiminobutyl Jisoxazole (IIc). (1Ic) (300
mg; 1.63 mmol) was rearranged and the reaction
product solated as described above for (IIa)
to give N-propyl-3-methoxyisoxazole-5-carbox-
amide (IVe) (25 mg; 8 9) as colourless crystals,
m.p. 74.5—175 °C (cyclohexane). The IR spec-
trum was identical with that of (IVc) prepared
from (VI) and (VIIc).

Beckmann rearrangement of E-3-methoxy-5-(1-
hydroxyiminobutyl Jisoxazole (I11Ic). (I1Ilc) (200
mg; 1.09 mmol) was rearranged as described
above for (IIa) to give (Ve) (32 mg; 16 %) as
colourless crystals, m.p. 113—114 °C (benzene-
cyclohexane). (Found: C 52.20; H 6.55; N 15.32.
Cale. for C,;H,,N,0,: C 52.16; H 6.57; N 15.21).

N-Propyl-3-methoxyisoxazole-5-carboxamide
(IVe). (IVe) was synthesized as described above
for (IVb). As starting materials were used 242
mg (1.50 mmol) of (VI) and 300 mg (5.0 mmol)
of propylamine (VIIb). Obtained was 197 mg
(71 %) of (IVe) as colourless crystals. An
analytical sample was recrystallized (cyclo-
hexane) to give (IVe) as colourless crystals, m.p.
75—117 °C. (Found: C 52.35; H 6.62; N 15.30.
Cale. for C;H,,N,0;: C 52.16; H 6.57; N 15.21).
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