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Abstract -~ It had been c¢claimed that the thermal rearrangement
of 4-benzylideneamino-3-methyl-5-styrylisoxazole gave an isoxa-
zolo-pyridine. This product was reinvestigated and shown to be
d-cinnamoyl-5-methyl-2-phenylimidazole, confirmed by X-ray ana-
lysis. A mechanism of formation is here proposed, involving the

cleavage of the isoxazole N-0O bond.

2 . .
A recent paper by an Indian group reported that 4-benzylideneamino-3-methyl-5-
styryliscxazoles undergo a thermal rearrangement to 5,6-diaryl-3-methyl-4,5-dihy-—
droisoxazolo[;,S—b]pyridineB through what was claimed to be the first example of

electrocyclic ring~closure of an aza-1,3,5-hexatriene derivative (Scheme 1).
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Some of our results on the thermal rearrangement of 4,5-diarylideneaminoisoxazo-
1es3 suggested that the pathway proposed in Scheme 1 might be wrong since ther-
mal rearrangements involving an isoxazole ring usually take place with the clea-
vage of its N-0 bond.‘l'—‘6

Thus 4-benzylideneamino-3-methyl-5-styrylisoxazeole (1) was sinthesized? and re-
fluxed either 3 h in diphenyl ether2 or 7 days in xylene. Under both experimental
conditions, the same product 2 was isolated (mp 211°C, ref2 212eC) in 60% yield

from xylene by simple coeling,

: ) -1
The IR spectrum {KBr), along with NH absorption at 3400 cm , showed a strongly
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conjugated carbenyl group at 1658 cm_1. The 1H—NMR spectrum (CDClS) showed a me-
thyl signal at 2.75 3 (3H), a broad NH at 9,58 {1H, made to disappear by shaking
with deuterium oxide} and 12 protons in the aromatic region. Among these protons
an AB system is discernible (2H - 7.81 and 7.88 &; J=15.8 Hz), which is clearly
due to a strong deshielded vinyl group in the trans configuration.

From these data and taking inte account that thermal rearrangement of 3-methyl-
5-phenyl-4-phenylazoisoxazole gave 4-benzoyl-S5-methyl-2-phenyl-1,2,3-triazole,

we believe thatgi is d4-cinnamoyl-S-methyl-2-phenylimidazole and not an isoxazolo-
pyridine. This structure was strongly supported by simple catalytic hydrogenation
of 2, {(C/Pd 10%, EtOH). At room temperature and pressure, within a few minutes,
S5-methyl-Z2-phenyl-4-p-phenylpropionylimidazole (3) was obtained in a quantitati-

10
ve yield (Scheme 2.
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For an unambiguous structural assignment, 2 was subjected to X-ray crystallegra-
phic analysis, The crystal data were as follows: Z:4[§19 16NECE] MW=288.4, d=1.24
o} cm-a, light yellow crystals, space group P21/c, a=9,738(2}, b=16.4971(2}), c=9.671
(2) ;; $=06,63(1)°, The crystal had dimensions of 0.5%5x0.80x0.80 mm. Intensities
for pairs of symmetry-related reflections were collected with a Philips PW 1100
computer—-controlled four-circle diffractometer at room temperature using mono-
chromatized MoKg radiation (A=,7107 £1. Intensities were corrected for Lorentz

and polarizatien factors and an empirical abscorption correction in the range 1.0-
1.2 was applied.'12 After averaging, out of 2730 independent reflections, collected
up to 20=50°, only 1970 with I3 3¢(I) were processed, The R factor between equiva-
lent intensities was 4.9%. The structure was solved by 'MU'..‘HM\\,‘13 and anisotropi-
cally refined by least-squares, with no weights. All the 16 hydrogen atoms were
detected in the final AF-Fourier map. The observed coordinates for all hydrogens,
taken from AF, were inserted and cnly their isctropic thermal factors refined. The
final R was 3.88% (R=5.4% for all reflections). Scattering factors were those 1i-
sted in the International Tables for X-ray Crystallography.14 The results of the
refinement are shown in the Figure which depicts the 20% probability ellipsoids.15

Bond lengths and angles are reported in the Table,
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The vinyl imidazclyl ketone system is largely planar but both phenyls are signi-
ficantly twisted. In the solid state the tautomeric form of imidazole is frozen
by a nitrogen—-nitrogen intermolecular hydrocgen bond (N2l H38-N20O=2.876(2) f\),
as shown in Figure which represents the sequence of hydrogen bonds involved in

three units. The crystal structure fully supports our previous assumptions.

Table - Bond lengths and angles (deviations standard in parentheses).

c1-C2 1.372(2) C% -~C6 1.474(3) C14-C15 1.386(3)
C1-C4a 1.495(3) C6 ~C7 1.328(2] C14-C14 1.386(3)
C1-N20 1.373(2) C7 ~C8 1.457(3) C15-C16 1.389(3)
Cz2-C5 1.464(3) c8 ~C9 1.393(3) C16-C17 1.37CG(3)
Cz2-Nz1 1.393(2) . c8 ~C13 1.394(3) Cc17-C18 1.373(3)
C3-C14 1.472(3) C9 ~C10 1.383(3) Cc18-C719 1.381(3)
C3-Nz20 1.369(2) C10-~-Cc11 1.380(3) N20-H38 0.993(1}
C3-Nz1 1.3156(2) C11~-C12 1.373(4)

chb-022 1.227(2) C12~C13 1.378(3)

C4 -C1-NZO 122.3(2} co -C6 -C7 121.6(2) C15-C14-C19 118.0{(2)
cz ~C1-N20 105,3(2} ce -C7 -C8 127.1(2) C14-C15-C16 119.8(2)
cz -C1-C4 132.4(2) c7 -C8 -C13 118.9(2) C15-C16-C17 120.5(2)
C5 —-C2-nN21 121.4(2) c7 -Cg -C9 122,8(2) C16-C17-C18 120.,0(2)
C1 -Cz2-N21 110.1(2) c9 -C8 -Ci3 118.3(2) C17-C18-C18 120.0(2)
c1 -C2-C5 128.4(2) c8 -C9 -C10 120.5{2} C14-C19-C18 120.6(2)
N20-C3-N21 111.1(2) g -C10-C11 120.,1(2} C1 —-N20-C3 107.9(1)
C14-C3-N21 124.,3(2) C10-C11-C1z2 120.1(2) C2 -N21-C3 105,5(1)
cz -C5-022 121.4(2) C11-C12-C13 120.1(2) C1 —-N20-H38 123.5(2)
C14-C3-N20 124.4{2) c8 -C13-C12 120.9(2) C3 -Nz20-H38 128.6(2)
c2 -C5-C8 117.0(2) C3 -C14-C19 117.9(2)

C6 -Ch5-022 121.7(2) C3 -C14-C15 123.1(2)
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The thermal rearrangement of ], can be rationalized by a sequence involving homo-

litic cleavage of the isoxazole N-O bond to produce an intermediate 4 which clo-

ses again toc 2 (Scheme 3}.
Pt
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