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Preparation and photochemistry of isoxazolines fused pyrrolidine deriva-
tives is described. The title compounds were prepared by 1,3-dipolar cy-
cloaddition of the substituted benzenenitrile oxides on N-phenyl-3-
-pyrroline. N-benzyl-3-pyrroline, and N-phenyl-2,5-dioxo-3-pyrroline. Whe-
reas structures with the pyrrolidine ring were photolabile, those having
maleinimide moiety underwent methanolysis when irradiated in methanol,
followed by the photolysis of the primary products to enamino aldehydes.
The methanolysis was studied, its outcome was found to depend on reaction
conditions. Reduction of the maleinimide derivative with NaBH, proceeded
selectively.

OnucaHo mnojydyeHue u GOTOXMMMYECKHE TpEBpPALIEHHUS ITHP-
POJIMINHOBBIX IIPOU3BOIHBIX, KOHIEHCUPOBAaHHBIX C M30KCA30JHHAMH, 3a-
IJIaBHble COeJHHEHHs OBbLIM CHHTE3MPOBAaHBI MocpeAcTBoM l,3-munosisp-
HOTO LHKJIONPHUCOEAUHEHUS 3aMEILEHHbIX OKHceH OeH3oHUTpHJIAa K N-
-penmn-3-nupponuny, N-6eH3un-3-nmupponudy u N-¢beHun-2,5-auokco-3-
-UPpOJIMHY. B To BpeMs, kak coelTHHEHHMs, BKIIOYAIOUIHE MUPPOIUANHO-
BOE KOJbLO, OblIM GOTONMAOUTBHEI, COENNHEHHS, CONEPXKALIUE MaJIeHHH-
MHIHYIO YacTb, MOJBEPraJMCh METAHOJIM3Y NpPH OOJIyueHHH B pacTBOpe
MeTaHoJIa, a 3aTeM NepPBUYHbIE NPOAYKThl GOTOJUTUYECKH NpeBpaliaiCh
B eHaMHHoa bAeruasl. [1pu u3yyeHnu Metanou3a 6s110 06HapYXeEHO, HTO
€ro BBIXOH 33BHCHUT OT YCJIOBHii peakuuu. BoccTaHoBiIEHHE MajleHHUMHUA-
Horo npou3sBoaHoro ¢ NaBH, npoxoausno cenekTUBHO.

There has been a surge of interest in photochemistry of isoxazolines recently
[1—9]. After the N - - O biradical has been formed in the primary photochemi-

* For Part XV see Z. Chem. 26, 441 (1986).
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cal step, its fate varies widely, depending on the structural features. The out-
come of the irradiation is thus usually a nonselective formation of a mixture of
products, e.g. oxazolines [1—6, 8], f-aminochalcones [1—3, 6, 8], 1,3-oxazepi-
nes [6], cyclic enamino aldehydes [6, 7], [2 + 2] cycloadducts on the C=N bond
[8, 9], as well as products resulting from hydrogen abstraction [9]. We have
discovered [10—20] the stabilizing effect of the heteroatom, particularly of
oxygen in f-position with respect to the oxygen of isoxazoline ring, on the
primary biradical, enabling it to rearrange selectively to cyclic enamino alde-

hv hv

hydes, I — II [10—12] and 111 - IV [13—16], as well as to noncyclic enamino
aldehydes [17, 18]. Experiments with other potential stabilizers, such as sulfur
atoms [19], or oxygens in a-position [19], or a carbonyl group in the abutting
skeleton [20] led to photolabile products. This paper examines the role of
nitrogen atom in the photochemistry of fused isoxazolines.
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Isoxazolines fused with tetrahydropyrrole ring were prepared via 1,3-dipolar
cycloaddition of substituted benzenenitrile oxides on N-phenyl-3-pyrroline (de-
rivatives VII), N-benzyl-3-pyrroline (derivatives VIII), and N-phenyl-2,5-dioxo-
-3-pyrroline (derivatives /X). The requisite nitrile oxides had to be prepared by
classical route from hydroximoyl chlorides and triethylamine [21], ‘since the
newer method starting from benzaldoximes directly [22] could not be used,
although in case of 2,5-dihydrofuran derivatives it worked well [15—20]. Instead
of the expected cycloaddition the hypochlorite attacked the 3-pyrroline at the
double bond, just as it did with the 2,3-dihydrofuran [19]. Both heterocycles
possess higher IT-electron density at the double bond than 2,5-dihydrofuran,
and instead of cycloaddition add chlorine. Structures of the tentative 3a,4,6,6a-
-tetrahydropyrrolo[3,4-dJisoxazoles were confirmed by spectral data. Thus
'H NMR spectrum of 3,5-diphenyl-3a,4,6,6a-tetrahydropyrrolo[3,4-dlisoxazole.
(VIIIa) displayed typical signal of the bridge protons (doublet of doublets) at
6 = 5.42 ppm (H-6a) with coupling constant J(3a,6a) = 9.0 Hz, characteristic of
the cis arrangement in addition to the multiplet at § = 4.24—4.50 ppm of the
H-3a proton. *C NMR spectrum showed doublets of C-6a and C-3a carbons at
6=28492ppm and S51.58ppm, respectively, different triplets of C-6
(6 = 56.65ppm) and C-4 (6 = 52.36 ppm) due to the influence of the adjacent
oxygen, asserting itself in the bent structure of the bicyclic VII. Analogical
spectra possessed the 4-methylphenyl- (V11b) and 4-chlorophenyl-substituted
derivative (VIIc). Compared with 2,5-dihydrofuran N-phenyl-3-pyrroline gave
much lower yields; 38 % of VIla, 28 % of VIIb, and 40 % of VIlc. Main
products were the dimers of nitrile oxides. In the same pattern reacted also
9-anthracenenitrile oxide, giving yields much lower than with other heterocycles
[23]. An interesting feature of the 3-(9-anthryl)-3a,4,6,6a-tetrahydropyrrolo[3,4-
-dlisoxazole (VIId) was the identical chemical shift of C-4 and C-6 triplets,
indicating a geometry changed on account of the bulky 9-anthryl substituent.
Similar reasoning applies for the N-benzyl derivatives VIlla, VIIIb, where the
Ad for C-4 and C-6 carbon was only 1.5 ppm. In contrast to derivatives with the
tetrahydrofuran skeleton (Z11), those with the tetrahydropyrrole ring (VII, VIII)
showed in their NMR spectra upfield shifted both signals of the methylene
hydrogens and C-6, C-8 carbons. Surprisingly, this trend was observed even for
the bridge carbons C-6a (A6~ 1.5ppm) and C-3a (Ad =~ 2ppm). Yields of
cycloadditions grew progressively higher from N-phenyl- to N-benzyl-
-substituted pyrrolines, the highest were those of N-phenylmaleinimide (/Xa
— 80 %, IXb — 68 %).

Since the typical UV absorption maximum of the prepared isoxazolines
appeared at A = 263 nm, they were irradiated with the light of the low-pressure
mercury lamp. As a model derivative for the comparison with the oxygen-
-containing systems / and I/] as well as with other isoxazolines N-phenyl-
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-substituted 3a,4,6,6a-tetrahydropyrrolo[3,4-djisoxazole was chosen. Its UV
maximum was blue-shifted by about 10nm (VIla A, = 253nm, VIIb A,,,, =
= 256nm, Vilc A, = 252 nm). Beside the isoxazoline chromophore Ar—C =
=N —O there is a distinct contribution from the N-phenyl chromophore, absent
in spectra of N-benzyl derivatives VIII. For VIII UV maxima were the typical
isoxazoline chromophore absorption maxima (VIIla A, = 266nm, VIIIb
Amax = 267 nm). Monitoring of the photochemical reaction of N-phenyl deriva-
tives VIIa—VIIc by LC method revealed the formation of short-lived photola-
bile intermediates. This finding was corroborated by UV spectral monitoring as
well, the photochemistry was in this case done at concentrations
5x 10~>moldm~* The depletion of the starting material was clearly visible,
although there was no UV maximum at A = 310 nm, indicative of the presence
of enamino aldehydes, analogical to those found during the irradiation of the
derivatives I and /1. Despite wide variation of irradiation conditions (acetoni-
trile, benzene, methanol) with or without the presence of oxygen only intractable
tarry material was formed. The clue to this behaviour may lie in the fact that the
N-phenyl chromophore absorbs the excitation energy, leading in effect to the
destructive photochemistry of an aniline derivative. The decomposition pattern
was more complicated though, for N-benzyl derivatives produced tars as well.
Monitoring of the irradiation of VIIIb at the concentration 5 x 10~*moldm >
by UV spectra revealed the formation of two new maxima at 235nm and
340 nm, belonging to the presumable unstable intermediate, never isolated in
preparative experiments. Quantum yields (@) were determined from the decreas-
ing concentration of the starting material, being 0.011 for VIla, 0.012 for Vilc.
In N-benzyl series VIIla had @ = 0.099, VIIIb @ = 0.046. These values are
comparable to those of the oxygen analogues (@ = 0.08 for I//a) and higher
than those of N-phenyl derivatives.

Next the photochemistry of 4,6-dioxo-3a,4,6,6a-tetrahydropyrrolo[3,4-
-dlisoxazole system IX was studied. The skeleton was chosen as a potential
precursor of uracil or tetrahydropyrrolooxazole derivatives, both not readily
accessible. Irradiation of IXa in methanol produced two regioisomeric pairs,
containing an additional methoxycarbonyl group, excluding structures X, X1.
They were assigned the structure of 3-phenyl-4-phenylcarbamoyl-5-methoxycar-
bonylisoxazoline X/la and the regioisomeric 3-phenyl-4-methoxycarbonyl-5-
-phenylcarbamoylisoxazoline X1/la. Structure assignment was done from spec-
tral data (see Experimental). Compound with the higher value of chemical shift
of H-5 proton was assigned structure X7/. Both isoxazolines arised without the
action of light, as proved by independent methanolysis of /Xa. At room tem-
perature X/la and XIIla were formed in 5: 3 mass ratio, which changed to 1:8
at 65°C and to 4:3 in acid-catalyzed methanolysis. Methanolysis of 7Xb at
room temperature produced only XI1b, at 65 °C the mass ratio of X7Ib to X111b
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was 1:6. Another two products XIV and XV formed during the irradiation
displayed very simple 'H NMR spectrum, consisting of an aldehydic singléet and
singlets of methoxycarbonyl groups at § = 8.61 ppm and 3.57 ppm, m.p. =
= 175—177°C (XIV) and at 6 = 8.47 ppm and 3.68 ppm, m.p. = 215—218°C
(XV). Independent experiment showed that they were the products of photo-
rearrangement of X7 and XIII respectively, proceeding with different quantum
yields (0.018 for XIIb and 0.006 for XII1b), measured from the waning con-
centration of the starting material in methanol. Irradiation of IXa, IXb per-
formed in solvents other than benzene and acetonitrile led to tars.
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As can be seen from the experimental data, the reaction of /X with methanol
is nonselective, being dependent on temperature and catalysis. When reducing
IX with NaBH, two isomers, XVI and XVII, could have been formed, though
in fact only one, 3-phenyl-4-phenylcarbamoyl-5-hydroxymethylisoxazoline
(XVI) was isolated. Its structure was supported by both spectral data and
hydrolysis, furnishing 3-phenyl-4-oxo0-3a,4,6,6a-tetrahydrofuro(3,4-dJisoxazole,
identical with the one, prepared already by 1,3-dipolar cycloaddition of ben-
zenenitrile oxide to 5H-furan-2-one [20]. Selectivity of reduction can be accoun-
ted for by the formation of the hydrogen bond-stabilized hydroxy derivative XIX
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in the first reaction step. Regioselective reduction of 3-acetoxy-1-(4-trimethyl-
silyl-3-butyl)-2,5-dioxopyrrole with NaBH, was recently observed [24].

NaBH H 0 H*
P _aeh OCHZQ T O;:QN
CGHSNHCO CGHS 0 CSHS

XvI xvir

0
CGHSNHCO \N
/

HOCH, CeHs

xvir XIx

Scheme 3

Experimental

'H NMR spectra of the synthesized derivatives were recorded with a Tesla 80 MHz
spectrometer, type BS 487 C, *C NMR spectra with the Jeol JX-60 in deuterio-
chloroform using tetramethylsilane as internal standard, unless otherwise stated. UV
spectra were measured with Perkin—Elmer 323, ¢ values expressed in m®> mol~' Mass
spectra were recorded on the MS 902 S spectrometer equipped with the direct inlet
system, ionizing energy 70 eV. Melting points are corrected.

Preparative photochemical experiments were performed in a forced circulation
300 cm’ reactor with quartz sleeve, housing low-pressure Hg lamp Toshiba GL-15, at
25°C, monitored by TLC or UV spectra recorded on an Optica Milano spectrometer.

Quantum yields were measured according to [25], using monochromatic light
A = 253.7nm, at concentrations 5 x 10> moldm ™ in methanol up to 20 % conversion
of the starting material.

The requisite hydroximoyl chlorides were prepared by the chlorination of the corre-
sponding oximes according to [21], with modified chlorine introduction, using liquid
chlorine. N-Phenyl-3-pyrroline and N-benzyl-3-pyrroline were snythesized by the reac-
tion of aniline or benzylamine with cis 1,4-dichloro-2-butene, as described in [26].
Dichlorobutene was obtained from cis 2-butene-1,4-diol by the action of thionylchloride.
All derivatives were crystallized from dichloromethane-— hexane mixture.

3,5-Diphenyl-3a,4,6,6a-tetrahydropyrrolo[ 3,4-dJisoxazole (Vila)

To a mixture of N-phenyl-3-pyrroline (1.45g; 10 mmol) and benzhydroximoyl
chloride (1.55 g; 10 mmol) in 20 cm® of dry ether was during an hour added triethylami-
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ne (1.3g; 13mmol) in 20cm’® of dry ether at 0°C. During the addition triethylammo-
nium chloride and the product started to precipitate. Stirring was continued overnight,
crystals separated, washed thoroughly with water, to produce 1g (38 %) of product,
m.p. = 136—138°C. For C,;H;(N,O (M, = 264.31) wi(calc.): 77.25% C, 6.10% H,
10.60 % N; wy(found): 77.28% C, 6.04% H, 10.40% N. UV spectrum, Ag,,/nm
(log {€}): 253 (2.96). 'H NMR spectrum, §/ppm: 6.57—7.70 (m, 10H, H,..), 5.42 (d, d,
J(3a,6a) = 9.0Hz, 1H, H-6a), 4.24—4.50 (m, 1H, H-3a), 3.30—4.0 (m, 4H, H,-4, H,-6).
3C NMR spectrum, §/ppm: 157.75 (s, C=N), 147.62, 130.14, 129.16, 128.90, 128.58,
126.95, 118.25, 114.09 (C,;om), 84.92 (d, C-6a), 56.65 (t, C-6), 52.36 (t, C-4), 51.58 (d,
C-3a).

The procedure described. above was utilized for the preparation of derivatives
VII—IX.

3-(4-Methylphenyl)-5-phenyl-3a,4,6 ,6a-tetrahydropyrrolof 3,4-d |-
isoxazole (VIIb)

Compound prepared in 28% yield, m.p. =140—141°C. For C;H;N,O
(M, =278.34) wy(calc.): 77.67% C, 6.52% H, 10.07% N; w;(found): 77.70% C,
6.33% H, 9.70 % N. UV spectrum, A.,,/nm (log {£}): 256 (3.23). '"H NMR spectrum,
é/ppm: 6.56—7.62 (m, 9H, H,,,.), 5.40 (m, 1H, H-6a), 4.41 (m, 1H, H-3a), 3.28—3.98
(m, 4H, H,-4, H,-6), 2.38 (s, 3H, CH,). "C NMR spectrum, §/ppm: 157.68 (s, C=N),
129.62, 129.10, 126.89, 118.18, 114.02, (C,.om), 84.72 (d, C-6a), 56.65 (t, C-6), 52.36 (t,
C-4), 51.71 (d, C-3a), 21.44 (q, CHs).

3-(4-Chlorophenyl)-5-phenyl-3a,4,6 ,6a-tetrahydropyrrolo[ 3,4-d]-
isoxazole (VIic)

Compound prepared in 40% yield, m.p. = 184—185°C. For C;HsN,OCl
(M, = 298.45) wi(calc.): 68.35% C, 5.02% H, 9.38% N; w(found): 68.39% C,
5.31% H, 9.50 % N. UV spectrum, A,,,/nm (log {€}): 252 (3.07). '"H NMR spectrum,
é/ppm: 6.60—7.68 (m, 9H, H,omm), 5.45 (m, 1H, H-6a), 4.32 (m, 1H, H-3a), 3.30—4.02
(m, 4H, Hy-4, H,-6). >*C NMR spectrum, &/ppm: 156.78 (s, C=N), 147.55, 136.11,
129.23,128.19, 118.44, 114.15 (C,;om), 85.17 (d, C-6a), 56.72 (t, C-6), 52.23 (t, C-4), 51.39
(d, C-3a).

3-(9-Anthryl)-5-phenyl-3a,4,6 ,6a-tetrahydropyrrolof 3,4-d |-
isoxazole (VI1Ild)

The title compound prepared by heating 9-anthracenenitrile oxide and N-phenyl-3-
-pyrroline in benzene for 6h under reflux. Yield = 30 %, m.p. = 234—236°C. For
CysHyoN,O (M, = 364.43) wy(calc.): 82.39% C, 5.53% H, 7.69% N; w(found):
82.18% C, 6.04 % H, 7.66 % N. UV spectrum, A,.,./nm (log {&}): 256 (3.28), 317 (2.36),
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333 (2.59), 349 (2.83), 361 (2.96), 371 (2.93). 'H NMR spectrum, §/ppm: 8.52 (s, 1H,
H,.on), 6.55—6.90 and 7.12—7.56 (m, 13H, H,.,,), 5.61 (d, d, J(3a,6a) = 9.0 Hz, 1H.
H-6a), 2.71—4.57 (m, H-3a, H,-4, H,-6). >’C NMR spectrum, §/ppm: 156.38 (s, C=N),
147.81 (s, C,;om), 131.18, 130.70, 129.10, 128.90, 128.58, 126.89, 125.52, 124.88, 122.17,
118.64, 114.67 (Coron), 83.49 (d, C-6a), 57.56 (t, C-4, C-6), 51.26 (d, C-3a).

3-Phenyl-5-benzyl-3a,4,6,6a-tetrahydropyrrolof 3,4-dJ-
isoxazole (VIila)

Compound prepared in 33 % yield, m.p. = 68—69 °C. For C;sH sN,O (M, = 278.34)
wy(calc.): 77.67 % C, 6.52 % H, 10.07 % N; wy(found): 77.88 % C, 6.61 % H, 10.04 % N.
UV spectrum, A,,,,/nm (log {£}): 266 (3.03). 'H NMR spectrum, §/ppm: 7.23—7.70 (m,
10H, H,,,.), 5.15 (m, 1H, H-6a), 4.11 (m, 1H, H-3a), 3.60 (s, 2H, CH,), 2.46—3.25 (m,
4H, H,-4, H,-6). *C NMR spectrum, §/ppm: 157.42 (s, C=N), 138.13, 129.81, 129.29,
128.77, 128.32, 127.15, 126.95, 108.56 (C,,,m), 85.24 (d, C-6a), 61.85 (t, CH,), 58.80 (t,
C-6), 57.30 (t, C-4), 52.43 (d, C-3a).

3-(4-Methylphenyl)-5-benzyl-3a,4,6,6a-tetrahydropyrrolof 3,4-d -
isoxazole (VIIIb)

Compound prepared in 71 % yield, m.p. = 79—81 °C. For C,yH,(N,O (M, = 292.37)
wy(calc.): 78.05 % C, 6.90 % H, 9.58 % N; w;(found): 78.12% C, 7.04 % H, 9.52 % N.
UV spectrum, A,,,,/nm (log {€}): 267 (3.16). '"H NMR spectrum, §/ppm: 7.12—7.73 (m,
9H, H,om), 5.16 (m, 1H, H-6a), 4.13 (m, 1H, H-3a), 3.62 (s, 2H, CH,), 2.50—3.25 (m, 4H,
H,-4, H,-6), 2.37 (s, 3H, CH;). "C NMR spectrum, §/ppm: 157.36 (s, C=N), 139.95,
137.87, 129.10, 128.25, 126.17, 108.43 (C,.on), 84.85 (d, C-6a), 61.72 (t, CH,), 58.67 (t,
C-6), 57.17 (t, C-4), 52.30 (d, C-3a), 21.37 (q, CH,).

3-(9-Anthryl)-5-benzyl-3a,4,6 ,6a-tetrahydropyrrolof 3,4-d]-
isoxazole (VIIId)

Compound prepared by procedure described for VIId, yield = 70 %, m.p. = 174—
176°C. For CyH,,N,O (M, = 378.45) wycalc.): 82.51% C, 586% H, 7.40% N;
w;(found): 82.63 % C, 5.91 % H, 7.54 % N. UV spectrum, A,,/nm (log {€}): 254 (3.28),
314 (2.32), 331 (2.58), 349 (2.82), 361 (2.97), 370 (2.93). 'H NMR spectrum, §/ppm: 8.41
(s, 1H, H,om), 6.91—7.46 and 7.86—8.21 (m, 13H, H,.,), 532 (d, d, d,
J(3a,6a) = 10.0 Hz, 1H, H-6a), 4.18 (m, 1H, H-3a), 3.50 (s, 2H, CH,), 1.93—3.68 (m, 4H,
H,-4, H,-6). *C NMR spectrum, §/ppm: 156.30 (s, C=N), 138.19 (C,om), 131.16, 130.79,
128.77, 128.38, 127.48, 127.10, 126.50, 125.46, 123.26, 116.30 (C,.on), 84.14 (d, C-6a),
62.50 (t, CH,), 58.99 (t, C-6), 57.84 (t, C-4), 56.39 (d, C-3a).
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3,5-Diphenyl-4,6-dioxo-3a,4,6,6a-tetrahydropyrrolo[ 3 ,4-d |-
isoxazole (IXa)

Compound prepared in 80% yield, m.p.=172—173°C. For C,;H;»N,O,
(M, = 292.28) wi(calc.): 69.85% C, 4.14 % H, 9.59 % N; wi(found): 70.03 % C, 4.18 %
H, 9.51 % N. UV spectrum, A,,/nm (log {¢}): 261 (3.14). '"H NMR spectrum, &/ppm:
7.12—7.75 and 7.83—7.95 (m, 10H, H,,,..), 5.69 (d, J(3a,6a) = 10.0 Hz, 1H, H-6a), 5.31
(d, 1H, H-3a). *C NMR spectrum, §/ppm: 171.93 (s, C=0), 170.87 (s, C=0), 153.33
(s, C=N), 131.50, 130.72, 128.90, 128.64, 127.86, 126.82 (C,;,m), 81.21 (d, C-6a), 55.22
d, C-5).

3-(4-Methylphenyl )-5-phenyl-4,6-dioxo-3a,4,6 ,6a-tetrahydropyrrolo-
[3.4-d]isoxazole (IXb)

Compound prepared in 68 % yield, m.p. =177—178°C. For C;H,,N,O;
(M, = 306.31) wi(calc.): 70.58 % C, 4.61 % H, 9.15 % N; w,(found): 70.43 % C, 4.90 %
H, 931% N. 'H NMR spectrum, §/ppm: 5.90—7.83 (m, 9H, H,..), 5.68 (d,
J(3a,6a) = 10.0 Hz, 1H, H-6a), 5.29 (d, 1H, H-3a), 2.30 (s, 3H, CH;). >*C NMR spectrum,
é/ppm: 171.28 (s, C=0), 168.43 (s, C=0), 154.01 (s, C=N), 138.95, 129.21, 128.56,
126.45, 120.36 (C,,om), 86.61 (d, C-6a), 59.08 (d, C-3a), 20.77 (q, CH,).

3-Phenyl-4-phenylcarbamoy!-5-hydroxymethylisoxazoline (XVI)

To the solution of the adduct /Xa (1.35 g; 5mmol) in a mixture of 2-propanol—water
(volume ratio = 7.7: 1.3, 150 cm®), stirred by magnetic stirrer, NaBH, (0.85 g; 25 mmol)
was added and the reaction mixture was allowed to stand for 24h at laboratory tem-
perature. Liquid portion of the mixture was then concentrated in vacuo and separated on
a silica gel column, eluted with hexane—ethyl acetate mixture (volume ratio = 1:4). The
chromatography yielded 0.5g (37 %) of XVI, m.p. = 177—179°C. For C,;H4N,O,
(M, = 296.31) v(calc.): 68.90 % C, 5.44 % H, 9.45% N; w;(found): 69.09 % C, 5.71 %
H, 9.55 % N. '"H NMR spectrum, §/ppm (deuterated dimethyl sulfoxide): 10.60 and 5.19
(broad singlet, 1H, 1H, OH and NH), 7.23—7.64 (m, 10H, H,,,.), 4.70 (m, 2H, H-4,
H-5), 3.67 (m, 2H, CH,).

3-Phenyl-4-oxo-3a,4,6 6a-tetrahydrofuro( 3,4-d]isoxazole (XVIII)

The title compound was prepared by heating X¥7 (0.1 mmol) in 10cm’ of dioxan in
the presence of catalytic amount of H,SO, (3 drops) in a glass autoclave at 116°C for
24h. Concentrated and chromatographed (silica gel column, hexane—ethyl acetate
(volume ratio = 1:4)), it gave 85% of XVIII, melting point and spectral data were
identical with the compound XVIII obtained by 1,3-dipolar cycloaddition of ben-
zenenitrile oxide and 5H-furan-2-one [20].
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Methanolysis of 1Xa

Reaction mixture consisting of 1g of IXa in 50 cm® of methanol was left to stand
overnight. After the workup two compounds could be isolated:

a) 0.5g(50 %) of 3-phenyl-4-phenylcarbamoyl-5-methoxycarbonylisoxazoline (X1/a),
m.p. = 163—165°C. For C;sH;(N,O, (M, = 324.32) w(calc.): 66.66% C, 4.97% H,
8.64 % N; wy(found): 66.51 % C, 5.06 % H, 8.47 % N.'H NMR spectrum, §/ppm: 10.71
(s, 1H, NH), 6.92—8.0 (m, 10H, H,,,.), 5.63 (d, J(3a,6a) = 12.0 Hz, 1H, H-6a), 5.11 (d,
1H, H-3a), 3.52 (s, 3H, CH,). *C NMR spectrum, §/ppm: 167.07 (s, C=0), 165.03 (s,
C=0), 155.02 (s, C=N), 138.0, 130.07, 128.64, 127.86, 126.95, 126.30, 123.84, 119.42
(Carom)> 81.08 (d, C-6a), 57.43 (d, C-3a), 51.71 (q, CH,).

b) 0.3g (30%) of 3-phenyl-4-methoxycarbonyl-5-phenylcarbamoylisoxazoline
(XIIla), m.p. = 115—117°C. For C;jH(N,O, (M, =324.32) wycalc.): 66.66% C,
497 % H, 8.64 % N; wi(found): 66.93 % C, 4.95% H, 8.59 % N. '"H NMR spectrum,
é/ppm: 10.37 (s, 1H, NH), 7.02—7.80 (m, 10H, H,.), 5.57 (d, J(3a,6a) = 4.0Hz, 1H,
H-6a), 5.14 (d, 1H, H-3a), 3.63 (s, 3H, CH,). '*C NMR spectrum, §/ppm: 168.80 (s,
C=0), 166.20 (s, C=0), 154.50 (s, C=N), 138.0, 130.46, 128.77, 128.51, 127.47, 126.95,
123.95, 120.46, 119.04 (C,,,m), 83.42 (d, C-6a), 55.74 (d, C-3a), 52.75 (q, CH,;).

Methanolysis performed in boiling methanol (10 h) gave X//a and XIIla in the mass
ratio of 1:8. If under the same conditions sulfuric acid was added as catalyst, the mass
ratio changed to 4:3.

Methanolysis of 1Xb

The above-described procedure gave 30 % of 3-(4-methylphenyl)-4-phenylcarbamoyl-
-5-methoxycarbonylisoxazoline (X71b), m.p. = 185—187°C. For C,,H;N,O, (M, =
= 338.35) wi(calc.): 67.44 % C, 5.36 % H, 8.28 % N; wi(found): 67.66 % C, 5.33% H,
8.19 % N. 'H NMR spectrum, §/ppm: 10.66 (s, 1H, NH), 7.0—7.62 (m, 9H, H,,,.), 5.60
(d, J(3a,6a) = 12.0Hz, 1H, H-6a), 5.07 (d, 1H, H-3a), 3.53 (s, 3H, OCH,), 2.25 (s, 3H,
CH,). *C NMR spectrum, §/ppm: 168.02 (s, C=0), 165.29 (s, C=0), 155.02 (s, C=N),
140.21, 138.13, 129.29, 128.64, 127.73, 126.30, 125.13, 123.97, 119.55 (C,,om), 81.08 (d,
C-6a), 57.69 (d, C-3a), 51.84 (q, OCH,;), 20.66 (q, CH,).

Refluxing of IXb in methanol for 10h gave beside X//b 3-(4-methylphenyl)-4-me-
thoxycarbonylphenyl-5-phenylcarbamoylisoxazoline (XI/Ib), m.p. = 115—118°C. For
CoH sN,O, (M, = 338.35) wy(calc.): 67.44 % C, 5.36 % H, 8.28 % N; w(found): 67.51 %
C,5.44% H, 8.28 % N. 'H NMR spectrum, §/ppm: 10.32 (s, 1H, NH), 7.0—7.66 (m, 9H,
H.iom), 5.51 (d, J(3a,6a) = 4Hz, 1H, H-6a), 5.06 (d, 1H, H-3a), 3.60 (s, 3H, OCH,), 2.26
(s, 3H, CH,).
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