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Abstract The pyrolysis or treatment with base of aconitate
derivatives (la-c¢) afforded expected cyclization products (da-¢)

whose structural elucidation was based on spectral data.

Recently, it was reported from our laboratory1 that pyrolysis of benzoxazine
derivative {(la) yielded a novel tricyclic compound (2a} and dimerization compound
(3a) whereas did not yield an expected pyridol2,l-c]-1,4-benzoxazine (4a).

We have subseqguently investigated this thermal reaction and could obtain the
expected pyrido compound (4a) and a new compound (5a) which is assumed to be an
intermediate of the formation of 3a. We wish to describe here the results of
continued thermal reaction.

A sclution of trimethyl 5-chloro-2,3-dihydro—2-oxo-4§fl,4—benzoxazine—A3'Y-aconitate
(la, R = Cl)2 in dry DMSO was refluxed under nitrogen for 30 min to be a shorter
time than that of the previous pyrolysis. The starting material was still recognized
on thin layer chromathography of the reaction mixture.

The residual brownish oil obtained after evaporation of the solvent, was subjected
to silica gel column chromatography. Five crystalline compounds other than la could
be isolated from the reaction mixture. In addition to the compounds (2a and 3a)
which were already obtained by previocus pyrolysisl, three new crystalline compounds
were obtained. The first product (4a, 11.9 %J3 of the pyrolysis of la has an

empirical formula C NOTCl which was derived from elemental and mass spectral

1GH10
analyses. This indicates that this compound is a de-MeOH compound of la. lH—NMR

spectrum of 4a shows two methyl esters at § 3.95 (s) and § 4.00 {s), two aromatic
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Chart 1

protons at § 7.19-7.46 (m) and a vinyl proton at & 7.6% {(s). Moreover, one of
aromatic protons at ¢ 9.28 (d, J = 2,2 Hz) is observed at a very low magnetic

field. This low field resocnance suggests that this material is the expected
intramolecular cyclization compound. Thus, the structure of 4a was assigned to be
dimethyl 2-chloro-6,10-dioxopyrido[2,1-c}-1,4-benzoxazine-7,8-dicarboxylate (4a,

R = Cl). The second product (5a, 4.1 %)4 of the pyrolysis mixture was recrystallized
H,NO

from CHCl3 to afford pale yellow needles [5a, mp 176-178°C, C Cl, M5 m/z 305,

14785
307 (M+)]. This compound has two vinyl protons at § 7.59 (d) and § 8,01 (d) which
are coupled to each other and the coupling constant is 1.95 Hz. This value is
presumed to be a meta coupling value. On the other hand, one aromatic proton [§
9.51 (d)] resonances at a very low magnetic field. These data suggest that this
compound (5a) is a de-metheoxycarbonyl compound of 4a, and hence, the structure of
5a was elucidated to be methyl 2-chloro-6,10—diox0pyrido[2,l-g]-l,4-benzoxazine-8-
carboxylate (5a, R = Cl). This compound can be estimated to be an intermediate of
the formation of dimerization compound (3a}) by pyrolysis of la. The structure of a
small amount {1.9 %} of the last product of the pyrolysis mixture was not clear
until now.5 Compound (lb, R = H)2 was pyrolyzed in the same manner to that used to
la and the residue obtained after evaporation of the solvent was subjected to
silica gel column chromatography. Only two crystalline compounds could be isoclated

from the reaction mixture. The deoxygenated compound (22)6 was obtained in 69.9 %
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yield. Another product (6.1 %) was assigned to be the pyrido compound (52).7 When
lc (R = Me)2 was pyrolyzed in the same manner, 2c and 4c were obtained in 62.4 %
and 7.4 % yields, respectively.B The results mentioned above shows that the
alternative reaction was observed only when chlorine was substituted on aromatic
ring., The pyridof2,1-¢}-1,4-benzoxazines (4a-¢) were also prepared as the minor
products by treatment with Et3N of la-c in CH2C12 at room temperature.9

Next a solution of 4b in DMF was heated under reflux for 7 h to give an almost
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single product on TLC, No desired compounds such as 3b or 5b were obtained and a new
product [mp 223-224°C, MS m/z 303 (M+), C15H13N06] was obtained in 79.3 % vield.

The lH-NMR spectrum of this compound shows the presence of two methyl esters at &
3.72 (s) and § 3.82 (s), two isolated vinyl protons at & 6.63 (s) and § 8.15 (s},
four arcmatiec protons at § 6,80-7.50 (m), and a hydroxy proton at 8§ 10.19 (s).

These results suggest that this material is a ring-opened compound of the starting
material (4b). Thus, the structure of this compound was assigned to be dimethyl 1-
(o-hydroxyphenyl}-2-pyridone-4,5-dicarboxylate (EE).lU Compound (6b}) was also
prepared as the sole product by heating of a solution of 7b in DMF which was
prepared as a major product by treatment with base of ;g.g In this thermal reaction
{reflux in DMF) of other pyrido compounds (8, 9 or 10), the starting materials were

completely recovered. In conclusion, it may be noted that only the compound (4)

containing benzoxazine ring system in the molecule are extremely sensitive to
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heating in comparison with other pyrido compounds (8, 2 or 10) and the ring-opening
reaction occurred. Furthermore, the lactone structure of 4 is easily opened by

several nucleophiles and studies on these reactiocns are now in progress.
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6b3 130 nmr (DMSO-d.) & 52.63(q), 53.21(gq), 106.23(s), 116.90(d}, 118.61{d},
119.68(d), 127.04{s), 128.65(d), 130.89{(d), 144.19(s), 146.29(d), 152.13(s),
160.71(s8), 163.5%{s), 166.51(s).

Satisfactory elemental analyses were obtained for all compounds reported herein.
NMR spectra were measured oh a JNM=-FX100 spectrometer (JEOL) and MS spectra

were taken by direct insertion methaod with 9000B {Shimadzu}.
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